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An Update on Dyspepsia

Introduction
Dyspepsia represents a common yet nebulous symptom complex encoun-

tered in the daily clinical practice of primary care physicians, and it is fre-
quently used synonymously with many different sets of symptoms marked by 
the presence of upper abdominal pain or discomfort. Since most patients do 
not recognize this term and because many physicians have interpreted the 
meaning of this symptom differently, controversy persists over its identification 
as a clinically distinct entity and pursuit of evidence-based management strate-
gies to apply to patients with this heterogeneous disorder. Derived from the 
Greek words meaning “difficult digestion,” dyspepsia refers to upper abdomi-
nal discomfort, but not necessarily pain, ranging from bloating, early satiety, 
and nausea and vomiting. The Rome III consensus committee has established 
more specific criteria in an attempt to identify symptoms that originate from 
the gastroduodenal region. Bothersome postprandial fullness, early satia-
tion, epigastric pain, and epigastric burning are four symptoms considered 
to be more specific as opposed to heartburn, which was removed from prior 
definitions.1 

Although most patients do not seek medical care, those who do pres-
ent often are identified for symptoms that fit a particular pattern of known 
or organic pathophysiology. After an evaluation down one path leads to an 
unsuccessful clinical outcome, frustration and confusion can result. In this 
unfulfilling process, patients may sense their symptoms not being validated 
and pursue care elsewhere or go untreated. It is essential that primary care 
physicians identify this symptom complex and establish trusting patient-
physician relationships before applying a systematic approach to this disorder. 
Incorporating a comprehensive approach that bears in mind the bio-psychoso-
cial patient care model becomes just as important in validating patients’ con-
cerns and fears while providing a road map for trustworthy continuity of care 
that avoids additional somatic and/or psychological anguish and minimizes 
redundant health care expenses.

Epidemiology
Dyspepsia is common in the general population, accounting for a frequency 

ranging from 10-45% with a slightly higher female to male predominance 
ratio of 1.4:1. According to a recent case-control analysis obtained in the 
Southwestern United States, Hispanic persons had a significantly higher risk of 
dyspepsia and positive Helicobacter pylori testing. The problem with the accu-
racy in identifying this subgroup of patients revolves around the way in which 
dyspepsia is defined. Because typical symptoms of gastroesophageal reflux dis-
ease (GERD) have been included in some prevalence studies in the past, when 
heartburn is excluded, the actual frequency of dyspepsia drops to 5-15%. The 
annual incidence rate in the general population ranges from 1-6%. Health care 
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Patients presenting with non-specific abdominal pain and 
complaints are one of the many challenges facing primary 
care physicians. Although functional dyspepsia may be 
benign, the cost of an extensive workup and the concern of 
missing an important organic disease can cause consider-
able anxiety and frustration on the part of the patient and 
physician.

●● Upper endoscopy is considered a key diagnostic test 
in the workup of uninvestigated dyspepsia, and erosive 
esophagitis and gastric or duodenal ulcers are the most 
common positive findings.

●● Rome III diagnostic criteria are used for diagnosis and 

must be fulfilled for at least 3 months.

●● Pathogenesis is diverse but most robust research leads to 
alterations in gastroduodenal motor and reflex function.

●● The most accurate noninvasive assessment for active 
infection with H. pylori is antigen testing or by non-
radioactive C13 or radioactive C14 urea testing.

●● Treatment has involved antisecretory drugs, lifestyle and 
dietary modifications, tricyclic antidepressants and bus-
pirone, bio-psycho-social approaches including integra-
tive modalities.

Executive Summary

costs for dyspeptic patients are 54% 
higher than controls, even before 
the formal diagnosis is made.2,3 

Etiology
Bearing in mind that dyspepsia 

is a symptom complex, a rigorous 
search for the source of this discom-
fort must be considered. Despite 
the attention to peptic ulcer disease 
(PUD) as a cause for dyspeptic 
symptoms in up to one-quarter 
of patients by some estimates, 

recognize that patient symptoms 
thought to be reflective of ulcer dis-
ease hold poor discriminant value. 
Upper endoscopy finds its niche 
as a diagnostic test in the workup 
of uninvestigated dyspepsia. A sys-
tematic review and meta-analysis 
investigating prevalence of endo-
scopic findings in individuals with 
broadly defined dyspeptic symptoms 
have identified erosive esophagi-
tis as the most common finding 
encountered at endoscopy with a 

pooled prevalence of 20% followed 
by gastric or duodenal ulcer rate at 
8%. This finding was not replicated 
when more strict Rome criteria were 
used to define the same study popu-
lation, with PUD leading the cause 
for organic pathology encountered. 
It is reassuring that both Barrett’s 
esophagus and upper gastroesopha-
geal malignancy are exceedingly rare 
sources for patients presenting with 
dyspeptic symptoms at just about 
1% as depicted in Figure 1.4,5 GERD 

Figure 1: Prevalence of Clinically Significant Endoscopic Findings 
in Individuals with Dyspepsia
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Adapted	from:	Ford	AC,	et	al.	What	is	the	prevalence	of	clinically	significant	endoscopic	findings	in	subjects	with	dyspepsia?	Systematic	review	and	meta-
analysis.	Clinical Gastroenterol Hepatol 2010;8:835.
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remains another important identifi-
able source of dyspepsia symptoms, 
but in the setting of typical reflux-
like symptoms, applying the diagno-
sis of GERD is appropriate and not 
attributing this as part of the dys-
pepsia symptom complex as it was 
in earlier iterations of the dyspeptic 
definition. Nevertheless sometimes 
reflux still presents atypically as 
dyspepsia and this underscores the 
important overlap between silent 
GERD and dyspeptic symptoms.

In some people, dyspepsia may 
develop as a result of a genetic pre-
disposition, whereas others may be 
exposed to environmental factors 
including a prior viral infection, 
inflammation, stress, trauma, sur-
gery, or H. pylori. Hormonal influ-
ences play a factor in the symptoms 
of others (see Table 1). 

The vast majority of patients in 
the community setting who pres-
ent to primary care physicians will 
not have an identifiable systemic or 
metabolic cause. After an investiga-
tive evaluation, including upper 

endoscopy, is performed among 
patients who meet Rome III symp-
tomatic criteria, these patients can 
be identified as having nonulcer dys-
pepsia (NUD) or more universally 
termed functional dyspepsia (FD), 
where a clear pathophysiological 
mechanism for these symptoms 
becomes less well defined.

Clinical Features
Patients with FD present in a vari-

ety of ways. Although their symp-
toms are marked by the presence of 
upper abdominal discomfort, they 
may not necessarily report pain. 
They may describe their discomfort 
as either a bothersome postprandial 
fullness, describe early satiation, or 
even report epigastric burning. The 
onset of symptoms is not associ-
ated with a change in bowel hab-
its, distinguishing it from another 
functional disorder, irritable bowel 
syndrome (IBS). There must be a 
component of chronicity associated 
with these symptoms occurring for 
the last 3 months and with at least 
a 6-month time frame before the 
diagnosis of functional dyspepsia 
is applied (see Table 2). The astute 
physician can sometimes tease out 
either a predominant meal-time 
component or reflux component to 
the symptoms patients report. FD 
has been subcategorized into post-
prandial distress syndrome (PDS) 
with meal-related symptoms involv-
ing repetitive fullness to ordinary 
sized meals or early satiation that 
prevents finishing a regular meal. 
Alternatively, it can be categorized 
as epigastric pain syndrome (EPS) 
with intermittent burning or pain 
localized to the epigastrium occur-
ring at least weekly as the predomi-
nant symptom that may or may not 
be related to food. It would be nice 
to define all patients in this way, but 

Rome III Diagnostic Criteria
During	the	previous	3	months*,	patients	must	have	experienced	one	or	
more	of	the	following	symptoms:
•	Bothersome	postprandial	fullness
•	Early	satiation
•	Epigastric	pain
•	Epigastric	burning

and	no	evidence	of	structural	disease	(including	at	upper	endoscopy)	
that	is	likely	to	explain	their	symptoms.

*criteria	must	be	fulfilled	for	previous	3	months,	and	sypmtom	onset	must	be	at	least	6	months	
prior	to	diagnosis.

Adapted	from:	Tack	J,	et	al.	Functional	gastroduodenal	disorders.	Gastroenterology	
2006;130:1466-1479.

Table 2: Diagnostic Criteria of Functional Dyspepsia

Pathogenesis	of	Functional	Dyspepsia

Adapted	from:	Lacy	BE.	Functional	dyspepsia	and	gastroparesis:	One	disease	or	two?	Am J Gastro 
2012;107:1616;	and	Saad	RJ,	Chey	WD.	Review	article:	Current	and	emerging	therapies	for	
functional	dyspepsia.	Aliment Pharmacol Ther	2006;24:475-492.	

