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A causal relationship between Helicobacter pylori (H. pylori) infection and functional dyspepsia (FD) is
well established in a subset of infected patients. In the Kyoto and Maastricht/Florence consensus reports
H. pylori-associated dyspepsia is defined as an independent entity distinct from FD. H. pylori eradication
is therefore the most cost-effective approach for infected patients with dyspeptic symptoms and superior
to other medical therapies, such as Proton Pump Inhibitors. The therapeutic gain of H.pylori eradication
for symptom relief compared to other therapeutic options is significant with the number needed to
benefit of 12. Furthermore H.pylori cures chronic gastritis except in severe cases of atrophic gastritis and
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may prevent severe complications attributable to the infection.
Several pathophysiological mechanisms are suggested for the generation of symptoms and are related

Eradication
to the distinct topographic expression and degree of gastric inflammation as well as changes of gastric
acid secretion, gastrointestinal motility and visceral hypersensitivity.
© 2019 Published by Elsevier Ltd.
Introduction a substantial impact on patients’ quality of life, direct medical costs,

Helicobacter plyori (H.pylori) is the most prevalent bacterial
human pathogen that infects roughly 50% of the human population.
Clinical observations indicate a causal relation between H.pylori
infection and dyspeptic symptoms in a subset of patients without
macroscopically visible gastric and duodenal lesions. The aim of
this publication is to review current knowledge on the role of
H. pylori infection and its treatment in patients suffering from
functional dyspepsia.

Dyspepsia

Dyspepsia encompasses a spectrum of individual or combined
symptoms attributable to the gastroduodenal region that include
epigastric burning or pain, postprandial fullness, early satiation and
nausea. A meta-analysis revealed a pooled global prevalence of 21%
and identified female gender, smoking, non-steroidal drug use und
H. pylori infection as independent risk factors [1—3]. Though life
expectancy of patients with dyspepsia is not reduced [2,4], there is
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and indirect costs due to absence at the workplace and lower
productivity as well as reduced household activity [5—7].

Underlying organic disease is identified in 20—30% of patients
suffering from dyspepsia [8] and in lower percentages in primary
care settings. Endoscopy reveals peptic ulcer disease in less than
10% and gastroesophageal cancer in less than 1% of dyspeptic pa-
tients; hence more than 70% of affected patients are classified as
having functional dyspepsia [8,9].

Accordingly, current guidelines recommend empiric treatment
of uninvestigated dyspepsia in the absence of alarming features or
symptoms, or testing for H. pylori infection by non-invasive tests
and treat in case of a positive test result (so call “test and treat”
strategy [10—13]. Criteria for further investigation include age >45
or 60 years, depending on the guideline, with new-onset dyspepsia,
gastrointestinal bleeding, dysphagia/odynophagia, persistent
vomiting, unintentional weight loss, a family history of gastric/
esophageal cancer, a palpable abdominal/epigastric mass and/or
evidence of iron-deficiency anemia. The presence of at least one of
these signs and symptoms has been associated with a 5—10% risk of
serious disease, compared to only 1-2% in patients who have none
[1,14].
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“Functional dyspepsia” and Helicobacter pylori- associated
dyspepsia — different entities?

In the majority of patients with dyspeptic symptoms the diag-
nosis is functional dyspepsia. In 1988 the Rome consensus process
group introduced the term functional dyspepsia within the group
of functional gastrointestinal disorders. Applying current Rome IV
criteria, functional dyspepsia is characterized by one or more of the
following: bothersome postprandial fullness, early satiation or
inability to finish a normal-sized meal, epigastric pain and
epigastric burning that are unexplained after routine clinical eval-
uation including normal macroscopic findings at upper endoscopy.
Two subcategories of functional dyspepsia are defined, which may
overlap: postprandial distress syndrome (PDS) that is characterized
by meal-induced dyspeptic symptoms and epigastric pain syn-
drome (EPS) that does not occur exclusively postprandially [8].

Based on evidence functional dyspepsia needs to be distin-
guished from H. pylori -associated dyspepsia. The Kyoto consensus
group concluded that dyspepsia attributable to H. pylori involves
the underlying organic infectious gastritis and thus should be
categorized a specific entity apart from functional dyspepsia [15].
This separation can only be chosen if patients with
H. pylori—associated dyspepsia remain symptom-free after 6
months following successful eradication of the infection; if symp-
toms persist the diagnosis is functional dyspepsia, either post-
infectious or unrelated of the previous infection. Likewise, the
Rome IV consensus classified H. pylori infection as a subgroup of

secondary/organic dyspepsia (Fig. 1). However, the authors of Rome
IV stated that H pylori infection is considered a possible cause of FD
if successful eradication leads to sustained symptomatic resolution,
with the efficacy of eradication on symptom control still being
unclear when comparing the subgroups EPS and PDS [8]. In sum-
mary there remains controversy whether H. pylori-associated
dyspepsia can be defined a subgroup of functional dyspepsia
despite being caused by infection or represents an independent
entity.

