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Abstract and Introduction

Abstract

Purpose of Review: This review critically evaluates the current status of dyspepsia and, in particular, recent
advances in epidemiology, pathophysiology and management. The very definition of dyspepsia and of functional
dyspepsia, in particular, continues to generate controversy; the Rome lll redefinition of functional dyspepsia
remains to be proven to be of clinical value. Overlap with gastroesophageal reflux and irritable bowel syndrome
further complicate clinical definitions.

Recent Findings: Most studies of pathophysiology continue to focus on gastric sensory and motor functions,
though some intriguing early data raise the possibility of an infective or immunological contribution. There have
been few, if any, major breakthroughs in treatment; most recent studies address instead the niceties of
Helicobacter pylori eradication and acid suppressive strategies.

Summary: This continued lack of progress in the area can only lead one to question some very basic concepts
in this disorder, such as does functional dyspepsia, as we have come to know it, really exist as a distinct entity?

Introduction

Although the term 'dyspepsia’ is widely used in the medical literature, it has been variably interpreted by
clinicians and investigators alike. In the English language, it can be most readily translated as 'indigestion’, a
commonly used lay term, which encompasses a multitude of upper abdominal and lower retrosternal ills.
Therein lies the dilemma of dyspepsia; its very definition. This imprecision becomes even greater when one
focuses on that subgroup currently defined as functional dyspepsia in which an absence of objective
endoscopic, radiological or pathological findings leaves the clinician dangling by the slim thread that is a
symptom-based criterion. It should come as no surprise that functional dyspepsia has become a territory
ravaged by pathophysiological confusion and therapeutic famine.

What is Dyspepsia?

In an era when the incidence of gastric cancer and peptic ulcer disease are decreasing, functional
gastrointestinal disorders such as functional dyspepsia and irritable bowel syndrome (IBS) have achieved
increasing prominence in the medical literature. Indeed, a recent study“"] supports the high prevalence of
functional dyspepsia and IBS in the community and the stability of their prevalence over time.

Before we rush to accept that functional dyspepsia is a major pestilence that must be recognized and
eradicated, we must ask ourselves a fundamental question: what is dyspepsia? If we saw it, would we recognize
it? A critical assessment of the literature suggests, surprisingly, that robust clinical definitions for dyspepsia
remain elusive and that this term and its various qualifiers have been interpreted differently by both physician
and patient alike for years. Dyspepsia is a symptom or constellation of symptoms, not a disease, and is,
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therefore, prey to all of the influences that the expression and interpretation of symptoms are subject to.
Language, culture, age, race,[2] psychological factors,[s] past experiences, to mention but a few, will all influence
what a patient says and how you, as their clinician, interprets them and translates their words into 'medicalese’.
Other factors influence the prevalence of dyspepsia: alcohol intake,[4] cigarette smoking, intake of nonsteroidal
anti-inflammatory drugs and socioeconomic status.[%! Although body weight is associated with both
gastroesophageal reflux disease (GERD) and dyspepsia, modest changes in body weight (up or down) do not
appear to lead to additional symptoms.[G] Many of these same factors, as well as the severity and frequency of
symptoms, will determine the patient's response to these symptoms and whether or not he or she decides to
consult a physician.l”"]

Despite attempts by numerous committees and consensus groups to agree on a uniform definition, clinical trials
continue to use different diagnostic terminology, rendering the interpretation of data challenging. The Rome I
committee defined functional dyspepsia as the presence of abdominal pain or discomfort centered in the
epigastrium and present for at least 12 weeks over the last 12 months, which cannot be explained by upper
gastrointestinal investigation.[B] The more recent Rome IIl definition!®! requires symptoms to be present for the
last 3 months, with symptom onset at least 6 months before diagnosis. In a major shift in emphasis, it also
proposed that functional dyspepsia comprises at least two distinct subgroups: the postprandial distress
syndrome, which features postprandial fullness and early satiety; and the epigastric pain syndrome, which
features a more constant and less meal-related pain syndrome."™ Patients with prominent heartburn are
excluded from both Rome definitions. The Rome committee contends that as heartburn and dyspepsia arise
from separate organs, the esophagus and the stomach, respectively, these entities should be separated in
clinical definitions.[g] Such a clear separation is often impossible on clinical grounds given the overlap that exists
between these disorders; however, it is clearly evident that dyspeptic patients with predominant heartburn are
those most likely to respond to acid suppression, thereby supporting the value of identifying the predominant
symptom in a given patient.

