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SUMMARY
Background—Functional dyspepsia (FD), a common functional gastrointestinal disorder, is
defined by the Rome III criteria as symptoms of epigastric pain or discomfort (prevalence in FD of
89–90%), postprandial fullness (75–88%), and early satiety (50–82%) within the last 3 months
with symptom onset at least 6 months earlier. Patients cannot have any evidence of structural
disease to explain symptoms and predominant symptoms of gastroesophageal reflux are
exclusionary. Symptoms of FD are non-specific and the pathophysiology is diverse, which
explains in part why a universally effective treatment for FD remains elusive.

Aim—To present current management options for the treatment of FD (therapeutic gain/response
rate noted when available).

Results—The utility of Helicobacter pylori eradication for the treatment of FD is modest (6–
14% therapeutic gain), while the therapeutic efficacy of proton pump inhibitors (PPI) (7–10%
therapeutic gain), histamine-type-2-receptor antagonists (8–35% therapeutic gain), prokinetic
agents (18–45%), tricyclic antidepressants (TCA) (response rates of 64–70%), serotonin reuptake
inhibitors (no better than placebo) is limited and hampered by inadequate data. This review
discusses dietary interventions and analyses studies involving complementary and alternative
medications, and psychological therapies.

Conclusions—A reasonable treatment approach based on current evidence is to initiate therapy
with a daily PPI in H. pylori-negative FD patients. If symptoms persist, a therapeutic trial with a
tricyclic antidepressant may be initiated. If symptoms continue, the clinician can possibly initiate
therapy with an antinociceptive agent, a prokinetic agent, or some form of complementary and
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alternative medications, although evidence from prospective studies to support this approach is
limited.

INTRODUCTION
Healthcare providers of all specialties routinely evaluate patients for symptoms of
dyspepsia. The prevalence of dyspepsia in the general population has been estimated to be
20–40% and the majority of these patients are believed to have FD.1 A systematic review
found that the prevalence of FD (after normal upper endoscopy) is 12–15%,2 while the
incidence of dyspepsia (most of whom have FD) has been calculated at <1% over 3 months
to up to 2.8% per year.3, 4 The natural history of FD has not been well characterised,
although the limited available data suggest that approximately 50% of patients remain
symptomatic over a 5-year follow-up period.2

Functional dyspepsia, defined by Rome III criteria, is the presence of symptoms thought to
originate in the gastroduodenal region in the absence of any organic, systemic, or metabolic
disease likely to explain the symptoms.5 In their recent guidelines, the Rome committee
introduced two new subcategories for FD - postprandial distress syndrome (PDS) and
epigastric pain syndrome (EPS; see Table 1). Recent studies have shown that these two
subcategories accurately reflect clinical patients.6, 7 Epigastric pain or discomfort is the
hallmark symptom in patients with FD. The word discomfort is important to emphasise, as
many patients will not complain of pain, but rather state that they have burning, pressure or
fullness in the epigastric area, or cannot finish a normalsized meal (early satiety). Other
common symptoms that occur in FD patients include post prandial nausea, belching and
abdominal bloating. Frustratingly, symptoms of FD do not consistently predict underlying
pathophysiology and do not reliably guide therapy.8–10.

Functional dyspepsia markedly reduces patients’ quality of life and imparts a significant
economic burden to the healthcare system.11 This reduction in quality of life is similar to
that experienced by patients with mild heart failure and menopause.12 Interestingly, a lower
quality of life is in itself an independent risk factor for developing dyspepsia (odds ratio =
2.63; 99% CI 1.86–3.71; 4). The economic impact of FD should not be underestimated.
Analysing data from the Leeds UK HELP (Helicobacter pylori eradication in general
practice) study, the costs of evaluating and treating dyspepsia were estimated to be 1 billion
pounds per year.12 A recent retrospective analysis of health insurance claims of over 275
000 US employees determined that FD patients incurred costs that were $5138 greater than
employees without FD.13

The treatment of FD can be confusing to healthcare providers because no medication is
currently approved in the US, Canada or the European Union for the treatment of FD.
However, recent clinical trials have provided new information on the management of FD.14

The purpose of this narrative review is to evaluate treatment options available for FD
patients and provide recommendations using the most recent data from the literature.

