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Editor’s Note—

The term dyspepsia is currently considered to encompass
patients with epigastric pain or discomfort.1,2 Those patients
who have predominant heartburn or acid regurgitation, the
classic symptoms of gas-
troesophageal reflux dis-
ease (GERD), should not
be considered to have dys-
pepsia even if they also
suffer from epigastric pain
or discomfort; these
patients have GERD until
proven otherwise. Only a
minority of patients with
dyspepsia are found to
have a definite structural explanation for the symptoms,
such as peptic ulcer disease, after appropriate testing.
Hence, most patients with dyspepsia end up with a label of
nonulcer (or functional) dyspepsia following
investigations.1,2 There is increasing evidence that nonulcer
dyspepsia is a heterogeneous condition, but conceptually
two broad clinical subsets exist: one group has predominant
pain (referred to now as ulcer-like dyspepsia) while another
group has predominant bloating, fullness, nausea or early
satiety rather than pain (and are referred to as dysmotility-
like dyspepsia).2

Epidemiology

Dyspepsia is remarkably common in the general popula-
tion. Studies from the United States suggest that one in four
persons experience recurrent upper abdominal pain or dis-

comfort each year.3 Only a
minority of subjects with
dyspepsia seek medical care,
or in other words become
patients.3 While dyspepsia
and nonulcer dyspepsia are
common conditions, the nat-
ural history remains relative-
ly poorly defined. There is a
turnover of symptoms;
approximately one-third of

patients with dyspepsia lose their symptoms over a 12-
month period, which is balanced by a similar number of
other subjects who experience the symptoms in the popula-
tion, leading to a stable prevalence from year to year.3 How-
ever, most patients reporting the onset of symptoms are
relapsers rather than new cases. The incidence of nonulcer
dyspepsia is probably less than 1% per year. Factors that
explain the onset and disappearance of symptoms in the
general population remain undefined. The relatively high
disappearance rate presumably explains in part the placebo
response in this condition, which in clinical trials has been

Volume 6, Number 1 January 10, 2000

ReportsPrimary 
Care

The Practical Journal for Primary Care Physicians



Diagnosis and Management
of Nonulcer Dyspepsia
Author: Nicholas J. Talley, MD, Professor of Medicine, Department of Medi-

cine, University of Sydney, Nepean Hospital, Australia.
Peer Reviewer: Jonathan C. Saxe, MD, Associate Professor of Clinical Medicine,
Wright State University, Dayton, Ohio.



2 January 10, 2000/Primary Care Reports

positive infected nonulcer dyspepsia patients who received
gastrin releasing peptide, which simulates the postprandial
state, had an abnormally increased acid secretion compared
with controls.8 Unfortunately, H. pylori-negative nonulcer
dyspeptic patients were not assessed in this study and the
results remain to be confirmed.

There are conflicting data on whether acid infusion into
the stomach or duodenum can induce symptoms. Overall, it
appears unlikely that acid infusion into the stomach induces
dyspepsia, but increased acid exposure in the duodenum
may be of more relevance. A recent study showed that nau-
sea could be induced by duodenal acid infusion in those
patients who had duodenal dysmotility (presumably
increasing acid exposure time because of reduced clear-
ance). These results suggest that both abnormal acid expo-
sure and abnormal neuromuscular function may together be
a mechanism capable of causing symptoms.9

Abnormal Gastric Sensation
Mechanosensory stimulation by inflation of balloons in

the gastric fundus has shown that patients with nonulcer
dyspepsia as a group have abnormal sensory thresholds;
they sense the balloon at lower pressures and/or volumes
compared with healthy controls.10-12 Although only small
numbers of patients have been studied, approximately 50%
appear to have this abnormality. It remains less certain
whether the abnormality is localized to the gastric mucosa
or reflects sensitisation of the spinal cord or even higher up
in the central nervous system. A number of new drugs are
currently in development that aim to block abnormal gut
sensation, although these are not yet available. 

Disturbed Gastric Emptying
It has been observed that one-quarter to one-half of

patients with nonulcer dyspepsia have a delay in gastric
emptying, although usually this abnormality is relatively
modest.13,14 Typically, these patients have underlying
antral hypomotility that accounts for the delay in empty-
ing. Drugs are available that will accelerate gastric empty-
ing but a correlation between symptom relief and increased
gastric emptying per se is, at best, weak. Hence, this
abnormality alone is unlikely to account for symptoms in
those affected. 