Table 1: Development of Functional Dyspepsia

Functional		
dyspepsia

Stress

Helicobacter pylori

Psychological	
factors

Inflammation

Environmental	
influences

Genetic	
predisposition

Infection	(e.g.,	
viral)

Anxiety

Poor	coping	skills

Somatization

Depression	

Disrupted	
gut-immune	
interactions

Abnormal	upper	
GI	motor	and	
reflex	functions

Altered	brain-gut	
interactions

Visceral	
hypersensitivity
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many times patients exhibit overlap-
ping symptoms of both subgroups 
(see Figure 2). This not only helps 
the current understanding of this 
heterogeneous disorder for research 
methodology but also offers impli-
cations on selecting therapeutic 
treatment modalities.6

Pathophysiology
The pathogenesis of functional 

dyspepsia is diverse. Like IBS and 
many other functional disorders that 
are defined by symptom criteria, a 
broad array of contributing factors 
have been proposed, and all likely 
interplay in varying degrees among 
patients who report dyspeptic symp-
toms (see Table 1). 

The most robust research exists 
on alterations in gastroduodenal 
motor and reflex function. The 
mechanical digestive process within 
the stomach is well regulated. The 

distal stomach grinds food contents 
until they are churned to be small 
enough to pass easily though the 
pylorus. The proximal stomach 
acts as a reservoir during and after 
ingestion, which allows more com-
plete distension to accommodate 
large food boluses without a rise in 
intragastric pressure. This process 
is tightly regulated by the vagus 
nerve and is thought to be adversely 
affected in approximately 40% of 
patients with functional dyspepsia.7,8 
Compensatory activation of tension-
sensitive mechanoreceptors in either 
proximal or distal stomach is felt to 
account for the perceived discomfort 
that some patients experience. 

A delay in gastric emptying has 
been noted to occur in roughly 
30% of patients with dyspepsia 
symptoms. It is plausible to under-
stand how residual gastric contents 
can result in early satiation and 

postprandial fullness followed by 
nausea and emesis. A large U.S. 
multicenter study, however, found 
no association between impaired 
gastric motility and patient symp-
toms, suggesting that delayed gastric 
emptying may be an epiphenom-
enon rather than a pathophysiologic 
mechanism for disease.9 Accelerated 
gastric emptying also may occur, 
but again it remains difficult to 
select those who become symptom-
atic from these gastric emptying 
derangements on either end of the 
spectrum. In a recent publication, 
Lacy contends that because of the 
significant overlap of symptoms of 
gastric neuromuscular dysfunction 
exhibited in FD with idiopathic gas-
troparesis, the pathophysiologic pro-
cesses are more similar than they are 
currently defined in the literature.10 

Impaired visceral sensation has 
been strongly proposed in the 

Figure 2: Classification of Dyspepsia according to Rome III Criteria

Uninvestigated	dyspepsia	(postprandial	fullness,	early	
satiation,	epigastric	pain,	epigastric	burning)

Functional		
dyspepsia

Organic	dyspepsia		
(e.g.,	ulcer,	esophagitis)

Postprandial	distress	syndrome	
(PDS):	
Meal-related	functional	dyspepsia
•	Early	satiation
•	Postprandial	fullness

Epigastric	pain	syndrome	(EPS):
Meal-unrelated	functional	
dyspepsia
•	Epigastric	pain
•	Epigastric	burning

Endoscopy,	other	
investigations

Reprinted	with	permission:	Feldman	M,	et	al.	Sleisenger and Fordtran's Gastrointestinal and Liver Disease.	9th	edition.	2010;Vol.	1:	p.	186.
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pathogenesis of functional dyspepsia. 
Post-infectious bowel irritation has 
been cited in recent studies contrib-
uting to selected patients with IBS. 
Similar findings have been reported 
in patients following a Salmonella 
gastroenteritis infectious outbreak, 
with the thought that residual 
mucosal inflammation along with 
alterations in gut immune function 
and changes in the enteric nervous 
system contribute to altered visceral 
sensation.11 The mast cell mucosal 
proliferative response seen in some 
patients with H. pylori-negative FD 
have suggested a mechanism by 
altering signaling in the brain-gut 
axis.12 Tack et al found that patients 
were hypersensitive to isobaric gas-
tric distension, and as a result of 
this we recognize and target visceral 
hypersensitivity as a modulating fac-
tor in treating those with FD. This 
phenomenon is amplified in patients 
afflicted with underlying psychoso-
cial stressors, most notably affective 
disorders, somatoform disorders, 
and prior history of physical or 
sexual abuse.7 

It has been known that the 
response to chemical stimuli includ-
ing acid, nutrients, and capsaicin 
at the mucosal surface of the duo-
denum play an important role in 
enhancing gastroduodenal mecha-
nosensitivity and resultant dyspeptic 
symptoms.13 It has been postulated 
that serotonergic signaling pathways 
may be involved in the gastric sen-
sorimotor function; however, recent 
randomized controlled studies of 
selective serotonin reuptake inhibi-
tors and selective serotonin and 
norepinephrine reuptake inhibitors 
have not substantiated this postula-
tion clinically.14,15 A Japanese group 
was able to replicate dyspeptic symp-
toms by duodenal acidification using 
transnasal endoscopy and reported 
the induction of dyspeptic symptoms 
more significantly in patients with 
FD than in healthy volunteers.16 A 
recent investigation sought to deter-
mine whether visceral hypersensi-
tivity in FD is a manifestation of a 
central sensitization also encompass-
ing somatic sensitization. Capsaicin 

was used as a chemical stimulant to 
trigger the transient receptor poten-
tial vanilloid-1 pathway involved in 
gastric mechanosensory physiology, 
and in a small, double-blind, ran-
domized study, the dose required 
to trigger moderate pain in the FD 
arm was half that required to do 
the same in the control arm.17 This 
interesting physiologic study points 
to a specific pathway that provides 
a rationale for the treatment of dys-
peptic symptoms, verifies the mecha-
nism of action of current agents that 
have been studied, and is thought to 
decrease visceral hypersensitivity via 
this mechanism.

Lipid digestion slows gastric emp-
tying to enable further breakdown 
and absorption of these ingested 
particles. Once sensed by the duo-
denum, cholecystokinin is released 
and the perception of gastric disten-
sion normally should be appreci-
ated. Altered duodenal sensitivity 
to lipids exacerbates this process 
in some, which results in discom-
forting symptoms. Data suggest 
similar duodenal hypersensitivity to 
acid, which also induced nausea in 
patients with FD.18 

The only known genetic link to 
dyspepsia has been identified as 
polymorphisms of the GNB3 gene 
that encodes guanine nucleotide 
binding protein, beta polypeptide 3. 
Homozygous variants (CC and TT) 
have been identified in one U.S. 
community study as an associated 
factor in meal-unrelated dyspepsia, 
but clinical testing for this is not 
practical or cost effective in the pri-
mary care setting.19

Differential Diagnosis
A thorough history to tease out 

GERD, IBS, biliary pain, and other 
organic diseases, in addition to iat-
rogenic causes for dyspepsia caused 
by commonly prescribed medica-
tions, is a useful starting point in 
the office. In the presence of typical 
reflux symptoms, a provisional diag-
nosis of GERD should be made, and 
only after a sufficient trial of unsuc-
cessful antisecretory therapy should 

the diagnosis be challenged by 
upper endoscopy and confirmed by 
24-hour pH testing if necessary. IBS 
can overlap with FD making these 
two functional disorders difficult to 
identify at times, but reviewing the 
Rome III symptomatic diagnostic 
criteria for each will help delineate 
these two disorders. Keep in mind 
that the presence of IBS does not 
exclude the diagnosis of any func-
tional gastroduodenal disorder, 
including FD.6 Although the pain of 
biliary colic also can be meal-related 
like dyspepsia, it is usually severe, 
unpredictable, and prolonged as it 
builds in intensity over 15 minutes 
before slowly abating. History alone 
should suffice to separate these two 
disorders and physicians should 
avoid routinely ordering abdominal 
ultrasounds for this purpose. 

Drug-induced dyspepsia by non-
steroidal anti-inflammatory drugs 
(NSAIDs) is exceedingly common 
and often overlooked if patients are 
not asked specifically about over-
the-counter (OTC) medication uses. 
Calcium channel blockers, alendro-
nate, iron and potassium supple-
ments, oral contraceptives, orlistat, 
methylxanthines, and selected 
antibiotics including metronidazole 
and erythromycin can be culpable 
pharmacologic agents prescribed in 
the primary care setting.20 Consider 
stopping the suspected drug while 
assigning a clinical diagnosis of 
drug-induced dyspepsia and reserve 
endoscoping for those whose 
symptoms fail to respond. Chronic 
NSAID use, particularly when asso-
ciated with epigastric tenderness, is 
more suggestive of PUD than classic 
historical ulcer symptoms obtained 
by history itself. The importance of 
obtaining a diligent social history 
to exclude the OTC use of NSAIDs 
cannot be overemphasized as an ini-
tial diagnostic workup for FD. 

