Chapter 7
Symptom Generation

Juntaro Matsuzaki and Hidekazu Suzuki

Abstract Patients whose dyspepsia symptoms had disappeared after 12 months
from Helicobacter pylori (H. pylori) eradication therapy were decided to be called
H. pylori-associated dyspepsia (HpD), and were clearly distinguished from func-
tional dyspepsia. H. pylori eradication is more effective than placebo with a number
needed to treat (NNT) of 14 for H. pylori-positive dyspepsia. H. pylori is likely to
be associated with the presence of postprandial distress symptoms rather than
epigastric pain symptoms, although the evidence whether therapeutic responses to
H. pylori eradication differ between subgroups of dyspepsia is still limited. The
altered ghrelin secretion from the stomach, the presence or severity of microscopic
duodenitis, and altered expression of muscle-specific microRNAs in the gastric
smooth muscle layer would be possible mechanisms of HpD.
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7.1 Helicobacter pylori-Associated Dyspepsia

Most individuals infected with Helicobacter pylori (H. pylori) have few or no
symptoms. However some may experience chronic dyspepsia symptoms even
though they do not have peptic ulcer or gastric cancer. Dyspepsia is a term which
includes a group of symptoms, such as epigastric pain, epigastric burning, uncom-
fortable postprandial fullness, and early satiation, which are thought to originate in
the gastroduodenal region. By the Rome III definition, functional dyspepsia (FD) is
diagnosed when no structural or biochemical explanation for a patient’s symptoms
is identified after appropriate investigations, regardless of the existence of H. pylori
infection [1]. FD is one of the most common gastrointestinal diseases, which greatly
impacts the quality of life. Since recent studies including systematic reviews and
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Fig.7.1 Helicobacter pylori-associated dyspepsia (HpD) is defined as chronic dyspepsia which is
improved for more than 12 months after H. pylori eradication. HpD should be separated from
functional dyspepsia (FD)
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meta-analysis showed the significant association between H. pylori infection and
dyspepsia symptoms [2, 3], chronic dyspepsia symptoms which are thought to be
caused by H. pylori infection are decided to be separated from FD and defined as
H. pylori-associated dyspepsia (HpD) in the Kyoto Global Consensus Conference
held on Jan. 30-Feb. 1, 2014 [4]. In this meeting, patients who remain symptom-
free 12 months after eradication are considered to be cases of HpD, while patients
who continue to experience dyspepsia even after H. pylori eradication will be
considered as FD [5] (Fig. 7.1). In this section, we reviewed the epidemiology
and the pathophysiology of HpD.

7.2 Epidemiology

An old meta-analysis showed that the prevalence of dyspepsia symptoms was
greater in patients with H. pylori infection than in those without H. pylori infection,
with an OR [odds ratio] of 2.3 (95 % CI [confidence interval] 1.9-2.7) [6]. More
recent meta-analysis of 103 reports containing 312415 individuals showed that the
prevalence of uninvestigated dyspepsia was higher in H. pylori-positive individuals
(OR 1.18; 95 % CI 1.04-1.33) [7].

According to the Rome III criteria, FD patients were categorized into epigastric
pain syndrome (EPS) and postprandial distress syndrome (PDS). Fang
et al. reported the prevalence of H. pylori infection in FD patients diagnosed by
the Rome III criteria in Taiwan [8]. In this study, 491 fulfilled the diagnostic criteria
of FD among 2378 individuals. 298 (60.7 %) and 353 (71.9 %) individuals were
diagnosed with EPS and PDS respectively, whereas 169 (34.4 %) had the overlap
syndrome. H. pylori infection was positively associated with FD (OR 1.60; 99.5 %
CI 1.03-2.48). H. pylori were associated with PDS alone (OR 1.86; 99.5 % CI
1.01-3.45), but not with EPS alone (OR 1.43; 99.5 % CI 0.72-2.84) or overlap
syndrome (OR 1.12; 99.5 % CI 0.55-2.28). The density of H. pylori, severity of
intestinal metaplasia, and infiltration of neutrophils and monocytes were not sig-
nificantly different among the three subgroups. However, there was a trend of more
moderate and marked gastric atrophy at the antrum in the subgroup of PDS alone.
Among H. pylori-infected patients, a trend (p =0.044) of more CagA-positive
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strains was observed in PDS alone (98.4 %), as compared with EPS alone (89.1 %)
and the overlap syndrome (85.7 %). Piriyapong et al. also investigated the preva-
lence and impact of H. pylori infection on 300 patients with FD in Thailand and
showed that H. pylori infection was significantly higher in PDS than EPS patients
(27.1 % vs 16.7 %; OR 1.86; 95 % CI, 1.01-3.53) [9].

