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Abstract
Background-There is interest in non-
invasive H pylon testing as a means of
predicting diagnosis and determining
management in dyspeptic patients.
Aims-To assess the value of the 14C urea
breath test as a predictor of peptic ulcer
disease in patients presenting with dys-
pepsia.
Patients and methods-327 consecutive
patients referred for investigation of
dyspepsia had a 14C urea breath test
performed before endoscopy. Patients
were not included if they had previously
confirmed ulcer disease, previous gastric
surgery, or were taking non-steroidal
anti-inflammatory drugs.
Results-Of the 182 patients with a
positive 14C urea breath test, duodenal
and/or gastric ulcers were present in 45%
and erosive duodenitis in a further 2%.
Oesophagitis was present in 12% of the
breath test positive patients with two
thirds of the oesophagitis patients having
co-existent ulcer disease. The prevalence
of ulcer disease in the H pylon positive
dyspeptic patients was independently
related to smoking and previous investi-
gation status. If previously uninvesti-
gated, the prevalence of ulcers was 67% in
smokers and 46% in non-smokers. If
previous upper gastrointestinal investiga-
tions were negative, the prevalence of
ulcers was 53% in smokers and 28% in
non-smokers. Of the 136 patients with a
negative breath test, only 5% had peptic
ulcers. The most frequent endoscopic
finding in these Hpylori negative subjects
was oesophagitis, being present in 17%.
Conclusions-This study demonstrates
that a positive H pyloni test is a powerfil
predictor of the presence of underlying
ulcer disease in dyspeptic patients,
especially if smokers, and that a negative
Hpylori test is a powerfil predictor ofthe
absence of ulcer disease. It also indicates
that a negative upper gastrointestinal
investigation does not preclude subse-
quent presentation with ulcer disease.
(Gut 1997; 40: 302-306)

Keywords: Helicobacterpylori, dyspepsia, 14C urea
breath test, endoscopy, peptic ulcer.

Upper gastrointestinal endoscopy has become
the predominant investigation in establishing

the diagnosis and determining management in
patients with dyspepsia. Over the past 20 years
the use of endoscopy has increased con-
tinuously and it has been predicted that within
the next few years 1% ofthe general population
will undergo the examination every year.'
Providing this level of endoscopic service is
expensive. In addition, the examination is not
without discomfort to the patient.
The discovery of Helicobacter pylori infection

has transformed treatment of peptic ulcer
disease. It also has the potential to reduce the
need for endoscopy in the management of
dyspepsia. It has been proposed that patients
presenting with simple dyspepsia should have
non-invasive screening for H pylori infection
and only proceed to endoscopy if this is
positive.2 The rationale for this is that
endoscopic examination is negative in the great
majority ofHpylori negative subjects and when
positive usually reveals only oesophagitis,
which is managed by symptomatic treatment.
Another possible endoscope saving strategy

is to perform non-invasive Hpylori screening in
dyspeptic patients and then to eradicate the
infection in all those positive and only proceed
to endoscopy in those whose symptoms remain
troublesome following successful eradication
of the infection. The number of endoscopic
examinations which might be saved by the
latter approach will depend upon the
proportion of H pylori positive dyspeptic
subjects who have underlying ulcer disease and
whose cause of dyspepsia may therefore be
cured by eradication therapy. At present there
is relatively little detail concerning the preva-
lence of ulcer disease in H pylori positive
dyspeptic subjects.
We have undertaken a prospective study to

assess the value of non-invasive H pylori
screening in predicting the presence of ulcer
disease.

Methods

Patients
The study involved 327 consecutive patients
seen at our dyspepsia clinic. This clinic accepts
patients referred by general practitioners for
investigation of intermittent or persistent
dyspepsia. Dyspepsia is defined as upper
abdominal or retrosternal pain, discomfort,
heartburn, nausea, vomiting, or other
symptoms considered to be referable to the
proximal alimentary tract.6 The patients are
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seen at the clinic within 4 weeks of referral.
Patients are excluded if they have undergone
gastric surgery, have previously confirmed
peptic ulcer disease, or are taking non-steroidal
anti-inflammatory drugs (NSAIDs) (excluding
low dose aspirin).

