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ABSTRACT

Objective To determine the cost effectiveness of
Helicobacter pylori “test and treat” compared with
empirical acid suppression in the initial management of
patients with dyspepsia in primary care.

Design Randomised controlled trial.

Setting 80 general practices in the United Kingdom.
Participants 699 patients aged 18-65 who presented to
their general practitioner with epigastric pain, heartburn,
or both without “alarm symptoms” for malignancy.
InterventionH pylori*3C urea breath test plus one week of
eradication treatment if positive or proton pump inhibitor
alone; subsequent management at general practitioner's
discretion.

Main outcome measures Cost effectiveness in cost per
quality adjusted life year (QALY) (EQ-5D) and effect on
dyspeptic symptoms at one year measured with short form
Leeds dyspepsia questionnaire.

Results 343 patients were randomised to testing for H
pylori, and 100 were positive. The successful eradication
rate was 78%. 356 patients received proton pump
inhibitor for 28 days. At 12 months no significant
differences existed between the two groups in QALYs,
costs, or dyspeptic symptoms. Minor reductions in costly
resource use overthe yearin the test and treat group “paid
back” the initial cost of the intervention.

Conclusions Test and treat and acid suppression are
equally cost effective in the initial management of
dyspepsia. Empirical acid suppression is an appropriate
initial strategy. As costs are similar overall, general
practitioners should discuss with patients at which point
to consider H pylori testing.

Trial registration Current Controlled Trials ISRCTN
7644265.

INTRODUCTION

Dyspepsia is a common problem'?; in the United
Kingdom, 3% of the population take long term
prescribed drugs for dyspepsia at an annual cost of
£500 million (€663m; $983m), and 450 000 patients
have upper gastrointestinal endoscopy each year.? The

cost effectiveness of strategies for managing dyspepsia
have been studied in several randomised controlled
trials and summarised in a Cochrane review,’ now
widely translated into UK, European, and US
guidelines.”” Endoscopy is not as cost effective as
either empirical acid suppression or testing for and
treating Helicobacter pylori infection (“test and treat”).®
An economic model has suggested that test and treat is
cost effective, with an incremental cost effectiveness
ratio of £63 per month free of symptoms over five
years, compared with intermittent proton pump
inhibitor.” However, whether test and treat is an
appropriate first line strategy has remained less clear.
The 2004 guideline from the National Institute for
Clinical Excellence (NICE) on the management of
dyspepsia in adults recommended that either test and
treat or proton pump inhibitor was appropriate initial
management for dyspepsia in primary care, on the
grounds of a lack of evidence as to their relative cost
effectiveness.’” NICE also proposed that the initial
management of patients with predominant epigastric
pain and predominant heartburn should be the same,
on the grounds that symptom patterns do not reliably
predict underlying pathology.

Test and treat can be compared with empirical
prescribing, with randomisation at the level of the
strategy, following both H pylori positive and negative
patients in a pragmatic trial, or after H pylori testing,
randomising only H pylori positive patients and
comparing them with placebo. Two trials in which
patients were randomised after testing to either
eradication of H pylori or treatment with a proton
pump inhibitor and placebo antibiotics have been
completed. The Cadet-Hp study, set in primary care in
Canada, showed significantly fewer recurrent dyspep-
tic symptoms, on the basis of “absence of symptoms”™—
72% of patients on eradication treatment had dyspepsia
at one year compared with 85% of those on proton
pump inhibitor alone.'' Test and treat also saved
money compared with proton pump inhibitor and
placebo antibiotics, with an incremental net monetary
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Exclusion criteria

benefit of $C45 (£23) (90% confidence interval —10 to
100)."? An additional unpublished UK study has also
shown a similar benefit in favour of test and treat
compared with placebo.’® However, as both of these
studies involved randomisation after testing, they are
not generalisable to the decision to test, as the
behaviour of patients may change with the knowledge
of a positive or negative test. One small study of 219
patients in Italy randomised at the level of the
strategy.'* It suggested that test and treat was more
effective than empirical acid suppression as an initial
management strategy. However, the study lacked an
economic analysis, took place in the gastroenterology
clinic setting, and had an unusually high H pylori
infection rate (61%); the principal outcome was
symptomatic relapse, at which point patients auto-
matically had endoscopy.