Foods also can cause dyspeptic 
symptoms and history of allergic 
reactions should be ascertained with 
consideration for a competing diag-
nosis of eosinophilic gastroenteritis. 
Lactose intolerance can present with 
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abdominal discomfort and bloating 
that can be misdiagnosed as dyspep-
sia. Celiac disease can present with 
dyspepsia, and bloating may be the 
initial manifestation of this auto-
immune enteropathy even in the 
absence of iron deficiency, transami-
nitis, or coexistent autoimmune dis-
eases like type 1 diabetes. Given the 
relative frequency of celiac disease, 
the cost of serologic screening, and 
the potential for treatment, many 
experts would recommend screen-
ing for this elusive disease in unex-
plained dyspepsia either by serologic 
testing or by obtaining duodenal 
biopsies should the patient go on 
to an esophagogastroduodenoscopy 
(EGD). Some diabetics have associ-
ated autonomic dysfunction that can 
affect normal gastroduodenal motil-
ity and sensation. Nondiabetic (idio-
pathic) gastroparesis has significant 
overlap with functional dyspepsia; 
however, quantifying the delay in 
gastric emptying may not change 
management as prokinetic therapy-
altering emptying does not always 
correlate with symptoms.

Aside from simple metabolic 
abnormalities of the thyroid or 
hypercalcemia, rarer causes of upper 
abdominal discomfort include 
heavy metals, acute intermittent 
porphyria, angioneurotic edema, 
familial Mediterranean fever, as well 
as chronic intestinal angina, supe-
rior mesenteric artery syndrome, 
steatohepatitis, IBS, or connective 
tissue diseases, which may rarely 
masquerade as dyspepsia and should 
be considered when subsequent 
management is required after initial 
therapy treatment approaches have 
been unsuccessful. The chance of 
chronic pancreatitis or small bowel 
pathology is rare but may be identi-
fied on abdominal imaging.

Careful inquisition for alarm 
features that raise the suspicion of 
gastric malignancy should be per-
formed. Unintended weight loss 
generally exceeding 10% is concern-
ing. Persistent vomiting, hemateme-
sis, or progressive dysphagia or 
odynophagia can be presenting 

features of organic esophagogastric 
pathology. Further features include 
anemia, bleeding, a history of pep-
tic ulcer, jaundice, an abdominal 
mass, lymphadenopathy, a family 
history of upper GI tract cancer, 
previous gastric surgery, or malig-
nancy (see Table 3). In the United 
States, any patient 55 years of age 
or older manifesting new symptoms 
of dyspepsia also should undergo 
EGD to exclude malignancy as well 
as those younger patients present-
ing with alarm features. The value 
of these alarm features lie in their 
strong negative predictive value. 
A large meta-analysis of 15 studies 
including more than 57,000 patients 
found that patients without any 
alarm symptoms had more than a 
97% chance of not having an under-
lying malignancy discovered on 
endoscopy.21

Strategies to Investigate 
Dyspepsia

After obtaining a history and 
physical from an initial patient 
encounter and possibly perform-
ing some preliminary testing, the 
pretest probability of the differential 
diagnosis will help delineate the 
diagnostic strategy forward. Empiric 

antisecretory therapy can be offered 
to young patients without alarm 
features where the prevalence of H. 
pylori is low. For younger patients 
residing in an area with high preva-
lence of H. pylori, a test-and-treat 
strategy can be employed as long as 
there is a plan to reassess symptoms 
within 8 weeks. A third costly and 
invasive strategy involves pursu-
ing upper endoscopy, serving as 
the gold standard diagnostic test 
for establishing a specific cause in 
patients with upper abdominal pain. 

Empiric antisecretory therapy 
with proton pump inhibitors (PPI) 
for uninvestigated dyspepsia offers 
particular advantages in the primary 
care setting. It is relatively inexpen-
sive and provides symptomatic relief 
when dosed for a sufficient dura-
tion of time (at least 8 weeks) while 
healing lesions in those with erosive 
esophagitis or PUD. This is an 
effective option provided the patient 
resides in an exceedingly low (< 
10%) prevalence area for H. pylori.23 
They also provide benefit to up to 
one-third of patients with FD. The 
disadvantage to this approach is that 
they can mask pathologic symptoms 
by promoting partial healing of 
peptic ulcers leaving them prone to 

Indications for Upper Endoscopy in Patients with Dyspepsia
•	History	of	malignancy,	PUD,	gastric	surgery

•	Age	>	55	years
	- Younger	if	immigrant	from	country	with	high	rate	of	gastric	
cancer

	- Family	history	of	gastric	cancer
	- History	of	partial	gastrectomy

•	Alarm	Features
	- Unexplained	weight	loss	>	10%,	anorexia/early	satiety,	
persistent	vomiting,	progressive	dysphagia,	or	odynophagia

	- Jaundice,	lymphadenopathy,	abdominal	mass
	- Anemia	or	GI	bleeding

•	After	8-week	antisecretory	trial

•	After	unsuccessful	test-and-treat	trial	followed	by	8-week	
antisecretory	trial

Table 3: Indications for EGD in Patients with Dyspepsia
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recur when H. pylori is a confound-
ing yet unsuspected actor. Reflux 
symptoms may recur rapidly after 
cessation of therapy in some as a 
result of acid rebound leaving them 
reluctant to wean. Concerns exist 
regarding the theoretical side effect 
of vitamin B12 deficiency arising 
from longstanding acid suppressive 
therapy as well as the proper absorp-
tion of other vitamins and miner-
als. While iron sulfate and calcium 
carbonate require acid for absorp-
tion, calcium citrate and calcium 
in dairy products remain bioavail-
able in the setting of achlorhydria 
and can be advised to patients who 
require acid suppressive therapy. The 
increased association of Clostridium 
difficile infection remains a real 
threat, particularly to hospitalized 
patients receiving PPI therapy and 
efforts should continue to be made 
to review their indication in this 
setting. 

The test-and-treat approach 
enables a logical and evidence-based 
approach to the management of 
uninvestigated dyspepsia. It is predi-
cated on the inherent prevalence 
of H. pylori within the population 
in question. The American College 
of Gastroenterology (ACG) and 
the American Gastroenterological 
Association (AGA) prefer either 
the fecal antigen or urea breath test 
for determining active H. pylori 
infection over the serologic test. 
Cost-effective models have not 
determined that there is a significant 
difference between a test-and-treat 
approach vs empiric antisecretory 
therapy, but is more than likely to 
be beneficial in areas where the H. 
pylori infection rate is high. The dis-
advantages of this approach include 
exposure to antibiotic resistance and 
C. difficile. Furthermore, eradication 
of H. pylori does not always abolish 
symptoms and, ironically, at least 
one-third of patients will remain 
or become symptomatic because of 
unmasking of underlying GERD or 
because their symptoms were caused 
by underlying FD and not the H. 
pylori.20

Although EGD is the most expen-
sive approach, some argue that the 
upfront expense may be justified 
in a patient with significant anxiety 
and fears of malignancy who may 
ultimately return for care after com-
pletion of alternative strategies or 
seek care from other providers and 
ultimately end up with endoscopy. 
It simply is not practical to send 
all patients with dyspepsia symp-
toms to upper endoscopy due to its 
associated cost and the associated 
risks with the invasiveness of this 
procedure, as well as the limitations 
in health care resources. A meta-
analysis of five trials comparing ini-
tial endoscopy with a test-and-treat 
approach showed that endoscopy 
may reduce the risk of recurrent 
dyspeptic symptoms but at the 
expense of cost effectiveness.22 The 
evidence-based value of patient reas-
surance with this strategy remains 
largely unsubstantiated. 

Diagnostic Approach  
and Considerations

After a thorough history and 
physical are obtained to develop a 
tiered differential diagnosis, a rea-
sonable and cost-effective workup 
can be pursued. The physical exam 
for a patient thought to have FD 
is unrevealing and serves to rule 
out alarm features such as jaundice, 
lymphadenopathy, and abdominal 
mass as well as to examine for com-
peting biliary or musculoskeletal 
conditions. Routine laboratory test-
ing is limited to a CBC to complete 
the alarm feature assessment for 
anemia that cannot be asked directly 
during the patient encounter. Based 
on the pretest probability of the dif-
ferential diagnosis obtained on the 
history and physical, additional labs 
and studies may be appropriate. 

Age remains one of the most 
important determinant risk factors 
for the probability of identifying a 
malignancy. In the United States, 
where the prevalence of gastric 
carcinoma is far less than in certain 
Asian countries like Japan, using 
an age cutoff of 55 years in those 

lacking alarm symptoms, there 
remains only a 0.5% risk of miss-
ing an occult malignancy, which 
is deemed to be the threshold for 
acceptable risk by the guidelines 
put forth by the ACG.23 Patients > 
55 years of age or < 45 years of age 
with risk factors for gastric malig-
nancy — including those with a 
family history, those who emigrated 
from a country with a high rate of 
gastric cancer, or those who had 
a prior partial gastrectomy — will 
require upper endoscopy as the 
first-line diagnostic study, consider-
ing that most patients with newly 
diagnosed gastric cancer are already 
incurable at the time of diagnosis 
(see Table 4). 

