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Dyspepsia describes a symptom complex thought to arise in the
upper gastrointestinal tract and includes, in addition to epigastric
pain or discomfort, symptoms such as heartburn, acid regurgita-
tion, excessive burping or belching, a feeling of slow digestion,
early satiety, nausea and bloating. Based on the evidence that
heartburn cannot be reliably distinguished from other dyspeptic
symptoms, the Rome definition appears to be too narrow and
restrictive. It is particularly ill suited to the management of unin-
vestigated dyspepsia at the level of primary care. In patients pre-
senting with uninvestigated dyspepsia, a symptom benefit is
associated with a ‘test and treat’ approach for Helicobacter pylori
infection. A substantial proportion of those who do not benefit
prove to have esophagitis on endoscopy. In those with functional
dyspepsia, the benefits of H pylori eradication, if any, appear to be
modest. Hence, a ‘symptom and treat’ acid-suppression trial with
proton pump inhibitors, and a ‘test and treat’ strategy for H pylori
are two acceptable empirical therapies for patients with univesti-
gated dyspepsia.
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Étiologie de la dyspepsie : Implications pour le
traitement empirique

RÉSUMÉ : La dyspepsie désigne un complexe de symptômes dont l’ori-
gine se situerait au niveau du tractus digestif supérieur et qui comprend en
plus des douleurs, des malaises gastriques, des symptômes tels brûlures
d’estomac, régurgitation acide, irritation excessive, sensation de digestion
lente, satiété précoce, nausées et ballonnements. Comme la brûlure
d’estomac ne peut se distinguer de façon fiable d’autres symptômes dys-
peptiques, la définition de Rome semble trop étroite et restrictive. Elle est
particulièrement mal adaptée à la prise en charge empirique de la dyspep-
sie en médecine de premiers recours. Chez les patients qui se présentent
pour une dyspepsie n’ayant pas fait l’objet d’épreuves diagnostiques, on
constate un avantage sur le plan des symptômes avec l’approche «tester et
traiter» pour l’infection à Helicobacter pylori. Une proportion substantielle
de ceux qui ne se trouvent pas soulagés se révèlent en effet atteints d’œ-
sophagite à l’endoscopie. Chez les sujets qui souffrent d’une dyspepsie
fonctionnelle, les avantages de l’éradication de H. pylori, le cas échéant,
semblent modestes. Ainsi, un essai de suppression acide avec des inhibi-
teurs de la pompe à protons et une stratégie «tester et traiter» pour
Helicobacter pylori semblent deux traitements empiriques acceptables chez
les sujets souffrant de dyspepsie n’ayant pas fait l’objet d’investigation.

In Canada, approximately two-thirds of adult patients
with upper gastrointestinal symptoms have an identifi-

able lesion on upper gastrointestinal endoscopy (esopha-
gogastroduodenoscopy [EGD]), most commonly erosive

esophagitis (1). In patients with dyspepsia and a normal
EGD, evidence suggests that a number of abnormalities,
including disordered neuromuscular function or nocicep-
tion, may drive symptom expression. Slow or incomplete
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resolution of such abnormalities may explain persistent
symptoms after suspected triggers of injury, such as
Helicobacter pylori infection, have been eliminated. These
concepts have developed concurrently with a substantial
change in the prevalence of known causes of upper gas-
trointestinal symptoms, particularly a declining incidence
of peptic ulcers and an increasing incidence of gastro-
esophageal reflux disease (GERD). Both have implications
for the rational selection of empirical therapies and the use
of diagnostic procedures.  

The Canadian Helicobacter Study Group met in Ottawa,
June 22 to 24, 2001. The names of the participants are
listed in Appendix 1. This document reflects the consensus
of the discussions and is approved by the attendees. Equal
at-arms’-length financial support was received with appreci-
ation from Abbott Laboratories Limited, AstraZeneca
Canada Inc, Axcan Pharma Inc, Glaxo Wellcome and
Solvay Pharma/BYK Inc.

DEFINITIONS AND PREVALENCE OF
DYSPEPSIA

Dyspepsia, a disorder in which epigastric pain or discomfort
is the major symptom, encompasses a broad range of upper
gastrointestinal symptoms of varying intensity, description
and location. The underlying cause of these symptoms is
usually benign, but serious disease, such as gastric cancer,
rarely may be present. The prevalence of dyspepsia in the
general adult population is estimated to range between 20%
and 45% (2-4). In a population-based study in Canada,
29% of those surveyed reported persistent or recurrent
symptoms within the preceding three months, whereas only
34% of this sample population had never experienced sig-
nificant dyspepsia (5).

Despite evidence that only a small proportion of these
patients seeks medical attention (6), dyspepsia is the fourth
most common complaint in patients seen in primary care
(7). The presentation of dyspepsia may include a variety of
symptoms such as retrosternal or epigastric burning, belch-
ing, burping, nausea, bloating or a feeling of slow digestion.
By definition, dyspepsia involves epigastric symptoms, but
it may be difficult to isolate epigastric symptoms from het-
erogeneous complaints referable to other areas of the body.
There has been particular controversy about the diagnostic
reliability with which heartburn, defined as a burning ret-
rosternal pain radiating upwards toward the mouth, can be
distinguished from epigastric pain. Dyspepsia criteria rele-
vant to primary care practice that exclude heartburn and
other symptoms of GERD are too restrictive due to symp-
tom overlap or ambiguous complaints. Moreover, studies of
both primary care physicians and specialists demonstrate
poor discrimination of GERD and peptic ulcer disease on
the basis of clinical symptoms alone (8).