A further problem has been the shifting role of
heartburn in the definition of functional dyspepsia. In
1999 the definition of functional dyspepsia was revised
by the Rome II international working party," to
exclude patients with “predominant heartburn” (it
was revised again in 2006: Rome IIT'). Definitions of
uninvestigated dyspepsia, based on the definition of
functional dyspepsia and using symptom patterns, had
been shown to be poorly predictive of particular
organic disease.'” In particular, patients with heartburn
in primary care are just as likely to have a peptic ulcer
as oesophagitis, owing to the poor negative predictive
value of heartburn for peptic ulcer disease in
uninvestigated patients and justifying the approach
taken by NICE." A pragmatic trial was therefore
needed to determine whether the effect of H pylori
eradication treatment is diminished in patients with
predominant heartburn and whether these patients
should be excluded at this early stage in management.

The primary aim of the MRC-CUBE (carbon-13
urea breath test and eradication) study was to

* Knowledge of previous test for Helicobacter pylori

* Dysphagia
¢ Weight loss
¢ Haematemesis or melaena

o First degree relative with gastric cancer

¢ Age 55-65 with continuous as opposed to episodic epigastric pain or a total history of any
dyspeptic symptoms of less than one year at presentation (in accordance with the current
NHS two week suspected cancer referral guidelines)

* Knowledge of endoscopically proved peptic ulcer disease or severe oesophagitis (who
should all receive either eradication treatment (ulcer) or proton pump inhibitor

(oesophagitis))
* Pregnant women

e Patients who were unable to give informed consent

* Patients who were taking regular non-steroidal anti-inflammatory drugs (who might have
ulcers induced by these drugs) or had started aspirin 75-150 mg in the previous three

months

o Patients allergic to study drugs

page 2 of 8

Subjects recruited (n=699)
|

! /

Proton pump inhibitor (n=356) Test and treat (n=343)

= Withdrew (n=4) - Withdrew (n=5)

Followed up (n=352) Followed up (n=338)

No SF-LDQ obtained No SF-LDQ obtained
(n=77) . (h=78)

Resource data not Resource data not
collected (n=18) collected (n=27)

Followed up (n=352) Followed up (n=338)

— 3

Resource use SF-LDQ Resource use SF-LDQ
(n=331,93%) (n=275,78%)| (n=314,92%)| (n=260,77%)

{ {

Complete data Complete data
(n=269, 76%) (n=253, 74%)

Fig 1| Flow of participants through study

determine the cost effectiveness of an H pylori test and
treat strategy compared with empirical acid suppres-
sion for dyspepsia in primary care. The secondary aim
was to determine the effect on dyspeptic symptoms in
subgroups of patients with predominant heartburn and
predominant epigastric pain.

METHODS
Participants
This was a multicentre, primary care based, rando-
mised controlled trial with randomisation at the level of
the individual patient. We recruited participants from
80 practices in England between January 2003 and
January 2005. We initially recruited practices through
the Midlands Research Practices Consortium, by
writing to all 500 member practices, and from practices
in Leeds and Nottingham that had previously partici-
pated in research with us. We supported practices with
an initial training meeting, a training DVD, streaming
video from the website, regular calls and visits from
research staff, feedback on practice recruitment
performance on a monthly basis, and a newsletter. In
addition, in practices that used the EMIS electronic
patient record, we configured the “pop-up” reminder
system to flag patients who fitted the study criteria.
Eligible patients were those aged 18-65 years who
consulted their general practitioner with dyspepsia.
We defined dyspepsia broadly, according to the Rome
I criteria,'” as a symptom complex consisting of one or
more recurrent symptoms of pain centred in the upper
abdomen, heartburn, acid regurgitation, nausea, or
fullness and early satiety, of more than four weeks’
duration. The box shows the exclusion criteria.
General practitioners identified suitable patients
during routine consultations. After giving consent,
participants were randomised by use of a centralised,
secure web based clinical trial management system
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(MidReC-en) to conceal allocation and verify compli-
ance with the study procedures. Real time, online
randomisation was computer generated, stratified by
practice, and blocked by permuted blocks of size two,
four, and six. After verification of the baseline data
collection and consent, the system issued a unique
study identification number and the treatment alloca-
tion. Online prompting for the breath test and study
procedures was also provided during the data collec-
tion. We ran a telephone back-up system from the trial
office. Participants already taking a proton pump
inhibitor were eligible if they could be switched to
antacid alone for two weeks.