Abnormal Relaxation of the Gastric Fundus
In health, the gastric fundus relaxes on ingestion of a

meal, allowing normal distribution of food in the stomach
and promoting controlled emptying of chyme into the small
intestine. Recently, it has been observed that this mecha-
nism is impaired in about 40% of patients with nonulcer
dyspepsia.15-17 Lack of relaxation of the fundus is associat-
ed in particular with the inability to finish a normal sized
meal (early satiety).15 Drugs inducing fundic relaxation can
result in symptom improvement, and this is an exciting new
development as described below.

Psychological Distress
The relationship between anxiety and depression as well

as life event stress and nonulcer dyspepsia continues to be

observed to be approximately 20-40%.4

Nonulcer dyspepsia does not cause any known mortality.
Older studies suggested that the risk of peptic ulcer disease
was not increased in nonulcer dyspepsia.5 However, recent
randomized, controlled trials of Helicobacter pylori eradica-
tion therapy in the condition have reported the incidence of
peptic ulcer disease to be approximately 5% over 12 months
of follow-up.6,7 This is not confined to patients who remain
H. pylori positive and presumably in part reflects the back-
ground use of nonsteroidal anti-inflammatory drugs includ-
ing low-dose aspirin. However, this rate of peptic ulcer dis-
ease has implications for management, as discussed later.

Etiology and Pathophysiology

The cause and pathophysiology of nonulcer dyspepsia
remains inadequately defined. It is likely to be a multi-factor-
ial condition. However, new pathophysiological information
has come to light in recent years that has provoked changes
in patient management.

Gastric Acid
It has been confirmed that acid secretion overall is not

increased in patients with nonulcer dyspepsia compared with
healthy controls.8 However, in a Scottish study, H. pylori-
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of interest.18 Overall, there is reasonable evidence that
patients with nonulcer dyspepsia are more anxious and
depressed than controls although it has also been suggested
that this may reflect selection bias (those who present for
medical care with nonulcer dyspepsia may have more psy-
chological distress than nonpatients; psychological factors
may, therefore, drive health care seeking and this may
explain the apparent association). There is some limited evi-
dence that centrally acting drugs (e.g., the tricyclic antide-
pressants) are of value in nonulcer dyspepsia, but this obser-
vation could be just as well explained by peripheral rather
than central mechanisms of action.19

Helicobacter pylori
H. pylori infection (and the associated histological gastri-

tis) occurs in up to 50% of patients with nonulcer dyspepsia,
although the prevalence depends on age, socioeconomic sta-
tus, and ethnic background. It has been controversial
whether H. pylori is causally linked to nonulcer dyspepsia.20

Clinical studies have suggested that H. pylori infection may
be more prevalent in nonulcer dyspepsia than age-matched
controls, although the data have not been particularly con-
vincing.20 There is no evidence that specific symptoms are
linked to H. pylori infection in nonulcer dyspepsia.21 (See
Figure 1.) It has been postulated that the infection may set

the scene for dyspepsia later in life because of the neuro-
modulatory influences of inflammatory mediators released
in response to the infection.20 However, the benefit of eradi-
cation of the infection in adults has been relatively disap-
pointing, as described below.

Diet
While many patients relate symptoms of dyspepsia to

food ingestion, the influence of dietary components has
been a neglected field. There is evidence that a high fat
intake can induce symptoms.22 The role of food intolerance
and food allergy is likely to be small but remains relatively
undefined. 

Clinical Features

Patients with nonulcer dyspepsia have, by definition,
chronic or recurrent epigastric pain or discomfort. Most
patients have multiple symptoms, although they can usually
identify the most bothersome (or predominant) complaint.
Symptoms are not always related to meals. A small propor-
tion of patients are woken by pain at night, contrary to clas-
sical teaching. Peptic ulcer cannot be distinguished from
nonulcer dyspepsia by symptom patterns alone.23

Pain that is severe or very severe, lasts for hours and

Figure 1. Seroprevalence of H. pylori in Dyspepsia Subgroups Among Blood Donors

Note the similar prevalence of infection among all groups.

Source: Holtman G, et al. Dyspepsia in healthy blood donors. Pattern of symptoms and association with Helicobacter pylori.
Dig Dis Sci 1994;39:1090-1098.
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both risk factors.1 The new COX-2 specific NSAIDs do not
cause ulceration.25 An increasing number of peptic ulcers
are being identified that are H. pylori negative and NSAID
negative, but overall the prevalence of this condition is very
low and the clinical importance of these ulcers remains
undefined. 

