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Abstract: Noncardiac chest pain (NCCP) is very common, affecting 

up to 25% of the adult population in the United States. Treatment 

for NCCP has markedly evolved in the past decade and is pres-

ently focused on gastroesophageal reflux disease (GERD) and visceral 

hypersensitivity. Aggressive treatment with proton pump inhibitors 

has become the standard of care for GERD-related NCCP. Pain modu-

lators such as tricyclics, trazodone, and selective serotonin reuptake 

inhibitors are considered the mainstay of therapy for non-GERD-

related NCCP. Other therapeutic modalities such as botulinum toxin 

injections and hypnotherapy have demonstrated promise in small 

clinical trials.
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Noncardiac chest pain (NCCP) is defined as recurring 
angina-like substernal chest pain of noncardiac origin. 
The prevalence of NCCP varies from 14–33% in differ-

ent population-based studies.1,2 Due to the nature of the symptoms, 
which are indistinguishable from those of ischemic heart disease, 
a thorough evaluation by a cardiologist is often necessary. NCCP 
is associated with reports of poor quality of life, regardless of diag-
nostic and therapeutic interventions. Consequently, NCCP patients 
frequently utilize healthcare resources, resulting in the increase of 
direct, as well as indirect, costs.3

Although NCCP affects both genders, women with NCCP 
tend to consult healthcare providers and present to the hospital 
emergency department more often than men.2 In the United States, 
African Americans are less likely to report chest pain symptoms than 
whites.4 In comparison with chest pain patients of cardiac origin, 
NCCP patients are younger, consume greater amounts of alcohol, 
smoke more often, and are more likely to suffer from anxiety.5  
Several studies have shown that the prevalence of NCCP decreases 
with age.6,7 

Esophageal factors that have been proposed as contributors of 
NCCP include gastroesophageal reflux disease (GERD), esophageal 
motility disorders, abnormal mechanophysical properties of the 
esophagus, and visceral hypersensitivity (Figure 1). 
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GERD has been reported to be the most common 
esophageal cause of NCCP. Several studies have dem-
onstrated that the prevalence of GERD ranges from 
21–60% of patients with NCCP.8 The mechanism by 
which acid reflux causes heartburn in some patients and 
chest pain in other patients remains poorly understood, 
and is complicated by the fact that a subset of patients 
with NCCP complain of both heartburn and chest pain 
symptoms. The prevalence of erosive esophagitis among 
patients with GERD-related NCCP varies from 10–70% 
in different studies; this wide range of prevalence is likely 
due to the differences of the patient populations being 
evaluated. Studies have also shown that up to 50% of 
patients presenting with NCCP have abnormal acid expo-
sure.9 A positive symptom index may be used in clinical 
practice to demonstrate the relationship between chest 
pain symptoms and acid-reflux events, despite its limited 
value in NCCP.10

Patients with non-GERD-related NCCP are com-
monly evaluated for esophageal dysmotility. These patients 
have a variety of esophageal motor disorders, including 
diffuse esophageal spasm (DES), nutcracker esophagus, 
achalasia, long-duration contractions, multipeaked waves, 
and hypertensive lower esophageal sphincter (LES). How-
ever, esophageal manometry has a very limited value in 
evaluating patients with NCCP, because the majority of 
patients (70%) demonstrate normal esophageal motor 
activity.11 Patients who have non-GERD-related NCCP 

(except achalasia) are considered to have functional chest 
pain of presumed esophageal origin.12 This group of 
patients includes those with normal or abnormal esopha-
geal motility. The mechanism for pain in this group of 
patients still remains to be elucidated. A variety of under-
lying mechanisms have been proposed, including central 
and peripheral hypersensitivity, esophageal mechano-
physical abnormalities, and sustained contractions of the 
esophageal longitudinal muscle.13,14

The treatment for NCCP is tailored to the potential 
underlying mechanism. In GERD patients, high-dose 
proton pump inhibitors (PPIs), combined with lifestyle 
modifications, provide the highest rate of symptom 
resolution. In non-GERD-related NCCP patients, pain 
modulators are the cornerstone of treatment.