Conversely, the widespread use of 
EGD for GERD recently has been 
reviewed by the Clinical Guidelines 
Committee of the American College 
of Physicians to describe the indi-
cations for and yield of this study 
in helping primary care physicians 
make high-value patient care deci-
sions.24 Because of the significant 
overlap between symptoms of 
dyspepsia with those who describe 
reflux disease, the judicious use of 
EGD is important to prevent the 
overall higher health care costs with-
out improving patient outcomes. 
White men older than age 50 who 
are obese and smoke with long-
standing symptoms for more than 
5 years’ duration and nightly reflux 
symptoms represent the highest risk 
for developing Barrett’s esophagus 
and may benefit from a one-time 
screening upper endoscopy. Clear 
evidence demonstrates that men 
who are younger than 50 or women 
of any age with longstanding clas-
sic reflux symptoms should not be 
screened in this fashion, as they rep-
resent such a low absolute risk for 
esophageal adenocarcinoma. 

In patients with risk factors and 
suspicion for malignancy or PUD 
but who either decline or are not 
good candidates based on risk to 
undergo upper endoscopy, a barium 
swallow with upper gastrointes-
tinal series remains a formidable 
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second-line test to assess for overt 
luminal abnormalities such as large 
ulcers or mass lesion causing gas-
tric obstruction. Malignant ulcers 
tend to have irregular margins while 
benign ulcers appear smooth. This 
test also enables the primary care 
physician to make a rudimentary 
determination regarding gastric 
emptying. A large obstructive mass 
creating gastric outlet obstruction 
will be evident to the naked eye, but 
the radiologist reading the sequence 
of fluoroscopically timed films also 
will be able to make a comment 
on the amount of time the barium 
spends in the stomach and deter-
mine whether a motility disorder 
is present. Determining whether 
this gastric motility derangement is 
accountable for the patient’s symp-
toms is debatable, and the position 
from Rome III is that a gastric-
emptying study currently is not 
recommended as a routine clinical 
test because the results uncommonly 
alter management.6

Delayed gastric emptying is com-
monly identified in patients with 
dyspepsia. One study estimates the 
overlap to be between 30% and 
80%.25 Gastroparesis is a well-known 
and documented entity in patients 

with underlying diabetes and is 
sometimes not considered in non-
diabetic patients presenting de novo 
with dyspepsia symptoms. Gastric 
emptying studies can document 
and quantify the severity of gastric 
emptying delay by measuring the 
half-life of a radioactively labeled 
egg sandwich consumed. The most 
reliable method to establish the 
diagnosis of gastroparesis is gastric 
retention of solids at 4 hours mea-
sured by scintigraphy, whereas stud-
ies of shorter duration or based on a 
liquid challenge result in decreased 
sensitivity.26 This must be considered 
in centers that offer only a 90-min-
ute or 2-hour study. Subsequent 
liquid phase gastric emptying studies 
still may hold clinical value to help 
primary care physicians determine if 
a patient is able to tolerate a liquid 
diet to maintain adequate nutrition. 

Testing for active H. pylori plays 
an important role in the test-and-
treat strategy as described above 
and requires clear guidance on the 
interpretation of positive studies at 
the time in which they are ordered. 
H. pylori is second to only NSAIDs 
as the leading culprit of PUD in the 
United States. While PUD consti-
tutes a minority (5-15%) of cases 

of chronic dyspepsia, most of these 
patients have H. pylori infection.27 If 
the decision is made to test for H. 
pylori in patients with uninvestigated 
dyspepsia, the prevalence of this 
infection should first be determined 
because rates vary widely among 
populations within the United 
States. Asian, black and Hispanic 
Americans have higher rates of 
H. pylori infection than white 
Americans.3 Immigrant communi-
ties also may contribute to a rise in 
H. pylori prevalence. Primary care 
physicians practicing in populations 
exceeding 10% prevalence should 
consider this strategy, whereas physi-
cians who practice in less prevalent 
communities may proceed with 
empiric antisecretory trial.23 

Furthermore, the type of test 
utilized to determine H. pylori 
infection makes a difference. The 
most accurate noninvasive method 
to assess active infection is by stool 
antigen testing or with either non-
radioactive C13 or radioactive C14 
urea testing. When performing a 
urea breath test, expired breath 
is collected for measurement of 
labeled carbon dioxide. These tests 
accurately detect active infection 
either before or after treatment of 
H. pylori, unlike the IgG serology 
that signifies infection at any time in 
the past and not necessarily a cur-
rent active infection. It is important 
to note that stool or breath testing 
can yield false negative results in 
patients who recently took antibiot-
ics, bismuth-containing compounds, 
PPIs, or possibly H2-receptor antag-
onists. Patients should be instructed 
to stop PPIs at least 2 weeks before 
a urea test is scheduled. Physicians 
must remember that follow-up test-
ing also should be delayed at least 4 
weeks after completing eradication 
therapy to optimize accurate results. 
The serologic test has lower sensitiv-
ity in all patients and low specificity, 
especially in the elderly or those 
with cirrhosis. Results from one of 
the largest randomized trials, which 
included 500 patients with uninves-
tigated dyspepsia, revealed that after 
1 year, 60% fewer endoscopies were 

•	Establish	strong	patient-physician	relationship

•	Reassurance	and	lifestyle	advice

•	Dietary	modification
	- Food	diary
	- Small	frequent	meals
	- Avoid	fat,	fiber,	onions,	peppers,	spices,	citrus	fruit,	coffee,	
carbonated	beverages

•	PPI	and/or	prokinetic	therapy

•	Tricyclic	antidepressant	or	buspirone

•	Cognitive	behavioral	therapy

•	Integrative	therapies	(i.e.,	acupuncture)

•	Evaluate	for	underlying	or	coexisting	affective	disorder,	IBS,	
GERD,	or	another	functional	gastroduodenal	disorder	and	treat	
accordingly

Table 4: Treatment Approach to Patients 
with Functional Dyspepsia



www.ahcmedia.com   Primary Care Reports / Volume 19, Number 3 / March 2013  37

performed without a statistically 
significant difference in symptoms, 
quality-of-life scores, or recurrent 
physician or hospital visits.28 The 
gold standard remains histology 
with special stains obtained only 
after EGD with biopsy. 

Ultrasonography holds no role in 
the evaluation or management of 
dyspepsia in the absence of typical 
biliary pain or suggestive biochemi-
cal test results, and is not recom-
mended as a routine clinical test in 
the evaluation of dyspepsia because 
of its low diagnostic yield. This is 
an important clinical pearl to avoid 

being led down the biliary pathway, 
given the propensity for incidental 
findings resulting in unintended 
consequences that may not affect 
the presenting symptom of dys-
pepsia. Nevertheless, it sometimes 
can be difficult to ascertain typical 
biliary pain by history, particularly 
among patients with language bar-
riers or other communication gaps. 
Although clinical evidence to cor-
relate with cholecystitis warrants 
surgical referral, incidental findings 
of cholelithiasis do not. It becomes 
even more imperative after gall-
stones are detected to illicit a good 
history of biliary pain rather than 

bloating or other symptoms of dys-
pepsia that will not improve follow-
ing cholecystectomy. 

Management
Uninvestigated Dyspepsia. The 

initial management strategy for 
uninvestigated dyspepsia involves 
assessing risk for malignancy or 
PUD and symptoms consistent with 
reflux disease in all patients. Those 
with alarm features or who are  
≥ 55 years of age should pro-
ceed directly to upper endoscopy. 
Patients taking chronic NSAIDs, 
even with concomitant antisecretory 
therapy, also are at increased risk to 

Figure 3: Algorithm for the Management of Uninvestigated Dyspepsia

Uninvestigated	dyspepsia

Age	>	55	years		
or	alarm	features Age	≤	55	years

No	alarm	features

EGD
HP	prevalence	

≥	10%
HP	prevalence		

<	10%

8-week	PPI	trial Test-and-treat		
for	H. pylori

Test-and-treat		
for	H. pylori

8-week	PPI	trial

EGD EGD

See	Table	4	for	treatment	
approaches	to	patients	with	

functional	dyspepsia

Adapted	from:	Talley	NJ,	et	al.	Guidelines	for	the	Management	of	Dyspepsia.	Am J Gastroenterol 2005;100:2326.

See	Table	4	for	treatment	
approaches	to	patients	with	

functional	dyspepsia
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develop ulcer disease with complica-
tions such as gastric outlet obstruc-
tion, which is very hard to ascertain 
by history alone. These patients 
also should proceed with structural 
examination if a trial off therapy 
does not abate symptoms. 

The management of younger 
patients with uninvestigated dys-
pepsia without risk factors for PUD 
becomes more challenging. The 
ACG and AGA recommend a test-
and-treat approach followed by acid 
suppression therapy trial if symp-
toms persist. The American Society 
of Gastrointestinal Endoscopy also 
agrees with this initial approach 
with endoscopy offered electively to 
those who are found to be H. pylori 
negative. All three societies agree 
that upper endoscopy should be rec-
ommended after a trial of unsuccess-
ful antisecretory therapy, preferably 
with PPIs. Where the prevalence of 
H. pylori is exceedingly low (< 10%), 
the ACG advises forgoing H. pylori 
testing altogether and proceeding 
with a 4- to 8-week trial of PPI first 
(see Figure 3). 

