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�Case

A 57-year-old woman with a background history of mild 
asthma and allergic rhinitis presents with a 30-year history 
of unexplained gnawing, or sometimes burning, epigastric 
pain after eating. She also reports feeling bloated and 
uncomfortable after most meals and an inability to finish a 
meal as large as her sister or husband (early satiety). When 
asked about food triggers, ingestion of wheat was identi-
fied, but reduced ingestion of gluten gave limited relief. 
She also described what had been labelled as heartburn a 
few days per week (lower retrosternal and epigastric burn-
ing), but no acid regurgitation or dysphagia. Her bowel 
habits were normal, and there was no history of weight 
loss, vomiting, or dysphagia. There was no history of an 
infection preceding the onset of symptoms. She had a 
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history of anxiety, but not depression. Ten years ago, an 
esophagogastroduodenoscopy (EGD) was normal, includ-
ing testing for H. pylori, and she was treated with a stan-
dard-dose proton pump inhibitor (PPI) with only slight 
improvement. The dominant symptoms remained post-
prandial fullness and early satiety and were at times bad 
enough to result in time off work. Her sleep was affected. 
Physical examination revealed a normal weight female, 
with a soft and non-tender abdomen. The working diagno-
sis was PPI-resistant non-erosive gastroesophageal reflux 
disease (GERD), and she was referred for a second opin-
ion and further workup.

A repeat EGD was normal with no evidence of peptic 
ulceration or esophagitis. Duodenal biopsies from the second 
portion were obtained, with confirmation that the patient was 
eating gluten at the time of biopsy. There was no evidence of 
celiac disease, but the duodenal eosinophil count in 5 high-
power fields (5 HPF) was increased to 39/5 HPF (normal 
<22/5 HPF). Gastric biopsies were normal. An oesophageal 
impedance-pH study off PPI therapy was normal. A diagnosis 
of functional dyspepsia (FD) (postprandial distress (PDS) 
subtype) was made.

�Objectives

•	 Recognise patients presenting with symptoms of FD in 
clinical practice.

•	 Differentiate FD from other causes of dyspepsia, espe-
cially GERD.

•	 Understand current treatment options for FD.

�Epidemiology

Unexplained fullness after eating, early satiety, and/or epi-
gastric pain or burning are common complaints in the com-
munity and in clinical practice. Although there is a broad 
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list of differential diagnoses for these symptoms, including 
peptic ulcer disease, GERD, medication side effects (e.g. 
non-steroidal anti-inflammatory drugs (NSAIDs)), and 
rarely gastroesophageal malignancy or gastroparesis, the 
majority of those who consult have no explanation identi-
fied by EGD or other routine tests and are labelled as hav-
ing FD [1].

In the USA, about 10% of the population report typical 
FD symptoms, although many are mislabelled as having 
GERD. Heartburn and FD symptoms overlap more than 
expected by chance, suggesting a common underlying patho-
physiology, and therefore in some cases, it can be difficult to 
differentiate the two conditions. One clue is early satiety; this 
symptom is a good discriminator and points to FD rather 
than GERD [1, 2]. Frequent dominant heartburn on the 
other hand points to GERD.

Expert consensus subdivides FD into those with PDS, 
characterised by postprandial fullness and/or early satiety at 
least 3 days per week (in fact usually patients have symptoms 
after most meals), and epigastric pain syndrome (EPS), char-
acterised by intermittent episodes of pain or burning at least 
1 day per week. PDS and EPS often overlap, but in the gen-
eral population, PDS is more prevalent, accounting for about 
two-thirds of FD cases [2]. FD is important because the symp-
toms impact on quality of life, including work and relation-
ships. Anxiety and depression, as well as sleep disturbances, 
are highly prevalent in patients with FD.

�Etiology and Pathophysiology

The pathogenesis of FD is not completely understood and is 
likely multifactorial in nature. Traditionally FD has been con-
sidered a disorder arising from the stomach, and most atten-
tion has focussed on this organ. Fullness after eating points to 
a gastric motility problem, and although one in five patients 
with FD have slower than normal gastric emptying, this abnor-
mality correlates poorly, if at all, with symptoms. Vomiting is 
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not a feature of FD but is frequent in gastroparesis and may 
help distinguish these two overlapping conditions [3]. Further, 
there is good evidence that a subset with FD have gastric fun-
dus relaxation failure, and this is associated with the inability 
to finish a normal-sized meal [4]. Normally, the gastric fundus 
relaxes after eating creating a pleasant feeling of satiety, but if 
there is a failure of this normal vagal mechanism, then early 
satiety often occurs. Certain drugs that relax the gastric fundus 
can reduce PDS symptoms, including early satiety [5]. In addi-
tion to disordered motility, hypersensitivity to mechanical or 
chemical stimuli is frequently observed in FD, although as with 
gastric emptying the relationship between this and symptoms 
of dyspepsia is not completely understood [2].

