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Abstract

Objectives—Chest pain is a common and frightening symptom. Once cardiac disease has been
excluded, an esophageal source is most likely. Pathophysiologically, gastroesophageal reflux
disease (GERD), esophageal dysmaotility, esophageal hypersensitivity and anxiety disorders have
been implicated. Treatment however remains a challenge. Here, we examined the efficacy and
safety of various commonly used modalities for treatment of esophageal (non-cardiac) chest pain
(ECP) and provided evidence-based recommendations.

Methods—We reviewed the English literature for drug trials evaluating treatment of ECP in
PUBMED, COCHRANE and MEDLINE databases from 1968 to 2012. Standard forms were used
to abstract data regarding study design, duration, outcome measures and adverse events and study
quality.

Results—Thirty five studies comprising of various treatments were included and grouped under
five broad catagories. Patient inclusion criteria were extremely variable and studies were generally
small with methodological concerns. There was good evidence to support the use of omeprazole,
and fair evidence for lansoprazole, rabeprazole, theophylline, sertraline, trazodone, venlafaxine,
imipramine and cognitive behavioral therapy (CBT). There was poor evidence for nifedipine,
diltiazem, paroxetine, biofeedback therapy, ranitidine, nitrates, botulinum toxin, esophageal
myotomy and hypnotherapy.

Conclusions—Ideally, treatment of ECP should be aimed at correcting the underlying
mechanism(s) and relieving symptoms. PPIs, antidepressants, theophylline and CBT appear to be
useful for the treatment of ECP. However, there is urgent and unmet need for effective treatments
and for rigorous, randomized controlled trials.
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Introduction

Methods

Esophageal chest pain (ECP) is common (1) with global prevalence of 13% (2), and affects
up to 30% of patients with chest pain (3). It is also described as non-cardiac chest pain
(NCCP), because patients describe recurrent retrosternal chest pain, and a cardiac source has
been excluded. Because chest pain may herald life threatening disease, if possible an
underlying mechanism should be identified. A lack of positive diagnosis leads to frequent
ER visits, increasing disability and loss of productivity and increased health care
expenditure (4,5). In a large series of patients with ECP, 42 % had GERD, 7 % of patients
had motility disorder, and 37% had esophageal hypersensitivity, and 14% were unexplained

(6).

Although the precise cause or origin of ECP is not fully understood, mechanisms have been
implicated, including gastro-esophageal reflux disease (GERD), dysmotility,
hypersensitivity, altered cerebral processing of pain, autonomic dysregulation, panic
disorder and anxiety (7). Because of its heterogeneous nature, there is significant overlap
and uncertainty regarding diagnostic criteria for ECP. The Rome Il diagnostic criteria
proposed that patients have ECP if they report symptoms for 3 months with symptoms
beginning at least 6 months before diagnosis and include: i) midline chest pain or discomfort
that is not burning quality, ii) absence of evidence that gastroesophageal reflux is the cause
of the symptom and iii) absence of histopathology-based esophageal motility disorders (8).
However, chest pain is complex and may occur with or without acid reflux disease. Hence,
the Rome 111 criteria may not encompass the heterogeneous nature of this illness.

The aim of this review is to critically examine the evidence for several proposed treatments
for ECP, and to provide perspectives regarding its management.

Literature search

We conducted a search using PUBMED, MEDLINE and COCHRANE databases from 1968
to April 2012. The search terms were “functional esophageal chest pain”, “non-cardiac chest
pain” and “esophageal chest pain” and “treatment” and/or “management” or “drug therapy”
or “therapeutics”. Full-text manuscripts and written in English were included. Case reports
were excluded. Included studies had at least one clinical end point of improvement for ECP.
We mostly included RCTs but case control studies for the treatment of ECP were also

included when there was lack of high quality data for a particular treatment modality.

Qualitative assessment of study methodology

The authors independently extracted data and disagreements were resolved by consensus.
The methodological quality was assessed by Jadad score (9). The quality scale ranged from
0 to 5 points with a low quality of 2 or less and high quality report of at least 3 (9). Although
data from published studies are described in the tables, only randomized studies with a score
of =3 were considered for treatment recommendations and were based on the U.S.
Preventive Services Task Force recommendations (10).
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The treatment of ECP is directed towards relieving symptoms and ameliorating the key
mechanism(s). Because a mechanistic cause was either not elucidated or described in many
clinical trials, for the purposes of this review, we felt that the best approach would be to
describe the treatments and to group them under five broad therapeutic categories. Also the
literature contains terms such as unexplained chest pain, ECP, NCCP, irritable esophagus
and others, for the purposes of this review the terms ECP and/or NCCP have been used,
largely based on the original author’s description of their studies.