Investigated (Functional) 
Dyspepsia. The algorithmic 
approach above is well-defined to 
correctly identify those at risk for 
life-threatening symptoms or treat-
able ulcer disease, but the vast 
majority of patients with resultant 
nonulcerative FD may be left in the 
same predicament with symptoms 
unchanged. FD remains one of the 
most common forms of dyspepsia in 
the primary care setting and requires 
added evidence-based attention. The 
present paradigm to management 
involves overlapping antisecretory 
therapies, H. pylori eradication ther-
apies, and prokinetic therapies. 

Establish Strong Patient-
Physician Relationship. A holistic 
approach to the psychosocial stress-
ors affecting patients with functional 
dyspepsia as well as biomedical fac-
tors that afflict the patient is impor-
tant. Careful anticipatory guidance 
is important to establish a tiered 
approach to address this condition 

with the expectation set that ruling 
out serious disease in a well-planned 
approach is important even if a trial 
of acid suppressive medicines and/
or combination antibiotic therapy 
has failed. Explaining to the patient 
that the current diagnostic Rome 
III criteria requires 3 months dura-
tion of dyspeptic symptoms with 
symptom onset at least 6 months 
prior to the diagnosis without struc-
tural explanation for their symptoms 
can help frustrated patients real-
ize that this is a chronic, involved 
disorder that applies to them and 
requires time to fulfill the criteria. 
Re-establishing new goals and vali-
dating patient symptoms is crucial 
to maintaining the trust of patients 
when they may face the crux of 
seeking care elsewhere or disre-
garding further medical evaluation 
altogether. 

Frame the conversation in this 
context: To achieve the best success, 
a multidisciplinary approach will be 
instituted together with adjustments 
based on patient feedback along the 
way. This impresses upon the patient 
the need to replace the single-treat-
ment, trial-and-error approach with 
a comprehensive plan to address 
multiple factors including the 
psyche. Set a collaborative environ-
ment from the start that involves the 
patient as part of the team so that 
he or she becomes more actively 
involved in the care plan and feels 
comfortable bringing up new factors 
that may have been  subconsciously 
suppressed. Recruit the patient to 
document his/her symptoms by 
a daily written log to serve as an 
objective reference point to deter-
mine future improvement in addi-
tion to what is documented in the 
medical record. Establish a reason-
able and achievable goal of achieving 
50% symptomatic improvement 50% 
of the time rather than eliminating 
symptoms altogether.29

Lifestyle and Dietary 
Modification. Considering the high 
rate of delayed gastric emptying in 
patients with functional dyspepsia, 
this becomes an easy empiric and 

risk-free starting point to adjust 
lifestyle habits. Applying the same 
physiologic concepts understood 
about digestion and treatment of 
gastroparesis makes good sense. 
Educating patients on limiting fat 
and fiber consumption, which delays 
gastric emptying, is important. 
Patients should avoid aggravating 
foods, similar to the dietary modifi-
cations recommended for GERD. A 
food diary may be used to identify 
specific foods that trigger symptoms. 
Foods frequently reported to worsen 
dyspeptic symptoms include onions, 
peppers, citrus fruit, coffee, carbon-
ated beverages, and spices.30 Despite 
the lack of formally assessed clinical 
evidence to demonstrate causation 
with specific foods and functional 
dyspepsia, this is a low-cost, low-risk 
therapeutic option that may provide 
symptomatic benefit. 

Altering eating habits to smaller, 
more frequent meals is a neces-
sary part of any treatment plan 
for gastroparesis and can easily 
be employed for those who have 
FD with meal-related symptoms. 
Primary care physicians play a piv-
otal role in actively managing the 
medicine chest for their patients 
and can make tremendous strides to 
limit polypharmacy with drug inter-
actions that delay gastric emptying. 
Wean and discontinue opiods and 
benzodiazepines wherever possible. 
Recruit the assistance of physiatrists 
for creative, nonopiod analgesic 
alternatives or interventional thera-
pies where applicable. Recognize 
that electrolyte homeostasis is a 
requirement for proper gastric 
motility and ensure potassium, 
calcium, magnesium, and phospho-
rus serum levels are intact. A few 
metabolic syndromes, including 
hypothyroidism, can contribute to 
impaired gastric emptying. Adrenal 
insufficiency manifests in subtle ways 
and includes early chronic nausea 
and vomiting with gastrointestinal 
symptoms before frank hypotension 
and multisystem decompensation 
ensue. When symptoms persist, 
many authorities support obtain-
ing a 4-hour, solid-phase gastric 
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emptying scan, although this cannot 
distinguish a dyspeptic patient from 
a nondiabetic patient with gastropa-
resis, given that 30% of patients with 
FD have delayed gastric emptying.10

Pharmacotherapy. Drug treat-
ment for nonulcer or FD is limited 
and only marginally effective; how-
ever, recent randomized trials have 
established efficacy of certain agents 
over placebo. Effective treatments 
include tricyclic antidepressants, 
H2-receptor antagonists, and PPIs, 
even if patients had little to no 
response to prior trials before their 
diagnostic EGD. The evidence on 
antacid, sucralfate, and bismuth has 
not met statistical significance and 
should be abandoned as ineffective 
for this indication. Investigational 
therapies, including gastric fundus 
relaxation techniques with buspirone 
and sumatriptan as well as prokinetic 
agents and visceral analgesic medica-
tions, hold limited promise. 

Tricyclic Antidepressants. 
Tricyclic antidepressants or trazo-
done prescribed in low doses both 
have been useful in functional gas-
trointestinal disorders to target vis-
ceral hypersensitivity. Their sedating 
side effect may serve as a positive 
influence in younger patients with 
concomitant insomnia and impaired 
visceral perception in those with 
FD.31,32 Amitriptyline 10-25 mg at 
night or trazodone 25-50 mg at 
night can be initiated and uptitrated 
to 2-3 times. These starting doses 
are based on side effects with the 
realization that 4-6 weeks will be 
required to assess for positive clini-
cal effect. Secondary amines, such 
as desipramine or nortriptyline, have 
fewer anticholinergic side effects 
than tertiary amines, such as ami-
triptyline or imipramine, and may 
be desirable in an older patient or 
in those who cannot tolerate other 
agents starting at 25 mg by mouth 
nightly.33 The effects of other anti-
depressants, including sertraline 
and the selective serotonin and 
norepinephrine reuptake inhibitor 
venlafaxine, have not proved to be 
effective in randomized, controlled 

trials when compared to placebo on 
improving symptoms and cannot 
be recommended in the absence of 
concomitant affective symptomatol-
ogy with any strong evidence.14,15

Buspirone. A recent random-
ized, placebo-controlled, crossover 
trial demonstrated efficacy of the 
5-hydroxytryptamine 1A recep-
tor agonist buspirone over placebo 
in the symptomatic treatment of 
patients with FD. Based on impaired 
accommodation and hypersensitiv-
ity to gastric distension believed to 
be involved in the development of 
FD, buspirone relaxes the proximal 
stomach in healthy individuals and, 
when applied to a small population 
of patients meeting Rome III crite-
ria for FD, had statistically signifi-
cant reduction in overall severity of 
symptoms of dyspepsia (P < 0.005) 
as well as less individual symptoms 
of postprandial fullness, early satia-
tion, and upper abdominal bloating. 
Buspirone significantly increased 
gastric accommodation compared 
to placebo, although gastric emp-
tying of liquids was delayed. This 
proof-of-concept study is exciting 
as it builds on the observations of 
a recent larger, placebo-controlled 
study in Japan using tandospirone 
with the same mechanism of action. 
The oral administration of buspi-
rone 10 mg taken three times daily 
for 4 weeks had no statistical change 
in adverse events when compared 
to placebo, but when used at higher 
doses as indicated for anxiolytic 
purposes, it has been associated with 
dizziness, lightheadedness, and nau-
sea. While the comorbidity between 
functional gastrointestinal disorders 
and psychiatric disorders, namely 
anxiety disorders, is high, further 
research into targeting pathways 
involving this pathway may offer a 
potential therapeutic advantage to 
patients with FD.34

Antisecretory Therapy. 
Convincing patients to return to 
antisecretory therapy after a prior 
failed trial may be difficult, but 
both H2-receptor antagonists and 
PPI therapy have been studied 

and deemed more effective than 
placebo. A meta-analysis of eight 
placebo-controlled, randomized 
trials of PPIs for FD noted that 
for every 10 patients treated with 
a PPI, one patient will derive ben-
efit. Interestingly, the benefits were 
greatest in those with reflux-like 
symptoms and less effective in those 
with only epigastric pain, but there 
was no significant benefit in those 
with dysmotility-like symptoms. 
Moayyedi’s subsequent meta-anal-
ysis of 10 randomized, controlled 
trails including 3347 patients dem-
onstrated again that PPIs were 
effective with more than a third of 
patients improved with PPI therapy 
compared to placebo.35,36 

Esomeprazole similarly was com-
pared to placebo and no benefit was 
found for twice daily dosing for FD 
compared to once daily; however, 
there was a statistically significant 
benefit seen at 8 weeks that was not 
evident at 4 weeks.37 It is impor-
tant that PPIs be used for at least 
8 weeks prior to abandoning this 
therapy as ineffective, because it 
takes a prolonged time period to 
restore remodeling of visceral sensa-
tion in FD based on what is known 
from physiologic studies of gastric 
acid hypersensitivity to duodenal 
exposure. The take-home point for 
primary care physicians is that if 
empiric antisecretory trial with PPI 
therapy is pursued, once daily dos-
ing is fine, but a 1- to 4-week trial is 
not predictive of an 8-week trial of 
therapy. Know this before counsel-
ing patients on what to expect and 
when to expect it. 

