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Noncardiac chest pain (NCCP) is very prevalent in the community. Although mortality remains low, 
morbidity and the financial implications are high. Women, especially those of middle age, should 
be thoroughly investigated as per current guidelines for coronary artery disease before labeling 
their chest pain as NCCP. Gastroesophageal reflux disease is the most common cause of NCCP; 
however other esophageal pathology including esophageal hypersensitivity, neuromuscular disease 
and eosinophilic esophagitis may also cause NCCP. Proton pump inhibitors are commonly used 
initially to manage NCCP, although patients who do not respond to this therapy require further 
investigation and differing treatment regimes. This article will focus on current knowledge regarding 
GI tract-related NCCP management strategies.
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Upon completion of this activity, participants should be able to:

•	Analyze the epidemiology of noncardiac chest pain among women

•	Assess outcomes of coronary artery disease among women

•	Evaluate the role of gastroesophageal reflux disease in noncardiac chest pain

•	Compare different treatments for gastroesophageal reflux disease in the setting of noncardiac 
chest pain
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Noncardiac chest pain (NCCP) is defined as 
recurring substernal chest pain of noncardiac 
origin. It may be of musculoskeletal, pulmonary, 
gastroenterological, psychosomatic or neurologi-
cal etiology. As the symptoms can be indistin-
guishable from ischemic heart disease, a thorough 
cardiological evaluation is required. Up to 30% 
of coronary angiograms performed in the USA 
are normal or have an insignificant degree of 
obstruction [1]. 

NCCP is very common, with an observed 
prevalence varying from 14 to 33% in dif-
ferent population-based studies [2–4]. NCCP 
affects both genders; middle-aged women have 
a significantly higher prevalence of NCCP com-
pared with men [3]. Caucasians are more likely 
to report chest pain symptoms when compared 
with African–Americans [5]. NCCP patients are 
younger, consume more alcohol, smoke more often 
and are more likely to suffer from anxiety [6]. A 
recent study observed that women have increased 
NCCP symptoms during pregnancy (9%) as 
opposed to the year before conceiving (2%) [7]. 

NCCP patients frequently utilize healthcare 
resources, resulting in a high economic burden [8]. 
Patients are often not reassured by investigations; 
in a study of patients suffering from NCCP, 44% 
believed they had heart disease in spite of a normal 
angiogram [9]. There is some evidence that the 
process of investigation itself may entrench the 
mistaken idea of cardiac disease [10]. NCCP causes 
a high personal economic and psychological toll 
as a half of the patients remain or become unem-
ployed, a half remains on cardiac medications and 
approximately 75% continue to experience pain 
[11]. NCCP has a significant negative impact on 
patients’ quality of life and social well being [12]. 

Chest pain & coronary artery disease 
in women
Coronary artery disease (CAD) is the leading 
cause of death among women in the USA, with 
233,886 deaths recorded in 2003 [13]. The risk for 
in-hospital mortality in women with postacute 
myocardial infarction (MI) was 20% greater than 
for men after adjusting for covariates [14]. Clinical 
trials commonly under-represent women and 
there may be gender differences in therapeutic 

responses that need to be further investigated in 
trials involving a larger representation of women 
[15]. In a recent large study of 125,161 patients in 
the USA, of which 50,162 (40%) were female, 
women aged 40–60 years had a 3.5% longer time 
to presentation than men despite adjusting for 
possible confounders. This demonstrates a sig-
nificant gender gap remaining despite national 
awareness campaigns in the USA for women [16].

Typical chest pain from CAD is more often 
identified in middle-aged men with risk factors 
for atherosclerosis; however, women, patients 
with diabetes mellitus and the elderly may not 
present with classical symptoms. For example, in 
a retrospective study of 94 patients admitted to a 
hospital with MI, 32% presented with ‘atypical’ 
symptoms, particularly women above 65 years of 
age when compared with men of the same age 
group [17]. Elderly women who are diagnosed with 
a ‘nonspecific chest pain’ are potentially at higher 
risk of cardiac morbidity [18]. ‘Atypical’ chest pain 
is a term best avoided as it heightens the risk of a 
misdiagnosis in women, the elderly, patients who 
have long-standing diabetes and those with a MI 
presenting with symptoms such as dyspnea or 
postprandial epigastric pain.

Coronary artery dissection is a rare, but often 
deadly cause of MI that mainly affects other-
wise healthy, young females [19]. The etiology is 
unknown, and most patients presenting with this 
entity do not have risk factors for coronary heart 
disease.