Dyspepsia is not a diagnosis, but rather a symptom or
symptom complex suggestive of an upper gastrointestinal
tract source. Efforts to treat the dominant symptom, as rec-
ommended in the Rome criteria (9), or symptom clusters, as
recommended in a subsequent modification of the original

Rome criteria (10), are hampered by the fact that a high
proportion of patients have multiple, overlapping symp-
toms, or symptoms that fit poorly into a single category. In
addition to heartburn and regurgitation, which are charac-
terized as reflux-like dyspepsia, other symptom subgroups
are ulcer-like, signifying focal epigastric pain that is often
relieved by meals, or dysmotility-like dyspepsia, with bloat-
ing, fullness and/or early satiety. The Rome classifications
are intended to guide treatment rather than to diagnose an
etiology.

When symptom clusters are used to describe subgroups of
patients with dyspepsia, they are characterized as reflux-like
in approximately 20% of cases, ulcer-like in 11% and dys-
motility-like in 7%. Approximately 20% of patients cannot
be placed into any of these groups because of symptom over-
lap, and an additional 40% cannot be categorized because
their symptoms are so nonspecific (11). When dominant
symptoms, rather than symptom clusters, were used to char-
acterize subgroup patients in a Canadian population-based
study, the presentation was characterized as dysmotility-like
in 55%, reflux-like in 43% and ulcer-like in only approxi-
mately 12% (5). 

About two-thirds of patients with dyspepsia, when
defined to include heartburn, have endoscopic evidence of
reflux esophagitis (1). Peptic ulcer disease is observed in less
than 10%. In North America, malignancy is exceedingly
rare in subjects with dyspepsia, particularly in those under
50 years of age and who have no alarm features such as
weight loss, dysphagia, bleeding or anemia. The remaining
patients have a normal EGD and are classified as having
functional dyspepsia. 

Except for complicated ulcer disease and malignancy,
both of which are uncommon in an otherwise healthy pop-
ulation, dyspepsia is usually a relatively benign condition.
However, dyspepsia does cause a significant impairment in
the quality of life of the sufferer. In a Canadian population-
based study, work absenteeism among people with dyspepsia
was nine times more frequent than in those without dys-
pepsia (5). Nonprescription drugs were taken by 51% of
those with dyspepsia, versus only 6% of those without
symptoms. Patients with dyspepsia also had impairment in
objective measures of psychosocial function relative to
healthy controls. 

ETIOLOGY: CURRENT CONCEPTS
Acid secretion is an important contributor to identifiable
causes of dyspepsia, such as duodenal ulcer or GERD.
Impaired gastrointestinal motility is also implicated in the
pathogenesis of dyspepsia, but its role as an independent
factor is much less clear. In patients with functional dyspep-
sia who are poorly responsive to therapies targeted at either
of these factors, there is mounting evidence for a complex
relationship between stress, gastrointestinal dysfunction,
mucosal injury and symptomatology (12). Current studies
are focused on the possibility that functional dyspepsia is a
consequence of changes in visceral hypersensitivity, as well
as neuromuscular dysfunction, potentiated by activation of
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the immune system. Although specific stimuli, including
infection with H pylori, may play a critical role in initiating
dyspepsia, the condition may be slowly resolving or even
self-perpetuating once it has been triggered. 

An emerging concept regarding the pathogenesis of
functional dyspepsia is an interrelationship between the
immune system, the afferent nervous system and neuromus-
cular function (13). Although there may be considerable
interpatient differences in the specific sequence of events,
altered neuromuscular function and visceral hypersensitiv-
ity are likely to occur as a result of the activation of
cytokines and neuropeptides secondary to associated
inflammation, local tissue injury and stress, or a combina-
tion of these. 

There is increasing evidence to support the importance
of the gut-brain-gut axis in both normal gastrointestinal
function and disease. For example, experiments first pub-
lished a decade ago demonstrated an association between
gastrointestinal inflammation and an alteration in central
nervous system activity and behaviour (14). Subsequent
studies correlating stress with an increased susceptibility for
mucosal inflammation indicate that communication
between the brain and the gut is bidirectional (15). The
presence of inflammation also increases the sensitivity of
the intestinal tract to subsequent stress (16). The mecha-
nisms by which persistent changes might be expected to
affect neuromuscular function or to sensitize perception to
normal gastrointestinal events include altered levels of sub-
stance P (a peptide associated with decreased muscle con-
traction) and activation of afferent nerve pathways. 