Interventions
Patients randomised to test and treat had a '*C urea
breath test for H pylori, with sampling by the practice
nurses and analysis of triplicate samples by a central
reference laboratory (Institute of Human Nutrition,
Southampton General Hospital). We used orange juice
before the test to delay gastric emptying, and samples
were taken 20 minutes after the ingestion of urea. We
used an accepted delta value of 3.5% as the cut-off point
to define positivity, with a performance of more than
99% sensitivity and specificity. All practice nurses had
received training in the standard test protocol. Patients
who tested positive were offered H pylori eradication
with one week of omeprazole 20 mg once daily,
clarithromycin 250 mg twice daily, and metronidazole
400 mg twice daily, followed by three weeks of
omeprazole 20 mg once daily. Patients who tested
negative received omeprazole 20 mg once daily for
four weeks. Patients randomised to empirical acid
suppression received omeprazole 20 mg once daily for
four weeks. Patients given eradication treatment were
asked to attend for a follow-up breath test at 12 weeks,
the result of which remained blinded until the end of
the study.

After the initial intervention, general practitioners
were free to manage patients with recurrent symptoms
in both groups as they wished, with the caveat that

pylori eradication treatment was specifically excluded
for the 12 months of follow-up, unless the patient had
endoscopically proved peptic ulcer disease.

Qutcome measures

The primary outcome was cost effectiveness, deter-
mined as the incremental cost effectiveness ratio
(difference in costs divided by difference in effect).
We determined the difference in health services
dyspepsia related costs by application of national
reference costs to individual units of resource con-
sumption (prescribing, consultations, interventions,
and investigations). We determined the difference in
effect as the difference in the absolute number of
patients with no dyspeptic symptoms measured by the
short form Leeds dyspepsia questionnaire, a validated
community based measure that also includes a ques-
tion on “predominant symptom.”"’ We also calculated
an additional measure of effect—quality of life as
measured with the EuroQol EQ-5D.” This was to
enable cost effectiveness to be expressed as cost per
quality adjusted life year (QALY).

Secondary outcome measures were change in the
score on the short form Leeds dyspepsia questionnaire,
resource use, and patient satisfaction assessed with the
consultation satisfaction score (subscales 1 and 2,
general and professional care).”> We calculated costs
of managing dyspepsia by applying 2005 national
reference costs to the units of resources used (tables 1
and 2).#*% The practice nurses interviewing the
patients completed the baseline EQ-5D and symptom
scores. Participants saw the practice nurse at one year,
for completion of the final outcome EQ-5D, symptom
score, satisfaction score, and dyspepsia related
resource use. Research staff used a 10% independent
review to validate the accuracy of the resource use data
collected by the nurses and entered online. Participants
who did not attend were initially sent a postal
questionnaire and subsequently contacted by tele-
phone. We did not collect data on indirect costs or use
of over the counter drugs. At the end of the follow-up

Table 1| Unit costs

Item Cost (£) Source

Primary care consultation 24 Curtis and Netten??

Upper gastrointestinal endoscopy N 275 7NHS 2005 Reference Costs®>
Outpatient visit medical gastroenterology - 152 7NHS 2005 Reference Costs®>
Inpatient day 159 NHS 2005 Reference Costs®>
Abdominal ultrasound scan 67 NHS 2005 Reference Costs®>
Cholecystectomy 1883 NHS 2005 Reference Costs?>
Magnetic resonance imaging scan B 313 7NHS 2005 Reference Costs®>
Oesophageal manometry 275 As for endoscopy

Surgical procedure/other 1883 As for cholecystectomy
Helicobacter pylori tests N N

Breath test 22 Institute of Human Nutrition, University of Southampton
Helico G Elisa test - 7.15 7Public Health Laboratory Service
Helisal near patient test N 17.77 7Public Health Laboratory Service
Histology/culture/rapid urease test N 14.65 :NHS 2005 Reference Costs®>
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Table 2| Cost of drugs per defined daily dose, standard daily
dose, or dispensed unit/pack, as appropriate

Item Cost (£)
Amoxicillin 0.134
Cimetidine N 0.12
Clarithromycin N 1.496
Domperidone N 0.126
Esomeprazole B 0.91
Lansoprazole 0.24
Mebeverine 0.242
Metoclopramide 0.179
Nizatidine - 0.271
Metronidazole N 0.77
Omeprazole N 0.319
Pantoprazole N 0.775
Peppermint oil 0.304
Rabeprazole 0.756
Ranitidine N 0.111
HeliClear - 35.01
HeliMet B 33.69
Alginates (strong) 2.70
Alginates (standard) 2.25
Aluminium hydroxide/magnesium N 1.71
hydroxide

Magnesium trisilicate - 1.00

Sources: Drug Tariff 20052* and British National Formulary 2005.2°

year, we sent a letter with their result to all patients who
had had a follow-up breath test, copied to their general
practitioner, and all general practitioners received a
summary of the study findings.