Methods
The patients reported for their initial clinic
assessment following an overnight fast. They
were interviewed about their dyspepsia and an

abdominal examination was performed. The
severity of their dyspepsia over the preceding
6 months was assessed by means of the
Glasgow Dyspepsia Severity Questionnaire.7
This scores the severity of dyspepsia on a 0-20
scale. Immediately following this, the patients
had a '4C urea breath test to determine their
H pylori status. The patients were then given
an appointment for upper gastrointestinal
endoscopy which was performed within 2
weeks of their initial clinic visit.

Patients were told to avoid antibiotics,
bismuth preparations, and antisecretory medi-
cation for at least 2 weeks before having their
breath test and to remain off such medication
until they had undergone the endoscopic
examination.
The 14C urea breath test involved drinking

240 ml of Ensure Plus (Abbott, Maidenhead)
to delay gastric emptying, followed by 0 4 MBq
"C urea in 20 ml water. Samples of breath
carbon dioxide were collected before ad-
ministration of the isotope and at 20 minutes
afterwards. The breath samples were analysed
by liquid scintillation counting. Taking a 20
minute breath test value (kg'/odose/mmol
CO2) of >40 as positive and <20 as negative,
the sensitivity and specificity of our breath test
are both >95% assessed against histology of
antral and body mucosal biopsy specimens.8

Statistical analysis
When examining differences in the incidence
of ulcer disease associated with the presence or

absence of a risk factor, confidence intervals
for the difference in the proportions were

evaluated using the computer program CIA.9
Forward stepwise logistic regression using the
statistical package SPSS for Windows was used
to determine which factors were independently
associated with ulcer disease.

Results
Four patients seen at the clinic either did not
return for the endoscopy or were unable to
tolerate the procedure and could not be
included in the analysis. The mean age of the
327 subjects who underwent both the breath
test and the endoscopy was 39 years (range
15-77 years) and 54% were females. The most

common predominant presenting symptom
was epigastric pain or discomfort (61% of
patients), second commonest was retrosternal
discomfort (19%), and the third was re-

gurgitation (7%). The predominant symptoms
in the remaining 13% included nausea,

flatulence, right upper quadrant discomfort,
and left upper quadrant discomfort. The time
interval from first noting dyspepsia until
attendance at the clinic ranged from 4 months
to more than 10 years with the median time of
between 2 and 5 years. In all, 168 of the
subjects had not had any previous upper
gastrointestinal investigations. The other
patients had undergone either barium meal,
and/or endoscopic examinations which had
shown no evidence of peptic ulcer disease.
A total of 182 ofthe patients had a 20 minute

14C urea breath test value of >40, indicating
the presence of H pylori infection; 136 had a
value of <20, indicating that they were Hpyloni
negative; nine patients had a value between 20
and 40 and were categorised as equivocal.
The findings at endoscopy were related to

the result of the H pylori breath test. The
endoscopy was abnormal (excluding hiatus
hernia) in only 21% of the breath test negative
subjects compared with 52% of the breath test
positive subjects. The nature of the positive
endoscopic findings was also dependent upon
the result of the breath test (Fig 1). In the 136
H pylori negative subjects, 21 had oesophagitis
alone, three duodenal ulcer (DU) alone, two
gastric ulcer (GU) alone, and two GU and
oesophagitis. In the 182 breath test positive
subjects DU was present in 40%, GU in 13%,
oesophagitis in 12%, and erosive duodenitis in
2%. There was considerable overlap of the
diagnostic categories in these H pylori positive
subjects (Fig 1).

Forty seven per cent of the H pylori breath
test positive patients thus had underlying ulcer
disease (gastric ulcer, duodenal ulcer, or
erosive duodenitis), compared with only 5% of
the breath test negative patients.