GERD-related NCCP 

Lifestyle Modifications
Lifestyle modifications include elevation of the head of the 
bed, weight loss, cessation of smoking, and the avoidance 
of alcohol, coffee, fresh citrus juice, and other associated 
food products, as well as avoidance of medications that 
can exacerbate reflux, such as narcotics, benzodiazepines, 
and calcium channel blockers.15,16 Although these lifestyle 
modifications are commonly advocated as first-line treat-
ment in GERD patients, there is no evidence to support 
their efficacy in GERD-related NCCP. Regardless, enthu-
siasm about lifestyle modifications is very high among 
physicians, and thus it is highly likely that GERD-related 
NCCP subjects will be instructed to follow them.

Histamine-2 Receptor Antagonists (H2RAs) 
The efficacy of H2RAs for controlling symptoms in 
patients with GERD-related NCCP has been shown to 
range from 42–52%.17 In one study, cimetidine (unknown 
dose) and antacids were shown to be effective in only 42% 
of patients with GERD-related NCCP who were followed 
for a period of 2–3 years.18 It is widely accepted that a 
potent antireflux treatment that provides long-term and 
consistent antisecretory effects is needed in patients with 
GERD-related NCCP. Additionally, from our experience, 
stepping down GERD-related NCCP patients from PPI 
to H2RA therapy has been an unrewarding strategy.

PPIs 
Omeprazole (Prilosec, AstraZeneca) 20 mg twice daily 
or placebo was administered over a period of 8 weeks 
to GERD-related NCCP patients in the only double-
blind, placebo-controlled trial that has been performed.19 
Patients who received omeprazole had a significant reduc-
tion in both the number of days with chest pain and in 
their chest pain severity scores compared to the patients 
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Figure 1. Differential diagnosis of noncardiac chest pain. 
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who received placebo. Thus far, most of the studies 
assessing the efficacy of PPIs in NCCP primarily utilized 
omeprazole. However, it is highly likely that all other PPIs 
would demonstrate similar efficacy. In fact, a recent open-
label study with esomeprazole (Nexium, AstraZeneca) 
administered 60 mg once daily demonstrated complete 
resolution of symptoms in 57.1% of subjects with either 
NCCP or laryngeal manifestations of GERD.20 

Patients with GERD-related NCCP should be 
treated with at least double the standard dose of PPI until 
symptoms remit, followed by dose tapering to determine 
the lowest PPI dose that can control the symptoms. As 
with other extraesophageal manifestations of GERD, 
NCCP patients may require more than 2 months of 
therapy for optimal symptom control. Long-term main-
tenance PPI treatment has been shown to be highly 
effective.21 Borzecki and colleagues22 developed a decision 
tree to compare empiric treatments for NCCP patients 
with H2RAs or standard-dose PPI for 8 weeks with initial 
investigations (upper endoscopy or upper gastrointestinal 
series). Empiric treatment was more cost-effective in 
the initial investigation strategy, with a cost of $849 per 
patient versus $2,187 per patient. 

Surgical Treatment 
The role of antireflux surgery in GERD-related NCCP 
remains to be further elucidated. Several studies have 
demonstrated a significant improvement in symptoms 
following laparoscopic fundoplication in patients with 
GERD-related NCCP. For instance, Patti and associates 
reported improvement in chest pain symptoms fol-
lowing laparoscopic fundoplication in 85% of patients 
with GERD-related NCCP.23 In addition, Farrell and 
coworkers reported that 90% of NCCP patients who 
underwent antireflux surgery experienced improvement 
in chest pain and 50% reported complete symptom 
resolution.24 In contrast, So and colleagues reported that 
after laparoscopic fundoplication, relief of atypical GERD 
symptoms (eg, chest pain) was less satisfactory than relief 
of typical GERD symptoms (eg, heartburn).25 In their 
study, the authors evaluated symptom improvement with 
a questionnaire given 3 months and 12 months after anti-
reflux surgery. Overall, heartburn was relieved in 93% of 
patients, whereas only 48% of patients reported relief of 
chest pain symptoms. 

Non-GERD-related NCCP

The treatment of non-GERD-related NCCP is primar-
ily based on esophageal pain modulation. An important 
development in this field was the recognition that NCCP 
patients with spastic esophageal motor disorders (except 
achalasia), as documented by esophageal manometry, are 

more likely to respond to pain modulators than to muscle 
relaxants. Presently, there are very few well-designed, 
randomized, double-blind, placebo-controlled trials that 
assess the value of pain modulators in patients with non-
GERD-related NCCP.