Sample size

We used an economic approach to sample size, using a
published discrete event simulation model to deter-
mine the likely cost difference,’ and combining these
data with previous data from randomised controlled
trials on variance in costs and an implied maximum
willingness to pay of £422 to determine the minimum

required effect.*” Table 3 shows the calculations and
sample sizes, which varied from 1040 on effects to 2000
on costs.

Analysis

We did an intention to treat analysis of intervention
versus control for all outcomes. As resource use data
were skewed, we used Mann-Whitney tests to compare
rates of resource use between the two groups. We
compared changes in dyspepsia scores, measured by
the change in total score on the short form Leeds
dyspepsia questionnaire (out of 32 for both severity and
frequency domains) between entry and 12 months, as
well as mean satisfaction scores, by using ¢ tests after
tests of normality and equal variance. We identified
patients with predominant heartburn and predominant
epigastric pain and re-examined the primary outcome
in each subgroup. We did stochastic cost effectiveness
analysis, calculating mean incremental cost effective-
ness ratios by using an available case analysis of mean
difference in effects and mean difference in costs.? We
used a parametric plot of net monetary benefit versus
maximum willingness to pay to display uncertainty
around the incremental cost effectiveness ratio. We
calculated incremental net benefit (INB) as the net
monetary gain, weighting QALY gained (AQALY) by
the maximum willingness to pay (1) for a QALY, and
subtracting the cost difference (AC): INB=AAQALY
—AC.

RESULTS

Participants were randomised between 10 January
2003 and 10 February 2005. We recruited 699 patients
from 80 practices; 356 were randomised to empirical
treatment and 343 to the test and treat strategy. Nine
patients withdrew from the study over the year of
follow-up, as they did not wish to be contacted further.
We obtained resource use data for 93% of participants
and complete questionnaires for 78%, leaving 76% of
participants available for the economic analysis (fig 1).
The groups were well matched with respect to age, sex,

Table 3| Sample size

ltem Source

Mean costs: first order simulation
model

Sample size (0=0.05, =0.1, 75%
Data follow-up)

£320 test and treat v £274 proton
pump inhibitor

Costs over one year . .
Variance on costs: previous

randomised controlled trial

Maximum willingness to pay
of oesophagitis

Proportion with dyspepsia
and AC, using proton pump inhibitor
relapse rate of 70%

Subgroup analysis 50/50 split on predominant

symptom

Implicit value of preventing relapse ~ £422/relapse

Using A=AC/AE to calculate AE from )\7

Standard deviation £320 2000 (power 80%)

422/46=0.11; 70% v 59% 1040

11% difference in each group 2000

EQ-5D QALY Population mean QALY 0.82 (SD
0.17); pilot data of patients with
dyspepsia QALY 0.73 (SD 0.18)

Difference of 0.05 (representing 800
ICER of £1000/QALY)

Satisfaction 1 point difference

1000

A=willingness to pay for a QALY; AC=cost difference; AE=effect difference; ICER=incremental cost effectiveness ratio; QALY=quality adjusted life year.
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Table 4| Demographics, quality of life, and dyspepsia symptom scores at baseline. Values are
numbers (percentages) unless stated otherwise

Characteristics Test and treat (n=343) Proton pump inhibitor (n=356)

Male 166 (48) 178 (50)
Smokers (%) 99 (29) - 103 29)
Dyspeptic symptoms: : (n=323) : (n=335)
Symptomatic 321 (99.4) 334(99.7)
Asymptomatic N 2(0.6) N 1(0.3)
Predominant symptom:
Epigastric pain 167 (47) 165 (46)
Heartburn 131 (38) 146 (41)

Mean (SD) SF-LDQ total score (0-32)
Mean (SD) EQ-5D utility

15.5 (7.5) (=323)
0.743 (0.229) (n=334)
SF-LDQ=short form Leeds dyspepsia questionnaire.