There is evidence of a small but statistically significant benefit in eradicating
H. pylori in H. pylori-positive dyspepsia. In a Cochrane review of 21 placebo-
controlled trials, the NNT (number needed to treat) for improvement in symptoms
after eradicating H. pylori was 14, with no heterogeneity between studies and no
evidence of funnel plot asymmetry [10]. Therefore, the eradication therapy is
recommended as first-line therapy for H. pylori-positive dyspepsia. Zhao
et al. reviewed 14 randomized controlled trials which contained information on
the long-term (12 months or more) effects of H. pylori eradication on dyspeptic
symptoms, and a subgroup analysis on geographical regions was conducted
[11]. The improvements of dyspepsia symptoms in patients of eradication group
were similarly better than in patients of control group in the European (OR 1.49;
95 % CI, 1.10-2.02), Asian (OR 1.54; 95 % CI, 1.07-2.21), and American
populations (OR 1.43; 95 % CI, 1.12-1.83). Kim et al. reported that among the
successfully eradicated dyspepsia patients (n=67), male (p =0.013) and higher
initial BMI (p =0.016) were associated with the improvement of dyspepsia at
1 year in Korean population [12]. Lan et al. reported that H. pylori eradication
tended to be effective only in the EPS subgroup in China [13], although the other
reports did not show the beneficial differences between subgroups of dyspepsia
[14, 15].

7.3 Pathophysiology

Several hypotheses for the cause of HpD are considered [16], but pathophysiolog-
ical conditions which were reported to be associated with dyspepsia symptoms have
been limited (Fig. 7.2).

Ghrelin, which is produced and secreted by the A-like cells of the oxyntic glands
of the stomach, has a well-established role in increasing appetite and food intake
and in stimulating gastric emptying and acid secretion [17]. H. pylori-infected
patients were shown to have lower gastric ghrelin mRNA expression than
uninfected subjects [18]. Furthermore, the suppression of ghrelin expression is
correlated with severity of glandular atrophy and chronic inflammation in the
gastric corpus. Plasma ghrelin levels also decrease in H. pylori-infected patients
[19, 20]. H. pylori infection may induce gastric motor dysfunction and reduce
appetite with suppressed ghrelin secretion. Moreover, Lee et al. reported that
preprandial ghrelin levels are significantly lower in PDS patients [21]. Shindo
et al. also revealed that the maximum gastric emptying time for PDS is significantly
higher with significant lower acyl-ghrelin levels in these patients [22]. Moreover,
recent study showed that repeated ghrelin administrations have stimulatory effects
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Fig. 7.2 Pathophysiological
conditions associated with
dyspepsia symptoms
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on food intake in FD patients [23]. Taken together, H. pylori infection may reduce
appetite with suppressed ghrelin secretion.

Inflammatory cell infiltration in the duodenal mucosa would be another possible
cause of HpD. Mirbagheri et al. reported that H. pylori infection was significantly
associated with presence and severity of microscopic duodenitis [24]. Although
severity of dyspepsia symptoms was not higher in H. pylori-infected patients than
H. pylori-noninfected patients, microscopic duodenitis significantly worsened the
dyspepsia symptoms in the presence of H. pylori infection. Moreover, they also
compared the symptom response to H. pylori eradication in dyspepsia patients in
presence or absence of microscopic duodenitis [25]. Among 37 dyspepsia patients
with H. pylori, microscopic duodenitis was observed in 16 (43.2 %). The improve-
ment in severity of dyspepsia symptoms in the presence of microscopic duodenitis
was significantly greater than when it was absent.

We previously reported the importance of muscle-specific microRNAs
(miRNAs), such as miR-1 and miR-133, in gastric motility disorders associated
with H. pylori infection in mice [26]. These miRNAs were downregulated in the
stomach, while the expression levels of histone deacetylase 4 (HDAC4) and serum
response factor (SRF), which are target genes of miR-I and miR-133, were
increased. Aberrant expression of HDAC4 and SRF induced gastric muscular
hyperproliferation, thereby the gastric emptying was impaired.
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7.4 Future Prospects

As described above, the evidence of the association between H. pylori infection and
dyspepsia has been increasing. However, it is still unknown why most of individ-
uals with H. pylori infection have no symptoms, while some of them have chronic
dyspepsia symptoms. This point would be explained by distinct host-microbe
interactions, but the evidence is insufficient for them. Tahara et al. reported the
p22PHOX C242T polymorphism in host was inversely related to the risk of
dyspepsia just in H. pylori-infected patients, but not in H. pylori-noninfected
patients [27], although the reason for this difference is unknown. We therefore
need to conduct further investigations about the complex interactions between
H. pylori and the host to reveal mechanisms of HpD.
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