There is increasing evidence that abnormalities in the duo-
denum may lead to FD, particularly PDS. Increased duodenal 
inflammation has been identified in a subset with PDS, most 
notably increased duodenal eosinophils [6] (defined as >22 
eosinophils after counting 5 HPFs) (Fig. 8.1). Further, duode-
nal eosinophils in FD are associated with increased small 
intestinal permeability and changes in neuronal structure and 
function, which may explain intestinal hypersensitivity [7]. In 
some cases, mast cells can also be seen to be increased along 
with eosinophils, if special stains are applied [8]. Immune acti-
vation has been documented in FD (cytokines and circulating 
homing small intestinal T cells), and immune activation is 
associated with (and might explain) slow gastric emptying [1].

Figure 8.1  Duodenal mucosa, showing eosinophils in clusters in the 
lamina propria around glands (arrowed)
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Although epigastric pain or burning can be a feature of 
FD, and some patients respond to acid suppression [9], gastric 
acid secretion is normal. Eradication therapy for H. pylori 
leads to complete symptom resolution in only a minority of 
FD patients. The FD subgroup most likely to respond reports 
EPS.  This suggests epigastric pain may arise from gastric 
pathology in some FD cases.

Infections other than H. pylori may be associated with 
FD. As in irritable bowel syndrome (IBS), there is good evi-
dence that FD can arise after an acute intestinal infection, 
such as Salmonella (post-infectious FD) [10]. It is therefore 
important to ask for a history of infective symptoms prior to 
the onset of dyspepsia, although this may be difficult to ascer-
tain in most due to a delay in presentation.

Other putative mechanisms have been suggested and are 
current areas of investigation. For example, many patients 
with FD report that certain foods may induce symptoms, such 
as gluten. It is conceivable that, just as in celiac disease, there 
is an abnormal immune response to gliadin in FD [11, 12]. 
The gastroduodenal microbiome has been shown to be per-
turbed in patients with FD, when compared with non-FD 
patients. ‘Normalisation’ of gut flora through the use of pro-
biotics may represent a potential therapeutic option, although 
a Japanese study that investigated this did not report on clini-
cal outcomes [13]. An underlying genetic predisposition is 
possible but remains to be firmly established. For example, a 
subgroup with FD have clinical evidence of Ehlers-Danlos 
type III, but the genetics are unknown [14].

A summary of proposed disease mechanisms based on 
current understanding is presented in Table 8.1.

�Symptoms

The key symptoms are early satiety, postprandial fullness 
(often described as bloating by patients, unless specific ques-
tioning is conducted), epigastric pain, and epigastric burning; 
these are now considered to constitute dyspepsia [15, 16]. 
Early satiety is common but is often missed unless specifically 

Chapter 8.  Functional Dyspepsia



160

Table 8.1  Proposed mechanisms for functional dyspepsia
Mechanism Clinical significance
Duodenal inflammation 
(characterised by 
eosinophilia)

Present in up to 40% of patients and 
may be associated with early satiety 
and pain. May be improved with acid 
suppression

Infection Certain infections may cause acute or 
post-infectious symptoms. Eradication 
of H. pylori alleviates symptoms in a 
minority of patients

Impaired gastric 
emptying

Present in one in five patients, but 
correlation with symptoms is unclear. 
Consider a trial of a prokinetic

Impaired gastric 
accommodation

Present in up to one-third of patients, 
particularly PDS, although correlation 
with symptoms is unclear

Gastric and duodenal 
hypersensitivity

Hypersensitivity to mechanical 
distension or chemical stimuli has 
been observed, but the relationship to 
symptoms is unclear

Food allergens Food triggers should be sought. Gluten 
restriction may be helpful in a minority 
of patients

Psychosocial factors – 
brain-gut axis

A relationship between psychiatric 
disorders, particularly depression and 
anxiety, is common and should be 
sought in patients with FD

Genetic factors An underlying genetic predisposition is 
possible

Gut microbiome The small intestinal microbiome may 
be abnormal, but the role of small 
intestinal bacterial overgrowth is 
unclear

N. J. Talley and D. R. Cook



161

asked for whilst eliciting the patient’s history. Patients often 
describe this as a vague discomfort or excess gas after eating, 
although what they really mean is that they cannot finish a 
normal-sized meal because they feel full or uncomfortable. 
Other symptoms may co-occur, including nausea and heart-
burn, but these are not considered primary dyspeptic symp-
toms any longer and may arise through separate mechanisms. 
Certain symptoms, such as vomiting, require evaluation for 
alternative or coexistent disease such as gastroparesis. The 
Rome IV criteria (Table  8.2) provides a symptom-based 
framework for diagnosing FD [2].