17.0 (7.4) (n=335)
0.744 (0.239) (n=345)

smoking status, and EQ-5D utility. No participants
were taking non-steroidal anti-inflammatory drugs.
However, the baseline mean short form Leeds
dyspepsia questionnaire score was greater in the acid
suppression group than in the test and treat group (17.0
v 15.5) (table 4). One hundred (29%) patients
randomised to test and treat tested positive for H pylori
99 of these received eradication treatment and 73
attended for a further breath test. The rate of successful
eradication of H pyloriwas 78% (57/73). Of the patients
randomised to proton pump inhibitor, none received
eradication treatment for proved peptic ulcer disease
and 10 (2.8%) were given eradication treatment after
subsequent testing for H pylori during the 12 months
after study entry, in breach of the protocol.

The test and treat strategy did not significantly
reduce the number of patients with symptoms of
dyspepsia at one year—213/260 (82%) with symptoms
in the test and treat group versus 228/275 (83%) in the
acid suppression group (absolute risk reduction 1%,
95% confidence interval —5% to 7%). Nor did we find a
significant difference in quality of life or costs or in
either of the pre-specified subgroups (table 5). The
incremental cost effectiveness for test and treat versus
acid suppression was £1000/QALY. However, given
the small differences in both cost and effects, this

Table5 | Differencesinqualityadjusted lifeyears (QALYs), costs,and symptom scoresat 12 months

Proton pump
Test and treat inhibitor
Difference in SF-LDQ from baseline (all 7.9 8.4

participants)

Difference (95% Cl)
0.5 (-0.8t0 1.8)

No with symptoms at 12 months 217/265* (82%) 229/276* (83%) 1.1% (-5.4 10 7.6)

Difference in SF-LDQ from baseline 8.0 7.1 0.9 (-1.2t02.9)
(epigastric pain predominant patients)

(n=245) - - -

Difference in SF-LDQ from baseline 9.5 8.5 1.0 (-1.3t03.2)
(heartburn predominant patients)

(n=203)

EQ-5D utility/ QALY - 0.834 - 0.830 - 0.004 (-0.036 t0 0.044)
Mean costs (£) 132 128 4 (44 t0 53)

SF-LDQ=short form Leeds dyspepsia questionnaire.
*Greater than number on flow chart, as some participants with missing data for scores could be dichotomised
into symptoms/no symptoms.
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estimate is associated with very wide uncertainty. As
uncertainty in net health benefit varies with the
maximum willingness to pay for a QALY, figure 2
shows a plot of incremental net benefit (mean and 95%
confidence intervals) against maximum willingness to
pay. This shows that at no point does test and treat
become significantly cost effective compared with
initial acid suppression, as the confidence intervals
diverge widely as willingness to pay increases.
However, the costs for the breath test and eradication
of H pylori in the test and treat arm were largely
recouped by overall reductions in some other costs
(table 6). Fewer ultrasound scans, additional H pylori
tests, endoscopies, primary care consultations, out-
patient attendances, and inpatient days occurred after
test and treat, although only the reduction in H pylori
tests was significant (table 6). It seems that a small
number of patients went on to consume further health
service resources as a result of their dyspepsia, but that
this was reduced in the test and treat arm of the trial.
The net effect of this lower consumption of resources
was to render test and treat largely resource neutral
over the year of follow-up.

The short form Leeds dyspepsia questionnaire
scores did not differ significantly between the two
groups, and we found no difference within the
subgroups of participants with predominant epigastric
pain and predominant heartburn at study entry
(table 5). Within the test and treat arm itself, we
found no significant difference between H pylori
positive patients who received eradication treatment
and those who tested negative for H pylori (8.4 v 8.8
mean change in score). The score for satisfaction with
management was similar between the two groups (35/
45 v36/45 for primary care management and 37/45 v
36/45 for hospital management). Of the patients who
received eradication treatment, 15 reported a metallic
taste, 13 had diarrhoea, and 10 had abdominal
discomfort. Seven consultations for side effects
occurred, but only one patient had to stop the
eradication treatment early. No patients died, and
no cases of malignancy were detected in the year of
follow-up.

The number of participants recruited remained short
of our original target of 2000, a target primarily driven
by the expected variance in costs. The study has 76%
power on symptoms and 48% on costs on the basis of an
11% difference in effect and a £46 difference in costs.
Alternatively, the study has 90% power to detect a 14%
difference in effect, allowing for 75% follow-up. As the
primary outcome measure in a cost effectiveness study
is the incremental cost effectiveness ratio, the change in
effect size moves the incremental cost effectiveness
ratio that can be confirmed with reliability to £328 per
patient “cured” from the initial £422 per patient.