Cardiac syndrome X is a syndrome of angina-
like, nongastrointestinal chest pain associated 
with normal epicardial coronary arteries and a 
positive response to exercise testing. However, 
this syndrome may still reflect coronary insuf-
ficiency [20]. There is no direct association with 
gastroesophageal reflux disease (GERD) [21] and 
the syndrome is most commonly found in pre-
menopausal women and has been associated with 
underlying panic disorder [22].

Over 30% of patients with CAD suffer 
from persistent chest pain caused by extracar-
diac sources overlapping or mimicking precor-
dial symptoms originating in the heart [23,24]. 
These result primarily from the coexistence of 
gastroesophageal ref lux, aspirin-induced GI 
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tract damage and musculoskeletal or panic 
disorders [24–28].

A large multicenter US study, Internet 
Tracking Registry for Acute Coronary Syndromes 
(i*trACS), prospectively collected data on 
17,737 patients with chest pain [29]. They con-
cluded that when the initial impression is NCCP, 
high-risk features such as traditional cardiovas-
cular risk factors or a history of CAD are still 
associated with adverse cardiac events. If patients 
present with these features, the treating physicians 
should consider further investigations before 
diagnosing patients with NCCP [30].

It should be noted that in patients with CAD, 
both cardiac and noncardiac causes of chest pain 
may exist concurrently. In any patient present-
ing with chest pain, cardiovascular risk factors 
such as diabetes, hypertension, dyslipidemia, 
obesity and smoking should always be managed 
appropriately.

Approach to NCCP
NCCP has a broad differential (Figure 1). A pro-
spective study of 399 episodes of chest pain in 
patients seen in multiple outpatient centers over 
a 1‑year period noted the following prevalence 
of various causes of chest pain [31]:

•	 Approximately 60% of chest pain diagnoses 
were not ‘organic’ in origin (i.e., not due to 
cardiac, gastrointestinal or pulmonary 
disease);

•	 Musculoskeletal chest pain accounted for 
20% of all diagnoses, with costochondritis 
(diagnosed by the history and physical exam) 
accounting for 13%, as did reflux esophagitis 
at 13%; 

•	 Stable angina pectoris was responsible for 
10% of chest pain episodes in patients pre-
senting with chest pain to primary healthcare 

physicians; unstable angina or MI occurred 
in only 1.5% of patients [31]. 

These findings are compatible with other 
reports of the frequency of etiologies of chest 
pain in primary care practice [32–36]. Pulmonary 
causes of NCCP include disease of the pulmonary 
vasculature, lung parenchyma or pleura.

Factors that likely contribute to NCCP 
include GERD, esophageal motility disorders, 
visceral hyperalgesia and psychiatric conditions 
(Figure 2). GERD has been reported to be by far 
the most common esophageal cause of NCCP; 
the prevalence of GERD based on prolonged 
esophageal pH monitoring ranges from 21 to 
60% of patients with NCCP [37]. The underlying 
mechanism of GERD inducing NCCP is poorly 
understood; however, studies have shown that 
50% of patients presenting with NCCP have 
abnormal acid exposure based on pH testing 
[38]. Others may have nonacid reflux, which is 
a reflux of gastric contents with a pH >4.0. In 
a study of 168 patients with reflux symptoms, 
Mainie et al. observed that a total of 49 patients 
suffered from NCCP, out of which 14 had evi-
dence for nonacid reflux chest pain [39]. In a 
recent study using ambulatory pH monitoring 
indicators of GERD, including acid exposure 
time, evidence of relevant acid reflux was pres-
ent in almost two-thirds of NCCP patients and 
this predicted a response to medical therapy 
[40]. It should be noted that the presence of 
Helicobacter pylori does not appear to influence 
reflux symptoms and therefore detection of the 
bacteria and eradication therapy is not a focus of 
management of NCCP [41,42]. A great number of 
patients (~60%) with typical reflux symptoms 
have no evidence of erosive esophagitis at endos-
copy [43]; such patients are usually considered to 
have nonerosive reflux disease [44].

Noncardiac chest pain

Musculoskeletal Esophageal Pleural/pericardial

PsychologicalHepatobiliary/gastroduodenal

Visceral hyperalgesia Dysmotility Gastroesophageal reflux disease

Figure 1. Differential diagnosis of noncardiac chest pain in adults.
Adapted with permission from [120].
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Patients who have non-GERD-related NCCP 
are considered to have functional chest pain of 
presumed esophageal origin [45]. Possible mecha-
nisms include esophageal mechano-physical 
abnormalities, central and peripheral hyper
sensitivity and sustained contractions of the 
esophageal longitudinal muscle [46,47]. Balaban 
et  al. observed a strong temporal correlation 
between an esophageal motor event, sustained 
esophageal contraction, and both spontane-
ous and provoked esophageal chest pain. [46]. 
Hobson et al. observed that NCCP patients with 
esophageal hypersensitivity may be classified 
into distinct phenotypic subdivisions, namely 
the sensitized afferents phenotype group and the 
hypervigilant phenotype group, based on sensory 
responsiveness and objective neurophysiologic 
profiles [47]. 