�Diagnostic Evaluation

A careful history and examination should be performed in 
patients presenting with epigastric symptoms. Epigastric pain 
can arise from many other causes, including biliary and pan-
creatic pathology. If the pattern of the pain is suggestive 
(severe, episodic, lasting for hours, radiating to the back) or if 
there are risk factors for biliary tract disease, appropriate 
testing is indicated, but beware of false-positive results (e.g. 
abdominal ultrasound finding incidental gallstones). Peptic 
ulcers may cause EPS, or less often PDS, so a history of 
NSAID use and testing for H. pylori is a routine part of the 
evaluation as, in the absence of these risk factors, peptic ulcer 
disease is highly unlikely.

Current expert consensus recommends an EGD for any 
patient aged ≥60 years with dyspeptic symptoms, primarily 
to exclude gastroesophageal malignancy [17]. On the other 
hand, performing an EGD in younger patients with dyspep-
sia generally has a low yield, but should be considered on a 
case-by-case basis if certain ‘alarm features’ or ‘red flags’ are 
present. These include vomiting, dysphagia and/or odyno-
phagia, evidence or suspicion of gastrointestinal bleeding, 
unexplained weight loss, a palpable mass or lymphadenopa-
thy, or a family history of upper gastrointestinal malignancy 
[2, 17]. However, even in the presence of a red flag, few 
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Table 8.2  Rome IV criteria for functional dyspepsia
Functional dyspepsia (FD)
Diagnostic criteria

1. One or more of the 
following:
 � a. Bothersome 

postprandial fullness
 � b. Bothersome early 

satiety
 � c. Bothersome epigastric 

pain
 � d. Bothersome epigastric 

burning
and
2. No evidence of structural 
disease to explain 
symptoms

Postprandial distress syndrome (PDS)

Diagnostic criteria Supportive remarks

1. Must include one or both 
of the following at least 
3 days a week:
 � a. Bothersome 

postprandial fullness
 � b. Bothersome early 

satiety
and
2. No evidence of organic, 
systemic, or metabolic 
disease to explain 
symptoms

Postprandial epigastric discomfort, 
epigastric bloating, excessive 
belching, and nausea may be present
Vomiting should prompt 
consideration for alternative 
diagnoses
Heartburn may coexist, but is not 
considered a dyspeptic symptom
Symptoms that are relieved by 
evacuation of faeces or gas are not 
considered part of dyspepsia
Other gastrointestinal disorders 
such as gastro-oesophageal reflux 
and irritable bowel may coexist with 
PDS
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patients with typical FD symptoms will have malignancy 
identified at EGD [17].

Gastroparesis is rare, unlike FD [3]. If the patient is vomit-
ing or losing weight, a gastric emptying study should be con-
sidered if the EGD and other tests are normal. However, it 
should be remembered that a mild degree of delayed gastric 
emptying is common in FD (20%) and is unlikely to ade-
quately explain the symptoms [2].

GERD is common and overlaps with FD. This can make 
differentiating the two conditions troublesome. A rule of 

Table 8.2  (continued)
Functional dyspepsia (FD)

Epigastric pain syndrome (EPS)

Diagnostic criteria Supportive remarks

1. Must include at least one 
of the following symptoms 
at least 1 day a week
 � a. Bothersome epigastric 

pain
and/or
 � b. Bothersome epigastric 

burning
and
2. No evidence of organic, 
systemic, or metabolic 
disease to explain 
symptoms

Pain has no clear relationship 
to meals and may be induced or 
alleviated after ingestion of a meal
Postprandial epigastric bloating, 
belching and nausea may be present
Vomiting should prompt 
consideration for alternative 
diagnoses
Heartburn may coexist, but is not 
considered a dyspeptic symptom
The pain does not fulfil biliary pain 
criteria
Symptoms that are relieved by 
evacuation of faeces or gas are not 
considered part of dyspepsia
Other gastrointestinal disorders 
such as gastro-oesophageal reflux 
and irritable bowel may coexist with 
EPS