Muscle Relaxants

Nitrates
Nitroglycerin and long-acting nitrates have been shown 
to cause relaxation of gastrointestinal smooth muscles by 
stimulating cyclic guanosine monophosphate (GMP)-
dependent pathways. Several open-label studies have 
reported that nitrates improve symptoms and esophageal 
motility patterns in patients with chest pain and esopha-
geal dysmotility. Several investigators reported symptom-
atic improvement in patients with DES, accompanied 
by normalization of the motility pattern on esophageal 
manometry during treatment with nitrates.26,27 In one 
study, 5 patients with DES experienced a 4-year clinical 
and manometrical remission.28 However, other studies 
have failed to demonstrate similar efficacy.29,30 Long-act-
ing nitrates in doses of 10–20 mg two to three times 
daily, as well as short-acting, sublingual nitrates for acute 
episodes of chest pain in NCCP patients, were used in 
these studies. 

Overall, studies that evaluated the value of nitrates 
in NCCP have been limited by small numbers of patients 
and inconsistent results in regard to drug efficacy. A  
placebo-controlled trial that excludes patients with GERD 
has yet to be performed. 

Calcium Channel Blockers
Calcium plays an important role in esophageal muscle 
contraction. Consequently, the role of calcium channel 
blocking agents in patients with NCCP and esophageal 
spastic motility disorders has been evaluated by many 
investigators.

Nifedipine, in an oral dose of 10–30 mg three times 
daily, has been shown to decrease the amplitude and 
duration of esophageal contractions in patients with 
nutcracker esophagus after only 2 weeks.31 Unfortunately, 
the effect of the drug disappeared after 6 weeks of treat-
ment with the complete recurrence of symptoms. Davies 
and associates used a placebo-controlled trial to assess the 
efficacy of nifedipine in the prevention of symptomatic 
episodes of esophageal spasm in 8 NCCP patients over a 
period of 6 weeks.32 The authors were unable to find sta-
tistically significant differences in symptom improvement 
between the two therapeutic arms. In contrast, symptom 
improvement was noted in 20 NCCP patients with vari-
ous esophageal motility disorders, including hypertensive 
LES, nutcracker esophagus, DES, and vigorous achalasia, 
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who were treated with nifedipine 10 mg three times daily.33 

Nifedipine was also found to significantly decrease LES 
resting pressure, with a direct correlation to the plasma 
levels of the drug.34

Diltiazem, in doses of 60–90 mg four times daily for 
8 weeks, significantly improved mean chest pain scores 
and esophageal motility studies in patients with nut-
cracker esophagus when compared to placebo.35,36 How-
ever, in a study evaluating 8 patients with DES, the effect 
of diltiazem in relieving chest pain was not different from 
the effect of placebo, probably due to the small number of 
patients who participated in the study.37

Other calcium channel blockers have been evalu-
ated in patients with primary esophageal motor disorders 
including verapamil, fendiline, nimodipine (Nimotop, 
Bayer), and nisoldipine (Sular, Sciele), with various effects 
on LES resting pressure and esophageal amplitude con-
tractions.34 Regardless, calcium channel blockers appear 
to have a transient esophageal motor effect that translates 
to a short-lived improvement in symptoms, compounded 
by a variety of side effects such as hypotension, bradycar-
dia, and pedal edema.

Phosphodiesterase Type 5 (PDE5) Inhibitors
Sildenafil (Viagra, Pfizer) is a potent selective inhibitor of 
cyclic GMP-specific PDE5, which inactivates the nitric 
oxide–stimulated GMP. Intracellular accumulation of the 

latter induces smooth muscle relaxation. The drug has 
been shown to improve esophageal motility in patients 
with nutcracker esophagus or hypertensive LES by low-
ering LES resting pressure, reducing distal esophageal 
amplitude contractions, and prolonging the duration of 
LES relaxation.38,39 However, thus far, there have been no 
studies that specifically address NCCP patients, so the 
value of this compound in NCCP remains unknown. 
Additionally, the usage of this compound in NCCP will 
likely be limited by its cost and side effects.