METHODS
Literature review

The goal of this article is to provide a narrative review of management options for FD. To
accomplish this, a comprehensive search of the published literature using the PubMed
database was performed. For Ovid MED-LINE and PubMed (1966 to December 2011)
separate searches using the 3 key terms ‘functional dyspepsia’, ‘dyspepsia’ and ‘non-ulcer
dyspepsia’ (English language) were combined (using the ‘AND’ operator) with ‘adults’,
followed by additional search terms as text terms and (where appropriate) MeSH headings
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including all of the medications and therapies described in the text. Results focused on
human trials, English language, adults and full manuscripts; abstracts were included only if
the information was felt to be critical to the manuscript. References within studies that met
selection criteria were manually searched for other potentially relevant studies. Studies were
excluded from analysis for the following reasons: FD was not specifically defined; the study
was retrospective in nature; study duration was less than 4 weeks; a placebo group was not
included; total sample size <20 subjects; and randomisation did not occur. Although the
Rome III criteria for FD now include subcategories of EPS and PDS, with the exception of
acotiamide, the treatment section below did not address management changes in these
subcategories, since prospective trials comparing symptom responses in these two subgroups
are lacking.

RESULTS
Diet

Diet has been implicated in the pathogenesis of functional gastrointestinal disorders. As
nutrient intake modulates upper gastrointestinal sensorimotor function, it is likely that
patterns of nutrient intake will influence symptoms in FD and, by corollary, that diet
modification may improve FD symptoms. Systematic studies of dyspeptic symptoms both in
the general population and in specialised referral centres have revealed that the majority of
individuals report induction or worsening of symptoms after meal ingestion.3, 7, 15 However,
the possible contribution of specific foods and macronutrients and other dietary habits to the
induction and/or exacerbation of dyspeptic symptoms has been poorly studied, often
showing conflicting results. Pilichiewicz et al. compared detailed diet diaries in 20 FD
patients to 21 healthy controls.16 They found that patients with FD ate fewer meals and
consumed less total energy and fat compared to controls. Fullness and bloating were directly
related to the amount of fat ingested, while only fullness was inversely related to the amount
of carbohydrate ingested. In a recent population-based case-control study, 99 FD patients
and 119 controls completed a validated food frequency questionnaire.17 FD patients reported
consuming more fat and less carbohydrate than controls. No differences were seen in intake
of total calories, fibre, protein or micronutrients. Furthermore, there were no differences in
intake of frequently suspected ‘culprit’ foods such as wheat- and lactose-containing foods,
caffeinated beverages and fructose-sweetened drinks. Further supporting a potential role of
fat in FD symptom generation are studies showing that FD patients more often experience
symptoms after intraduodenal infusions of fat.18, 19 In contrast to the above studies, a case-
control study of 100 FD subjects did not find that these patients ate substantially differently
from healthy controls,20 nor did a recent study of 41 FD patients and 30 healthy controls.21

While the above do not support global alterations in diet as being of primary importance in
FD symptom generation, the role of specific food sensitivities and fat require additional
study.

It is likely that patients modify their dietary habits to avoid symptoms. Current treatments
for FD have generally ignored the potential role of diet. Given the heterogeneous nature of
FD, the challenge of a dietary approach lies in the identification of patients who are likely to
respond to this therapy. As part of the clinical evaluation of the FD patient, a diary to
prospectively assess dyspeptic symptoms in temporal association with eating patterns may
be useful. Dietary modifications such as consuming smaller meals with reduced fat intake
represent a promising target for FD therapy but have yet to be rigorously studied.

Eradication of Helicobacter pylori
A prior gastrointestinal infection is associated with FD in some patients.22 One of the most
common gastric infections, H. pylori can create a cascade of events leading to gastric
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inflammation and immune activation.3, 5, 8, 9 Thus, it appears plausible that H. pylori could
cause FD and as a natural extension of that theory, eradication of H. pylori should improve
FD symptoms.9 However, the benefits of H. pylori eradication in the treatment of FD are
significantly more limited than in peptic ulcer disease. The most recent Cochrane database
meta-analysis reviewed 21 Randomized Controlled Trials (RCTs) evaluating H. pylori
eradication and the effects on FD symptoms. Seventeen trials involving 3566 patients
reported outcomes in a dichotomous fashion and were grouped together for analysis due to
lack of significant heterogeneity between the groups.23 A small but significant symptomatic
benefit to eradicating H. pylori in FD patients was found [relative risk reduction (RRR),
10%; 95% CI, 6–14 (therapeutic gain)], with a number needed to treat (NNT) of 14. A
recent study of 195 Chinese FD patients (Rome III criteria) with H. pylori found that
symptoms of epigastric pain and epigastric burning were more likely to improve with H.
pylori treatment compared to placebo (overall response rate of 60.8–65.7% vs. 33.3–31.8%
respectively; P < 0.05). However, other dyspeptic symptoms (nausea, belching, early satiety,
postprandial fullness) did not improve.24 Finally, a just-published prospective study of 404
Brazilian FD patients using Rome III criteria (70% women; mean age = 46) found that 49%
of patients treated with a proton pump inhibitor (PPI) and two antibiotics met the primary
endpoint at 12 months (50% improvement in symptoms) compared to 37% of FD patients
treated with a daily PPI (P = 0.01;25).