In a recent study it was observed that an abnor-
mal eosinophilic infiltrate was present in 14% of 
patients undergoing endoscopic evaluation for 
NCCP, suggesting that eosinophilic esophagitis 
should be considered in the differential diagnosis 
of NCCP [48].

Psychiatric evaluation of patients with NCCP 
has suggested a significant portion may meet the 
criteria for panic disorder, while others may suffer 
from depression [49,50]. There is an overlap with 
other mechanisms of NCCP such as esopha-
geal mechano–physical abnormalities in these 
patients [49]. Therapy should be aimed towards 
the potential underlying disorder.

Prognosis
A prospective 4‑year cohort study of patients pre-
senting to a referral hospital in Sydney, Australia, 

Chronic chest pain of unknown origin

Cardiac evaluation: history, ECG, stress test, coronary angiography

Normal

Noncardiac chest pain

Abnormal

Cardiac chest pain

Trigger points

Musculoskeletal

Rx anti-inflammatory
and local therapies

Panic disorder,
anxiety, depression

Psychosomatic

Rx benzodiazepine

Esophageal

EGD

Near normal

24-h pH testing

Normal

Esophageal manometry

Normal

Esophageal
hypersensitivity testing

Normal

Positive

Positive

Rx PPI, increase if needed

Rx PPI, increase if needed

Dx erosive esophagitis

Dx nonerosive esophagitis

Dx esophageal hypersensitivity

Dx not esophageal chest pain

Dx esophageal motor disorder
(achalasia, DES)

Rx (see text)

Rx TCA (see text)

Figure 2. Approach to patient with chest pain. Algorithm outlining an approach to the patient with unexplained chest pain.
DES: Diffuse esophageal spasm; Dx: Diagnosis; EGD: Esophagogastroduodenoscopy; PPI: Proton pump inhibitor; Rx: Prescription; 
TCA: Tricyclic antidepressant. 
Reproduced with permission from [121].
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with chest pain was conducted [51]. The study 
observed that the majority of patients with NCCP 
continue to have unexplained chest pain over 
time and there was no significant difference with 
regard to mortality, continued chest pain and 
quality of life between patients presenting with 
cardiac and NCCP [51]. Further, it was observed 
that the mortality rate for those either initially 
diagnosed as having chest pain of cardiac or non-
cardiac origin at baseline was not significantly 
different, suggesting that presentation to hospital 
with acute chest pain that is diagnosed as noncar-
diac and normally considered nonfatal confers the 
same likelihood of death within a 2‑year period 
from a cardiac cause as someone who presents 
with cardiac chest pain [51]. This study had limi-
tations, including a relatively small sample size 
and patient selection from one hospital practice, 
so more data are needed.

Treatment
GERD-related NCCP
Background
GERD is the most common esophageal-related 
cause of NCCP, occurring in up to 60% of 
patients [52]. NCCP is the most common atypi-
cal symptom of reflux disease [53]; hence, empiric 
treatment of GERD remains the first-line man-
agement. Initial options for management include 
lifestyle modification and use of acid-suppressing 
medications. Proton pump inhibitors (PPIs) are 
considered to be the foundation of GERD man-
agement, with up to 90% of patients demonstrat-
ing improvement in symptoms with their use 
[54]. Those patients who fail to have an adequate 
response to antisecretory drugs may progress to 
surgical alternatives if GERD is confirmed. These 
surgical procedures are not without significant 
potential complications and response to surgery 
is less optimal in patients who fail an adequate 
PPI trial [55]. A new focus of interest has been the 
effect of GABA agonists in suppressing reflux. 
Developments are also being made in endoscopic 
treatments of GERD. Few studies examining the 
sole issue of NCCP have been performed; there-
fore, the following treatment of GERD has been 
extrapolated as a suggested management plan of 
NCCP by association; however, it is clear that 
more research is required to fully explore NCCP 
in its entirety. 

Lifestyle modifications
In the current management of GERD, and its 
symptoms such as NCCP, there is a plethora of 
medications and interventions available to clini-
cians. Simple lifestyle adjustments such as weight 

loss, cessation of smoking, avoidance of alcohol 
and coffee, and elevation of the head of the bed 
have become overshadowed as primary thera-
pies. However, these modifications are consistent 
with an understanding of the pathophysiology of 
reflux disease. As such, lifestyle modification may 
be a useful adjunct in the treatment of GERD, 
but is not strongly evidence based and usually 
is not efficacious enough to be the sole therapy 
utilized [56].