Other Muscle Relaxant Agents 
The antispasmodic cimetropium bromide has been shown 
to be efficacious in 8 NCCP patients with nutcracker 
esophagus when taken intravenously, but clinical data 
regarding the efficacy of an oral formulation are still lack-
ing. Hydralazine, an antihypertensive compound that 
directly dilates peripheral vessels, was shown to improve 
chest pain and dysphagia by decreasing the amplitude and 
duration of esophageal amplitude contractions in a study 
evaluating only 5 patients.30

Overall, evidence to support the therapeutic ben-
efit of anticholinergic agents for the treatment of NCCP 
remains very limited. Furthermore, there is no evidence 
to suggest that a selective or nonselective anticholinergic 
agent would improve symptoms in patients with esopha-
geal spastic motor disorder.

Figure 2. Diagnostic and 
treatment algorithm for 
noncardiac chest pain (NCCP).

*Dysphagia, odynophagia, weight 
loss, anorexia, etc. 
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Pain Modulators

Visceral hyperalgesia is thought to be the primary under-
lying mechanism of patients with non-GERD-related 
NCCP, regardless of the presence or absence of esopha-
geal motor disorder. Consequently, drugs that can alter 
esophageal pain perception have become the mainstay of 
therapy in these patients.

Several drugs have been shown to have a pain modu-
latory effect or a visceral analgesic effect, thus alleviating 
chest pain symptoms. These drugs include tricyclic anti-
depressants (TCAs), selective serotonin reuptake inhibi-
tors (SSRIs), theophylline, and trazodone.

TCAs 
Several studies have demonstrated that antidepressants 
have a visceral analgesic effect,40 but they also appear to 
inhibit calcium channels and thus may have an additional 
muscle relaxant–like effect.41 TCAs have both central 
neuromodulatory and peripheral visceral analgesic effects. 
Several clinical trials have found favorable TCA-related 
effects on esophageal pain perception in both healthy 
subjects and subjects with NCCP. 

Imipramine, administered at a dose of 75 mg daily, 
was shown to significantly increase the pain threshold of 
healthy men during intraesophageal balloon distension  
as compared to baseline.42 In another study, 60 patients 
with NCCP and normal coronary angiography were 
randomized to receive clonidine (0.2 mg daily), imipra-
mine (50 mg nightly), or placebo for a period of 3 weeks. 
Patients who received imipramine had a significant (52%) 
reduction in the frequency of chest pain episodes, inde-
pendent of cardiac, esophageal, or psychiatric test results, 
suggesting that imipramine has a visceral analgesic effect 
on chest pain.43 In contrast, amitriptyline failed to show 
an effect on both perception and esophageal compliance 
in subjects undergoing balloon distention protocol.44 

Because of their anticholinergic side effects, TCAs 
are commonly administered at nighttime. Doses are 
initially low and then slowly titrated to a maximum of  
50 mg daily. The incremental increase in dosing should 
be based on symptom improvement and development of 
side effects.

Trazodone
Trazodone, given 100–150 mg daily for 6 weeks, showed 
a significant improvement in the symptoms of patients 
with NCCP and esophageal dysmotility as compared to 
placebo.45 However, esophageal motility abnormalities 
remained unchanged. A small, open-label study reported 
symptom control and improved esophageal motility in 
patients with NCCP and DES following treatment with 
both trazodone and clomipramine.46

SSRIs 
A randomized trial assessing the effect of sertaline in 
patients with NCCP demonstrated a significant reduction 
in pain scores, regardless of concomitant improvement  
in psychological scores.47 In addition, a recent study  
demonstrated that citalopram, given 20 mg intrave-
nously in a single dose, reduced chemical and mechani-
cal esophageal hypersensitivity without altering esopha- 
geal motility.48

Octreotide
Octreotide, a synthetic analog of somatostatin, has been 
shown to increase rectal and sigmoid perception thresh-
olds for pain in irritable bowel syndrome (IBS) subjects, 
as well as healthy subjects.49,50 It has been postulated 
that the effect of octreotide is mediated by the activation 
of somatostatin receptors at the spinal cord and/or the 
supraspinal level. 

Octreotide, administered 100 mg subcutaneously, 
was found to significantly increase perception thresholds 
for pain as compared to placebo in healthy subjects under-
going intraesopahgeal balloon distention.51 Unfortunately, 
due to cost and the lack of an oral formulation, octreotide 
is rarely utilized for NCCP in clinical practice.