Further analysis indicated that two im-
portant determinants of the presence of ulcer
disease in the Hpylori positive dyspeptic group
were smoking status and previous upper
gastrointestinal investigations (Table). If pre-
viously uninvestigated, the prevalence of ulcers
was 67% in smokers and 46% in non-smokers.
If previous upper gastrointestinal investiga-
tions were normal, the prevalence of ulcers was
53% in smokers and 28% in non-smokers
(Fig 2).

In the Hpylori positive dyspeptic patients the
prevalence of underlying ulcer disease was also
higher in those with other recognised risk
factors - namely, epigastric pain as pre-
dominant symptom, family history of ulcer
disease, age <45 years, male sex, or symptom
duration of more than 5 years, being 51%,
54%, 52%, 51%, and 52% respectively. The
stepwise logistic regression analysis using the
markers in the Table showed that smoking,
previous upper gastrointestinal investigation,
and duration of symptoms were statistically
significant independent predictors of ulcer
disease in the Hpyloni positive subjects. Ofnote
was the finding of lack of association between
prevalence of underlying ulcers and either
severity of dyspepsia or presence of epigastric
tenderness on abdominal examination.
We did not undertake any formal assess-

ment of the incidence of the subsequent
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Figure 1: The influence ofH pylori (HP) status on endoscopic findings in dyspeptic patients.

development of ulcer disease in the H pylori
positive dyspeptic subjects who had a normal
endoscopic examination. However, it came to
our notice that 5% of the H pyloni positive
subjects with a normal endoscopy at the
dyspepsia clinic were confirmed to have
duodenal or pre-pyloric ulcer disease within
the subsequent 6 months. These patients had
been referred back for further investigation
because of persisting severe dyspepsia or acute
upper gastrointestinal bleeding.

Further analysis was performed in the seven
subjects with ulcer disease and a negative
breath test. Of the three duodenal ulcer
patients with a negative breath test, one had H
pylori on examination of mucosal biopsy
specimens whereas the other two had no

Prevalence of ulcer disease in subgroups ofH pylori positive
dyspeptic patients

Prevalence of 95% Confidence
ulcer disease intervals for

difference in
No % prevalence rates

Smoking:
Smokers 48/79 61 1 1% to 39%
Non-smokers 37/103 36

Previous upper GI
investigations:
None 50/89 56 4% to 33%
Normal 35/93 38

Age (years):
<45 59/113 52 0% to 29%
45+ 26/69 38

Predominant symptom:
Epigastric pain 57/111 51 -3% to 27%
Heartburn/regurgitation* 18/46 39
Other* 10/25 40

First degree relative
with ulcer disease:

Yes 39/72 54 -2% to 27%
No 46/110 42

Symptom duration (years):
>5 36/89 52 -6% to 24%
<5 49/113 43

Sex:
Male 45/89 51 -7% to 22%
Female 40/93 43

Severity of dyspepsia:
Dyspepsia score . 1 37/79 47 -14% to 15%
Dyspepsia score .12 48/103 47

Abdominal examination:
Epigastric tenderness 16/39 41 -25% to 10%
Normal* 61/130 47
Other* 8/13 62

*Combined in statistical analysis. GI=gastrointestinal.

evidence of the infection. One of the latter
patients subsequently admitted to taking
amoxycillin at the time of her investigations. Of
the four gastric ulcer patients with negative
breath tests, only one had evidence ofHpylori
on mucosal biopsy specimens. One of the
H pylori negative gastric ulcer patients
subsequently admitted to taking the NSAID,
azapropazone. Only one of the seven breath
test negative ulcer patients was a smoker
despite the prevalence of smoking in the entire
136 breath test negative subjects being 30%.
The nine patients with equivocal breath test

values (>20, <40) were not included in the
formal analysis described above. Separate
analysis was undertaken of their Hpylori status
and endoscopic diagnosis. Examination of
their antral and body mucosal biopsy
specimens showed evidence of H pylori in six
of them (breath test values 21, 23, 29, 31, 34,
38) and no evidence of the organism in the
three (breath test values 21, 24, 31). The only
endoscopic abnormality in these nine patients
was a duodenal ulcer in one patient whose
breath test value was 31 and who had H pylori
on examination of mucosal biopsy specimens.