PPIs
PPIs (e.g., omeprazole, rabeprazole, lansoprazole 
and dexlansoprasole) are a mainstay treatment 
of the management of GERD-associated NCCP 
by suppressing acid production in the stomach. 
Many recent studies have focused on the diag-
nostic value and the role of an empirical trial 
of PPIs in NCCP [53,53,57–61]. Debate still exists 
over the required duration of a ‘PPI test’, with 
Bautista et al. suggesting that a trial of 2 days of 
lansoprazole 60 mg every morning and 30 mg 
every night may be sufficient to diagnose over 
85% of GERD-associated NCCP [57], whereas 
Kim and colleagues found that the optimal dura-
tion of PPI trial was 14 days, using rabeprazole 
20 mg twice daily [52]. Dickman et al. observed 
that a trial of rabeprazole at the same dosage was 
highly sensitive and specific for diagnosing gastro
esophageal etiology of NCCP, as well as being 
a very cost-effective diagnostic strategy [53]. Fass 
et al. suggested GERD-related NCCP patients 
may require more than 2 months of PPI therapy 
at double the standard dose for optimal symp-
tom control. Once NCCP control is achieved, 
dose tapering to the lowest symptom-controlling 
dose has been shown to be a highly effective 
management strategy [62]. In nonerosive reflux 
disease, PPI is also the mainstay of treatment [63]. 
A PPI trial is a simple and sensitive method of 
diagnosing GERD-related NCCP [53].

Histamine‑2 receptor antagonists
The usage of histamine‑2 receptor antagonists 
(H‑2RA) has declined in the management of 
GERD-related NCCP and, as such, limited 
recent studies have been performed. Nagahara 
and colleagues compared the effects of a PPI 
(rabeprazole) and an H‑2RA (lafutidine). They 
found that total reflux symptom scoring only 
improved with the use of rabeprazole [64]. Another 
study reported that cimetidine in conjunction 
with antacid use was only effective in 42% of 
GERD-associated NCCP patients [65]. Thus, 
H‑2RAs have been superseded by the use of the 
more efficacious PPIs. 
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GABA agonists
Recent studies have focused on reducing transient 
lower esophageal sphincter relaxation (TLESR), 
a mechanism that is responsible for the majority 
of reflux episodes [66]. TLESRs are modulated by 
GABA acting on GABAB receptors [67]. Baclofen 
is a GABAB receptor agonist, and recent studies 
have shown that baclofen reduces the number 
of TLESRs, and thus the number of reflux epi-
sodes, and well as increasing the basal tone of the 
lower esophageal sphincter (LES) [66,67]. Other 
GABAB receptor agonists such as lesogaberan 
and AZD9343 have also demonstrated these 
effects, with lesogaberan reducing the number 
of TLESRs by 36% [67,68]. However, a significant 
side-effect profile is noted with these medica-
tions: drowsiness and incidences of short-acting 
paraesthesia have been reported [68]. A recent 
study by Gerson et al. evaluated arbaclofenplac-
arbil, a prodrug of baclofen [69]. This study found 
a significant decrease of 17% in reflux episodes 
when using arbaclofenplacarbil compared with 
placebo, with a reduction in the number of heart-
burn events reported. The study also showed that 
this medication was well tolerated by the trial 
group, with few adverse effects recorded. Drugs 
acting upon the GABAB receptors show a great 
deal of promise as a new mechanism to counter 
reflux disease and its symptoms but a benefit in 
NCCP has yet to be studied.

Surgery
Laparoscopic nissen fundoplication (LNF) is the 
most common antireflux surgery performed, with 
the laparoscopic approach being the procedure of 
choice [70]. Controlled trials of surgery in NCCP 
are lacking. Patti et al. demonstrated a reduction 
of chest pain in 85% of their study population 
[71]. Two case series of 90 and 324 patients, respec-
tively, have demonstrated that those patients who 
display atypical symptoms such as NCCP have 
improvement of these symptoms; however, full 
resolution only occurred in approximately 50% 
[72,73]. Rakita et al. show satisfactory improvement 
in NCCP in 81% of patients post LNF [74]. LNF 
appears to be an effective treatment in improving 
GERD-related NCCP, although complete resolu-
tion of symptoms is difficult to achieve. As this is 
an invasive procedure, it is associated with mor-
bidity and mortality risks. Therefore, LNF should 
only be considered when medical management 
options have been exhausted.