Modified from Stanghellini et al. [2]
Notes: aThe diagnosis of FD requires fulfilment of the criteria for 
PDS and/or EPS
bCriteria must be filled for at least 3 months with symptom onset at 
least 6 months before diagnosis
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thumb is that the presence of early satiety most likely indi-
cates true FD, not GERD.  Some cases of PPI failure in 
patients thought to have non-erosive GERD are explained 
by misdiagnosis of FD as GERD [18]. IBS also overlaps with 
FD more than expected by chance, but altered bowel habits 
in association with bloating or pain characterise IBS, not 
FD. As with IBS, anxiety and less often depression are com-
mon in those with FD, and depression should be screened for, 
as its presence alters treatment. There is some evidence that 
these central nervous system disturbances may arise primar-
ily from the gut in some cases, rather than the brain, indicat-
ing the communication is bidirectional [19].

Celiac disease is a great mimic and can present with dys-
pepsia. It is our practice to ask about wheat intolerance, 
check a complete blood count, and consider tissue transgluta-
minase testing for celiac disease. A diagnostic algorithm to 
workup suspected FD is shown in Fig. 8.2.

�Treatment

A firm diagnosis, followed by reassurance, explanation, and a 
treatment plan work best in clinical practice. The prognosis is 
excellent, and FD is not linked to any increase in mortality 
[20]. A treatment algorithm is shown in Fig. 8.3.

�Helicobacter Pylori

If H. pylori is detected, either by non-invasive means (e.g. 
breath test, stool antigen) or on biopsies during EGD, 
eradication therapy should be offered [21]. Patients should 
be counselled regarding potential side effects, and it is 
important to remember that the majority of patients with 
FD will not respond symptomatically to eradication (sug-
gesting the H. pylori infection is often incidental and 
asymptomatic).
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�Acid Suppression

Acid suppression is otherwise first-line therapy [17]. A stan-
dard dose of a PPI before breakfast is superior to placebo. A 
double-dose PPI adds no established benefit. The mechanism 
by which a PPI works is unknown but may increase the duo-
denal pH, positively alter the microbiome, or possibly sup-

Patient with chronic dyspepsia
•  Ask Rome IV Criteria questions

Consider differential diagnoses for epigastric symptoms e.g.
• Biliary tract pain (‘biliary colic’)
• Chronic pancreatitis
• Gastroesophageal reflux disease
• Gastroparesis etc.

Investigate and manage as
appropriateUndifferentiated dyspepsia

Age ≥60 years?

Perform esophagogastroduodenoscopy
in all patients aged ≥ 60 to exclude
malignancy. Take gastric and duodenal 
biopsies

Are other ‘alarm features’ present?
• Unexplained weight loss
• Overt gastrointestinal bleeding
• Dysphagia or odynophagia
• Vomiting
• Iron deficiency
• Palpable mass or lymphadenopathy
• Family history of upper

gastrointestinal malignancy 

Consider performing
esophagogastroduodenoscopy on
a case-by-case basis, with gastric
and duodenal biopsies

OR

Test for H. pylori and
celiac disease non-invasively

In the absence of organic disease, a
diagnosis of functional dyspepsia can be 
made, and first line treatment initiated

Yes

Yes

No

Figure 8.2  Diagnostic algorithm for functional dyspepsia
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press duodenal eosinophils [22]. An alternative is a histamine 
type-2 receptor antagonist (H2RA), although current evi-
dence indicates that PPIs are slightly more effective, and the 
therapeutic effect of H2RAs may wear off over time 
(tachyphylaxis).

Acid suppression appears to be more effective in PDS 
than in EPS, but given the significant overlap of these in real-
world settings, and the potential for coexistent GERD, a trial 
of acid suppression is generally warranted in all patients with 
FD, regardless of subtype [9, 17].

�Antidepressants

Tricyclic antidepressants (TCAs) are considered second-line 
therapy [17]. A systematic review found that the beneficial 

Patient with functional dyspepsia

Eradication therapy

H. pylori
positive

Trial of proton pump inhibitor

H. pylori
negative

No response

Trial of tricyclic antidepressant

No response

Trial of prokinetic agent

No response

Re-evaluate symptoms and consider:
• Esophagogastroduodenoscopy if not done
• Psychotherapy
• Food triggers and dietary adjustments

No response

Response

Figure 8.3  Treatment algorithm for functional dyspepsia
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effect of antidepressants for treating FD was limited to 
TCAs, and highlighted the need to monitor for side 
effects [23].