Empiric treatment for presumed (undocumented) H. pylori in FD patients is not
recommended due to the low likelihood of achieving symptomatic improvement, concern
about widening antibiotic resistance, and the reduced prevalence of H. pylori in many
Western countries.26 The American Gastroenterological Association recommends H. pylori
test and treat as the initial management strategy for uncomplicated dyspepsia in patients
younger than 55 years if the prevalence of infection is >10%. Empiric PPI therapy is
recommended as the initial management strategy in these same patients when H. pylori
prevalence is low (<5%; 9).

Histamine-type 2 receptor antagonists (H2RAs)
A Cochrane review of RCTs from 1966 to 2006 evaluated the effectiveness of six classes of
drugs including histamine H2 receptor antagonists (antacids, histamine H2 antagonists, PPIs,
prokinetics, mucosal protecting agents and antimuscarinics) in the improvement of either the
individual or global dyspepsia symptom scores in patients with non-ulcer dyspepsia.27 We
did not identify additional more recently published RCTs since that review.

Twelve RCTs28–39 compared H2RAs with placebo evaluating a total of 2183 participants.
None of these trials involved patients defined as having FD using Rome III criteria. An
average of 54% of participants had a statistically significant improvement in dyspeptic
symptoms with H2RA therapy compared with 40% in the placebo arm (RRR = 23%; 95%
CI = 8–35 therapeutic gain). The NNT with H2RAs to improve one case of dyspepsia was
seven subjects (95% CI = 5–21). The median length of follow-up in the trials in this review
was 4 weeks with the maximum evaluation time being 12 weeks. Overall, the quality of
most trials was poor. There was statistically significant heterogeneity between studies.
However, analysis of the type of H2RA, dose of drug, duration of therapy, method of
randomisation, concealment of allocation and drop-out rate did not explain this
heterogeneity. Since a proportion of FD patients may have gastroesophageal reflux disease
(GERD) despite normal endoscopy, reduction in heartburn symptoms may have explained
the results of improvement in these trials. Histamine-type 2 receptor antagonists
theoretically might also improve symptoms by reducing microscopic gastric or duodenal
inflammation due to acid or ameliorating gastroduodenal acid hypersensitivity.
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A comparison of PPI therapy to H2RA therapy in a study of 588 participants with nonulcer
dyspepsia showed a trend towards a better outcome based on global dyspepsia cure with a
PPI, although the difference was not statistically significant.28 Two studies32, 40 showed a
trend towards a worse outcome with H2RAs compared to prokinetic agents in regard to
global dyspepsia improvement, while one study (n = 104) demonstrated a 33% relative risk
reduction in favour of antacids (95% CI = 80 to −23).41 An RCT reported those receiving
H2RAs were 2.7 times (95% CI = 1.3–6.0) more likely to have moderate or severe
dyspepsia at the end of the trial than those allocated to sucralfate.42

The effect of H2RAs on individual dyspepsia symptoms was assessed in five
RCTs.29, 30, 32, 34, 36 Epigastric pain (RRR = 19%; 95% CI = 4–32) and postprandial fullness
(RRR = 29%; 95% CI = 0–49) were improved by H2RA therapy compared with placebo
with no significant improvement in other individual symptoms.

In summary, participants with FD are more likely to respond to H2RAs than placebo in
clinical trials. The effect of these drugs is likely to be small.

Proton pump inhibitors (PPIs)
Following on from their demonstrated success in the treatment of GERD and peptic ulcer,
PPIs have been widely employed in the treatment of dyspeptic symptoms and in patients
with the diagnosis of FD. However, evidence from RCTs suggests that the efficacy of PPIs
in FD is limited and may be confined to those patients who have co-existing reflux
symptoms.

Talley et al.43 found a modest benefit of omeprazole 10 or 20 mg once daily over placebo in
a 4-week study. The benefit was not found in those with symptoms suggestive of
dysmotility. Blum et al.44 compared two doses of omeprazole with ranitidine and placebo in
a 2-week study in patients with FD; results were categorised according to H. pylori status. In
general, the H. pylorinegative patients had better outcomes. A significant therapeutic gain of
omeprazole over placebo was only evident in the H. pylori-positive subgroup. This was
explained on the basis of the enhanced antisecretory effect seen with PPIs in the setting of
H. pylori infection. However, these results were not confirmed in a later study by Bolling-
Sternevald et al., who studied the effects of a higher dose of omeprazole – 20 mg b.i.d. – in
FD patients, but excluded those with predominant heartburn. 45 They found a small but
statistically significant benefit of omeprazole in a per protocol – but not in an intent-to-treat
– analysis, and found no influence of H. pylori status on outcomes.