Endoscopic gastroplication
Endoscopic gastroplication is an emerging treat-
ment for gastroesophageal reflux disease but is 

not yet US FDA approved for this indication 
and has not been studied in NCCP. There is a 
need for randomized, controlled trials to assess 
the effectiveness of this intervention; however, 
initial studies appear promising. Schwartz et al. 
report 41% of patients to be free from reflux pain 
at 12 months postendoscopic gastroplication, 
with a reduced usage of acid-inhibitory drugs 
[75]. Liao and colleagues showed that patients 
had significantly reduced heartburn scores post
intervention, with improved quality of life. It was 
reported that 48% of their trial group of patients 
had discontinued antisecretory medication at 
24 months of follow-up [76]. Minimal adverse 
effects were recorded. These studies suggest that 
endoscopic gastroplication is a relatively safe and 
possibly effective intervention for GERD symp-
toms; however, further trials are required to full 
assess its long-term efficacy. 

Non-GERD-related NCCP
Introduction
Nonreflux-associated NCCP is often attributable 
to esophageal motor disorders. These disorders 
are often difficult to manage; however, current 
options include muscle relaxants, pain modu-
lation therapy, endoscopic botulism treatment 
and consideration of psychological manage-
ment. Recent areas of interest include the use 
of phosphodiesterase type 5 (PD‑5) inhibitors, 
theophylline, tricyclic antidepressants (TCAs), 
selective-serotonin reuptake inhibitors (SSRIs) 
and serotonin–norepinephrine-reuptake inhibi-
tors (SNRIs). The choice of pharmacotherapy 
depends on the suspected etiology of the esopha-
geal disorder. Other therapies such as the use 
of octreotide have been investigated in the past; 
however, no recent research has been conducted 
and as such they have not been included in 
this review. 

Muscle relaxants
Nitrates
Previous studies have suggested that nitric oxide 
(NO) plays a significant role in esophageal motil-
ity and the regulation of esophageal wall smooth 
muscle contraction [77]. It was postulated that the 
administration of nitrates could alleviate esopha-
geal spasm, and thus reduce the NCCP in these 
patients. There are no recent data available, as 
prior studies demonstrated that while sublingual 
nitroglycerin causes a statistically significant 
reduction in LES pressure, it is only a transient 
effect [78]. The effect was not reproducible with 
topical nitroglycerin or with the administration 
of isosorbide dinitrate. Another study showed 
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that a glyceryltrinitrate infusion can reduce 
symptoms [79]; however, this is an impractical 
long-term therapy. The administration of nitrates 
is not an effective therapy for long-term manage-
ment of NCCP, although its transient effect on 
esophageal relaxation explains why it may have 
an effect on acute chest pain, and response to its 
administration cannot be used to differentiate 
between cardiac and NCCP.

Calcium channel blockers 
Calcium channel blockers have been shown to 
relax gastrointestinal smooth muscle and lower 
the LES pressure in patients with achalasia, nut-
cracker esophagus or diffuse esophageal spasm 
[80–82]. Studies have shown variable effects of 
differing calcium channel blockers in addition 
to conflicting results. Allen et al. demonstrated 
that LES pressure was significantly reduced 
with usage of nifedipine, but was not affected by 
verapamil or diltiazem [80]. By contrast, Cattau 
et al. found that diltiazem administered over an 
8‑week period was associated with lower contrac-
tion pressures and resultant reduction of NCCP 
in patients with nutcracker esophagus [83]. Other 
studies have shown nifedipine to be no more 
effective than placebo for relief of NCCP in 
patients with esophageal spasm and nutcracker 
esophagus [84,85]. In addition, the use of calcium 
channel blockers has been shown to increase the 
incident of GERD due to relaxation of the LES, 
thus increasing the risk of patients experienc-
ing NCCP via a differing mechanism [86–88]. 
Inconsistent results, increased risk of reflux dis-
ease and the side-effect profile of calcium channel 
blockers such as pedal edema and hypotension 
suggest that these medications have a very limited 
role in the management of chest pain related to 
esophageal motility disorders.

PD‑5 inhibitor
As previously discussed, NO causes the relaxation 
of esophageal smooth muscle by increasing cel-
lular concentrations of cGMP. PD‑5 terminates 
this action of cGMP. By opposing the action of 
PD‑5 using inhibitors such as sildenafil, relax-
ation of smooth muscle cells occurs [89]. Several 
studies have conclusively demonstrated that silde-
nafil decreases LES pressure and also lowers the 
amplitude of esophageal peristaltic contractions 
[89–94]. It has therefore been suggested that PD‑5 
inhibitors could be used to relieve pain associated 
with spastic esophageal motor disorders caused 
by a defect in NO neuromuscular communica-
tion, such as nutcracker esophagus, achalasia 
and hypertensive LOS [89,91,92]. One patient with 

