ORIGINAL ARTICLE

Patients Dismissed From the Hospital With a Diagnosis of
Noncardiac Chest Pain: Cardiac Outcomes and Health Care Utilization

MicHAEL D. LEISE, MD; G. RicHARD LockE III, MD; Ross A. DIERKHISING, MS;
ALAN R. ZINSMEISTER, PHD; GUY S. REEDER, MD; AND NICHOLAS J. TALLEY, MD, PHD

OBJECTIVE: To determine the proportion of patients with noncardi-
ac chest pain (NCCP) who see a gastroenterologist, the type and
frequency of gastrointestinal (GI) and cardiac tests performed,
and the frequency of cardiac death.

PATIENTS AND METHODS: A cohort of Olmsted County, Minnesota,
residents presenting to the emergency department (ED) with
chest pain between January 1, 1985, and December 31, 1992,
was identified through the Rochester Epidemiology Project. We
assessed the frequency of ED, cardiology, and gastroenterology
visits and corresponding tests after a diagnosis of NCCP (n=320).
We also assessed the frequency of cardiac events.

RESULTS: During follow-up, 49% of patients sought care in the ED,
42% had repeated cardiology evaluations, and 15% were seen by
a gastroenterologist. Thirty-eight percent underwent esophago-
gastroduodenoscopy, but very few underwent manometry or a
pH probe. Patients with NCCP of unknown origin had 3 times the
rate of Gl consultations as their counterparts with a Gl disorder.
Survival free of cardiac death in the subset with NCCP with a Gl
disorder was 90.2% at 10 years and 84.8% at 20 years, compared
with 93.7% at 10 years and 88.1% at 20 years for the subset with
NCCP of unknown origin.

CONCLUSION: The frequency of health care utilization in NCCP
patients is high, but relatively few Gl consultations and even fewer
Gl tests are performed. Patients dismissed from the hospital with
NCCP continue to experience cardiac events, which may highlight
a need for more aggressive cardiovascular risk factor manage-
ment in this population.
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CABG = coronary artery bypass graft; Cl = confidence interval; ED =
emergency department; EGD = esophagogastroduodenoscopy; GERD =
gastroesophageal reflux disease; Gl = gastrointestinal; MI = myocardial
infarction; NCCP = noncardiac chest pain; NCCP-GI = NCCP secondary
to Gl diagnoses; NCCP-U = NCCP of unknown origin

n 2005, the American Heart Association estimated that

80 million Americans have cardiovascular disease.' The
magnitude of this number has impelled patients and physi-
cians to consider acute chest pain as a harbinger for impend-
ing myocardial infarction (MI) and potential death. Along
with heightened sensitivity to the evaluation of chest pain
has come increasing evidence that a significant proportion
of individuals with chest pain have noncardiac chest pain
(NCCP).? Noncardiac chest pain is defined by substernal
chest pain in the absence of significant epicardial coronary
artery stenoses. Previous population-based studies have re-
ported the prevalence of this entity to be 23%.?

Noncardiac chest pain is attributed to a variety of dis-
orders, including gastroesophageal reflux disease (GERD)

and esophageal hypersensitivity,* panic attack,” musculo-
skeletal pain,’ and microvascular disease (cardiac syn-
drome X).” GERD is the most prevalent cause of NCCP,
accounting for up to 60% of cases.®'> The prevalence of
GERD in NCCP has been studied by pH monitoring and
found to be 41% to 43%.'3'*

The cost of evaluation of NCCP is estimated to be
between $315 million and $1.8 billion per year.*'> The
economic impact is further illustrated
by a hospital-based prospective study
that reported more frequent health care
visits by patients with NCCP than by
those with ischemic heart disease.'®
Therefore, determining whether subgroups of patients
with NCCP use more health care resources than others is
important.

Although it is thought that patients with NCCP have a good
prognosis, there is a paucity of data to support this conclu-
sion. A few studies report that patients with normal findings
on coronary angiography have minimal cardiac morbidity
and mortality.'>!” However, some studies point to increased
cardiac mortality. A 16-year cohort study by Wilhelmsen et
al'® found that men with nonspecific chest pain and normal
findings on cardiac evaluation ultimately have high cardio-
vascular and noncardiovascular mortality rates. No large,
long-term community studies have recorded the frequency of
cardiac deaths that occur after a diagnosis of NCCP.