Wong et al.46 studied the effects of lansoprazole 15 or 30 mg once daily for 4 weeks in
Chinese FD patients. They found no benefit of either dose of lansoprazole over placebo;
indeed, patients on placebo had a higher rate of complete symptom relief than those on
either dose of the PPI. In the US, Peura et al.47 similarly found no significant benefit of
lansoprazole 15 or 30 mg once daily over placebo in two parallel 8-week studies in FD
patients, having specifically excluded those with a diagnosis of GERD or who had heartburn
as their predominant symptom. Patients who had some heartburn were more likely to
respond to the PPI than those who did not. Van Zanten et al.48 studied the effect of
esomeprazole 40 mg once daily for 8 weeks in FD patients. They also excluded patients who
had heartburn or regurgitation as their predominant symptoms. Esomeprazole had no
significant benefit over placebo on symptom relief at 8 weeks. Van Rensburg et al.49

randomised FD patients to pantoprazole 20 mg or placebo once daily for 4 weeks. They
confined their study to FD patients with ‘ulcer-like’ symptoms. In this selected patient
population, pantoprazole had a modest but statistically significant advantage over placebo.
Finally, a trial of a high-dose PPI (esomeprazole 80 mg q day) for 1 week was of little value
in predicting symptom response at 8 weeks in FD patients.50
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A meta-analysis of placebo-controlled RCTs of PPIs in FD included 3725 patients across
seven studies.51 Overall, this concluded that PPI treatment was superior to placebo with a
NNT of 14.6. In subgroup analyses, they found that the benefit of PPI over placebo was
confined to those patients with ‘ulcer-like’ and ‘reflux-like’ dyspepsia; they found no
advantage of PPI treatment among patients with ‘dysmotility-like’ or unspecified dyspepsia.

Placebo-controlled RCTs of PPIs in FD have used variable inclusion criteria and outcomes
measures. RCTs that studied specific sub-types of dyspepsia found the beneficial effect of
PPIs to be confined to patients with ‘reflux-like’ or ‘ulcer-like’ dyspepsia. FD patients with
some degree of heartburn have been more likely to respond to PPI treatment. This suggests
that, mechanistically, some of the modest beneficial effect of PPI treatment in FD patients
may be through the treatment of coexisting reflux symptoms. Alternatively, improving acid-
induced injury or acid-induced hypersensitivity to gastric or duodenal mucosa may also
contribute to symptom resolution. Overall, the effectiveness of PPI treatment in FD appears
modest with a therapeutic gain of approximately 7–10%. Although some patients who carry
the diagnosis of FD will respond favourably to PPI treatment, these agents should not be
continued in those who do not respond after a reasonable treatment period of 4–8 weeks.

Prokinetic agents
A comprehensive and high quality systematic review and meta-analysis was conducted up to
2005 evaluating the role of prokinetics in FD. Fourteen trials, including 1053 patients, were
identified (all but one trial testing cisapride, a mixed 5HT4 agonist and 5HT3 antagonist).
The outcome was classified as dyspepsia improvement or not; a significant decrease in
dyspepsia was observed with prokinetic therapy vs. placebo (relative risk 0.52; 95% CI,
0.37–0.73). However, the studies were highly heterogeneous casting some doubt on the
actual effect size9 and cisapride has been withdrawn from the US market because of cardiac
toxicity. The efficacy of domperidone in FD, also unavailable in the USA (except under an
IND) but prescribed in Canada, Mexico and elsewhere, remains uncertain as high quality
trials are unavailable.

A search since 2005 revealed two high quality RCTs testing the 5HT4 agonist tegaserod in
2667 women with FD.52 Only a very modest benefit was observed with an increase in days
with satisfactory relief of 4.6% over placebo (95% CI, 2.29, 6.96). However, patients with
severe FD symptoms were more likely to note symptom improvement compared to those
with mild symptoms. Despite early promising results,53 itopride was no better than placebo
in the Phase III study but is available in Japan.54 Of note, the Phase III studies excluded FD
patients with concomitant reflux; post hoc analysis of the Phase II data showed that the
presence of reflux was a factor in overall symptom improvement, although sub-analysis of
the Holtmann study did not demonstrate that concomitant reflux improved response to
therapy.53 Mosapride, available in Japan, was also no better than placebo in a dose finding
study.55 A motilin agonist, ABT-229, failed to show superiority over placebo in FD.56 The
potent 5HT4 agonist prucalopride is approved in Europe for chronic constipation but has not
been properly evaluated in clinical FD trials.57, 58 In summary, although prokinetic agents
are conceptually appealing given their potential to improve gastric emptying, and are
commonly used throughout the world, the results in FD patients are underwhelming.