Theophylline
Theophylline, a xanthine derivative, has been shown to 
inhibit adenosine-induced angina-like chest pain and 
adenosine-induced pain in other regions of the body.52 A 
study using esophageal balloon distention protocol and 
impedance demonstrated that intravenous theophylline 
increased thresholds for sensation and pain in 75% of 
patients with functional chest pain.53 Similar results were 
documented in functional chest pain patients receiving 
oral theophylline for a period of 3 months. In another 
study, the same authors showed that oral doses of theo-
phylline 200 mg twice daily was more effective than 
placebo in preventing chest pain in 19 patients with 
functional chest pain.54 

Benzodiazepines 
Alprazolam has been shown in a study to ameliorate 
chest pain at a mean dose of 4.3 mg daily in patients with 
NCCP and panic disorder.55 In this study, 15 out of 20 
patients reported at least a 50% reduction in panic attack 
episodes and a corresponding decline in the frequency of 
chest pain episodes. Clonazepam, given 1–4 mg daily, was 
also shown to be effective in the treatment of patients with 
NCCP and panic disorder.56 The treatment of a functional 
disorder such as NCCP with benzodiazepines has been 
greatly discouraged, primarily due to the likelihood of 
developing addiction and, subsequently, dependence on 
this class of drugs.
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5-Hydroxytryptamine (5-HT) Antagonists and Agonists 
5-HT, also called serotonin, is a neurotransmitter pres-
ent in the central nervous system, enteric neurons, and 
extrinsic afferents of the gut. It is involved in the visceral 
perception and motor activity processes in the gastroin-
testinal tract.57 Ondansetron, a 5-HT3 antagonist that 
is used as an antiemetic, has been shown to increase 
esophageal perception thresholds for pain in patients 
with NCCP.57 The selective 5-HT4 receptor agonist 
tegaserod (Zelnorm, Novartis) has been recently demon-
strated to reduce both chemoreceptor sensitivity to acid 
and mechanoreceptor sensitivity to balloon distention 
in patients with functional heartburn.58 Presently, there 
are no studies assessing the value of tegaserod in patients 
with non-GERD-related NCCP.

Endoscopic Treatment for NCCP

Botulinum Toxin 
Botulinum toxin (BoTox, Allergan) interacts selectively 
with cholinergic neurons to inhibit the release of acetylcho-
line at the presynaptic terminals. Botulinum toxin injec-
tion into the LES has been used in several uncontrolled 
trials that included patients with NCCP and documented 
esophageal spastic motility disorder. Injecting botulinum 
toxin into the LES in a small, uncontrolled study resulted 
in 50% reduction of chest pain episodes in 72% of the 
subjects for a mean duration of 7.3 months.59

Surgery and Endoscopic Treatment for NCCP
Laparoscopic fundoplication relieves heartburn and acid 
regurgitation in most patients with GERD, but its effect 
on chest pain is less clear. DeMeester and associates18 

identified a temporal correlation between chest pain 
and acid reflux events in 12 of 23 patients with NCCP. 
Chest pain resolved in all 12 patients treated either by 
surgery (8 patients) or acid-reducing agents (4 patients). 
Patti and coworkers23 reviewed patients who complained 
of chest pain in addition to heartburn and acid regur-
gitation. Overall, chest pain improved in 85% of these 
patients after undergoing laparoscopic fundoplication 
for GERD. Improvement in chest pain increased to 
96% in patients whose chest pain correlated with GERD 
most of the time. Farrell and colleagues24 evaluated the 
effectiveness of antireflux surgery for patients with atypi-
cal manifestations of GERD. Chest pain improved in 
90% of patients after laparoscopic fundoplication, with 
symptom resolution in 50% of patients. Although surgi-
cal studies demonstrated a high success rate of antireflux 
surgery in GERD-related NCCP patients, the patients 
included were carefully selected.

Several endoscopic techniques have been designed 
to bolster the antireflux barrier at the gastroesophageal 

junction.60 There are three basic types of endoscopic 
treatments: suturing, radiofrequency, and injection.61 
No studies to date have specifically evaluated patients 
with GERD-related NCCP. Consequently, these endo-
scopic methods are considered experimental and should 
not be routinely performed in patients with confirmed 
GERD-related NCCP. The value of endoscopic therapy in 
GERD-related NCCP patients should be studied in the 
future, primarily because several recent anecdotal reports 
have suggested a good symptomatic response.

Psychological Treatment

Psychological comorbidity, mainly depression and anxi-
ety, is common in patients with NCCP. Psychotherapy 
may be helpful in the treatment of patients with NCCP, 
particularly those who also have hypochondriasis, anxiety, 
or panic disorder. 