What has led to such a dramatic shift in definition between the Rome Il and Rome llI criteria? Such variations,
within the same essential framework, are reflective of basic difficulties in the clinical categorization of 'dyspeptic'
symptoms. Symptoms are poor predictors of cause; Moayyedi et al.,[m for example, demonstrated that neither
the clinical impression of a primary care physician or specialist nor patient input into a computer model were of
real value in distinguishing between organic and functional dyspepsia. Clinical trials conducted in patient
populations with uninvestigated dyspepsia are likely, therefore, to be heterogeneous and may comprise some
with GERD and peptic ulcers and others with functional dyspepsia. Thus, clarity of definition is mandatory;
uninvestigated dyspepsia needs to be clearly differentiated from functional dyspepsia and dyspepsia of organic
causation. Although Rome 1l offers another opportunity for investigators to link symptom pattern with
pathophysiology and treatment response, initial reports suggest that the new classification can lead to the
identification of distinct subgroups in the community;“z] whether this will translate into prediction of
pathophysiology or treatment response, remains to be seen. Functional dyspepsia can be a significant problem;
in one tertiary care-based study,[13] the impact on quality of life was more severe than that related to chronic
liver disease, with comorbid anxiety and depression contributing considerably.

Overlap With Gastroesophageal Reflux Disease and Irritable Bowel Syndrome

We contend that attempts to separate GERD, IBS and dyspepsia are not only clinically challenging but also
unrealistic. Clinical experience, as well as numerous prospective studies, attests to the frequency with which
functional dyspepsia and GERD coexist. This topic has been reviewed by us elsewhere recently; suffice it to say
that the overlap between functional dyspepsia and GERD is greatest for those with nonerosive disease and
especially so for those with what is now termed functional heartburn (i.e. those in whom there is no evident
association between symptoms and acid exposure).m] It is thought that the clinical spectrum that extends from
functional dyspepsia to nonerosive reflux disease (NERD) may be present in up to 70% of GERD patients in the
community. These clinical entities have a considerable socioeconomic impact, with £250 million spent annually
by UK general practitioners in the treatment of upper gastrointestinal disease, including GERD."™ It is very
difficult to estimate the true prevalence of the functional dyspepsia-NERD overlap syndrome due to the lack of
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uniformity in the definitions used. EI-Serag and Talley“bvJ found that the prevalence of uninvestigated dyspepsia
ranged from 10 to 40% when they used a more inclusive definition of dyspepsia, which incorporated heartburn
and regurgitation; when the definition was restricted to upper abdominal pain alone, the prevalence fell to
5-12%. This study also demonstrated that dyspepsia is, indeed, a worldwide problem and that the majority of
patients with uninvestigated dyspepsia actually fall into the functional dyspepsia group.

It is apparent that, irrespective of the definitions used, both functional dyspepsia and NERD are interrelated and
commonly encountered conditions in the community that have an impact on quality of life equivalent to
complicated GERD, and, therefore, warrant appropriate treatment and investigation. A further reflection of
overlap with GERD is the observation that functional dyspepsia patients swallow more air and, not surprisingly,
are more likely to reflux air!'”1

Overlap with IBS is equally prevalent and may prove even more challenging to differentiate. Constipation delays
gastric emptying and is commonly accompanied by upper gut symptoms; similarly, bowel symptoms are
common in functional dyspepsia. Pain location is commonly used to differentiate between these disorders
though the topography of pain location in IBS would suggest that overlap is very likely. Longitudinal studies of
the behavior of functional gastrointestinal disorders also attest to overlap between functional dyspepsia and IBS;
over 12 years of follow-up, 40% of patients with functional dyspepsia or IBS had switched symptomatology.“"]
Perhaps the time has come to jettison attempts to separate these disorders and instead, given the overlap that
exists in symptoms and purported pathophysiologies, recognize IBS and functional dyspepsia as part of a
spectrum.

Functional Dyspepsia: Pathophysiology

For some time, dysmotility has been the prime focus of interest in functional dyspepsia and a variety of motor
abnormalities have been described, including delayed gastric emptying, impaired fundic accommodation, antral
distension, unsuppressed postprandial fundic contractility and duodenal dysmotility.[18] Although some
correlations between individual motor abnormalities and symptom patterns have been borne out,“gl individual
symptoms remain a poor predictor of motor events (and vice versa) and the delineation of a motor deficit has
not opened the therapeutic avenues once envisaged. This is most clearly illustrated by the disappointment of
prokinetic agents.[zo"] Several explanations may be advanced to explain this frustrating lack of progress: the
heterogeneity of the patient population, the interrelationships that exist between all manifestations of gastric
motor activity rendering it difficult to isolate one phenomenon and the lack of selectivity of available agents, not
to mind the potential influence of stress and other central and neurohumoral factors. In regard to the latter, it has
been shown that corticotropin-releasing hormone reduces basal fundic tonel " and that ghrelin levels are lower
in functional dyspepsia, independent of gastric emptying rate.?"] As an extension of the latter finding, Akamizu
et al.,[22] by administering ghrelin, were able to increase hunger and show a trend towards an increase in weight
gain among six patients with functional anorexia who fulfilled criteria for functional dyspepsia. Finally, it must
also be remembered that accelerated, as well as delayed, gastric emptying can cause dyspeptic symptoms.[23]