Functional dyspepsia defines a population of individuals
with symptoms but without evidence of macroscopic lesions
in the gastrointestinal tract. This does not eliminate the
possible release of inflammatory cytokines (either as a pre-
cipitating event or as a subclinical process causing dyspep-
sia), but it does suggest that the relationship is complex.
One theory is that the activation of immune factors during
an initial episode of inflammation triggers a process that
persists after the inflammation has resolved. Cytokines such
as interleukin-6 and tumour necrosis factor-alpha inhibit
muscle contraction and alter neural activity, and pathways
may be activated even after resolution of obvious mucosal
inflammation (17). Moreover, these cytokines may potenti-
ate pathogenic processes by stimulating the release of neu-
ropeptides or other endogenous factors, which in turn alter
gastrointestinal function.

In general, dyspepsia associated with peptic ulcer disease
and erosive esophagitis resolves with healing of the under-
lying pathology. The same processes leading to tissue injury
and impaired gastrointestinal function in these conditions
may have parallels in persons with functional dyspepsia.
The presence of injurious agents exacerbated by stress may
trigger a cascade of events that include immune activation,
increased production of prostanoids and increased produc-
tion of neuropeptides involved in acid secretion. While
inflammation progresses to mucosal damage in only a
minority of patients, hypersensitivity of the gut in persons

with functional dyspepsia may persist until the triggers of
sensory abnormalities resolve.

In animal models of H pylori infection, altered levels of
neurotransmitters, such as acetylcholine, and an increase in
substance P, calcitonin gene-related peptide and vasoactive
intestinal peptide-circulating nerves, indicate the potential
for this bacterium to alter neural circuitry in the gastroin-
testinal tract (13). Experimental data suggest that these
changes are not related to the bacterium itself, but rather to
the level of the chronic inflammatory response induced by
the H pylori infection. Many of the changes observed with
this infection resolve after the successful eradication of
H pylori. However, some of the functional and structural
changes, such as those induced by an increase in macrophage
infiltration and recruitment of mononuclear cells, may per-
sist. This provides a basis for the speculation that eradica-
tion may not be sufficient to restore function to normal. 

The pathogenicity of the specific H pylori strain also
could be a factor in the risk of sustained damage. For
instance, increased gastric epithelial permeability second-
ary to H pylori infection has been linked to the presence of
the vacuolating cytotoxin vacA gene (18). By opening
intercellular tight junctions in the gastric mucosa, the toxin
could increase the risk of an immune response leading to
dyspeptic symptoms through the exposure of nerve endings
to acid. The opening of tight junctions in the esophageal
mucosa by processes unrelated to H pylori infection is also a
prominent focus of studies attempting to explain symptoms
of gastroesophageal reflux in the absence of erosive
esophagitis (19). 

Changes in mucosal permeability and neuromuscular
function leading to functional dyspepsia are not yet fully
supported by clinically relevant studies. However, these
concepts provide an important direction for understanding
the roles of both H pylori infection and other pro-inflam-
matory factors that may initiate similar dysfunction. For
example, evidence for comparable events in patients with
the irritable bowel syndrome, a functional gastrointestinal
disorder not related to H pylori infection, support the con-
cept of a disturbance of the gut-brain-gut axis in immune
function and neuromuscular activity (20,21). These
hypotheses, which also incorporate psychogenic stress as a
factor in determining symptom expression, provide a physi-
ological basis for identifying potential new targets for med-
ical therapy. 

PRACTICAL MANAGEMENT: 
CURRENT CONCEPTS

In considering the management of patients with dyspepsia,
it is important to differentiate between uninvestigated and
investigated (functional) dyspepsia. There may be confu-
sion if these two distinct clinical groups are considered
together.  When a patient presents for the first time to a pri-
mary care physician with dyspeptic symptoms, he or she has
not been investigated (uninvestigated), and the cause of
their dyspepsia is unknown. The most common diagnoses
are GERD, functional dyspepsia, ulcer disease and, rarely,
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malignancy. Before embarking on empirical therapy for
uninvestigated dyspepsia, a history should be taken to rule
out other pathologies, particularly those involving the car-
diovascular and hepatobiliary systems. Somatoform disor-
ders may also mimic dyspepsia. Iatrogenic causes of
dyspepsia, particularly due to acetylsalicylic acid and non-
steroidal anti-inflammatory drugs (NSAIDs), should also be
excluded. About 30% of patients on chronic NSAID ther-
apy develop dyspepsia (22), although the risk may be
reduced but not eliminated with the use of cyclooxygenase-2-
selective inhibitors (23). In patients with mild or intermit-
tent symptoms, lifestyle modifications such as a change in
the diet, may be appropriate before embarking on drug ther-
apy, although a benefit from such modification has not been
proven (24,25).

Due to the traditional association between dyspepsia and
peptic ulcers, first-line empirical therapies for persistent
epigastric discomfort have been targeted in ulcer disease.
When H pylori infection was first recognized as the most
important etiological factor for peptic ulcer, a ‘test and
treat’ eradication strategy was widely advocated (26). A
‘test and treat’ strategy is preferable over antisecretory drugs
for possible peptic ulcer, because it can lead to a cure of the
underlying disease.