achalasia in the study by Eherer et al. did not 
demonstrate any response to sildenafil admin-
istration. It was proposed that this may have 
occurred because of the nature of the disease, as 
there was no longer any intrinsic NO activity and 
thus no activation of the NO–cGMP pathway 
[92]. Therefore, it appears that PD‑5 inhibitors 
will only have an effect in those patients who 
retain an element of this pathway. Bortolotti and 
colleagues showed that the effect of sildenafil on 
lowering LES tone lasted for up to 1 h [93]; how-
ever, Eherer et al. demonstrated an effect lasting 
up to 8 h in healthy volunteers [92]. However, side 
effects have been noted with the use of sildenafil 
such as sleep disturbances, dizziness and head-
ache. It has also been postulated that this may 
decrease its antireflux action owing to the relax-
ation of the LES, leading to the development or 
exacerbation of GERD in susceptible patients 
[93], although Kim et al. found no such increase 
in gastroesophageal reflux [94]. PD‑5 inhibitors 
show promise as a therapeutic agent for the relief 
of chest pain associated with spastic esophageal 
motor disease.

Antidepressants
TCAs 
TCAs, such as imipramine, have been shown 
to have an effect in reducing NCCP [95]. The 
proposed mechanism of action is modulation of 
visceral pain perception [96]; however, it has also 
been suggested that they have a muscle-relaxant 
effect via the inhibition of calcium channels [97]. 
Imipramine has been shown to decrease pain 
response in a study of 20 healthy male volun-
teers [98] and it was also demonstrated to decrease 
esophageal pain in the presence of distension, 
supporting a visceral analgesia effect [96]. Cannon 
et al. also found that imipramine improved the 
symptoms of patients with chest pain and nor-
mal coronary angiograms [99]. However, Gorelick 
et al. did not demonstrate any difference between 
amitriptyline and placebo in the perception of 
esophageal distension [100]. This may suggest that 
there is variable action of differing drugs within 
the class of TCAs on decreasing NCCP; however, 
this will need to be further evaluated. 

SSRIs
A recent randomized trial of sertraline and pain 
coping skills training in patients with NCCP 
demonstrated decreased pain intensity and pain 
unpleasantness. The combination of coping skills 
training with sertraline produced significantly 
greater changes in pain catastrophizing and anxi-
ety when compared with placebo [101]. Another 
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randomized study with paroxetine-treated 
patients exhibited improvements in the Clinical 
Global Impressions Scale, but not pain, when 
compared with placebo [102]. The role of SSRIs in 
symptom management for patients with NCCP 
therefore remains to be fully clarified but they 
may be worth considering in clinical practice.

SNRIs
A small randomized, placebo-controlled, double-
blind crossover trial of venlafaxine 75 mg versus 
placebo in 50  young patients with functional 
chest pain demonstrated significant symptom 
improvement in 52% of patients, with minimal 
side effects [103]. Further studies will need to be 
performed to confirm these findings.

Other pain-modulating therapy
Benzodiazepines
Little recent evidence is available regarding the 
efficacy of benzodiazepines in the treatment 
of panic disorder in patients presenting with 
chest pain. Studies have reported that benzo
diazepines, such as alprazolam and clonazepam, 
produced a significant drop in episodes of chest 
pain [104,105], although the sample size was lim-
ited. One of these studies reported eight out of 
12 chest pain patients with panic disorders and 
normal coronary arteries halved the frequency 
of panic attacks within 4 weeks of clonazepam 
administration [104]. Further research is required 
to provide definitive evidence of their efficacy. In 
clinical practice, a trial of a benzodiazepine in 
patients with chest pain related to panic disorder 
may be of value.

Theophylline
It has been suggested that theophylline may 
ameliorate esophageal chest pain by reducing vis-
ceral pain response via its actions on adenosine 
receptors [106]. An uncontrolled, open-label trial 
suggested that theophylline could be an effective 
treatment in functional chest pain [106]. A ran-
domized control trial of intravenous and oral the-
ophylline versus placebo was performed to further 
explore these results, and a reduction of symptoms 
such as number of episodes, duration and sever-
ity of chest pain episodes was shown in 58% of 
patients [107].

Transcutaneous electrical nerve stimulation
Borjesson et  al. demonstrated a reduction in 
esophageal pain sensitivity in response to disten-
sion with the use of transcutaneous electrical nerve 
stimulation and suggested that it may be a useful 
treatment for NCCP of esophageal origin [108]. 

These results need to be corroborated by further 
investigation; however, the use of transcutaneous 
electrical nerve stimulation may hold promise as 
a future treatment.