1. Treatment of ECP related to gastroesophageal reflux disease
Treatment of ECP related to esophageal spastic motility/dysmotility disorders
Treatment of ECP related to esophageal hypersensitivity

Treatment of ECP using non-pharmacological/behavioral approaches

a c w DN

Treatment of ECP using Surgery

Our database search revealed 182 articles, of which 35 met our inclusion criteria and 17
were excluded for cross-search, 41 for non-English language, 32 for being non-original, 30
for nontreatment related, and 27 because of no outcome measures. .Tables (1a, 2a, 3a, 4a)
provide details regarding study methodology and design, outcome measures, patient
characteristics, including whether cardiac disease was excluded and presence/absence of
GERD, results and safety analysis as well as the quality assessment of these studies.

Treatment of ECP related to gastroesophageal reflux disease (GERD)

Pathophysiology—ECP is often presumed to be due to GERD Through activation of
esophageal chemoreceptors (11). Demeester showed that 46% of patients with chest pain
had acid reflux during ambulatory pH studies (12). pH testing also yielded a combined
positive symptom index and/or pathological acid reflux in 50% of individuals (13). Others
have shown that acid reflux may cause ECP in 30-60% of patients (6,14). Non-acid reflux
may also cause chest pain (15). In one; study on and off PPI therapy .heartburn decreased
significantly, but not regurgitation or chest pain indicating that non-acid reflux caused ECP
(16). Thus, both acid and non-acid reflux may be involved in the pathogenesis of ECP.

Treatment—Several PPIs have been tried including omeprazole, lansoprazole, rabeprazole.
However, the literature on GERD and ECP is inconsistent. In one study, ECP patients with
acid reflux were more likely to respond to PPI’s than those without reflux (14). Because
non-erosive reflux (NER) represents 70% of the GER population, and approximately 50% of
these individuals may experience heartburn without acid reflux (7), not all patients with ECP
have abnormal acid reflux. At least one third of patients have physiologically normal levels
of acid reflux, and these individuals either have altered afferent receptor dysfunction or
aberrant central modulation of pain.

Undoubtedly, acid reflux causes ECP, but is only one of many components of a complex,
multifactorial disorder. A recent systematic review, that included 7 RCT (tables 1a &1b)
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found a therapeutic gain compared to placebo ranging from 56-85% and RR of >50%, 4.3
(95% CI 2.8-6.7), p<0.001, in GERD positive patients and only 0-17% and RR of 0.4 (95%
Cl1 0.3 t0 0.7; p<0.0004) in GERD negative patients. (17). In another meta-analysis of 8
studies, pooled sensitivity, specificity and diagnostic odds ratio for the PPI test versus 24hr
pH study and endoscopy were 80%, 74% and 13.8% (95% CI 5.48-34.91) respectively. The
pooled risk ratio for continued chest pain was 0.54 (95% CI 0.41-0.71) (17). These data
suggest that patients with acid reflux and ECP may improve with PPI, although numbers
were small and there was publication bias (17,18).

Omeprazole: Three studies showed that omeprazole was effective in treatment of ECP
(14,19,20).

Fass, et al (14), reported 65% improvement in ECP in 39 patients after one 1-week course of
omeprazole 60 mg/day, but maximal benefit was noted in GERD positive patients (52% vs.
7%). They suggested that a 7-day PPI trial may serve as a diagnostic and cost-effective
approach for GERD-related chest pain (14,20). The “omeprazole test” has a sensitivity of
87%, specificity of 85.7% and positive-predictive value of 90.9%. In summary, there is good
evidence (Level 1) for omeprazole in GERD-related chest pain, especially in those with
esophagitis and/or abnormal 24 hr pH-metry.

Omeprazole — three double blind placebo-controlled trials (14,19,20) with quality scores of
5,5,5. Evidence good, (Level I).

Lansoprazole: In a single blinded study, 92% with GERD and 33% without GERD
improved (odds ratio = 22, p<0.001). In the placebo group, there was no difference in
response rates between GERD groups (21). The “lansoprazole test” had a sensitivity,
specificity, positive predictive value, negative predictive value and accuracy of 92%, 67%,
58%, 94% and 75% respectively, for detection of GERD-related chest pain. In another
randomized, double blind, placebo-controlled cross over study of lansoprazole 60 mg am
and 30 mg pm for 7 days, 78% were responders (50% improvement in chest pain score),
with lansoprazole and 22% with placebo (p< 0.0143) in GERD positive patients and only
9% in GERD negative patients (30).