We identified patients with a diagnosis of NCCP
to determine the frequency of gastrointestinal (GI)
consultations and testing and to identify the frequency of
cardiac death.
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2068 Olmsted County
residents present to
ED with chest pain

1973 Patients admitted
to hospital

1608 Patients dismissed
from hospital
with cardiac disease

365 NCCP patients

10 Denied research
authorization

355 NCCP patients with
research authorization

35 NCCP secondary to
musculoskeletal,
pulmonary, or psychiatric
disease

93 NCCP secondary to
gastrointestinal
diagnosis

227 NCCP of unknown
origin

FIGURE 1. Patient population. ED = emergency department; NCCP = noncardiac chest pain.

PATIENTS AND METHODS

This study was approved by the Mayo Clinic Institutional
Review Board. The population, previously defined by Prina
et al,'" was identified through the Rochester Epidemiology
Project, which provides access to almost all records of
medical care provided to Olmsted County residents for the
past 90 years. Patients were older than 18 years, resided
in Olmsted County, and presented with acute chest pain
to one of the county’s 3 emergency departments (EDs)
between January 1, 1985, and December 31, 1992. Those
who had an admission diagnosis of unstable angina,
subsequent inpatient cardiac evaluation, and a dismissal
diagnosis of NCCP were included for retrospective review.
The Diamond classification was used to diagnose unstable
angina: new onset or worsening pattern of ischemic chest
pain, occurring at rest or with minimal exertion and
alleviated by sublingual nitroglycerin, rest, or both.* For
all study patients, the diagnosis of NCCP was specified
by the attending cardiologist at hospital dismissal. Within
1 week of the initial ED evaluation or hospital admission
date, 105 (33%) of the patients underwent one or more
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of the following tests: angiography (n=48; 15%), resting
echocardiography (n=38; 12%), stress echocardiography
(n=5; 2%), and nuclear cardiology scan (n=38; 12%).
Patients dismissed from the hospital with a diagnosis of
chest pain related to coronary artery disease or specific
cardiac diseases were excluded.

During the study period, 1973 patients were admitted
from the ED with chest pain, and 365 patients (18%) were
dismissed from the hospital with a diagnosis of NCCP. Of
the 365 patients, 355 (97%) gave research authorization.
These were further classified into a group of 227 patients
(64%) with chest pain of unknown origin and a group of
128 patients (36%) with NCCP attributable to a specific
diagnosis such as GERD, panic disorder, or pulmonary
disease (Figure 1). This study focuses on patients with
NCCP of unknown origin (NCCP-U; n=227) and NCCP
secondary to GI diagnoses (NCCP-GI; n=93).

Data CoLLECTION

The complete medical records of 320 consenting patients
(NCCP-U, n=227; NCCP-GI, n=93) were reviewed. For
the initial 160 patients, complete paper and electronic re-
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cords were used. Mayo Clinic’s electronic record was in-
troduced between 1993 and 1996, and a dual paper and
electronic system was in existence through 2008. For the
remaining 160 patients, only electronic documentation was
used for abstraction. Records of all 320 patients were ana-
lyzed for mortality data and GI testing.

Baseline characteristics, including age, sex, Charlson
comorbidity index, and prior cardiac and GI diagnoses,
were recorded at ED presentation. The Charlson comor-
bidity index is a severity-weighted index of comorbid con-
ditions.?! Follow-up visits to the ED, a cardiologist, or a
gastroenterologist were noted between January 1993 and
January 2003. Eighteen patients died before this period (5
of cardiac causes and 6 of noncardiac causes; the cause of
death in the remaining 7 cases was unknown). Therefore,
302 patients are included in the analysis of the number of
health care visits. Gastrointestinal tests were abstracted
from the ED visit date through the last date of abstraction
(varied from June 2005 to July 2006) and included esoph-
agogastroduodenoscopy (EGD), 24-hour esophageal pH
probe, and esophageal manometry. All death reports were
abstracted through May 2006 with a focus on cardiac death
as determined by the clinician's report. Autopsy reports
were occasionally available to corroborate the clinician's
report.