Helicobacter pylori and dyspepsia - a causal link?

The obligatory pathogen H. pylori is the most prevalent bacte-
rium infecting humans. H. pylori infection is mostly acquired in
early childhood, with the highest incidence rates in the first 5 years
of life, and may persist lifelong [16]. The prevalence varies widely in
the world according to the socioeconomic status of populations. An
estimated 50% of the global population is infected, with declining
incidence and prevalence rates worldwide since the twentieth
century, particularly in populations with high hygiene standards
and Western life style [16]. H. pylori infection is a common and
curable cause of peptic gastric and duodenal ulcers, but is also
linked to the development of gastric cancer and MALT lymphoma
[13]. While persistent H. pylori colonisation virtually always leads to
chronic active gastritis, it is asymptomatic in over 80% of cases [17].

The question is whether in dyspepsia H. pylori infection in pa-
tients is causally related or just a by chance co-incidence of
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Fig. 1. Diagnostic algorithm of Helicobacter pylori-associated dyspepsia.
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functional dyspepsia in infected persons. A causal relationship has
been suggested since chronic H pylori gastritis leads to a variety of
alterations in acid secretion, motility, and neuroendocrine signaling
[18]. Antral predominant non-atrophic gastritis may increase acid
secretion by decreased secretion of somatostatin and increased
gastrin levels [13]. This effect on acid secretion could have a causal
link, as some studies in FD patients showed lower duodenal ph lead
to symptoms in these patients, which could possibly be mediated
directly via duodenal receptors or indirectly through feedback
changes in proximal gastric function [18].

In contrast persons with pan-gastritis have a higher risk
mucosal atrophy and decreased acid output favoring bacterial
overgrowth [13]. Gastrointestinal motility may be affected by H
pylori induced increased secretion of glucagon-like-peptide-1 and
decreased somatostatin release [19,20]. In spite of changes in hor-
monal secretion small scale human studies could not confirm
disturbed gastric emptying and accommodation in relation to the
infectious status [21—23], while others showed an association be-
tween H. pylori infection and diminished postprandial antral
motility without effect on perception of gastric distension In
contrast the chronic and active inflammation with release of pro-
inflammatory cytokines may trigger visceral, including gastric hy-
persensitivity as causal factor of functional disorders including FD
[35] and IBS [24,25]. Talley et al. reported an almost 12 times higher
risk for suffering from FD in patients with high duodenal bulb
eosinophil counts (n=51) compared to persons without this
finding (n = 48) [26]. There was no evidence of gastric eosinophilia,
however duodenal eosinophilia was associated with early satiety
after adjusting for age, sex and H. pylori status [26].

The positive association between dyspepsia and H. pylori
infection is supported by some, although not by all studies with
observational data (cross-sectional, case—control and cohort
studies). Meta-analyis of randomized controlled intervention trials
support a causal role in a subgroup of infected patients [27]. It is
estimated that in about 5% of patients with functional dyspepsia
the symptoms may be attributable to H. pylori infection [28,29]. A
causal relationship is supported by the fact that acute iatrogenic or
self-administered infection can induce acute dyspeptic symptoms
[15,30,31], although bothering dyspeptic symptoms remain tran-
sient in the majority of those persons [31,32].

A meta-analysis of randomized controlled treatment trials with
a 1 year follow up showed that H. pylori eradication therapy is
associated with a long term resolution of dyspeptic symptoms (OR
1.38; 95% confidence interval 1.18—1.62). This effect has been
consistently demonstrated in Asian, European, and American
populations [33]. A Cochrane meta-analysis of 17 randomized trials
involving 3566 patients reported a small but statistically significant
long-term benefit of a 1 week eradication therapy on symptom
relief, when compared to placebo [34]. The number needed to treat
was 14 [35], whereas more recent clinical trials showed a NNT of 8
[34]. In Western populations, H pylori eradication therapy has
resulted in a 10% therapeutic gain over placebo [35]; this rate in-
creases to 15%—20% in studies with the same strategy conducted in
Asia [36,37]. Symptom improvement rates of dyspepsia at 3 months
following H. pylori eradication were predictive of improvement
rates at 1 year [33]. Male gender and a higher body mass index were
related to a better response of dyspeptic symptoms [38].