Lansoprazole — one double blind and one single blind controlled trial (21,22) with quality
scores of 2,4. Evidence fair, (Level I1).

Rabeprazole: In a double blind placebo-controlled crossover study of 35 patients,
rabeprazole (40 mg) for 7 days showed a response rate of 75% with rabeprazole in GERD
positive and 19% in GERDnegative (23). Importantly, majority of GERD-related responders
(75%) had erosive esophagitis. Rabeprazole was mostly useful in GERD-related ECP.
Rabeprazole - one double blind placebo-controlled trial (23) and open label trial (24) with
quality scores of 4,0. Evidence fair, (Level II).

Ranitidine: The efficacy of ranitidine 150 mg QID was evaluated in one open label trial of
13 patients (25), without cardiologic evaluation. All improved but results were better in
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patients with positive symptom index (SI) on pH metry. Ranitidine- one open label trial with
quality score of 1. Evidence poor, (Level I1I).

Treatment of ECP related to esophageal spastic motility/dysmotility disorders

Pathophysiology—Several motility disorders, have been implicated in the pathogenesis
of ECP including diffuse esophageal spasm (DES), “nutcracker esophagus”, achalasia,
scleroderma, and nonspecific motility disorders (6,26), however, the evidence is conflicting.
In one study, although 32% of patients had dysmotility, none experienced pain during the
abnormal manometry (13). Another study of 10 patients with 24-hr endoluminal
ultrasonography described sustained esophageal contractions (SEC) during episodes of
spontaneous chest pain (27). However, this activity mediated by longitudinal muscle
contractions occurred only in a subset and only during some of the pain episodes, and is
probably due to heartburn and acid reflux (28). Esophageal spasm may cause ECP and may
occur either spontaneously or secondary to noxious stimuli such as acid reflux (29), and this
formed the basis for testing with calcium channel blockers (CCB) or nitrates or botulinum
toxin injection.

Treatment—Therapeutic trials for this category are summarized in tables 2a & 2b.

Nifedipine: Nifedipine, a calcium channel blocker (CCB) was tested in 3 RCTs (30-32).
Twenty patients with ECP and nutcracker esophagus were randomized to receive nifedipine
or placebo, 10-30 mg t.i.d for 14 weeks (30). Nifedipine did not decrease chest pain
frequency or intensity but chest pain index (severity x frequency) decreased from 10.3 +/-
2.0t0 3.2 +/- 0.8; p<0.005). A second study compared nifedipine 10 mg t.i.d with placebo
in a 4 week randomized crossover study in 16 patients with esophageal motor disorders
including achalasia, spasm and nutcracker esophagus (31). 13/16 (81%) patients on
nifedipine and 4/16 (25%) on placebo had >50% improvement in ECP. A third placebo
controlled study in 8 patients with esophageal spasm showed no differences (32).

Nifedipine — Three double blind placebo-controlled trials (30-32) with quality score of
4,2,4. Evidence fair, (Level II).

Diltiazem: In an open label study of 10 patients with nutcracker esophagus, diltiazem 90 mg
qgid showed improvement (33). However, in a 10 week randomized, double blind cross-over
study of 8 patients with diffuse esophageal spasm, diltiazem was not superior to placebo
(34). In another double blind randomized crossover study of 8 weeks, the peristaltic
amplitude decreased (p<0.05), and chest pain score decreased (p<0.05) in 14 patients with
nutcracker esophagus (35). Generally, these were small studies with significant
methodological issues, and GERD was not effectively ruled out.

Diltiazem — Two double blind placebo controlled trials with quality score of 3,3 (34,35).
Evidence fair, (Level II).

Nitrates: In an open label trial of 12 patients who received nitroglycerine and long acting
nitrates, the five patients who did not have reflux responded well to treatment whereas the
seven patients with acid reflux had poor response. There were significant methodological

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2015 August 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Coss-Adame et al.

Page 6

issues including subject selection. Nitrates — one open label study with quality score of O
(36). Evidence poor, (Level 1I1).