Tricyclic antidepressants
Systematic reviews have shown the TCA drugs to be effective in chronic pain syndromes 59

and in irritable bowel syndrome (IBS).60 Clinicians have also used TCAs in FD but the
evidence for their efficacy is limited.61 Randomized Controlled Trials in healthy volunteers
have shown that TCAs do not influence gastric motor function62 or improve satiety63 after a
standard drink test. However, another RCT64 reported that TCAs reduced nausea in healthy
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volunteers after ingesting a high calorie liquid meal. A crossover randomised placebo-
controlled trial of amitriptyline in seven FD patients reported a reduction in gastrointestinal
symptoms while subjects were taking the active drug.65 The very small sample size and the
crossover design minimise the reported positive outcome. A Japanese RCT evaluated
amitriptyline in FD patients who had failed an H2RA or a prokinetic.66 Amitriptyline
improved symptoms in 70% compared to 20% of those on placebo. This difference was
statistically significant but with only 27 patients the magnitude of effect of TCAs in FD
remains uncertain. Finally a Chinese study currently only published in abstract form was
included due to the strength of the sample size.67 The authors reported that imipramine was
effective in FD patients not responding to PPIs and prokinetics. A total of 107 patients were
randomised and treated for 12 weeks with 64% responding in the treatment group and 44%
responding in the placebo group. The NNT was 5 but the result was only marginally
statistically significant (P = 0.04). In summary, although TCAs appear to make theoretical
sense for the treatment of FD, the exceedingly small amount of data that are available makes
it difficult to determine whether TCAs are effective in FD. Well-designed, prospective
studies are desperately needed to determine whether there is a benefit, and if so, what
mechanism of action is responsible for pain relief in FD patients. In particular it needs to be
established whether the drug is acting to modulate pain in the nervous system either
peripherally or centrally or whether the effects relate to any impact on anxiety and
depression which often coexist in FD patients.61

Selective Serotonin Reuptake Inhibitors (SSRIs) and Selective Serotonin and
Norepinephrine Reuptake Inhibitors (SNRIs)

Clinicians often use SSRIs to treat symptoms of IBS, a highly prevalent disorder
characterised by lower abdominal pain or discomfort. The rationale for this is that SSRIs
may improve both central and visceral pain in some patients, in addition to treating co-
existing anxiety or depression. Since IBS frequently co-exists with FD, and because FD
patients are frequently hypersensitive to gastric distension, using SSRIs to treat the multiple
symptoms of FD appears to be a natural extension of their use in IBS.68, 69 Surprisingly,
only one study has been published on the use of SSRIs or SNRIs for the treatment of FD.
Van Kerkhoven randomised 160 FD patients to receive either venlafaxine (an SNRI) or
placebo for the 8-week study period.70 Symptoms, health-related quality of life, anxiety and
depression were measured at baseline and up to 20 weeks after the end of medication
therapy. No differences were found between venlafaxine and placebo. Based on this single
study, no meaningful evidence-based recommendation can be made on the use of SSRIs or
SNRIs for the treatment of FD.

Duloxetine, another selective serotonin and norepinephrine reuptake inhibitor (SNRI),
warrants brief mention because a small pilot study suggested that it may be efficacious in
IBS patients, and there is considerable symptom overlap between FD and IBS.68, 71

However, no trials in FD patients are available for review.

To help determine if antidepressants are truly efficacious in FD, a large, multi-centre,
randomised, placebo-controlled study (Functional Dyspepsia Treatment Trial) comparing an
SSRI to both a TCA and placebo is now underway and initial results should be available in
2014 (72; Clinical Trial Registration NCT00248651).

Acotiamide
Acotiamide a muscarinic antagonist and cholinesterase inhibitor, improves gastric motility
and gastric emptying in rodents and dogs. Two small Phase II studies demonstrated an
improvement in FD symptoms in patients treated with acotiamide.73, 74 A multicentre,
randomised, placebo-controlled trial in 892 Japanese FD patients with PDS (59% women;
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mean age = 37 years; Rome III criteria) compared t.d.s. acotiamide (100 mg p.o.) to placebo
for 4 weeks.14 The primary efficacy end points were global assessment of overall treatment
efficacy (OTE) and elimination of three meal-related symptoms (early satiation, upper
abdominal bloating and postprandial fullness). The authors reported that 52.2% of those
receiving acotiamide had a global improvement in FD symptoms, compared to 34.8% of
those in the placebo group (P < 0.001). Elimination of the three meal-related symptoms
occurred in 15.3% of acotiamide patients compared to 9.0% of placebo-treated patients (P =
0.004). No serious adverse events (SAEs) thought secondary to the drug occurred; Adverse
events (AEs) were similar between acotiamide (56%) and placebo-treated patients (60.4%;
N. S.). These results are intriguing, although future studies need to be longer, multinational
and include a large number of patients in a parallel study to identify the mechanism of
action.