DISCUSSION

The MRC-CUBE study shows that the 2004 NICE
guidelines were correct in not recommending an H
pylori test and treat strategy over a proton pump
inhibitor for the initial management of dyspepsia in
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primary care. This is not because test and treat is less
effective or more costly than empirical acid suppres-
sion treatment but because it offers no significant
advantage at this point in a patient’s management.
Effects, costs, and satisfaction were similar between the
two groups at 12 month follow-up. Although the study
did not recruit the number of participants originally
planned, post hoc power calculations indicate that the
study has adequate power to exclude a clinically
important effect. The actual differences in symptoms,
QALYs, and costs are 10% of those sought in the
sample size calculations, and an interim analysis,
prohibited by the lengthy follow-up, would probably
have stopped the study at this point in any case. As we
relied on opportunistic recruitment by practices, we
could not enhance recruitment by screening for
prevalent cases. Although we made very considerable
efforts to recruit more centres during the study, this was
thwarted by regulatory changes detailed elsewhere.”

Comparison with previous studies

The appropriate design of “pragmatic” cost effective-
ness randomised controlled trials has been much
debated, as placebo controlled blinded studies may
overestimate the real life effects of treatments in non-
trial conditions.*® As this was a pragmatic study, the
trial protocol did not recruit a closely defined subgroup

Table 6| Mean resource use

Defined daily dose per patient

Proton pump inhibitor Test and treat

Proton pump inhibitor prescribed as initial 30.3 30.9
intervention - -

Proton pump inhibitor prescribed in addition 28.7 35.6
H, receptor antagonist N 3.3 N 5.4
Alginates 1.6 2.4
Antacid 0.4 0.2
Prokinetic agent N 0.7 N 0.4
Antispasmodic agent N 0.1 N 1.1
Resource use per 1000 participants N N

Eradication treatment (No of courses) 48.6 321.5
Abdominal ultrasound scan 27.4 3.2
Cholecystectomy 6.1 193
Surgical procedure 3.0 6.4
Magnetic resonance imaging scan N 3.0 N 0.0
Barium swallow B 3.0 B 0.0
Oesophageal manometry 3.0 0.0
Upper gastrointestinal endoscopy N 139.8 N 128.6
Barium meal B 0.0 B 0.0
Breath test B 213 B 1099.7
HelicoG serology* 66.9 12.9
Helisal serology* 27.4 3.2
Histology N 426 N 45.0
HPUK serology* B 36.5 - 9.6
Primary care consultation N 1136.8 N 1125.4
Inpatient days B 18.2 B 9.6
Hospital outpatient appointment N 88.1 N 74.0

*Significant at P<0.05.
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Fig 2| Incremental net benefit for test and treat versus proton
pump inhibitor (PPI) (95% confidence interval) against
maximum willingness to pay

of patients but a broad group with both heartburn and
epigastric pain, for whom either test and treat or
empirical acid suppression would be used. UK (NICE)
guidelines do not recommend the differentiation of
uninvestigated upper gastrointestinal problems into
dyspepsia and gastro-oesophageal reflux disease on the
basis of symptoms. Furthermore, investigation and
planned follow-up visits were avoided so as not to
distort patterns of routine care.'* In 2006 a cluster
randomised study in Denmark compared initial proton
pump inhibitor, test and treat, and proton pump
inhibitor followed by test and treat® The study,
which randomised 222 patients to proton pump
inhibitor and 250 to test and treat, found no overall
differences in symptoms or costs, but the subgroup of H
pyloripositive patients given eradication treatment had
fewer days of dyspepsia than did H pylori negative
patients. Placebo controlled studies in H pylori positive
patients have found a significant benefit in favour of
eradication treatment.''** This CUBE study and the
recent Danish study are consistent with these placebo
controlled studies, in that the real life difference in
effectiveness between test and treat and initial proton
pump inhibitor was less than the difference in efficacy
between test and treat and placebo. In terms of
guideline development, effectiveness rather than
efficacy is important. This study also found no
difference between the outcomes for heartburn pre-
dominant and epigastric pain predominant patients,
supporting the NICE guideline in not separating
gastro-oesophageal reflux disease and dyspepsia in
uninvestigated patients, although it must be noted that
power is lacking on this subgroup analysis.