Botulinum Toxin: In an open labeled trial, botulinum toxin A was injected into the
gastroesophageal junction in 29 patients; 72% responded with at least 50% reduction in
chest pain (37). There was a 79% reduction in the mean chest pain score (from 3.7 to 0.78; p
< 0.0001). However, mean duration of response was 7.3+/—4.1 months. In another small
open label study of 9 patients with diffuse esophageal spasm (DES) and ECP, 100 U
botulinum toxin A was injected at every 1-1.5 cms above the gastroesophageal junction
(38). After 4 weeks, 8/9 (89%) patients showed improvement in total symptom score for 6
months, and some required repeat injections. Botulinum Toxin — Two open-label
prospective trials (37,38) with quality score of 0,1. Evidence poor, (Level III).

Lansoprazole: Lansoprazole 30 mg opd for 8 weeks neither improved symptoms nor
manometric changes in nutcracker esophagus (39). Lansoprazole — One double blind
placebo controlled trial (39) with quality score of 4. Evidence poor, (Level I11).

Phosphodiesterase inhibitors: Sildenafil, a phosphodiesterase-5 inhibitor was examined in
an uncontrolled small study of patients with spastic esophageal motor disorders (42), and the
results were inconsistent; acid reflux, and cardiac disease were not excluded. Sildenafil —
Open label study, not randomized (40) with quality score of 0 (tables 2a & 2b). Evidence
poor, (Level I11).

Treatment of esophageal visceral hypersensitivity

Pathophysiology—Esophageal hypersensitivity is a key neurobiological mechanism that
causes pain (41,42). Patients with ECP demonstrated 50% lower sensory thresholds when
compared to controls together with a hyperreactive and poorly compliant esophagus (43).
Also, in 80% of patient’s their typical chest pain was reproduced. More significantly,
smooth muscle relaxation with atropine did not improve sensory thresholds or chest pain
(44). Likewise, esophageal hypersensitivity was seen in 90% of patients with nutcracker
esophagus suggesting sensory dysfunction(29). Together, these findings suggest that
esophageal hypersensitivity rather than motor dysfunction is important in ECP. Furthermore,
it explained why smooth muscle relaxants by themselves are generally ineffective.

Recent studies have suggested that pain perception in ECP patients may be due to central
sensitization (45) and that NMDA blockers may alter chest pain (46). In one controlled
study of healthy subjects, citalopram, an SSRI given intravenously, significantly increased
sensory thresholds, and prolonged the time for perception of heartburn following acid
infusion (47), implying that ECP may be a centrally-mediated. Also adenosine may play a
key role in mediating pain; adenosine infusion decreased esophageal sensory thresholds,
both in healthy controls and ECP patients (48).

Treatment—Various classes of drugs including imipramine, trazodone, citalopram,
sertraline and theophylline have been tried (47,49-56) and summarized in tables 3a & 3b.
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Imipramine: Cannon et al postulated a role for mediastinal hypersensitivity (49) in ECP. In
a placebo controlled study, 60 patients were randomized for a 3 week trial. Chest pain
decreased in 52%, 39% and 1% of patients who received imipramine 50 mg q day, clonidine
0.1 mg gid and placebo respectively, but the reduction was significant (p<0.03) only in the
imipramine group. Also the response was independent of esophageal dysfunction or
psychiatric comorbidities.

Imipramine - one double blind placebo-controlled trial (49) with quality score of 4.
Evidence fair, (Level II).

Trazodone: Twenty-nine patients with chest pain and dysmotility completed a 6-week,
RCT of trazodone (100-150 mg/day) (50). Trazodone (n = 15) group reported greater global
improvement than placebo (n = 14; p = 0.02) group. However this was not related to
manometric improvement which was the primary end point. Trazodone - one double blind
placebo-controlled trial (50), quality score 3. Evidence fair, (Level II).

Sertraline: In a double blind-placebo controlled study sertraline was titrated up to 200 mg
daily, in 30 patients for 8 weeks (51). The sertraline showed a significant reduction in pain
(p<0.02) when compared to placebo but no differences were seen on Beck Depression
Inventory.

Another study assessed whether a combination of psychological treatment (coping skills)
plus sertraline, sertraline alone, coping skills alone or placebo was effective in ECP (52).
Although there was some benefit in each group, the highest response was seen in the
combined therapy (coping skills plus sertraline). Also anxiety and catastrophizing improved
suggesting that patients with higher levels of anxiety will benefit the most (52).

A major drawback was that GERD was not excluded. These studies showed that psychiatric
comorbidity may influence the outcome of this treatment. Sertraline - two double blind
placebocontrolled trial (5,52) with quality score of 4,5. Evidence fair, (Level II).