Prokinetic Therapy. Prokinetic 
therapy has a limited niche in 
patients with FD with concomi-
tant delayed gastric emptying, 
which affects up to a third of all 
patients. These patients may have 
been subgrouped as postprandial 
distress syndrome (PDS) with meal-
related symptoms involving early 
satiation and postprandial fullness. 
Moayyedi also performed a meta-
analysis of studies on domperidone 
and cisapride for FD including 19 
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randomized, controlled trials includ-
ing 3178 patients. This study dem-
onstrated a significant prokinetic 
superiority in alleviating symptoms 
with a number needed to treat of 
6.38 The problem is that neither 
drug in this study is available in the 
United States because of QT pro-
longation and cases of fatal cardiac 
arrhythmias, respectively. 

Metoclopramide is a dopaminergic 
and serotonergic receptor antago-
nist with a stimulatory effect on 
upper gastrointestinal motility based 
on poor-quality, older studies that 
could be reserved for difficult cases 
and for a limited treatment dura-
tion considering their potential for 
developing irreversible neurologic 
side effects. There are no studies 
with metoclopramide in patients 
with FD. Routine gastric empty-
ing studies are not recommended 
because improvements in emptying 
do not correlate well with symp-
tom improvement.39 This drug can 
prolong QT intervals and increase 
serum prolactin levels. Central ner-
vous system side effects can be seen 
in 20% of patients treated with stan-
dard doses of metoclopramide. This 
includes agitation, anxiety, drowsi-
ness, or insomnia. Metoclopramide 
currently holds a black box warning 
for irreversible tardive dyskinesia 
and mandates deliberate informed 
consent prior to initiation of this 
medication with clear stop instruc-
tions conveyed to the patient and 
close interval reassessment of ongo-
ing use beyond 12 weeks. 

Both PPIs and prokinetics can 
be used as initial empiric pharma-
cotherapy based on symptom pat-
terns. PPIs are more likely to be 
effective among patients reporting 
reflux component in the presence of 
retrosternal or epigastric burning or 
pain. Prokinetic therapy may be of 
benefit among those subgrouped as 
PDS with meal-related fullness and 
early satiation. Combination therapy 
may have additive effects, but single-
drug therapy is preferred initially.40

Helicobacter pylori Eradication. 

The effect of H. pylori eradication in 
FD remains controversial. It remains 
part of the diagnostic evaluation of 
uninvestigated dyspepsia and if diag-
nosed it should be treated. Separate 
meta-analyses have fallen on either 
side of the issue in the past, though 
a more recent Cochrane meta-analy- 
sis has reported a 10% relative risk 
reduction with H. pylori eradication 
compared to placebo at 12 months 
of follow-up. This may provide 
symptom resolution in a small per-
centage of patients.

Bio-Psycho-Social Model. 
Psychological therapies — includ-
ing hypnosis, cognitive behavioral 
therapy, and relaxation therapy — 
generally are not helpful in patients 
with FD.41 Despite this, recent 
patient survey data suggest a strong 
relationship between dyspepsia and 
psychiatric comorbidity with a two-
fold increased risk of generalized 
anxiety disorder and a threefold 
increased risk of major depressive 
episodes in the general population.42 
Physicians should screen for these 
affective disorders as well as somato-
form disorders and provide neces-
sary treatment. 

Integrative Medical Therapies. 
Outside the scope of pharmaco-
therapy, integrative medicine is 
gaining more attention in functional 
disorders, with many patients seek-
ing nontraditional care on their 
own. A systematic review of studies 
suggests a benefit from peppermint 
oil.43 A recently published study 
involving acupuncture treatment 
significantly improved symptoms 
and quality-of-life scores of patients 
with FD.44 Interestingly, incorporat-
ing state-of-the-art PET-CT imag-
ing of the brain, this study indicated 
that acupuncture treatment mark-
edly decreased glycometabolism in 
the insula, ACC, and hypothala-
mus, which are considered the key 
regions of “gut-brain communica-
tion” and which play important 
roles in processing and modulat-
ing pain, emotion, and visceral 
sensation. 

Vigilance to Differential 
Diagnosis. Overall, up to 86% of 
primary care patients with dyspepsia 
continue to be symptomatic up to 1 
year after initial presentation, despite 
multiple therapeutic options.45 
Developing a strategy of care similar 
to that used in managing patients 
with other unexplained physical 
symptoms is appropriate. Monitor 
symptoms with regular follow-up 
visits, address psychosocial stressors, 
and enable patients to cope with 
their illness while remaining attentive 
to the development of other coexist-
ing disorders such as IBS, GERD, or 
any other functional gastroduodenal 
disorder as well as new psycho-social 
stressors affecting patient’s state of 
wellness (see Table 4).

Summary
Dyspepsia remains a common 

complaint in the United States, and 
although only a quarter of those 
with symptoms actually present for 
this, dyspepsia represents a very 
large number of patients in primary 
care. Those who seek out care need 
an appropriate, evidence-based 
clinical evaluation. Initial treatment 
strategies should be pursued after 
assessment for alarm features to a 
strategy of antisecretory therapy, 
H. pylori eradication therapy, or 
upper endoscopy with a plan for 
subsequent reassessment, realizing 
that no one approach is expected to 
yield complete remission of symp-
toms if FD ultimately is discovered. 
Reassurance and lifestyle advice may 
be sufficient in patients with mild 
or intermittent symptoms, whereas 
drug or integrative therapies may 
be useful in those with more severe 
symptoms. An individually tailored, 
holistic treatment model is required 
for those with FD after establishing 
rapport to help patients manage and 
remain productive while living with 
this chronic disorder. 
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CME QUESTIONS

1. When evaluating a new patient 
with uninvestigated dyspepsia, 
the test-and-treat approach may 
be an acceptable strategy when 
the prevalence of H. pylori in that 
population exceeds:
a. 2%
b. 5%
c. 8%
d. 10%
e. 20%

2. Which of the following features 
would not affect your decision 
to proceed with advising upper 
endoscopy in a patient presenting 
with postprandial fullness?
a. Palpable abdominal mass
b. History of biliary pain
c. Age > 55 years
d. Iron deficiency anemia
e. Recurrent vomiting

3. Your patient returns after 8 weeks 
of twice daily PPI therapy since 
her EGD did not reveal ulcer 
findings with ongoing meal-
related symptoms. Which of the 
following would not be a suitable 
option?
a. Initiate amitriptyline 25 mg  

by mouth nightly
b. Initiate venlafaxine by mouth 

daily
c. Provide reassurance  

counseling
d. Add trazodone to her current 

regimen
e. Limit dietary fat and fiber 

consumption
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4. The symptomatic diagnosis of a 
patient with functional dyspepsia 
requires each of the following 
except:
a. at least 3 weeks of symptoms 

over the last 3 months.
b. upper endoscopic investiga-

tion.
c. chronicity of symptoms that 

started more than 6 months 
ago.

d. lab work including an evalua-
tion for anemia.

e. exclusion of typical GERD 
symptoms.

5. Each of the following statements 
are true about dyspepsia except:
a. delay in gastric emptying 

has been noted to occur in 
roughly 30% of patients with 
dyspepsia symptoms.

b. Barrett’s esophagus and upper 
gastro-esophageal malignancy 
are identified in 10%  
of patients presenting with 
dyspeptic symptoms.

c. the onset of symptoms is not 
associated with change in 
bowel habits distinguishing it 
from another functional disor-
der, irritable bowel syndrome.

d. chemical stimuli including 
acid, nutrients, and capsaicin 

at the mucosal surface of the 
duodenum play an important 
role in enhancing gastroduo-
denal mechanosensitivity and 
resultant dyspeptic symptoms.

e. the only known genetic link 
to dyspepsia has been identi-
fied as polymorphisms of the 
GNB3 gene.