Endoscopic treatment
Botulinum toxin
Botulinum toxin (botox) causes muscle relax-
ation by inhibiting the release of acetylcholine 
from neurons at the neuromuscular junction. 
Therefore, botox may not only reduce esophageal 
muscle activity and thus the related symptoms of 
dysphagia and regurgitation, but also chest pain 
by reducing signaling in nociceptive (pain) path-
ways. A small uncontrolled study in patients with 
nonachalasia spastic esophageal disorders dem-
onstrated reduction of chest pain in the majority 
of patients [109]. However, the first randomized, 
placebo-controlled, double-blinded study in 
22 patients with nonachalasia esophageal hyper-
motility disorder established that botox injections 
significantly improved dysphagia symptoms but 
had no significant effect on chest pain [110]. 

Psychological treatment
Primary psychological causes of NCCP should be 
considered after negative evaluation of all organic 
causes. However, it is not uncommon for patients 
with NCCP to suffer from anxiety, depression and 
panic disorder. Psychological therapy could be of 
particular value in such patients [8,111,112] and early 
intervention might prevent these symptoms from 
becoming chronic. This is usually done using a 
behavioral framework, applying cognitive behav-
ioral psychotherapy. A problem with many of 
the cognitive behavioral psychotherapy trials has 
been high attrition rates [113]. A recent study of 
manualized cognitive behavioral psychotherapy, 
including exposure to physical activity, showed it 
was an effective treatment for NCCP and benign 
palpitations over a 12‑month follow-up but it was 
limited by its small sample size [114]. A small study 
of 28 patients with NCCP demonstrated that 
hypnotherapy helped alleviate pain intensity with 
improvement in overall well being [115]. Another 
study of 39 patients with functional chest pain, in 
which 21 patients were in the Johrei (a process of 
transmission of healing energy) group and 18 in 
the wait-list group, suggested that Johrei induced 
a significant reduction in symptoms. However, 
the authors concluded that further studies are 
needed to compare Johrei treatment with sham 
Johrei and supportive care [116]. Overall, it is still 
unclear whether it is of value to offer patients with 
NCCP psychological treatment and at what stage 
this should be considered.
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Conclusion
NCCP is common, and places a relatively high 
financial burden on the healthcare system 
[8,117,118]. Generally the prognosis of patients with 
NCCP is positive [119], but certain subgroups of 
patients such as middle-aged women may be at 
increased risk of misdiagnosis as they may not 
present with classical symptoms of CAD [17]. As 
GERD is the most common cause of NCCP, 
antireflux therapy plays an important role in 
diagnosis and treatment. 

In non-GERD-related NCCP targeted treat-
ment of visceral hyperalgesia and esophageal 
motility disorders is required. Many patients with 
NCCP have psychiatric conditions requiring 
psychological treatment. 

Future perspective
The mechanisms inducing chest pain from the 
esophagus are now more readily identified in 
practice using pH-impedance, high-resolution 
manometry and, in specialized centers, endo-
scopic ultrasound evaluation of motor con-
tractions. There are currently several proposed 
treatments that may be further developed for 
NCCP that is refractory to PPI therapy. The use 
of GABAB agonists reflects a different approach 
to the traditional management of decreasing 
acid secretion and aims to improve the effec-
tiveness of the lower esophageal sphincter. 
Initial trials into this class of drug have shown 
a significant reduction in reflux episodes, and 
provided the adverse effect profile of these med-
ications is limited, then GABAB agonists may 
offer a new management strategy for GERD. 
Further development of this class of medica-
tion is currently ongoing. PD-5 inhibitors 

have shown promise in the management of 
spasmodic esophageal disorders, with effective 
reduction of symptoms in trials to date. The 
development of long-acting forms of this medi-
cation may allow this to become a viable treat-
ment option. A new target of therapy for treat-
ment of non-GERD-related NCCP has been 
in the region of pain modulation. There are 
several pharmacological approaches for which 
preliminary studies have shown a reduction of 
symptoms. Theophylline and some TCAs have 
been demonstrated to have pain-modulating 
effects, via their action on receptors. Studies 
into the effect of SNRIs, SSRIs and psycho-
logical therapy have also found a reduction in 
symptoms and, although the mechanism of the 
symptom improvement is unclear and may be 
related to improved coping skills and anxiety 
relief, initial research nonetheless, shows a clear 
reduction in symptoms. Recent technological 
advances have allowed the expansion of endo-
scopic therapy. Gastroplication is one possible 
approach to reduce usage of antisecretory drugs 
in GERD-related NCCP. Further investigation 
is required to assess the long-term efficacy of 
these treatments; however, preliminary stud-
ies have shown positive results. The endo-
scopic administration of botox has shown a 
reduction in non-GERD-related chest pain in 
some studies, although the research to date has 
been of small patient samples and there have 
been inconsistent results and, additionally, the 
efficacy of the treatment is short lived. These 
therapies may have the potential to change cur-
rent management of NCCP, and deserve fur-
ther development and exploration in properly 
conducted clinical trials.