Venlafaxine: In a 4 week randomized placebo controlled study, 43 patients who received
75mg venlafaxine showed a therapeutic response in 52% of subjects compared to 4% on
placebo (53). Also the venlafaxine group showed improvements in body pain and role
emotional (p<0.002).

Venlafaxine - one double blind placebo-controlled trial (53) with quality score of 5.
Evidence fair, (Level II).

Paroxetine: 50 patients were randomized to paroxetine (10-50 mg daily, median dose 30
mg) or placebo for 8 weeks. Patients who received paroxetine showed improvement in the
clinical global impression scale (physician-rated) but not in the patient-rated chest pain scale
(54). In a second study, 69 patients were randomized to receive paroxetine, CBT or placebo
(55) for 16 weeks; paroxetine was no more effective than placebo.

Paroxetine — Two double blind, placebo controlled trials (54,55) with quality score of 5,5.
Evidence fair, (Level Il) against use.
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In a retrospective study (mean follow-up 2.7 y) of antidepressants for the treatment of chest
pain, in 21 patients moderate symptom reduction was seen in 17 subjects (81.0%) (56). Of
these, 7 (41.2%) were successfully treated continuously and 5 (29.4%) discontinued because
of side effects.

Theophylline: Following an open label pilot study of 12 patients (59), a RCT showed that
intravenous theophylline decreased esophageal hypersensitivity and, wall reactivity, and
improved esophageal distensibility (58). In another randomized placebo controlled crossover
study of 25 patients with ECP, theophylline 200 mg orally bid improved chest pain (p<0.03)
in 58% of patients compared to 6% in placebo (58). . Theophylline, whose effects are
mediated by adenosine receptor antagonism may act as visceral analgesic and smooth
muscle relaxant.

Theophylline —two double blind placebo-controlled trials (58) with quality score of 5.
Evidence fair, (Level II).

Treatment of ECP using non-pharmacological/behavioral approaches

In one study, 21/25 (84%) with abnormal asophageal manometry had a psychiatric diagnosis
compared with eight (31%) subjects with normal manometry (59). Another study by Cannon
showed that 38 of 60 (63%) patients with ECP had one or more psychiatric disorders and
their ECP responded to imipramine (49). In one study of 441 patients with functional chest
pain, the prevalence of panic disorder was 24.5% (60). Whether psychological or psychiatric
disorders cause ECP or are commonly associated with this condition remains controversial.
A number of approaches have been tried and are summarized in tables 4a & 4b.

Hypnotherapy—In a single blind RCT, 28 patients were randomized to receive
hypnotherapy or supporting listening plus placebo medication. The hypnotherapy arm had
greater improvement (p=0.008) in chest pain, and a greater reduction in pain intensity (p =
0.046), but not in frequency and in overall well-being when compared to supportive therapy
(61).

Hypnotherapy - one single blind randomized-controlled trial (61) with quality score of 3.
Evidence poor, (Level I11).

Cognitive Behavioral Therapy (CBT)—In a small controlled study of CBT versus
conventional treatment, 31% (5/17) of subjects were free of symptoms at 12 weeks and 34%
(6/17) were partial responders. Depression and anxiety also improved (62). In another study,
37 patients with persistent chest pain heart disease excluded, but not reflux disease, received
12 sessions of CBT. 15/20 completed CBT treatment (75%) versus 10/17 (59%) in the
control group. At 3 months, CBT group showed a decrease in pain severity and the number
of pain-free days and additionally at 6 months physical and social impairment improved
(63). Major drawbacks were the high dropout rate in both treatments questioning the
durability of CBT; and GERD was not excluded.

Another RCT compared CBT with usual care in sixty-five patients and showed significant
reduction in chest pain frequency but no improvement in concurrent panic disorders (64).
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In another RCT, 40 patients received three weekly sessions of CBT. They showed greater
improvement with regard to fear of bodily sensations, and some domains of HRQOL (65).
However the un-blinded allocation of patients into each therapy indicated significant bias.

An open-label study of psychological treatment “package” (breathing exercises, education,
relaxation and graded exposure to activity) in 60 patients with ECP showed significant
reduction (p < 0.01) in median chest pain episodes from 6.5 to 2.5 per week. There were
significant improvements in anxiety and depression scores (p < 0.05), disability rating (p <
0.0001) and exercise tolerance (p < 0.05) that were maintained for 6 months (66). This study
was not blinded and GERD and other sources of chest pain were not excluded.