6. In which instance would a test-
and-treat approach for H. pylori 
be appropriate?
a. 37-year-old male with history 

of roux-en-y gastric bypass 
surgery

b. 40-year-old Hispanic woman 
who recently returned from 
South America

c. 44-year-old white male with a 
history of prostate cancer 

d. 21-year-old Japanese exchange 
student

7. History alone should suffice to 
separate biliary pain from dyspep-
sia as to avoid routine ordering 
of abdominal ultrasounds for this 
purpose. 
a. True
b. False 
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When One  
Antihypertensive Med 
is Not Enough: Which 
Combination?
Source: Kato J, et al. J Am Soc Hypertens 
2012;6:393-398.

The allhat trial is the largest hyper-
tension clinical trial ever done, origi-

nally enrolling more than 42,000 individu-
als. That trial concluded that a thiazide 
diuretic (chlorthalidone) was at least as 
good as — and in some situations superior 
to — a calcium channel blocker ([CCB] 
amlodipine) or an angiotensin converting 
enzyme inhibitor ([ACE] lisinopril), and 
that an alpha blocker (doxazosin) was in-
ferior to any of the three others.

But ALLHAT also demonstrated that 
only about 25% of hypertensives are able 
to maintain control on one medication. 
So, when one antihypertensive med is 
not enough, which combination should 
we choose?

The ACCOMPLISH trial was the first 
to address this question on a large-scale 
basis (n = 11,506) by directly comparing 
ACE/CCB (benazepril/amlodipine) with 
ACE/diuretic (benazepril/hydrochlorothi-
azide). In this trial, outcomes were supe-
rior for ACE/CCB.

Not everyone can tolerate an ACE, 
most commonly due to cough. Kato et al 
performed a clinical trial to compare in 58 
hypertensive elderly patients (mean age, 
72 years) the efficacy of an angiotensin 
receptor blocker (ARB)/CCB (mostly ol-
mesartan/amlodipine) with ARB/diuretic 
(mostly olmesartan/indapamide). 

At the conclusion of the trial, the ARB/
CCB combination provided superior blood 
pressure reduction to ARB/diuretic. The 

diuretic used in ALLHAT was chlorthali-
done, which is definitely more potent than 
hydrochlorothiazide; whether substitution 
of chlorthalidone for indapamide in this 
trial might have tipped the scales in anoth-
er direction remains unknown.   n

Vitamin D for  
Osteoarthritis: NOT

Source: McAlindon T, et al. JAMA 2013; 
309:155-162.

For a burgeoning population of baby-
boomers who wish to continue being 

physically active despite advanced years, 
tools to provide symptomatic relief from 
osteoarthritis (OA) are valuable (e.g., topi-
cal and systemic NSAIDs, opioids, physi-
cal therapy), but disease-modification is 
really the “holy grail.” At the current time, 
we do not possess any disease-modifying 
pharmacotherapy for OA.

Since vitamin D (VID) is an important 
player in bone health, might it influence 
symptoms or disease progression of OA? 
McAlindon et al performed a 2-year ran-
domized, placebo-controlled trial of VID 
in subjects with symptomatic OA of the 
knee. VID dose was titrated from 2000 
IU/d up to as much as 8000 IU/d, depend-
ing on attainment of a goal plasma VID 
level between 36-100 ng/mL. In this popu-
lation of mostly Caucasian adults (mean 
age, 62 years) living in the Boston area, it 
is perhaps not surprising that baseline lev-
els of VID averaged 22 ng/mL.

At the end of the trial, no effect (posi-
tive or negative) was seen from supple-
mentation with VID on either OA symp-
toms or evidence of disease progression as 
measured by degree of cartilage loss.   n

Early Identification of 
COPD Exacerbations

Source: Yanez AM, et al. Chest 2012; 
142:1524-1529.

Acute exacerbations of chronic ob-
structive pulmonary disease (AE-

COPD) are consequential: 10% of pa-
tients admitted to the hospital die, 25% 
of those admitted to the ICU die, and the 
mortality rate in the year following an 
AE-COPD hospitalization for those who 
are discharged home is as high as 43%. 
Even after successful recovery from an 
AE-COPD, decrements in pulmonary 
function from pre-event status are noted 
that are not regained. Early identification 
of AE-COPD, with an intent-to-treat with 
minimum delay, might possibly alter the 
ominous natural history of AE-COPD.

Historically, it has been shown that the 
increasing dyspnea characteristic of AE-
COPD typically begins about 5 days before 
patients seek consultation from their clini-
cian. For asthma, wider swings in variation 
between morning and evening peak flow 
rate herald an acute deterioration, even be-
fore patients are overtly symptomatic. In a 
similar vein of thought, the authors postu-
lated that changes in respiratory rate would 
signal an impending AE-COPD.

Oxygen-dependent COPD patients 
(n = 89) were asked to monitor respira-
tory rate daily for 3 months. Monitor-
ing of daily respiratory rate (DRR) was 
performed automatically by installing a 
monitoring device to the patients’ oxy-
gen delivery systems. Although respira-
tory rate was monitored at three different 
times each day, only the mean DRR rate 
was used for evaluation.

During 3 months of follow-up, 30 of 
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the 89 patients required hospitalization for 
AE-COPD. Baseline average DRR for the 
group as a whole was 16 breaths/minute; 
among the subgroup ultimately admitted 
for AE-COPD, baseline DRR was 15.2. In 
the 5 days prior to an AE-COPD admis-
sion, their DRR increased to 19.1, but no 
meaningful change in DRR was seen in 
patients not requiring hospital admission. 
DRR may provide a new window into ear-
ly identification of AE-COPD.   n

CKD: Consistency of 
GFR and Albuminuria 
as Risk Predictors

Source: Hallan SI, et al. JAMA 2012;308: 
2349-2360.

Clinicians have become increasingly 
aware of the disease burden associ-

ated with chronic kidney disease (CKD), 
especially since the routine inclusion of 
a calculated estimated glomerular filtra-
tion rate (eGFR) within metabolic profile 
testing. Promulgation of CKD stages by 
national organizations and encourage-
ment of clinicians to consider referral 
of patients with CKD at an earlier stage 
(usually by CKD stage 3-B) has prompted 
the clinical community to address eGFR 
as well as the presence, absence, and se-
verity of urinary albumin excretion on a 
more consistent basis. Because of inher-
ent renal functional decline associated 
with increased age, accompanied by de-

crease in muscle mass that contributes to 
the generation of creatinine, some have 
questioned whether current stratification 
of CKD by eGFR, albuminuria, or both 
holds true throughout the lifespan.

Hallan et al performed a meta-anal-
ysis on data from more than 2 million 
individuals in Asia, Australasia, Europe, 
and North/South America to investigate 
whether eGFR and the presence of albu-
minuria remain consistently predictive of 
adverse outcomes.

Although at older ages the absolute 
risk imparted by CKD was greater than 
in younger folks (simply because a larger 
absolute number of older individuals die 
than younger individuals, whether or not 
they have CKD), overall, the hazard ra-
tio (HR) for mortality decreased with 
increasing age. For example, at an eGFR 
of 45 mL/min, the HR for death (when 
compared to a normal eGFR) was 3.5 for 
persons ages 18-54, 2.2 for ages 55-64, 
and 1.35 for ages > 75 years. A similar 
relationship was noted for albuminuria.

Albuminuria and reduction in eGFR are 
associated with adverse outcomes through-
out the lifespan, although the HR for risk 
appears to lessen as we age.   n

Changing Outcomes 
for Patients with 
Chronic Hepatitis C

Source: van der Meer AJ, et al. JAMA 
2012;308:2584-2593.

Chronic hepatitis c (hepc) has an in-
creased risk for liver cancer, end-

stage liver disease, and all-cause mor-
tality. Fortunately, current antiviral 
treatments for HEPc (e.g., ribavirin and 
interferon) are effective in the majority of 
subjects. As many as 80% of HEPc pa-
tients who complete a therapeutic course 
will obtain what is called a sustained vi-
rological response (SVR); that is, no de-
tectible HEPc virus 6 months after com-
pletion of therapy. SVR might reasonably 
be titled “cure,” since indications are that 
absence of virus at 6 months is indicative 
of permanent eradication.

Nonetheless, some patients enjoying 
SVR already have experienced inflamma-
tory hepatic changes resulting in fibrosis. 
It has not been sufficiently elucidated 
whether achievement of SVR ultimately 
reduces risk for mortality, liver cancer, or 

hepatic failure, especially in a group with 
already established hepatic fibrosis.

Using an international multicenter da-
tabase (n = 540), the outcomes of HEPc 
patients with long-term follow-up (mean 
8.4 years), as well as biopsy-proven fibro-
sis, were investigated to compare those 
who attained SVR vs those who did not. 
The mortality rate was essentially three 
times greater in those who did not attain 
SVR (26% vs 8.9%); the comparative cu-
mulative incidence rate of liver-related 
mortality or transplantation was even 
more dramatic: 1.9% (SVR) vs 27.4% 
(SVR not attained). The attainment of 
SVR is associated with substantial long-
term reductions in mortality as well as 
less need for liver transplantation.   n

Is Fructose a Primary 
Culprit in Obesity?