H pylori is a pathogen that causes chronic active gastritis.
It is reasonable to consider that this gastritis contributes to
upper gastrointestinal symptoms (ie, be one of the causes of
dyspepsia) and that eradication of the infection can lead to
symptom resolution. Indeed, many consensus conferences
have advocated the ‘test and treat’ approach in the initial
management of patients with dyspepsia, despite a lack of
convincing evidence from randomized, controlled trials.
The Canadian Adult Dyspepsia Empirical Treat – H pylori
Study (CADET-Hp) provides the first level 1 evidence that
H pylori eradication improves dyspeptic symptoms in
patients with uninvestigated dyspepsia seen at the primary
care level (27). The number needed to treat to achieve
symptom resolution is one patient in seven. Thus, good evi-
dence now supports such a ‘test and treat’ strategy for patients
seen in primary care with uninvestigated dyspepsia.

However, the prevalence of peptic ulcer disease has been
diminishing and, in Canada, endoscopic studies suggest
that peptic ulcers, once considered the cause of dyspepsia in
up to 25% of patients, are now found in fewer than 10%
(1).  One explanation for the diminishing incidence of pep-
tic ulcer is the decline in the prevalence of H pylori infec-
tion. Except in aboriginals and some groups of recent
immigrants, the prevalence of H pylori infection has fallen
to less than 30% in most parts of Canada. In addition, it is
now recognized that a smaller proportion of peptic ulcers
can be attributed to H pylori infection than was previously
appreciated. For example, in one study conducted in
Montreal, H pylori was identified in 95% of patients with
peptic ulcers in 1993, but in only 62% in 1998 (28). 

These data predict that there will be limited benefits
from a test and treat strategy in patients with uninvesti-
gated dyspepsia, based on the cure of an underlying peptic

ulcer. However, theoretical benefits from eradication of an
infection that leads to chronic gastritis have also supported
this test and treat approach. Yet, the objective evidence of
benefit from H pylori eradication in functional dyspepsia,
including two recent meta-analyses (29,30), has been con-
flicting. In one analysis of data from seven trials, the odds
ratio for a response one month after anti-Helicobacter ther-
apy was 29% greater in those receiving eradication treat-
ment versus controls, but it needs to be stressed that this
difference was not statistically significant (29). In the other
meta-analysis of nine trials, the response rate was 36% in
those treated with an eradication regimen compared with
28% among controls (P<0.002) (30). It was estimated that
15 subjects would require therapy to eradicate H pylori
infection for one patient to benefit. 

This relatively low proportion of H pylori-positive
patients with functional dyspepsia who benefit from cure of
the infection is likely due to the complexity of symptom
expression, rather than to the absence of a significant rela-
tionship of the pathogenesis of dyspepsia with this
pathogen. Eradication of H pylori infection may well be
important but is insufficient for immediate or complete
symptom relief. Importantly, the relationship between
H pylori infection and abnormalities of gastric function pro-
vide a context in which to identify mechanisms of neuro-
muscular dysfunction or altered nociception that are
independent of the infection. The details of the endoge-
nous responses to changes in gastrointestinal function are
essential for the development of new targets of therapy.

Evidence suggests that the benefit from H pylori eradica-
tion in patients with uninvestigated dyspepsia is limited to
a relatively small subgroup (only about 14% of patients
with uninvestigated dyspepsia). Taken together with the
declining risk of peptic ulcer disease, these data also ques-
tion the strategy of test and treat as a first-line empirical
management approach, if it is assumed that only patients
with peptic ulcer disease benefit. Although previous studies
have shown that a test and treat approach is cost effective
in an uninvestigated population due to fewer referrals for
diagnostic endoscopy (26), indiscriminant eradication of
H pylori infection in an otherwise tolerant host is being
increasingly challenged because of a potential, but unde-
fined, risk to benefit ratio of eliminating what some con-
sider to be normal biota (31). Conversely, a recent study has
shown that H pylori infection is a significant risk factor for
gastric cancer, particularly in patients with dyspepsia (32). 

The alternatives to a test and treat strategy for the first-
line management of dyspepsia include the use of empirical
therapies or early use of endoscopy, which is a reliable but
expensive diagnostic tool. While endoscopy should be used
early in patients older than age 50 years with new onset
dyspepsia, or any individual with alarm symptoms (such as
unexplained weight loss, unexplained vomiting, upper gas-
trointestinal bleeding, anemia, abdominal mass or dyspha-
gia), universal screening is impractical and expensive.
Furthermore, virtually all the lesions found in a recent
study of 1040 dyspeptic Canadians having a prompt endo-
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scopy were amenable to treatment with acid suppression
therapy, H pylori eradication therapy or elimination of
NSAIDs (1).

Of the empirical therapies studied in uninvestigated dys-
pepsia, proton pump inhibitors (PPIs) are the most likely to
provide symptom relief. In clinical trials, significant symp-
tom improvement is observed in almost one-half of patients
with ulcer-like symptoms and two-thirds of those with
reflux-like symptoms (33). Although PPIs are not superior
to placebo in the relief of dysmotility-like symptoms, a
response to empirically administered PPI therapy is consid-
ered diagnostic for GERD (34). Response rates are high in
both those with and those without esophageal lesions at
endoscopy. In an empirical antisecretory treatment strategy,
PPIs are preferred over H2-receptor antagonists, because it
is expected that the superior acid control will increase sen-
sitivity for both the detection and the treatment of an acid-
related disorder.