Executive summary

Background
•	 Noncardiac chest pain (NCCP) is very prevalent in the community and has high financial implications.

Chest pain & coronary artery disease in women
•	 Coronary artery disease is the leading cause of death in women; patients should be thoroughly investigated for coronary artery disease 

before being diagnosed with NCCP.

Approach to NCCP
•	 Proposed causes of NCCP include gastroesophageal reflux disease (GERD), esophageal motility disorders, visceral hyperalgesia, 

psychiatric conditions and uncommonly eosinophilic esophagitis.

Prognosis
•	 Generally good but some evidence suggests there is no significant difference with regards to mortality, continued chest pain and 

quality of life between patients presenting with cardiac and NCCP. 

Treatment
•	 GERD is common and treatable; proton pump inhibitor treatment remains the mainstay of therapy in GERD-related NCCP.

•	 Visceral sensation secondary to acid sensitization deserves further attention. 

•	 Combined reduction of both acid reflux and pain sensation may be the best hope for proton pump inhibitor failures.

Management of noncardiac chest pain in women – Review
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Management of noncardiac chest pain in women

To obtain credit, you should first read the journal 
article. After reading the article, you should be 
able to answer the following, related, multiple-
choice questions. To complete the questions 
(with a minimum 70% passing score) and earn 
continuing medical education (CME) credit, 
please go to www.medscape.org/journal/wh. 
Credit cannot be obtained for tests completed 
on paper, although you may use the worksheet 
below to keep a record of your answers. You 
must be a registered user on Medscape.org. If 
you are not registered on Medscape.org, please 
click on the New Users: Free Registration link 
on the left hand side of the website to register. 
Only one answer is correct for each question. 
Once you successfully answer all post-test ques-
tions you will be able to view and/or print your 
certificate. For questions regarding the content 
of this activity, contact the accredited provider, 

CME@medscape.net. For technical assistance, 
contact CME@webmd.net. American Medical 
Association’s Physician’s Recognition Award 
(AMA PRA) credits are accepted in the US 
as evidence of participation in CME activi-
ties. For further information on this award, 
please refer to http://www.ama-assn.org/ama/
pub/category/2922.html. The AMA has deter-
mined that physicians not licensed in the US 
who participate in this CME activity are eligi-
ble for AMA PRA Category 1 Credit(s)™. 
Through agreements that the AMA has made 
with agencies in some countries, AMA PRA 
credit may be acceptable as evidence of partici-
pation in CME activities. If you are not licensed 
in the US, please complete the questions online, 
print the AMA PRA CME credit certificate and 
present it to your national medical association 
for review.

Activity evaluation: where 1 is strongly disagree and 5 is strongly agree.

1 2 3 4 5

The activity supported the learning objectives.

The material was organized clearly for learning to occur.

The content learned from this activity will impact my practice.

The activity was presented objectively and free of commercial bias.

1. Your patient is a 41-year-old woman with a history of hypertension. She complains 
of central chest pain which is not related to exercise. As you evaluate this patient, 
what should you consider regarding the epidemiology of noncardiac chest pain 
(NCCP) in women?

£ A The rates of NCCP are similar among women and men in all age groups

£ B African–Americans are the racial/ethnic group most likely to report NCCP

£ C Patients with NCCP are more likely to smoke and drink alcohol

£ D NCCP usually improves during pregnancy and then returns after delivery

2. What should you consider regarding this patient’s risk for coronary artery disease 
and its outcomes?

£ A The risk for in-hospital mortality following myocardial infarction is similar among women 
and men

£ B Nearly one third of women with myocardial infarction may have atypical symptoms

£ C Cardiac syndrome X is defined by normal exercise testing

£ D Women with myocardial infarction usually seek healthcare resources earlier than men 
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3. Upon further questioning, you believe that this patient has gastroesophageal reflux 
disease (GERD). Which of the following statements regarding GERD and NCCP is 
most accurate?

£ A Less than 5% of patients with NCCP have abnormal esophageal acid exposure

£ B The presence of Helicobacter pylori significantly increases the risk for GERD

£ C Most patients with NCCP due to GERD have erosive esophagitis 

£ D GERD is the most common cause of NCCP

4. Which of the following statements regarding the treatment of GERD in the setting 
of NCCP is most accurate?

£ A Lifestyle modification alone usually resolves symptoms

£ B Proton pump inhibitors are the mainstay of therapy

£ C Histamine-2 receptor antagonists are as effective as proton pump inhibitors 

£ D Laparoscopic Nissen fundoplication nearly always produces complete resolution of 
symptoms
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