Cognitive Behavioral Therapy - four single blind randomized-controlled trials, (62,63,64,65)
with quality score of 2,3,2,3. Evidence fair, (Level I1), tables 4a & 4b).

Biofeedback Therapy—Another study involved biofeedback (diaphragmatic exercises),
breathing techniques and selfcontrol of stress using galvanic skin resistance feedback. This
technique improved symptoms in 5/9 patients with functional chest pain but not in patients
with functional heartburn (67).

Biofeedback therapy - one open label trial (67) with quality a score of 1. Evidence poor,
(Level HI).

Johrei Treatment—39 patients with functional chest pain were randomized to receive 20

minutes of 6 weeks of Johrei treatment (Spiritual Energy healing) or weight-list control (68).
When compared to baseline, there was significant reduction in chest pain symptom intensity
score (p <.0002) in the Johrei group but not in the control group (20.2 vs. 23.1, P=NS). This
pilot study whose mechanism of action is unclear and did not include Sham treatment needs

further confirmation.

Johrei Therapy — one randomized, uncontrolled, non-sham study (68) with a quality score of
3. Evidence poor, (Level 111).

Although the aforementioned studies provide some evidence for the utility of CBT and other
psychological approaches, the precise mechanism for improvement is unclear and robust
RCT are lacking.

Treatment of ECP using surgery

One study compared thoracoscopic versus laparoscopic myotomy in 49 (12%) patients with
diffuse esophageal spasm and 41 (10%) with nutcracker esophagus and showed no
difference in outcome between the two techniques Chest pain improved in 80% of patients
with diffuse esophageal spasm but failed in patients with nutcracker esophagus (69). Several
surgical approaches have been tried particularly long esophageal myotomy (70), but RCTs
are lacking.

Long esophageal myotomy - Nonrandomized, uncontrolled studies (69,70) with quality
scores of 0,1. Evidence poor, (Level 111).
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Discussion

Although patients with ECP or NCCP are commonly encountered in family medicine,
cardiology and gastroenterological practices, with an annual incidence of 200,000 patients
(2), with regards to its treatment, there is significant dearth of high quality, placebo-
controlled, randomized studies. We identified significant methodological problems
including the selection of patients, inconsistent definition of ECP across studies and
typically small studies. Some have defined this condition as NCCP when a cardiac source
has been excluded, others have either included or excluded GERD as a source of ECP, and
yet others have excluded a cardiac source, GERD and motility dysfunction. Likewise, the
definition of clinical improvement was quite variable. Some have defined improvement
based on changes in the frequency of chest pain episodes, few have defined this as >50%
improvement in chest pain and others have used improvement in the intensity of chest pain
or a global improvement rate or other subjective parameters. Thus, a lack of clear inclusion/
exclusion criteria, and a lack of well-defined and standardized patient reported outcome
measure has hampered our ability to compare the efficacy and therapeutic usefulness of
clinical trials on this topic. It is clear that no one drug or therapeutic modality is likely to
work for ECP as it is caused by one or more pathophysiological mechanism(s).

Ideally, treatment of ECP should alleviate not only the symptom(s) but also remedy the
underlying pathophysiological mechanism. An evidence-based summary of the efficacy and
safety of therapeutic trials in ECP is presented in Tables 1-4. The quality of these studies
was assessed using criteria previously established to minimize bias and enhance validity of
therapeutic trials (10).

The following recommendations can be made for treatment of ECP based on current
evidence summarized above and our clinical experience (Figure 1). After excluding a
cardiac source for chest pain, it seems reasonable to begin with anti-reflux therapy (PP,
BID), because GERD affects at least 1/3' of patients with ECP (6,7). Omeprazole,
lansoprazole and rabeprazole appear to be safe and effective (14,18,20-23). If unhelpful,
esophageal manometry, 24 hour ambulatory pH test, and esophageal balloon distension test
should be considered, and may identify an esophageal source for chest pain in over 75% of
patients (6). Alternatively an empirical trial of theophylline 150-250 mg bid should be
considered (57, 58).

If ineffective, or patient has overlapping features of irritable bowel syndrome, functional
dyspepsia or anxiety (42), a trial of low dose anti-depressants, such as imipramine, sertraline
or venlafaxine may be considered (49,51-53,56). If none of these approaches help, a
psychology consultation together cognitive behavioral therapy or hypnotherapy (62-66)
should be considered. There appears to be growing evidence in favor. Surgical approaches
such as long thoracomyotomy have undesirable long-term consequences and are best
avoided.
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Algorithm for Management of Esophageal Chest Pain
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