One risk of initiating empirical acid suppression rather
than a test and treat strategy for dyspepsia is the potential
delay in establishing a diagnosis of peptic ulcer disease.
Although the population at risk of ulcer disease is dimin-
ishing, this important concern should be weighed against
the patient’s clinical presentation and the risk of complica-
tions. In otherwise healthy individuals under the age of 50
years, refractory or frequently recurring symptoms after dis-
continuation of acid suppression therapy and a positive
family history of peptic ulcer disease should increase the
index of suspicion for a duodenal or gastric ulcer, or for
GERD, warranting either an empirical test and treat strat-
egy or endoscopy. In most individuals, however, the rela-
tively low risk of peptic ulcer disease, and the even lower
risk of complications from a delayed diagnosis, suggest that
a more appropriate first step is to determine whether the
dyspeptic symptoms are acid related.

Many patients who are anxious about the possibility of a
serious disease, particularly malignancy, often derive reas-
surance from negative findings at endoscopy. Endoscopy is
associated with significant improvements in patient satis-
faction (35,36). Although endoscopy is not an appropriate
screening tool for dyspepsia, it is a valuable procedure in
patients with persistent complaints who are unresponsive to
empirical therapies.

Some physicians have the clinical impression that there
may be a psychogenic component to functional dyspepsia.
However, controlled trials of antidepressants and other psy-
chotropic agents have not consistently demonstrated signif-
icant benefit (37). The potential for benefit from
psychotherapy in selected patients, particularly any inter-
vention aimed at reducing stress, cannot be completely dis-
counted. The evidence for the importance of gut-brain-gut
interactions in functional gastrointestinal diseases should
be misinterpreted as a foundation for suspecting hypochon-
driasis. Anxiolytics should not be considered as primary
therapy of dyspepsia, whether uninvestigated or functional,
unless there is underlying anxiety for which there is a clear
indication to try anxiolytics. 

Flexibility is an essential component of treatment algo-
rithms developed for the management of patients with
uninvestigated dyspepsia. Clinical impressions are unavoid-
able, but unaided clinical diagnosis is generally unreliable.
In an endoscopically controlled study that compared gen-
eral practitioners with experienced gastroenterologists, the
sensitivity for either group in diagnosing peptic ulcer was
only 60% (8). Importantly, nearly one-half of the patients
with ulcer or esophagitis were misclassified. There was
agreement between the general practitioners and the gas-
troenterologists in only 45% of cases, and the likelihood of
a correct diagnosis correlated poorly with the physicians’
degree of conviction of the diagnosis.

In the practical management of dyspepsia, both clini-
cians and patients must be prepared for some degree of
uncertainty. It is the level of acceptable uncertainty that
will prompt intervention. Based on current risk factors in
Canadians with dyspepsia, empirical antisecretory treat-
ment with a PPI is an appropriate first step in younger
patients with symptoms consistent with an acid-related dis-
order, such as heartburn, acid regurgitation or epigastric
pain relieved by food or antacid, particularly when there are
no alarm features. Prokinetic agents also might be consid-
ered for use in a trial of empirical therapy, but the therapeu-
tic options are limited with the withdrawal of cisapride
from the Canadian market. Although current data suggest
that only a small proportion of patients obtain symptom
relief with H pylori eradication, a major benefit of this
approach is that one in seven patients is cured of their dys-
pepsia (27). If a noninvasive H pylori test is negative, one
can be reasonably certain that an H pylori infection is not
present and the patient can be reassured that serious
pathology is unlikely. If dyspepsia persists, an endoscopy
can be performed to provide reassurance. Indeed, the ability
to rule out serious organic disease may be the most impor-
tant contribution of endoscopy in the management of the
patient with dyspepsia. 

There are few similarities between adults and children in
the approach to the diagnosis and treatment of dyspepsia.
Upper gastrointestinal symptoms are common in children
(up to 10% of the school age population), but these symp-
toms are less commonly associated with gastrointestinal
pathology such as peptic ulcers or esophagitis (38).
Whereas treating for H pylori infection in adults with dys-
pepsia will benefit the small proportion who have peptic
ulcer disease that would respond to a test and treat strategy,
there is little current justification for screening children
with dyspepsia for H pylori infection (39).  

CONTROVERSIAL MANAGEMENT ISSUES
AND FUTURE DIRECTIONS 

The discovery that H pylori infection is a major cause of
peptic ulcers has been the impetus to question many
assumptions about upper gastrointestinal physiology and
pathophysiology. Over the course of the past two decades,
the pendulum of scientific opinion has swung back and
forth in regard to the nature and role of H pylori infection,
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and its threat to the human host. Although H pylori is a
documented pathogen, the majority of those infected toler-
ate life-long infection with no discernible symptoms. While
uniform eradication is a widely cited goal of the efforts to
develop a vaccine, most management guidelines now cau-
tion against the indiscriminate screening for and eradica-
tion of H pylori infection.