Anti-nociceptive agents
For FD patients with persistent symptoms who have failed therapeutic trials of agents
described above, other anti-nociceptive agents are available, although data supporting their
use are quite limited. Gabapentin was initially introduced as an antiepileptic, but has more
recently been used in chronic pain syndromes. Pregabalin, which is structurally related to
gabapentin, is approved for the management of certain pain disorders and as an adjunct for
partial onset seizures and generalised anxiety. Studies suggest that these drugs impact the
central processing of pain, and may impact autonomic function. Their most likely
mechanism of action is via calcium channels on presynaptic neuronal membranes, and
perhaps via modulation of pro-inflammatory pathways. 75 A post hoc analysis of data
obtained from six RCTs in patients with generalised anxiety disorder and prominent
gastrointestinal symptoms showed that pregabalin was significantly more effective than
placebo in treating both anxiety and gastrointestinal symptoms.76

Carbamazepine is an anticonvulsant drug that is also used to treat several pain disorders and
psychiatric conditions but has not been tested in FD. Tramadol is an analgesic combining
mainly mu-opioid and monoaminergic actions that has been shown to be effective at treating
acute visceral (e.g. post-operative) pain. There are no trials in FD patients.

Complementary and alternative medications (CAM)
At least one-third of the US population now uses some form of CAM on a routine basis,
while 62% of US adults have used some form of CAM within the preceding 12 months.77, 78

STW 5-II is an herbal preparation containing extracts of bitter candy tuft, matricaria flower,
peppermint leaves, caraway, licorice root and lemon balm. Adult patients (n = 120; 71%
women; mean age = 44.6 years) meeting Rome I criteria for FD were evenly randomised to
one of four different treatment groups (placebo-placebo, drug-drug, placebo-drug, drug-
placebo), for a trial which consisted of two separate 4-week blocks of either placebo or STW
5-II (20 drops t.d. s.). The primary outcome variable was patient-rated improvement in
gastrointestinal symptoms using a 5-point Likert scale.79 The authors reported that 43.3% of
FD patients treated with STW 5-II had complete relief of their symptoms at 8 weeks
compared to 3.3% of patients treated with placebo (P < 0.001). No SAEs were reported.

In a multicentre study, 315 FD patients (Rome II criteria; mean age = 49; 67% women) were
randomised to STW 5 (20 drops t.d.s.) or placebo for 8 weeks.80 The primary outcome
measured was the change in the Gastrointestinal Symptom Score (GIS), a validated
questionnaire that measures 10 dyspeptic symptoms using a Likert scale of 0–4. GIS scores
significantly improved by 6.9 (±4.8) points in the STW 5 group at week 8, compared to 5.9
(±4.3) in the placebo-treated group (P = 0.04). Adverse events were not different between
the two groups, nor were the drop-out rate (11–12%). In a second multicentre study of STW
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5, 103 FD patients (Rome II criteria; mean age = 47; 70% women) were randomised to t.d.s.
STW 5 (20 drops) or placebo for 28 days.81 The primary outcome measure was a change in
GIS scores. Total GIS scores decreased from 11.6 (±4.4) to 5.0 (±4.3) in the STW 5 group
compared to a decline in the placebo group scores from 12.0 (±4.7) to 7.5 (±6.6; P = 0.03).
Adverse events were not different between the two groups.

Holtmann and colleagues evaluated the efficacy of artichoke leaf extract (ALE; 640 mg
t.d.s.) during a 6-week, double-blind, RCTs of 247 FD patients (82; mean age = 47; 64%
women). Overall symptom improvement, using a 4-point rating scale each week, was
significantly greater in the ALE group than in the placebo group (8.3 ± 4.6 vs. 6.7 ± 4.8; P <
0.01). Quality of life scores, as measured by the Nepean Dyspepsia Index (NDI), were
higher in the group treated with ALE compared to those treated with placebo (P < 0.01).
One SAE occurred in the placebo group.