The second condition that can be confused with nonulcer
dyspepsia is gastroesophageal reflux disease. Upper GI x-
ray is inadequate for documenting GERD; a hiatal hernia
(unless very large or a rolling type) is of little relevance.1

Esophagogastroduodenoscopy will only identify one-third
to one-half of cases of true gastroesophageal reflux disease,
although if esophagitis is present (based on the finding of
mucosal breaks) this is unequivocal evidence of GERD.
Most of the remaining endoscopy negative patients can be
identified by taking an adequate history (they suffer with
predominant heartburn), although some misclassification
with nonulcer dyspepsia is inevitable.26 Routinely, 24-hour
esophageal pH testing should not be considered but, in dif-
ficult cases, this test can be helpful. 

The third condition that is of concern to both patients
and physicians is gastric cancer. This is relatively rare in
the United States but in older patients always requires
exclusion. For this reason, endoscopy is recommended for
all patients older than 45 years of age presenting with dys-
pepsia initially.1 Unfortunately, most patients with gastric
cancer have advanced incurable disease; they also typically
have alarm features such as weight loss, dysphagia, recur-
rent vomiting, bleeding, or anaemia, and so can often be
reasonably readily identified in practice.27

Management

Once a diagnosis of nonulcer dyspepsia has been made,
reassurance and explanation are key initial steps in manage-
ment.28 Many patients have presented to see their physician
because of anxiety or a fear of serious disease, and will
continue to consult unless this fear is allayed.29 Patients
appreciate being given a firm diagnostic label, and no
patient with nonulcer dyspepsia should be denied this type
of reassurance.2

It is useful to next carefully review the patients sympto-
matology and try to ascertain what symptom is most bother-
some or predominant.2 If epigastric pain is predominant
(ulcer-like dyspepsia), there is increasing evidence that
potent acid suppression (preferably with a full dose proton
pump inhibitor) is of value in this subset of cases.30,31 On
the other hand, if the predominant symptom is bloating,
nausea, early satiety or fullness, then patients do not
respond to acid suppression any better than placebo.30 This
group of patients should be considered for a prokinetic ini-
tially.32 Cisapride is the current drug of choice because
unlike metoclopramide it does not have central nervous sys-
tem side effects. However, cisapride has been associated
with prolongation of the QT interval and rarely sudden
death, usually in patients receiving other drugs that increase
the blood levels of cisapride (e.g., erythromycin, clar-
ithromycin, antifungals, nefazodone, anti-retrovirals), or in

episodically needs to be carefully evaluated; this classical
pattern suggests biliary pain rather than nonulcer dyspepsia
and may be due to gallstones or, rarely, biliary dyskinesia.1

Patients who present with epigastric pain or discomfort
relieved by defecation, or associated with an increase or
decrease in stool consistency or stool frequency, are likely to
have irritable bowel syndrome rather than nonulcer dyspep-
sia, and these patients should be managed accordingly.2

Weight loss can occur in nonulcer dyspepsia although this is
then usually associated with a significant underlying gastric
motility disturbance; other causes of weight loss also need to
be considered in this clinical setting (e.g., pancreatic disease
and eating disorders).

Physical examination is essentially normal in nonulcer
dyspepsia. There may be mild epigastric tenderness that is of
no diagnostic value. Abdominal wall pain needs to be distin-
guished; these patients characteristically have pain that is
increased by tensing the abdominal wall muscles.

Diagnosis

In order to make a firm diagnosis, an esophagogastro-
duodenoscopy is required.1 This test should be conducted
when patients are off antisecretory therapy; recent use of
antisecretory drugs may mask current peptic ulcer disease
or reflux esophagitis and lead to misdiagnosis. An upper GI
x-ray is less satisfactory but remains a common substitute.
Any patient with alarm (red flag) features (e.g., age > 45
years at onset, weight loss, dysphagia, vomiting, anemia or
bleeding) deserves prompt endoscopy.1

The clinical features alone are unfortunately insufficient
to allow a firm diagnosis of nonulcer dyspepsia. However,
in the patient who has a typical history, the provisional
diagnosis can be considerably strengthened by noninvasive-
ly testing for H. pylori (for example, by ordering a locally
validated serology test). H. pylori-negative patients are
extremely unlikely to have peptic ulcer disease (or gastric
cancer). Similarly, patients not ingesting traditional nons-
teroidal anti-inflammatory drugs (NSAIDs) are at low risk
for ulcer disease. Thus, younger patients who have no alarm
features, a typical history, and who are H. pylori negative
and not ingesting NSAIDs can be given a provisional diag-
nosis of nonulcer dyspepsia with reasonable certainty, and
treated accordingly. Furthermore, if the patient fits the other
criteria above but is infected with H. pylori, then currently
the American Gastroenterological Association recommends
a strategy of treating the infection empirically; this abolish-
es most active ulcers and the ulcer diathesis, and is safe and
costeffective compared with endoscopy (unless endoscopy
is very inexpensive).1,23,24