A further debate, generated by the results of an uncon-
trolled trial, was the purported risk of gastric atrophy and
intestinal metaplasia from the use of long term PPI therapy
in patients with H pylori infection (40). However, a
prospective observational trial comparing long term PPI
with fundoplication surgery as a control group, did not show
that long term PPI therapy in H pylori-infected patients
resulted in progression of gastric atrophy (41). A placebo
controlled trial of H pylori eradication in patients on long
term PPI of sufficient duration, however, is still lacking.
Thus, at present, good evidence is not available to advocate
a strategy of tests for and eradicating H pylori in patients on
chronic PPI. Furthermore, data to show that this approach
is harmful are also lacking. 

Less well understood is whether H pylori increases the
risk of NSAID-induced gastropathy. It is logical to predict
that two independent factors for damage to the gastric
mucosa would have additive effects on tissue integrity, but
studies to date have been contradictory (42). Although it
may be prudent to test and treat for H pylori in patients who
have developed peptic ulcers while undergoing NSAID
therapy, the benefits with regard to a diminished risk of
ulcer complications caused by NSAIDs have not been doc-
umented. Alternative approaches in patients who are unable
to discontinue NSAIDs include adding a PPI, changing to a
more selective cyclooxygenase-2 inhibitor or adding a
mucosal protective agent such as misoprostol.

New agents already entering investigation for the con-
trol of dyspepsia include kappa opioid agonists, substance P
antagonists, and 5-hydroxytryptamine3 antagonists. Some
of these have already reached clinical testing in other func-

tional gastrointestinal disorders, such as the irritable bowel
syndrome. What role these drugs will have in the therapy of
dyspepsia is not yet known. However, evidence of efficacy
in randomized, controlled trials will dramatically alter our
understanding of the causes of dyspepsia, and advance ther-
apies specific to the underlying etiology.

CONCLUSIONS
The diversity of symptoms in patients with dyspepsia
appears to be matched by the complexity of underlying
pathological factors. H pylori eradication is of symptomatic
benefit in a small proportion of patients with uninvesti-
gated dyspepsia, and acid suppression with a PPI is effective
in many patients, particularly those with heartburn or
ulcer-predominant dyspepsia. The optimal approach for
some nonresponders is reassurance regarding the absence of
a serious underlying disorder, including performing an
endoscopy to provide that reassurance. Although eradica-
tion of H pylori infection in uninvestigated dyspepsia
improves symptoms, the symptomatic benefit of H pylori
eradication in patients with functional dyspepsia is small.
The effects of this bacterium on gastrointestinal function
promise new clues about the interrelationship between the
immune responses and the gut-brain-gut axis in functional
gastrointestinal disorders. Details about this interrelation-
ship likely will prove to be relevant to symptom expression
for pathogenic triggers in addition to H pylori infection.
Hence, a ‘symptom and treat’ acid-suppression trial with
PPIs, and a ‘test and treat’ strategy for H pylori infection are
two acceptable empirical approaches for patients with unin-
vestigated dyspepsia.

ACKNOWLEDGEMENTS: The authors and participants thank
Mr Ted Bosworth for his assistance in drafting this manuscript.
Equal at-arms’-length financial support was received with appreci-
ation from Abbott Laboratories Limited, AstraZeneca Canada
Inc, Axcan Pharma Inc, Glaxo Wellcome and Solvay Pharma/
BYK Inc.

Hunt et al

Can J Gastroenterol Vol 16 No 9 September 2002640

Dr David Armstrong
Hamilton, Ontario

Dr Allen Ausford
Edmonton, Alberta

Dr Bill Bartle
Toronto, Ontario

Dr Premysl Bercik
Hamilton, Ontario

Dr Linda Best
Hamilton, Ontario

Mr Ted Bosworth
New York, New York

Dr Raymond Bourdages
Levis, Quebec

Dr Marc Bradette
Quebec, Quebec

Dr Malcolm Champion 
Ottawa, Ontario

Dr Hugh Chaun
Vancouver, British Columbia

Dr Naoki Chiba
Guelph, Ontario

Dr Alan Cockeram
St John’s, Newfoundland

Dr Brian Craig
St John, New Brunswick

Dr Carlo Fallone
Montreal, Quebec

Dr Nigel Flook
Edmonton, Alberta

Dr Richard Hunt
Hamilton, Ontario

Dr Liisa Jaakkimainen
Toronto, Ontario

Dr Kevan Jacobson
Vancouver, British Columbia

Dr Nicola Jones
Toronto, Ontario

Dr Alan Kaplan
Toronto, Ontario

Dr Frank Lin
Toronto, Ontario

Dr Keith MacCannell
Calgary, Alberta

Dr Bernard Marlow
Toronto, Ontario

Dr Serge Mayrand
Montreal, Quebec

Dr Jon Meddings
Calgary, Alberta

Dr Garth Noad
Hamilton, Ontario

Dr Tony Otley
Halifax, Nova Scotia

Dr Pierre Pare
Sainte-Foy, Quebec

Dr Phil Sherman
Toronto, Ontario

Dr Lesley Smith
Edmonton, Alberta

Dr Connie Switzer
Edmonton, Alberta

Dr Diane Taylor
Edmonton, Alberta

Dr Alan Thomson
Edmonton, Alberta
Dr Scott Whittaker

Vancouver, British Columbia
Dr Gary Wild

Montreal, Quebec
Dr Robert Woodland

St John’s, Newfoundland
Ms Gloria Zaror-Behrens

Ottawa, Ontario
Mr Remi Corbeil (Abbott)
Mr Joe Manning (Abbott)
Ms Wendy Smith (Astra)