Several studies have demonstrated that patients with 
NCCP who are treated with cognitive-behavioral therapy 
report significant improvement in quality of life and 
reduction in chest pain symptoms. Additionally, cogni-
tive-behavioral therapy has been successfully used for the 
treatment of NCCP patients without an existing panic 
disorder.62 A study evaluating patients who were treated 
with cognitive-behavioral therapy reported that 48% of 
these patients remained pain free at 12-month follow-
up, as compared to only 13% of the patients in the non-
intervention group. Other psychological interventions 
that have been suggested to be effective in patients with 
NCCP include reassurance, education, relaxation tech-
niques, breathing training, and biofeedback. Biofeedback 
was assessed in a study that compared it to primary 
care visits only in patients with NCCP.63 Patients in the 
biofeedback group demonstrated a significantly lower 
symptom frequency and severity. However, a large group 
of patients assigned to the biofeedback arm (52%) did 
not complete the study. 

Hypnotherapy 
Hypnotherapy has been recently evaluated in the treat-
ment of NCCP patients. Jones and colleagues64 reported 
an 80% improvement in symptoms, with a significant 
reduction in pain intensity, among patients who were 
receiving 12 sessions of hypnotherapy, compared to only 
a 23% symptom improvement in the control group. The 
study concluded that hypnotherapy appears to have a role 
in treating NCCP and that further studies are needed. 

Future Therapy for NCCP

New therapeutic modalities are unlikely to be specifically 
developed for NCCP. However, successful pain modula-
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tors developed for IBS and/or functional dyspepsia will 
most likely be evaluated also in patients with non-GERD-
related NCCP, regardless of the presence or absence of 
esophageal dysmotility. IBS and functional dyspepsia 
are highly prevalent disorders and thus may attract more 
interest in the pharmaceutical industry. Many of the com-
pounds under investigation target peripheral receptors of 
neurotransmitters that are thought to play an important 
role in pain perception. Potential targets that are currently 
under consideration include vanilloid receptor ion chan-
nels, acid-sensing ion channels, sensory neuron-specific 
Na+ channels, P2X purinoceptors, cholecystokinin recep-
tors, bradykinin and prostaglandin receptors, glutamate 
receptors, tachykinin and calcitonin gene-related peptide 
receptors, as well as peripheral opioid and cannabinoid 
receptors.65 The peripheral opioid receptor agonists are 
of high interest, because they may offer visceral analgesic 
effect without crossing the blood-brain barrier and thus 
affecting the central nervous system. 

Spinal afferents, which play a role in visceral nocicep-
tion, express tachykinins, a family of biologically active 
peptides that includes substance P, neurokinins A and B, 
and neuropeptide K. Tachykinin antagonists may confer 
a visceral analgesic effect that can be used in non-GERD-
related NCCP patients. Neurokinin-1, -2, and -3 recep-
tor antagonists were evaluated only in preclinical trials. 
Cholecystokinin receptor antagonists such as loxiglumide 
may alter visceral pain perception.66 However, studies in 
NCCP are still unavailable. 

For GERD-related NCCP, acid-pump antagonists 
or potassium channel blockers are characterized by rapid 
onset of action, predictable dose response effect, profound 
acid suppression, and lack of dependency on meals. Thus, 
this class of drugs may improve the efficacy of the current 
PPIs in the treatment of GERD-related NCCP.

Summary 

Treatment with a double-dose PPI for a period of  
2–4 months should be considered in those with GERD-
related NCCP (Figure 2). In patients with nutcracker 
esophagus, GERD should be first excluded by initiat-
ing treatment with a potent antireflux medication.67 In 
patients with non-GERD-related NCCP, smooth muscle 
relaxants have demonstrated very limited efficacy in 
ameliorating symptoms. In contrast, pain modulators 
such as tricyclic antidepressants, trazodone, and SSRIs 
have become the mainstay of treatment, regardless of the 
presence or absence of esophageal dysmotility (except 
achalesia). Psychological comorbidity is very common in 
patients with NCCP and thus should not be overlooked. 
Pharmacologic or nonpharmacologic approaches have 
been used with varied success. Future therapy for NCCP 

will likely include new pain modulators and possibly more 
potent antireflux medications.
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