Data on other agents are limited. A combination of peppermint oil and caraway oil (90 and
50 mg respectively) given twice daily for 4 weeks to 96 FD patients (67% women; mean age
= 51) was more likely than placebo to improve both global dyspeptic symptoms, and the
intensity of abdominal pain, using a per-protocol analysis (P < 0.003 for both).83 One study
found that banana powder capsules were slightly better than placebo at improving dyspeptic
symptoms during an 8-week trial period (n = 46; mean age = 34; 40% women).84 Finally,
the antioxidant astaxanthin was found to be no better than placebo in a trial of 132 FD
patients meeting Rome II criteria (mean age = 44; 86% women).85

Psychological therapies
The first study to evaluate the role of behavioural therapy in patients with FD involved 103
Swedish patients.86 A total of 52 patients were randomised to the out-patient treatment
group which focused on applied relaxation and also on an active self-help programme (63%
women; mean age = 37). Patients were asked to attend eight separate 90-min sessions over 3
months. A total of 51 patients were randomised to the control group which only involved
recording symptoms. The primary outcome was an improvement in patients’ reports of pain.
At week 12, pain intensity (P < 0.04) and pain frequency (P < 0.044) were both reduced in
the treatment group compared to the control group, although at 1-year follow-up, there was
no significant difference between the treatment group and control group. No AEs were
reported, although the drop-out rate in the treatment group was 38% and 49% in the control
group.

The role of psychotherapy in FD patients was investigated in 100 Norwegian patients
randomised to receive either 10 sessions of cognitive behavioural psychotherapy over 4
months or no treatment (87; mean age 40 years; 59% women). At 1-year follow-up, patients
in the behavioural therapy group were more likely than the no-treatment group to have an
improvement in days of epigastric pain (P = 0.050), nausea (P = 0.024), heartburn (P =
0.021), constipation (P = 0.047) and diarrhoea (P = 0.002). Five patients stopped therapy in
the cognitive psychotherapy group and three patients refused follow-up in the placebo
group. No AEs were reported.

In a study of 95 consecutive FD patients who had failed conventional pharmacological
therapy, 73 patients (60% women; mean age = 40 years) were randomised to receive either
supportive care (seven counselling sessions) or seven sessions of psychodynamic-
interpersonal (PI) psychotherapy.88 At the end of treatment, patients undergoing PI noted a
greater improvement in total FD symptoms than did controls (P = 0.015). At 1-year follow-
up, no-treatment difference existed between the two groups. If patients with severe
gastroesophageal reflux were excluded, PI-treated patients felt better than patients treated
with supportive therapy (P = 0.037).
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A 16-week course of hypnotherapy was compared to supportive therapy plus placebo
medication or twice daily ranitidine (150 mg) in a study of 126 FD patients (Rome I; mean
age and gender not reported;89). Short-term follow-up (16 weeks) evaluated by a blinded
assessor revealed that symptom scores were better in the hypnotherapy group (59% median
improvement) compared to the supportive therapy group (41%; P = 0.01) or medical
treatment (33%; P = 0.057). Quality of life scores also improved in the hypnotherapy group.
Long-term follow-up at 56 weeks found that patients in the hypnotherapy group felt better,
were less likely to visit their clinician, and were less likely to have started medications for
their FD symptoms compared to the other 2 groups (P < 0.001).

Investigational agents
The absence of an FDA-approved safe and efficacious agent for the treatment of FD has
motivated researchers to develop a therapeutic agent capable of normalising pain perception
and improving GI neuromuscular function in FD patients. Cholecystokinin (CCK) is a
neuropeptide believed to mediate pain in the gut. The CCK antagonist dexloxiglumide
reduced dyspeptic symptoms induced by lipid infusion and gastric distension.19 Neurokinin
receptors (NK1, NK2, NK3) and N-methyl-D-aspartic acid receptors are expressed in the
enteric nervous system and animal studies have demonstrated that specific antagonists have
antinociceptive properties, although these results have not been replicated in humans.90, 91

Asimadoline, a kappa-opioid agonist, improved visceral pain in animal models and in a trial
involving colonic distention in humans.92, 93 However, in a randomised trial of 40 patients
with FD, asimadoline did not improve global symptoms or post nutrient drink symptoms.94

Ghrelin, a 28-amino acid peptide, accelerates gastric emptying in healthy volunteers and
patients with diabetic gastroparesis.95, 96 A synthetic intravenous ghrelin agonist (TZP-101)
improved gastric emptying in a small study of diabetic patients; a Phase 2B trial of an oral
version (TZP-102) is currently underway.97 Both these studies involve patients with diabetic
gastroparesis; no data are yet available in FD patients.

CONCLUSIONS
The treatment of FD remains unsatisfactory for many patients. Dietary advice is routinely
provided although there are few data available to support clinicians’ recommendations.
Eradication of H. pylori improves dyspeptic symptoms in only 7% of patients treated (NNT
= 14), while H2RAs are somewhat better, with a calculated NNT of 7. Prokinetic agents are
theoretically appealing for FD patients with delayed gastric emptying. However, the results
from studies of tegaserod, itopride and mosapride are unimpressive, and since the
withdrawal of cisapride, only metoclopramide is currently available in the US; potentially
serious side effects limit metoclopramide’s use. Other promotility agents (e.g. domperidone)
are available outside the U.S. Complementary agents are commonly used by patients for a
number of reasons, including ease of use, the perceived safety compared to prescription
pharmacological agents, and the perceived appeal of using a ‘natural’ substance as opposed
to a prescription medication. STW-5 has demonstrated benefit in patients with FD, although
the mechanism of action is unknown. Hypnotherapy is likely to improve global symptoms in
FD patients, although well-trained hypnotherapists are difficult to find and most insurance
companies will not pay for this form of therapy.