Differential Diagnosis

There are three key structural conditions that need to be
considered in the patient who presents with nonulcer dys-
pepsia. Peptic ulceration is an important cause of episodic
dyspepsia. However, the vast majority of patients with an
ulcer are either H. pylori positive or ingest NSAIDs, or have
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evidence that a low-dose tricyclic antidepressant can be of
value for some patients with nonulcer dyspepsia, although
adequate controlled trials are as yet unavailable.19 For
example, amitryptiline can be started at the dose of 10-20
mg before bed and if necessary slowly titrated up. If suc-
cessful, therapy should be continued for a period of approxi-
mately six months and then tapered off.

The value of therapy to eradicate H. pylori in nonulcer
dyspepsia has recently been carefully evaluated in large,
randomized, double-blind, placebo-controlled clinical
trials.6,7,37,39 Most of the high-quality trials have been nega-
tive (see Figure 2). However, it remains conceivable that
perhaps 5% of patients with nonulcer dyspepsia do respond
to H. pylori eradication therapy (the trials have not been
large enough to detect this effect size). Furthermore, H.
pylori eradication does prevent the development of peptic
ulceration in at least some patients with nonulcer dyspepsia,
and, therefore, may have other value. Overall, however,
eradication therapy appears to induce symptom relief that is
similar to placebo, and if this treatment is considered
patients need to be appropriately informed.

The value of behavioral therapy and psychotherapy in
nonulcer dyspepsia remains inadequately tested. However,
some patients will benefit from psychological interventions2

and the strategy should be considered for patients with
recalcitrant symptoms.

patients with severe underlying cardiac disease or electrolyte
disturbances. 

If treatment fails with one of these first-line pharmacologi-
cal approaches after 4-8 weeks, it may be worthwhile switch-
ing between antisecretory and prokinetic therapy for a period
as sometimes patients will respond to this change.1,2 If treat-
ment is successful, it should be stopped after 4-8 weeks and
the patients clinical course observed. Many patients will only
require short intermittent courses of therapy to adequately
control their chronic symptomatology.33

Some patients will fail to respond to this approach. Recent
evidence suggest that a subset of these patients with post-
prandial distress have a failure of fundic relaxation. Cisapride
does relax the fundus.34 Another class of drugs that appears
to relax the fundus are the serotonin type 1A receptor ago-
nists. The antimigraine drug sumitriptan and the anxiolytic
buspirone in small studies both appear to be useful for induc-
ing fundic relaxation and reducing postprandial symptoms in
some patients.35,36 Clonidine may also be of value in this
group of patients anecdotally. However, none of these new
treatments is currently firmly established to be of benefit. 

In patients with resistant symptoms, the diagnosis needs to
be reconsidered. Atypical GERD, depression and rare causes
of dyspepsia (e.g., pancreatic cancer, celiac disease, metabol-
ic conditions) should be excluded. Next, consideration should
be given to a trial of antidepressant therapy. There is some

Figure 2. Relief of Dyspepsia in the Final Week of the Trial,
12 Months After Eradication Therapy for H. pylori or Placebo

Source: Talley NJ, et al. Absence of benefit of eradicating Helicobacter pylori in patients with nonulcer dyspepsia. N Engl J Med
1999;341:1106-1111.
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Physician CME Questions

1. Which of the following criteria would match a younger patient

who is given a provisional diagnosis of nonulcer dyspepsia?

a. Younger patients who have no alarm features

b. Younger patients with a typical history

c. Younger patients who are H. pylori negative

d. Younger patients who are not ingesting NSAIDS

e. All of the above

2. Which of the following structural conditions need to be consid-

ered in a patient who presents with nonulcer dyspepsia?

a. Peptic ulceration

b. Gastroesophageal reflux disease
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c. Gastric cancer

d. All of the above

3. Cisapride is the current drug of choice for nonulcer dyspepsia.

a. True

b. False

4. Which of the following “red flag” features should a physician

look for before performing an endoscopy?

a. Weight loss

b. Anemia

c. Dysphagia

d. Vomiting

e. All of the above

5. H. pylori infection occurs in which percent of patients with

nonulcer dyspepsia?

a. 60%

b. 50%

c. 100%

d. 85%

e. None of the above
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