Mr Rob Chouinard (Astra)
Ms Krista Nevin (Astra)

Ms Yves Levasseur (Axcan)
Mr Neil Mellor (Solvay)

APPENDIX 1
Participants in the Canadian Helicobacter Study Group meeting, Ottawa, Ontario, June 22 to 24, 2001

hunt.qxd  04/09/02  3:31 PM  Page 640



H pylori infection and dyspepsia

Can J Gastroenterol Vol 16 No 9 September 2002 641

REFERENCES
1. Thomson A, Armstrong D, Barkun A, et al. Is prompt endoscopy

necessary in uninvestigated dyspeptics? Prevalence of upper
gastrointestinal abnormalities: the CADET-PE Study.
Gastroenterology 2001;120:A50. (Abst)

2. Locke GR III. The epidemiology of functional gastrointestinal
disorders in North America. Gastroenterol Clin North Am
1996;25:1-19.

3. Talley N, Zinsmeister A, Scheck C. Dyspepsia and dyspepsia
subgroups: a population-based study. Gastroenterology
1992;102:1259-68.

4. Jones RH, Lipleard S. Prevalence of symptoms of dyspepsia in the
community. Br Med J 1989;298:30-2.

5. Tougas G, Chen Y, Hwang P, Liu MM, Eggelston A. Prevalence and
impact of upper gastrointestinal symptoms in the Canadian
population: findings from the DIGEST study. Am J Gastroenterol
1999;94:2845-54. 

6. Lydeard S, Jones R. Factors affecting the decision to consult with
dyspepsia: comparison of consulters and non-consulters. J R Coll Gen
Pract 1989;39:495-8.

7. Talley N. Non-ulcer dyspepsia: current approaches to diagnosis. 
Am Fam Physician 1993;47:6-10.

8. Danish Dyspepsia Study Group. Value of the unaided clinical
diagnosis in dyspeptic patients in primary care. Am J Gastroenterol
2001;96:1417-21.

9. Talley NJ, Colin-Jones D, Koch KL, et al. Functional dyspepsia. 
A classification with guidelines for diagnosis and management.
Gastroenterol Int 1991;4:145-60.

10. Talley NJ, Stanghellini, Heading RC, et al. Functional
gastroduodenal disorders. Gut 1999;45:1137-42.

11. Van Zanten SJ, Flook N, Chiba N, et al. An evidence-based approach
to the management of uninvestigated dyspepsia in the era of
Helicobacter pylori. CMAJ 2000;162(Suppl 12):S3-23.

12. Collins SM. Stress and the gastrointestinal tract IV. Modulation of
intestinal inflammation by stress: basic mechanisms and clinical
relevance. Am J Physiol Gastrointest Liver Physiol 2001;280:G315-8.

13. Bercik P, Collins SM. Current concepts of dyspepsia: the role of the
nervous system. In: Hunt RH, Tytgat GNJ, eds. H. pylori: Basic
Mechanisms to Clinical Cure. Lancaster: Kluwer, 2000:411.

14. Moran TH, Ameglio PJ, Schwartz GJ, McHugh PR. Blockade of 
type A, not type B, CCK receptors attenuates satiety actions of
exogenous and endogenous CCK. Am J Physiol 1992;262:R46-50.

15. Gwee KA, Graham JC, McKendrick MW, et al. Psychometric 
scores and persistence of irritable bowel after infectious diarrhoea.
Lancet. 1996;347:150-3.

16. Collins SM, McHugh K, Jacobson K, et al. Previous inflammation
alters the response of the rat colon to stress. Gastroenterology
1996;111:1509-15.

17. Schmulson MJ, Mayer EA. Gastrointestinal sensory abnormalities in
functional dyspepsia. Baillieres Clin Gastroenterol 1998;12:545-56.

18. Pelicic V, Reyrat JM, Sartori L, et al. Helicobacter pylori VacA
cytotoxin associated with the bacteria increases epithelial
permeability independently of its vacuolating activity. Microbiology
1999;145:2043-50.

19. Tobey NA, Carson JL, Alkiek RA, Orlando RC. Dilated intracellular
spaces: a morphological feature of acid reflux-damaged human
esophageal epithelium. Gastroenterology 1996;111:1200-5.

20. Dickhaus B, Firooz N, Stains J, et al. Psychological stress increases
visceral sensitivity in patients with IBS but not controls.
Gastroenterology 2001;120:A67. (Abst)

21. Gregory LJ, Yaguez L, Altmann C, et al. Identifying the neural
network for selective attention to visceral sensation using functional
magnetic resonance imaging. Gastroenterology 2001;120:A23. (Abst)

22. Singh G, Ramey DR, Morfeld D, Shi H, Hatoum HT, 
Fries JF. Gastrointestinal tract complications of nonsteroidal 
anti-inflammatory drug treatment in rheumatoid arthritis. 
A prospective observational cohort study. Arch Intern Med
1996;156:1530-6.