Discussion
This study demonstrates the value of non-
invasive H pyloni testing in predicting the
endoscopic diagnosis in patients presenting
with dyspepsia. Seventy nine per cent of those
who had a negative breath test had no
abnormality at subsequent endoscopy. The
endoscopic diagnoses in the remaining 21%
consisted mainly of oesophagitis with only 5%
having peptic ulcers. Our findings in the breath
test negative dyspeptic subjects are very similar
to the results previously reported by the Leeds
group and the St George's group usingHpyloni
serology as the non-invasive screening test.2 5
The present study demonstrates additionally

the value of a positive Hpyloni test in predicting
the presence of ulcer disease in dyspeptic
patients. Overall, 47% of such subjects were
found to have evidence of duodenal ulcers,
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Figure 2: Prevalence of ulcer disease in H pylon positive patients classified according t
smoking status and previous upper gastrointestinal (GI) investigations.

gastric ulcers, or erosive duodenitis.
presence of other recognised risk factorr
ulcer disease (smoking, family history of p
ulcer disease, epigastric pain as predomi
symptom, age <45 years, male sex,
prolonged duration of symptoms) fui
increased the prevalence of the ulcer dis
with combinations of risk factors increasini
prevalence even further. The two
important and independent determinant
the prevalence of ulcer disease in the H
positive dyspeptic patients were smoking
previous investigation status. In t
previously uninvestigated the prevalenc
ulcers was 67% in smokers and 46% in
smokers. Though the prevalence of ulce:
the H pylori positive dyspeptic subjects
previous normal upper gastrointes
investigations was lower, it rema

substantial, being 53% in smokers and 28'
non-smokers. This high prevalence of
disease in those with previous normal u

gastrointestinal investigations may be the r

of them developing ulcer disease subseque:
that investigation or as a result of their i

disease having been missed at the ea

investigation, possibly because of maskin
antisecretory medication.

In the H pyloni positive group there wa
association between the severity of dysp4
symptoms and the presence of ulcer diseas
addition, and perhaps more surprisingly
could find no association between the pres
of epigastric tenderness on abdon
examination and underlying ulcer disease.
Though the prevalence of detected

disease in the H pyloni positive dysp(
subject seems remarkably high, it is stil
underestimate of the incidence of ulcer dis
in such subjects. Five per cent of the Hp
positive dyspeptic patients who had a no:

endoscopy at our clinic were found to I
actual ulceration at repeat endoscopy wi
the subsequent 6 months. This is consis
with our finding that a substantial propor
of the patients with previous normal u]
gastrointestinal investigation were founc

have ulcers at the current examination. Again,
it is unclear whether such patients represent
missed ulcers as a result of masking by acid
inhibitory agents or the subsequent de-
velopment of ulcer disease. Taken together,
this indicates that the majority of the H pylon
positive patients with dyspepsia had or were
developing underlying ulcer disease.

It may be argued that this high prevalence of
ulcer disease in H pylori positive dyspeptic
patients is unique to the west of Scotland. The
prevalence of ulcer disease in this region is
known to be about twice that in England.'0
However, the prevalence of H pylori infection
in Glasgow is 66% which is also about twice
that of England." This suggests that the
percentage of H pylori positive patients
developing ulcer disease is similar in the
different regions of the country. Preliminary

to results of studies performed in the south east
of England indicate a similarly high prevalence
of ulcer disease in H pylon positive dyspeptic
subjects. 2 Studies in the United Kingdom