Sequential therapy was not advantageous over standard triple
therapy with regard to both alleviating symptoms and eradication
rates [39]. It is unresolved whether the addition of bismuth sub-
salicylate is beneficial for attenuating dyspeptic symptoms. The
most effective H. pylori eradication regimen for “functional”
dyspepsia to provide relief of symptoms is a metronidazole-based
treatment regimen for at least 10 day, which provides an indica-
tion for a possible an association of H. pylori-associated functional

dyspepsia and bacterial overgrowth or dysbiosis [40].

The symptomatic gain takes at least 6 months to become sig-
nificant compared to no eradication, and this has been attributed to
the time it takes for gastritis to resolve [15]. Given that no ran-
domized clinical trial has allocated both H. pylori positive and
negative patients to eradication treatment or placebo, the question
whether antibiotic therapy can improve dyspepsia symptoms relief
due to modification of gastrointestinal microbiota remains unan-
swered at this time [41].

A trial assessing the effect of eradication therapy according to
individual symptoms reported in the questionnaire of patients
showed a significant effect on epigastric pain and burning but not
on early satiety or postprandial fullness. This suggests that patients
with EPS may benefit more from eradication therapy than others
[37,42]. In contrast, Fang et al. found H. pylori associated with only
pure PDS (OR 1.86; 99.5% CI 1.01 to 3.45), but not with pure EPS (OR
1.43; 99.5% CI1 0.72 to 2.84) or overlap syndrome (OR 1.12; 99.5% CI
0.55 to 2.28); the authors suggest this may be due to the higher
prevalence of CagA positive strains in PDS and mediated through
the severity of gastropathy in the antrum [43].

Economic analyses suggest that H pylori eradication may be the
most cost-effective approach in dyspepsia patients if prevalence of
H pylori infection in the population is > 5% [44]. The “test and treat”
strategy in dyspepsia patients was reported to be more cost-
effective than prompt endoscopy [45] and H pylori eradication
was shown to be a more cost-effective approach for infected pa-
tients with dyspepsia compared with alternative medical therapies
that often need to be taken long term [8]. Unwanted effects of
eradication therapy include potential promotion of development of
multiple-drug resistance due to widespread use of antibiotics and
substantial alteration of the gut microbiota with unknown long-
term consequences [27].

In countries with easy access to and low costs for upper
endoscopy primary endoscopy is often considered as superior to
empirical medical treatment in dyspepsia, because exclusion of
organic disease by endoscopy is reassuring and therefore leads to
greater patient satisfaction [7]. In addition a considerable propor-
tion of patients who start on empirical treatment but do not
improve will finally undergo endoscopy [46]. However, this is not a
sufficient rationale for prompt endoscopy as the doctors’ explana-
tion is the primary measure for reassurance of patients.

Conclusion

The Rome 1V criteria classify H. pylori associated dyspepsia as a
subgroup of FD. Since this subgroup may benefit of eradication
therapy test and treat strategies are recommended by current
guidelines in dyspeptic patients with absence of alarming features.
Due to high prevalence of FD and the fact that symptoms can be
disabling it is obvious that the major social and economic burden to
society implicates the important role of efficient diagnostic and
therapeutic approaches.

As most patients with chronic H. pylori infection remain
asymptomatic and studies on pathophysiological concepts
explaining dyspeptic symptoms in infected patients show some
controversial results. Gastric dysmotility, hypersensitivity and
other possible mechanisms underly confounding factors such as
diet, smoking and psychosocial stress epidemiological studies may
misleading in a condition like H. pylori infection with major dif-
ferences in prevalence in relation to geographic region and socio-
economic status. Further investigations should be conducted to
understand the pathophysiological role of H. pylori gastritis in the
absence of disease in causing symptoms.

Better comprehension of mechanisms may lead to defining
more precise subgroup criteria of H pylori associated dyspepsia and
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consequently improve diagnostic and treatment algorithms to the
patients benefit.

Practice points

Helicobacter pylori eradication is cost-effective in a subset of
patients with dyspeptic symptoms in the absence

H.pylori eradication therapy is superior to any other therapy for
dyspepsia in patients with H.pylori gastritis.

Several pathophysiological mechanisms are suggested to be
involved in the generation of symptoms in patients with H.py-
lori gastritis.

Research agenda

Better definition of patients with dyspeptic symptoms who will
get a symptomatic benefit from Helicobacter pylori eradication
Studies to clarify mechanisms related to symptom generation in
H.pylori gastritis
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