23. Silverstein FE, Faich G, Goldstein JL, et al. Gastrointestinal toxicity

with celecoxib vs nonsteroidal anti-inflammatory drugs for
osteoarthritis and rheumatoid arthritis: the CLASS study: 
A randomized controlled trial. Celecoxib Long-term Arthritis Safety
Study. JAMA 2000;284:1247-55.

24. Hamilton JW, Boisen Rj, Yuamamoto DT, Wagner JL, 
Reicheldefer M. Sleeping on a wedge diminishes exposure of the
esophagus to refluxed acid. Dig Dis Sci 1998;33:518-22.

25. Johnson LF, DeMeester TR. Evaluation of elevation of the head of
the bed, bethanechol and antacid foam tablets on gastroesophageal
reflux. Dig Dis Sci 1981;26:673-80.

26. Talley N, Silverstein M, Agreus L, et al. AGA technical review:
evaluation of dyspepsia. Gastroenterology 1998;114:582.

27. Chiba N, Veldhuyzen van Zanten SJO, Sinclair P, Ferguson RA,
Escoledo S, Grace E. Treating Helicobacter pylori infection in primary
care patients with uninvestigated dyspepsia: the Canadian adult
dyspepsia empiric treatment-positive Helicobacter pylori (CADET-Hp)
randomised controlled trial. Br Med J 2002;324:1012-6.

28. Lahaie RG, Lahaie M-A, Boivin M, et al. Changing prevalence of 
H. pylori infection in endoscopically demonstrated duodenal ulcer.
Gastroenterology 2000;118:A766. (Abst)

29. Laine L, Schoenfeld P, Fennerty MB. Therapy for Helicobacter pylori
in patients with nonulcer dyspepsia. A meta-analysis of randomized,
controlled trials. Ann Intern Med 2001;134:361-9.

30. Moayyedi P, Soo S, Deeks J, et al. Systematic review and economic
evaluation of Helicobacter pylori eradication treatment for non-ulcer
dyspepsia. Dyspepsia Review Group. BMJ 2000;321:659-64. 

31. Blaser MJ. Hypothesis: the changing relationships of Helicobacter
pylori and humans: implications for health and disease. J Infect Dis
1999;179:1523-30.

32. Uemura N, Okamoto S, Yamamoto S, et al. Helicobacter pylori
infection and the development of gastric cancer. N Engl J Med
2001;345:748-89.

33. Hunt RH, Fallone CA, Thomson ABR. Canadian Helicobacter pylori
consensus conference update: infections in adults. 
Can J Gastroenterol 1999;13:213-7.

34. Meinechi-Schmidt V. Predominant symptoms (Rome II) are no better
than symptom clusters (Rome I) for the prediction of PPI response in
patients with acid related symptoms from general practice.
Gastroenterology 2001;120(Suppl):A51. (Abst)

35. Schenk BE, Kuipers EJ, Klinkenberg-Knol EC, et al. 
Omeprazole as a diagnostic tool in gastro-esophageal reflux disease.
Am J Gastroenterol 1997;92:1997-2000.

36. Lassen AT, Pedersen FM, Bytzer P, Schaffalitzky de Muckadell OB.
Helicobacter pylori test-and-eradicate versus prompt endoscopy for
management of dyspeptic patients: a randomized trial. Lancet
2000;356:455-20.

37. Bytzer P, Hanser JM, Schaffalitzky de Muckadell OB. Empirical H2-
blocker therapy or prompt endoscopy in management of dyspepsia.
Lancet 1994;343:811-6. 

38. Gold BD, Collectti RB, Abbott M, et al. Medical Position Statement:
The North American Society for Pediatric Gastroenterology and
Nutrition. Helicobacter pylori Infection in Children:
Recommendations for Diagnosis and Treatment. J Pediatr
Gastroenterol Nutr 2000;31:490-7.

39. Sherman P, Hassall E, Hunt RH, et al. Canadian Helicobacter Study
Group Consensus Conference on the Approach to Helicobacter pylori
Infection in Children and Adolescents. Can J Gastroenterol
1999;13:533-59.

40. Kuipers EJ, Lundell L, Klinkenberg-Knol EC, et al. Atrophic gastritis
and Helicobacter pylori infection in patients with reflux esophagitis
treated with omeprazole or fundoplication. N Engl J Med
1996;334:1018-22.

41. Lundell L, Miettinen P, Myrvold HE, et al. Lack of effect of acid
suppression therapy on gastric atrophy. Nordic GERD Study Group.
Gastroenterology. 1999;117:319-26.

42. Lazzaroni M, Bianchi Porro G. Nonsteroidal anti-inflammatory drug
gastropathy and Helicobacter pylori: the search for an improbable
consensus. Am J Med 2001;110:50S-4S.

hunt.qxd  04/09/02  3:31 PM  Page 641



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