In the light of these limitations it is not surprising that no agent is approved for the treatment
of FD. On the basis of the data contained in this review, a treatment algorithm for FD is
proposed (see Figure 1). In areas with H. pylori prevalence >10% patients with a normal
endoscopy (without gastric biopsies having been performed) should be tested for H. pylori
using either a breath test or stool antigen test, and if positive, treated. Empiric treatment for
H. pylori based only on symptoms is not recommended. After H. pylori treatment (assuming
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that H. pylori has been eradicated), the majority of FD patients will have persistent
symptoms, and empiric therapy for 6–8 weeks with a once-daily PPI is reasonable. If
symptoms persist then a low-dose TCA may be initiated (e.g. amitriptyline at 10 mg each
day with slow escalation to 50 or 75 mg/day; alternatively desipramine at 10–50 mg q day).
If symptoms persist, then a trial of a prokinetic agent is reasonable, especially if the patient
has concomitant symptoms of nausea and/or postprandial fullness. Alternatively, other anti-
nociceptive agents can be used, recognising the lack of evidence from prospective trials to
guide clinical care. Finally, if the patient wishes to pursue alternative therapies, then STW-5
can be initiated or a referral to a hypnotherapist may be offered.
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Figure 1.
Proposed treatment algorithm for FD. In this algorithm the patient with dyspepsia undergoes
an upper endoscopy which, by definition, has to be grossly normal. If biopsies for
Helicobacter pylori (HP) were performed and were negative (upper left corner) then the
patient should be treated with a daily proton pump inhibitor (PPI). If symptoms (Sx) do not
improve after 4–8 weeks, a therapeutic trial with a TCA should be initiated (the percentage
of patients with FD symptom resolution is shown in parentheses). If upper endoscopy is
grossly normal but gastric biopsies were not obtained for H. pylori, then the algorithm
should begin with an assessment of H. pylori prevalence (upper right side). If present, H.
pylori should be treated and the occasional patient with H. pylori will experience FD
symptom resolution. If the patient is H. pylori-negative, then PPI therapy should be initiated
(upper middle of diagram). The percentage of H. pylori-negative FD patients previously
treated with a PPI and then a TCA, who will improve with an anti-nociceptive agent or
CAM, is unknown. Therapeutic Gain (T.G.) refers to the reported symptom improvement
rate above the placebo response (i.e. not including the placebo response). The overall
Response Rate (R. R.) refers to the overall response rate which includes the placebo
response. For example, on the right hand side of the diagram, the therapeutic gain (T.G.) of
treating an FD patient who is H.P (+) has been reported as 6–14%. Alternatively, this
portion of the figure could have been labelled using the overall response rate (R.R.) for FD
symptom improvement in a patient treated for HP, which is approximately 31–39%, as this
includes the placebo response rate which is approximately 25%.
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Table 1

Rome III criteria for functional dyspepsia (modified from reference 5)

For the two categories noted below, criteria must be fulfilled for the last 3 months with symptom onset at least 6 months prior to diagnosis.
Patients must have one or more of the following symptoms:

  - Postprandial fullness

  - Early satiety

  - Epigastric burning

In addition, patients cannot have any evidence of structural disease that is likely to explain symptoms (i.e. upper endoscopy is normal).

A. Postprandial distress syndrome

Diagnostic criteria must include both the following:

  - Bothersome postprandial fullness, occurring after ordinary sized meals, at least several times per week

  - Early satiation that prevents finishing a regular meal, at least several times per week

  - Other supporting criteria:

    - Upper abdominal bloating or postprandial nausea or excessive belching can be present

    - Epigastric pain syndrome may coexist

B. Epigastric Pain Syndrome

Diagnostic criteria must include all of the following:

  - Pain or burning localised to the epigastrium, of at least moderate severity at least once per week

  - The pain is intermittent

  - Not generalised or localised to other abdominal or chest regions

  - Not relieved by defecation or passage of flatus

  - Not fulfilling criteria for biliary pain

Supportive criteria:

  - The pain may be of a burning quality, but without a retrosternal component

  - The pain is commonly induced or relieved by ingestion of a meal, but may occur while fasting

  - Postprandial distress syndrome may coexist
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