Study design and validity

We randomised individual patients to avoid bias
resulting from the inability to conceal treatment
allocation in a cluster design. One consequence of
this is that some contamination of the control group is
likely to have occurred. This was limited to 2.8% and is
unlikely to have affected the study result. We chose the
eradication regimen as that providing the highest
eradication rates for H pylori and omeprazole for the
control as the “gold standard” acid suppression
treatment. Although not all patients would receive
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proton pump inhibitor initially in normal practice, the
use of a proton pump inhibitor in the trial ensures
maximum internal validity in that test and treat is
compared with standardised “best” acid suppression.
Data from the Birmingham endoscopy study indicate
that general practitioners are equally likely to prescribe
proton pump inhibitors, Hy receptor antagonists, and
antacids.”® On the question of representativeness, the
study was slow to recruit, as described above. We did
several audits in practices that had been using the EMIS
system with the “pop-up” reminder system operating
(half of the recruiting practices). These showed that the
slow rate of recruitment was not due to eligible patients
being missed but to large numbers of patients with
recurrent dyspepsia having already been tested for H
pylori. This is important, in that the study is unlikely to
be biased by only a selected subgroup being entered.

Value of H pylori eradication

Eradication of H pyloriwill largely prevent peptic ulcer
disease,*” and it may also reduce the risk of develop-
ment of gastric cancer.*® Although the evidence for
prevention of gastric cancer is not conclusive, some
people would consider it sufficient to warrant early
testing and treatment for H pyloriin young patients with
dyspepsia in regions where the incidence of gastric
cancer is high, such as in China.” Conversely, in areas
of very low H pylori prevalence, test and treat could be
argued to be largely superfluous.” On this note, we
must point out that our trial results pertain to the UK,
where the overall prevalence of H pylori is just under
30%. These data may not apply to regions where the
prevalence of H pylori is markedly higher or lower. H
pyloriis virtually disappearing among young people in
affluent areas, but in deprived parts of the world and
among immigrant communities in the developed
world H pylori infection is still as high as 90%. The
prevalence of H pylorialso has an impact on the choice
of non-invasive test. If the prevalence is as low as 10%,
as in affluent areas of the UK, as many as six out of 10
positive serology tests for H pyloriwill be false positive.
This increases the costs of a test and treat strategy, as
either unnecessary antibiotic use occurs or a more

WHAT IS ALREADY KNOWN ON THIS TOPIC

Guidelines recommend that patients with dyspepsia without “alarm” features for upper
gastrointestinal cancerare managed with eitheracid suppression or Helicobacter pyloritesting
and eradication

For patients with persistent symptoms, testing for and treating H pylori is more cost effective
than further management based on an endoscopy

WHAT THIS STUDY ADDS

Testing for and treating H pylori at the initial consultation is no more effective at one yearthan
acid suppression alone

The costs of testing for and treating H pylori at the initial consultation are similar at one year to
acid suppression alone, as the initial cost is recovered by cost savings during the year

The decision whetherto test for H pyloriinitially or only with persistent symptoms remains one
to be shared with the individual patient
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accurate and costly test has to be used. The CUBE
study has shown that breath testing with a simple kit
(equivalents of which are commercially available on
prescription) is quite feasible in primary care. Labora-
tories may choose to provide stool antigen testing
services as an alternative. As a last resort, positive
serology tests should be confirmed with a breath or
stool test, but as the negative predictive value is
reasonable, a negative serology test can be relied on.

Clinical implications

At the point of failure of initial acid suppression, test
and treat is more cost effective than endoscopy based
management; a Cochrane meta-analysis of individual
patient data showed a clinically insignificant difference
in effect and lower costs for test and treat than for
prompt endoscopy.® The clinical implications of
CUBE need to be considered in the light of this
Cochrane review. CUBE found that the costs of initial
test and treat were “paid back” by other savings over
the first year, so no point exists at which it is “too early”
for test and treat to be used and not be at least as cost
effective as proton pump inhibitor alone. Waiting until
the patient has persistent symptoms clearly favours test
and treat over other strategies. At which point between
“initial presentation” and “persistent symptoms” test
and treat should be used is a matter for discussion with
the individual patient. Involvement of patients was the
course recommended by the 2004 NICE guidelines,
which are supported by this study.
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