The before the recognition of H pylorn infection
s for reported a prevalence of ulcer disease in
eptic patients investigated for dyspepsia of ap-
inant proximately 20%.l3 When a correction is made
and for the fact that less than half of these subjects
rther would have been positive for H pyloni and
sease virtually all the ulcers would be in that
g the subgroup, then the prevalence of ulcer disease
most in those H pylon positive dyspeptics would be
ts of approximately 50% and thus similar to the
Vylori finding of our study.
;and It should be highlighted that the present
hose study examined patients with dyspepsia of
:e of sufficient severity to merit referral for
non- endoscopy. The prevalence of ulcer disease in
rs in H pyloni positive dyspeptic patients who have
with never sought medical advice or who have
;tinal attended their general practitioner but have
tined not been referred for investigation may be
% in different.
ulcer The present study also demonstrates the low
pper prevalence of ulcer disease in patients with a
esult negative H pyloni test. Only seven (5%) of the
nt to patients with a negative breath test were found
ulcer to have peptic ulcers. Further studies indicated
irlier that two of these had H pyloni on examination
Lg by of gastric mucosal biopsy specimens and a

third patient had been taking amoxycillin
is no which would have given a false negative breath
eptic test result. Of the four remaining patients with
,e. In true H pyloni negative peptic ulcers one subse-
, we quently admitted using a NSAID. This very low
ence prevalence of trueHpyloni negative peptic ulcers
ninal is consistent with previous studies and the

recognised association with NSAIDs. 14
alcer Next to H pylon infection, smoking was the
eptic most powerful acquired factor in predicting
1 an ulcer disease. However, the influence of
;ease smoking was confined to the H pylon positive
ylori subjects. Indeed, only one of the seven breath
rmal test negative ulcer patients smoked, despite the
have prevalence of smoking in the entire group of
ithin breath test negative subjects being 30%.
stent Smoking thus seems to act as a facilitator of
rtion ulcer disease rather than an initiator.
pper The ability ofnon-invasive Hpylon testing to
d to predict with some confidence the diagnosis in

a1)
CaCu
e)
'a

s
4)
0
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dyspeptic patients raises the possibility ofsuch
testing being used in place of endoscopy in
order to deternint management in young
patients with uncomplicated dyspepsia. It has
been proposed that such dyspeptic patients
with a negative Ipylon test could merely be
prescribed sympatic treatment and not
subjected to endoscopy owing to their very low
prevalence of ulcer disease.3 4 12 In confirming
the low prevalence of ulcer disease in H pylon
negative dyspeptic patients our present study
supports such a strategy. However, one concern
about such an approach is that it involves
managing patients with persisting symptoms in
the absence of a definitive diagnosis. Previous
studies have highlighted the value of a negative
endoscopy in reassuring the patient and doctor
of the absence of serious disease and in guiding
future management." 1
The other way in which non-invasive H

pyloni testing might replace endoscopy is by
administering H pyloni eradication therapy to
all patients with simple dyspepsia who test
positive for H pylori and only proceeding to
endoscopy in those whose symptoms persist
despite successful eradication of the infection.
One concern about this "eradicate first"
approach is the fact that the majority ofHpylori
positive dyspeptics would not have underlying
ulcer disease and thus be receiving treatment
which would not improve their symptoms but
could cause them significant side effects.
However, our finding of the high prevalence of
underlying peptic ulcer in H pylori positive
dyspeptic patients provides support for such an
approach especially if it is used in patients with
additional risk factors for ulcer disease - for
example, smokers or those without previous
normal investigations.
Imaging of the upper gastrointestinal tract by

endoscopy or barium meal is often regarded as
a definitive investigation in confirming or
excluding ulcer disease in dyspeptic patients.
However, our finding of ulceration in a
substantial proportion of the patients with
previous normal upper gastrointestinal in-
vestigation indicates that a single such
examination is an unreliable way of per-
manently classifying the patient as having non-
ulcer disease. In the debate about the relative
merits of endoscopy versus H pylori testing in
predicting ulcer disease it must be remembered
that endoscopy is not a "gold standard".
Endoscopy may underestimate the presence of
ulcer disease owing to the relapsing and

remitting nature of the condition, it sub-
sequent development with time, and the
masking effect of antisecretory therapy.

In summary, this study confirms the value of
non-invasive H pylon testing in predicting
underlying ulcer disease in patients referred for
investigation of dyspepsia. The ability of non-
invasive H pyloni testing to replace endoscopy
in determining the management of patients
presenting with uncomplicated dyspepsia
needs to be assessed.
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Nuclear Medicine who performed the 14C urea breath tests.
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