Visceral hypersensitivity plays a major role in all functional disorders and is thought to be present in 30-40% of
patients with functional dyspepsia based largely on the rather invasive barostat technique. The majority of
functional dyspepsia patients describe their symptoms as being most prominent after food ingestion; the less
invasive water load test has, therefore, been widely employed as a surrogate to assess the response of the
stomach to distension. Using this approach, van den Elzen et al.[24] were able to show that, whereas antral
distension limited water intake in functional dyspepsia, other symptoms such as bloating, pain and fullness were
more closely related to the volume of the proximal stomach. One therapeutic approach that has been utilized in
functional dyspepsia, as in other functional disorders, is the use of low-dose antidepressant therapy. The precise
mode of action of these compounds in this setting is unclear. Choung et al.®® could find no effect of low-dose
nortriptyline or mirtazapine on satiation or gastrointestinal symptoms in response to a nutrient load in healthy
volunteers.

Aberrant cerebral processing of visceral stimuli and visceral events has been well documented in functional
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disorders of the esophagus and intestine but, until recently, was scarcely explored in functional dyspepsia. Now,
Vandenberghe et al?®"I have shown that, although functional dyspepsia patients and control participants both
activate the lateral pain system in response to gastric distension, the medial pain system is not activated in
functional dyspepsia. Furthermore, activation of components of the lateral pain system occurs at lower
distending pressures among those functional dyspepsia patients who demonstrate evidence of visceral
hypersensitivity.

In recent years, other avenues of pathophysiology have been explored in IBS, including genetics and the
potential roles of infection and inflammation; some interest is now being shown in these areas in functional
dyspepsia. Although evidence to date does not suggest a significant genetic contribution to functional
dyspepsia, I some evidences have emerged to suggest an interaction between polymorphisms of genes
responsible for components of the immune response and Helicobacter pylori infection among some patients
with functional dyspepsia.[28] Others have shown differences in the phenotype of intraepithelial lymphocytes in
H. pylori-negative functional dyspepsia patients[29] and others still prominent eosinophils in the first and second
parts of the duodenum.B% The precise significance of these findings remain unclear; they do not appear to
represent, at least in the case of eosinophilia, part of a generalized eosinophilic disorder;[30"] whether they
reflect the mucosal response to some luminal factor remains to be defined. These findings not only raise new
possibilities in the pathogenesis of functional dyspepsia but also reinforce the importance of the duodenum in
this disorder.

Dyspepsia: Management Strategies

What of the management of dyspepsia? In the patient with uninvestigated dyspepsia, the clinician may choose
from a number of management approaches: test for H. pylori and treat accordingly (the so called 'test and treat'
approach), proceed forthwith to endoscopy, or treat empirically with a proton pump inhibitor. In the latest
updates of the Cochrane Collaboration Reviews on the pharmacological treatment for and the impact of H.
pylori on dyspepsia, Moayyedi et a/.[31 3] consider the relative merits of each of these approaches in
considerable detail and conclude, first, that proton pump inhibitors (PPIs) are effective in the treatment of
dyspepsia and, second, that although early endoscopy and H. pylori testing may benefit some patients, this
approach is not cost effective. In a head-to-head comparison of the two approaches, Ford et al.[33] found that
'test-and-treat’ was more cost effective than prompt endoscopy, though the latter was marginally more likely to
result in a cure. Clearly, several factors will influence the choice of approach in a given patient, including, age
and gender, as well as the background prevalences of H. pylori positivity, peptic ulceration and gastric cancer.
The impact of the prevalence of H. pylori was nicely demonstrated by Barton et al.B4 who found that empiric
PPI therapy was the most cost-effective approach among younger patients in whom infection was less likely,
although a 'test-and-treat' strategy was more effective among 60 year olds. Endoscopy was the least
cost-effective strategy across all age groups. In relation to endoscopy, it is also important to note that, when
formally tested, the 'reassurance value' of a negative endoscopy could not be demonstrated in patients with
functional dyspepsia.[35] In contrast, others found that a patient's knowledge of their H. pylori status led to less
recourse to healthcare services in the following year.[36]

Traditionally, the clinician has also relied on the identification of 'alarm' symptoms to guide the initial
management of the dyspeptic patient; the recent meta-analysis by Vakil et a/.[37] makes for sobering reading in
this regard. These authors found 'alarm' features poorly predictive of malignancy, with their sensitivity varying
from zero to 83% and specificity from 40 to 98%. Although the clinical diagnosis of the clinician was very specific
(97-98%), it was poorly sensitive (11-53%). These findings further reinforce the vague nature of the concept of
dyspepsia.