Source: Page KA, et al. JAMA 2013;309: 
63-70.

Sorting out the causes of the current 
pandemic of obesity has not been easy 

and appears to have contributions from 
various life quadrants: activity, genetics, 
absolute calorie ingestion, and — most re-
cently — characteristics of the calories we 
ingest. For instance, whereas in the recent 
past one might simplistically think that a 
gram of ice cream and a gram of broccoli 
should result in similar metabolic impact, 
recognition of the glycemic index (varia-
tion in glucose rate of absorption from dif-
ferent food sources) has taught us that a 
calorie is not necessarily always a calorie 
in the grander scope of things.

Fructose, an increasingly common-
place component of fast foods, snacks, 
etc., has recently come under fire as a 
potential culprit exacerbating the obe-
sity pandemic. Mechanistically, fructose 
could be metabolically detrimental be-
cause (compared to glucose, that is) it 
blunts satiety-inducing GLP-1,  and fails 
to shut off appetite-stimulating ghrelin.

Page et al measured regional cerebral 
blood flow in response to glucose and 
fructose ingestion. They found that fruc-
tose did not produce the same reduction 
in hypothalamic cerebral blood flow (as-
sociated with satiety and fullness) as did 
glucose. Disproportionate consumption 
of fructose may be a significant contribu-
tor to weight management problems.   n
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In this issue: Aspirin use and AMD risk; using 
NSAIDs and antihypertensive agents; and FDA 
actions.

Does aspirin cause AMD?
Does regular aspirin use put patients at risk for 

age-related macular degeneration (AMD)? That 
is the finding in a highly publicized study from 
Australia published in JAMA Internal Medicine 
(formerly Archives of Internal Medicine). A 
prospective analysis was conducted from an 
Australian population-based cohort that included 
four examinations in 15 years as well as question-
naires regarding aspirin use. Of the 2389 par-
ticipants with follow-up available, 257 (10.8%) 
were regular aspirin users and 63 of these (24.5%) 
developed neovascular (wet) AMD. Regular aspi-
rin users were more likely to develop neovascular 
AMD: The 15-year cumulative incidence was 
9.3% in aspirin users and 3.7% in non-users. 
After adjustment for age and multiple cardiovas-
cular risk factors, regular users of aspirin had an 
odds ratio of neovascular AMD of 2.46 (95% 
confidence interval [CI], 1.25-4.83). The associa-
tion showed a dose response effect, with daily 
users at higher risk. Aspirin was not associated 
with geographic atrophy (dry AMD). The authors 
conclude that “regular aspirin use is associ-
ated with increased risk of incident neovascular 
AMD independent of a history of cardiovascular 
disease and smoking.” (JAMA Intern Med pub-
lished online Jan. 21, 2013. doi:10.1001/jamain-
ternmed.2013.1583). A related editorial points 
out that age-related AMD is the leading cause of 
blindness in Western countries, and this study 
suggests that regular aspirin is associated with 
an approximate 2.5-fold greater risk in incident 

AMD. The study is not a randomized trial, and 
although there is some biological plausibility in 
the association between aspirin use and devel-
opment of AMD, this study is “not sufficiently 
robust to be clinically directive.” (JAMA Intern 
Med published online Jan. 21, 2013. doi:10.1001/
jamainternmed.2013.2530.) The take-home mes-
sage for now is that for patients who are likely to 
benefit from aspirin (secondary prevention of car-
diovascular disease), practice should not change. 
However, for those patients who take aspirin for 
indications that are less compelling, we may want 
to rethink the recommendation until good trials on 
the relationship between aspirin use and AMD can 
be assessed.   n

NSAIDs and antihypertensive agents
Mixing certain antihypertensive agents with 

nonsteroidal anti-inflammatory drugs (NSAIDs) 
increases the risk of renal failure, according to 
a new study. In a retrospective cohort study of 
nearly 500,000 users of antihypertensive drugs in 
the United Kingdom, rate ratios of acute kidney 
injury associated with current use of certain anti-
hypertensive agents with NSAIDs were assessed. 
After a mean follow-up of 5.9 years, 2215 cases 
of acute kidney injury were identified. Overall, 
current use of a single antihypertensive (either 
diuretics, angiotensin-converting enzyme inhibi-
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tors [ACEIs], or angiotensin receptor blockers 
[ARBs]), along with an NSAID was not associ-
ated with increased rate of acute injury. However, 
combining a diuretic with either an ACEI or ARB 
along with an NSAID increased the rate of acute 
kidney injury significantly (rate ratio 1.31, 95% 
CI, 1.12-1.53). This 31% increased risk of acute 
kidney injury was driven by a nearly two-fold 
increased risk in the first 30 days of use. The 
authors conclude that triple therapy consisting 
of diuretics with an ACEI or ARB along with an 
NSAID was associated with an increased risk of 
acute kidney injury, especially at the start of treat-
ment (BMJ published online January 8, 2013. doi.
org/10.1136/bmj.e8713).   n

FDA actions
An advisory committee to the FDA has recom-

mended moving hydrocodone/acetaminophen 
(Vicodin, Norco) from schedule III to schedule II 
later this year. The move would put the drug in 
the same category as morphine and oxycontin, and 
would require a handwritten, tamper-proof pre-
scription for every prescription and refill. Vicodin 
— the most widely prescribed drug in this coun-
try — is at the center of the controversy regarding 
prescription drug abuse, which has become “epi-
demic” in this country, according to the CDC. The 
United States consumes 99% of all the hydroco-
done produced worldwide, and deaths attributable 
to prescription opioid abuse skyrocketed in the 
last 2 years, outpacing deaths from illegal opioid 
drugs, including heroin. The move is supported by 
some advocacy groups, including an endorsement 
by the American Academy of Pain Medicine, but 
not by others. Some physicians are concerned that 
the schedule change will be a major inconvenience 
for legitimate pain patients and their physicians, 
who will be required to write a tamper-proof pre-
scription for each refill of the drug. 

The FDA has approved an over-the-counter 
version of topical oxybutynin for the treatment of 
overactive bladder in women ages 18 and older. 
The approval is for women only, with oxybu-
tynin available to men by prescription only. The 
anticholinergic drug has been used for years by 
prescription for this indication. In studies of more 
than 5000 subjects, it was determined that con-
sumers can understand the labeling and “properly 
select whether the product is right for them.” 
Merck will market the product as a patch that 
is replaced every 4 days under the trade name 
Oxytrol for Women.

The FDA has lowered the recommended doses 

for zolpidem (Ambien) for women. The agency 
based its recommendation on findings that the 
popular insomnia drug might impair alertness the 
next morning if taken at recommended doses. The 
recommendation is also based on findings that 
zolpidem stays in the body longer than previously 
thought, especially in women who process the drug 
somewhat slower. The new recommended maxi-
mal dose for women has been lowered from 10 
mg to 5 mg for the immediate-release product, and 
from 12.5 mg to 6.25 mg for the extended-release 
(Ambien CR). The FDA further recommends that 
zolpidem and all insomnia drugs should be used at 
the lowest dose needed to treat symptoms in both 
men and woman.

The FDA has approved alogliptin for the treat-
ment of type 2 diabetes. The drug is the fourth 
dipeptidyl peptidase-4 inhibitor after sitagliptin 
(Januvia), saxagliptin (Onglyza), and linagliptin 
(Tradjenta). Takeda Pharmaceuticals has been 
seeking approval for more than 5 years, dealing 
with the FDA’s tighter standards for new diabetes 
drugs. The approval was based on 14 trials involv-
ing about 8500 patients as well as five ongoing 
postmarketing trials. The agency also approved 
two additional combinations of alogliptin with 
metformin and pioglitazone. Alogliptin alone will 
be marketed as Nesina, alogliptin/metformin will 
be marketed as Kazano, and alogliptin/piogli-
tazone will be marketed as Oseni. Both combina-
tion products carry boxed warnings (for lactic 
acidosis associated with metformin and heart 
failure associated with pioglitazone). All three are 
distributed by Takeda Pharmaceuticals.

Johnson & Johnson is one step closer to approval 
of canagliflozin, the first of a new type of diabetes 
drug. The Endocrionologic and Metabolic Drugs 
Advisory Committee voted 10 to 5 in favor of 
approving the drug while still expressing some con-
cern about the cardiovascular safety of the agent. 
Canagliflozin is an oral inhibitor of the sodium 
glucose cotransporter 2 (SGLT2) that reduces 
reabsorption of glucose in the kidney, resulting in 
increased urinary glucose excretion with a conse-
quent lowering of plasma glucose levels as well as 
weight loss. If eventually approved by the FDA, 
it would be the first SGLT2 inhibitor on the U.S. 
market. The FDA denied a similar drug 1 year ago 
(dapagliflozin) because of increased risk of bladder 
and breast cancer. The favorable vote was based on 
clinical trials of more than 10,000 patients world-
wide which showed that the drug improves blood 
sugar levels and led to modest weight loss as well as 
reduction in blood pressure.   n