�Prokinetics

Trials that have compared prokinetic agents with PPI 
therapy in FD showed a trend towards PPIs being more 
effective. As such, prokinetic therapy is a potential sec-
ond-line option [17]. In the USA, prokinetic options are 
limited, as most of the drugs that were evaluated in ran-
domised trials (e.g. cisapride and mosapride) are not cur-
rently available. Prokinetic agents used to treat 
gastroparesis (e.g. metoclopramide, domperidone) have 
limited data regarding their efficacy in FD.  Acotiamide, 
which acts by enhancing the release and duration of 
enteric acetylcholine, has been shown to be superior to 
placebo in reducing PDS symptoms and is currently avail-
able in Japan and India [5, 24].

�Further Options

The non-absorbable antibiotic rifaximin provided relief of 
FD symptoms in one clinical trial, but the duration of 
benefit is unknown [25]. The benefit of probiotics has not 
been established. Herbal products such as peppermint oil 
and STW-5 (Iberogast) may also be of benefit in some 
patients.

Dietary therapy may be helpful. Just as in IBS, a diet low 
in fermentable oligo-, di-, and monosaccharides and polyols 
appears to help some cases, but randomised controlled trial 
evidence in FD is lacking. Food triggers should be considered, 
as some patients may respond to gluten restriction (those 
with early satiety in particular) [12]. Psychological therapies 
can help some patients, particularly if there is comorbid psy-
chological distress, and we refer for cognitive behavioural 
therapy if patients are responding poorly. Depression should 
be treated if present.
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�Case Study: Follow-Up

As the patient was concerned about the potential side effects 
of PPI long term, she was switched to a H2RA and reported 
substantial benefit initially, although this waned over months. 
A low dose of amitriptyline (starting at 10 mg at night for 
1 month, then 25 mg for 1 month, then increasing to 50 mg at 
night for 6 months) was well-tolerated, improved sleep, and 
reduced all dyspeptic symptoms.

Clinical Pearls

•	 If a patient reports early satiety (remembering you 
need to ask specifically about this complaint), think 
about underlying FD high up on your differential 
diagnosis list.

•	 Increased duodenal eosinophils are linked to FD, 
particularly PDS – but you must ask your pathologist 
to count 5 high-power fields in order to detect the 
abnormality, otherwise this will be missed.

•	 A young patient (<60  years) with dyspeptic symp-
toms and no alarm features, no relevant drug history 
(e.g. NSAIDs), and no evidence of H. pylori on non-
invasive testing has FD until proven otherwise; EGD 
then has a low yield. EGD should be performed in 
patients ≥60 years of age, and on a case-by-case basis 
in younger patients with alarm features.

•	 First-line therapeutic options for FD are acid sup-
pression or, if H. pylori infected, eradication 
therapy.

•	 Low-dose tricyclic antidepressants and prokinetics 
are second-line options.
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�Self-Test

Question 1. A 45-year-old man consults regarding a 5-year 
history of epigastric discomfort, described as burning in 
nature. Early in its course, the pain was intermittent and 
tended to occur after meals, although he feels that it is occur-
ring more frequently in recent times. He had a poor response 
to a PPI. In addition, he has noticed his stools have become 
increasingly loose and offensive and at times are difficult to 
flush. EGD with gastric and duodenal biopsies 2 years ago on 
a normal diet were unremarkable.

Which of the following investigations is most likely to help 
establish a diagnosis?

A.	 Repeat EGD and duodenal biopsies.
B.	 Urease breath test for H. pylori
C.	 Abdominal CT scan
D.	 Glucose hydrogen breath test
E.	 Celiac serology

Question 2. You are reviewing a 35-year-old female who has 
returned for follow-up after a normal EGD for symptoms of 
moderately severe persistent dyspepsia, with normal bowel 
habits. Gastric biopsies were normal, without evidence of H. 
pylori. Duodenal biopsies demonstrated an eosinophil count 
of 30/hpf, on at least 5 high-power fields. There were no typi-
cal changes of coeliac disease.
You make a diagnosis of FD, likely PDS, and discuss manage-
ment options. Which of the following would you recommend 
as first-line based on randomised controlled trials?

A.	 Trial of PPI
B.	 Low FODMAP diet and psychotherapy
C.	 Trial of a TCA
D.	� No treatment indicated  – reassurance and discharge to 

primary care physician
E.	 H2RA
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Question 3. The Rome IV criteria provide a symptom-based 
framework for the diagnosis of functional dyspepsia (FD) 
and its subtypes. Which of the following symptoms is least 
likely to occur in functional dyspepsia, and should alert clini-
cians to an alternative diagnosis?

A.	 Excessive belching
B.	 Heartburn less than once a week
C.	 Frequent postprandial vomiting
D.	 Nausea
E.	 Early satiety
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