What of the management of the patient who is deemed to have functional dyspepsia? Here, the options narrow
further. Again we have the conclusions of an updated Cochrane Review to guide us. Of the various therapies
evaluated, only prokinetics [relative risk reduction (RRR) 33%, 95% confidence interval (Cl) 18-45%] and PPls
(RRR 13%, 95% Cl 4-20%) were judged to have a significant benefit.2! The benefits for all agents were,
however, small. It is important to note that they expressed a concern that the prokinetic result could have been
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favorably influenced by publication bias. Furthermore, some of these prokinetic agents have been withdrawn
and others have never been approved for use in the United States. Hiyama et al?%""] came to a similar
conclusion and also pointed out that benefit for prokinetics had, for the most part, been shown in short-term
studies only.

The overlap between GERD and functional dyspepsia undoubtedly influences the response to PPIs given that
the 'overlap patient' most likely to respond to PPI therapy is the functional dyspepsia patient with heartburn.
Similarly, a failure to exclude (or, perhaps the impossibility of excluding) all GERD patients from some functional
dyspepsia studies may explain the response to PPlIs in functional dyspepsia. Similarly, in a recent
meta-analysis,[SB] the benefits of PPI therapy in functional dyspepsia accrued only to those who were classified
as 'reflux-like' or 'ulcer-like' and not to those who were 'motility-like'. Just as the presence of GERD symptoms
may predict PPI responsiveness, the prominence of IBS-type symptoms augurs failure .13 Overall, PPIs do
work in dyspepsia, albeit in a minority of patients. For example, in a large population with heartburn, epigastric
pain, or both symptoms, PPI therapy or a 'test-and-treat' strategy were equally effective at 1 year in terms of
symptom resolution, impact on quality of life and cost effectiveness.' ™ Unfortunately, an early response (i.e. 1
week) to PPl is not very predictive of long-term outcome [41:42]

Given the relative ineffectiveness of PPI therapy in functional dyspepsia, as well as the reported prevalence of
motor dysfunction in many of these patients, efforts have continued to find a prokinetic or motility-modulating
agent that offers therapeutic benefit. Hopes were raised by a positive phase Il study in functional dyspepsia with
a new generation prokinetic agent, itopride,[43] only to be dashed by two subsequent and, as yet, unpublished
negative phase Il studies. Efforts continue to find a fundic relaxing agent that not only relieves symptoms but
also has a favorable adverse event profile.[44]

The benefits of identifying those functional dyspepsia patients who are H. pylori positive and proceeding to
eradication have also been assessed in several studies and meta-analyses with conflicting results. The
confusing literature on this topic may be best summarized as demonstrating, at best, a small long-term (i.e. at
12 months) increase in cure rate among the eradicated but at the cost of testing and prescribing triple therapy
for a very large number of functional dyspepsia patients who do not derive benefit.*%] Other factors such as a
desire to prevent gastric cancer may dictate strategies.

What options are left to the frustrated and disappointed patient and physician? TaIIey[46] suggests turning to a
central approach at this stage. In this regard, one is basing one's decisions more on clinical experience and
extrapolation from IBS rather than on substantive evidence. Many, based on their experience in IBS and on the
frequent overlap between IBS and functional dyspepsia (especially among those who are not responders to
PPls), as well as some data, will try either an antidepressant or an anxiolytic. Again reflecting experience in IBS,
melatonin has also been shown to relieve symptoms in functional dyspepsia.[47] Arecent meta-analysis[48] as
well as yet another Cochrane review*" evaluated the impact of psychological interventions in functional
dyspepsia and concluded that there was insufficient evidence to confirm their efficacy, despite reports of benefits
for both psychotherapy and hypnotherapy in individual studies.

It should come as no surprise in this climate of therapeutic nihilism that functional dyspepsia patients commonly
resort to alternative remedies.[50’51] These are not to be dismissed as some, such the herbal extract, STW 5 or
iberogast, have been shown to have modest efficacy in well conducted trials.52!

Conclusion

In summary, precise definitions are needed for dyspepsia and functional dyspepsia, and future trials should

include strict criteria to avoid unnecessary confusion. As we come to understand the pathophysiology of these
complex disorders, novel agents (e.g. visceral analgesics) may offer therapeutic hope.
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