StATISTICAL ANALYSES

Utilization summaries are provided as mean occurrences
per 10 person-years of follow-up. The association of
number of physician visits and diagnostic testing frequen-
cies with dismissal diagnostic category (NCCP-U vs
NCCP-GI group) was assessed using Poisson regression
analyses. The natural logarithm of follow-up time was used
as an offset in these models to account for differences in

PATIENTS DISMISSED FROM HOSPITAL WITH NCCP

patient follow-up times. Rate ratios for physician visits and
diagnostic tests in the NCCP-U group relative to the NCCP-
GI group were calculated from model coefficients and
adjusted for age and sex. For infrequently used diagnostic
tests, Cox proportional hazards regression models were
used to estimate hazard ratios for the initial occurrence
of the diagnostic test in the NCCP-U group relative to the
NCCP-GI group and adjusted for age and sex. The Cox
models provide a better description of the relative risk for
rare events.

Kaplan-Meier methodology was used to summarize over-
all survival for the NCCP-U and NCCP-GI subsets separate-
ly. An extension of the Kaplan-Meier method accounting for
the competing risk of death from specific known and, sepa-
rately, unknown causes was used to summarize survival free
of cardiac death.”” Observed patient survival was compared
with the 1950-2000 Minnesota white population survival us-
ing the Hakulinen cohort method with a log-rank test.”

Possible factors related to overall survival were investi-
gated using Cox proportional hazards models. Those fac-
tors significant at the a=.05 level in univariate models were
considered further for a multivariate model. A backward
selection procedure was used to select factors retained in
the final model.

To estimate an association of demographics and previous
diagnoses with a diagnosis of Gl-related or unexplained
chest pain, we used 2-sample ¢ tests or Fisher exact tests, as
appropriate.

RESULTS

The sample was 53% male (n=168) and 96% white. Mean
+ age was 58+15 years. Mean = SD Charlson comorbidity
index was 3.8+3.5 (Table 1). Specific preexisting medical

TABLE 1. Association of Baseline Characteristics at Presentation to the
Emergency Department With the NonCardiac Chest Pain Group?

Total
sample Gastrointestinal Unknown origin
Variable (N=320) (n=93) (n=227) P value”
Age (y) 58+15 62+15 5615 <.01
Male (%) 53 50.5 533 1
Charlson comorbidity index 3.8+3.5 4.2+39 3.6+3.4 18
Cardiac arrhythmia 12 (3.8) 7(7.5) 5(2.2) .04
Esophageal spasm 5(1.6) 1(1.1) 4(1.8) >.99
Esophageal motility 0(0.0) 0(0.0) 0(0.0) NA
Gastroesophageal reflux disease 9(2.8) 33.2) 6(2.6) 72
Valvular heart disease 9(2.8) 3(3.2) 6 (2.6) 72
Ventricular dysfunction 6(1.9) 4(4.3) 2(0.9) .06
Coronary artery bypass graft 10 (3.1) 3(3.2) 7(3.1) >.99
Cardiac valve surgery 2 (0.6) 0(0.0) 2(0.9) >.99
Myocardial infarction 69 (21.6) 24 (25.8) 45 (19.8) 24

* Values are mean + SD or number (percentage), unless otherwise indicated. NA = not available.
® From 2-sample 7 test or Fisher exact test comparing gastrointestinal and unknown origin groups.
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FIGURE 2. Subspecialty consultations and emergency department
(ED) visits in patients with noncardiac chest pain (NCCP) (mean vis-
its per 10 person-years). Rate ratios are adjusted for age and sex.
CV = cardiovascular; Gl = gastrointestinal; U = unknown.

@ Rate ratio comparing NCCP-U vs NCCP-GI for ED visits: 0.9 (P=.8).
b Rate ratio comparing NCCP-U vs NCCP-GI for CV visits: 1.1 (P=.6).
¢ Rate ratio comparing NCCP-U vs NCCP-GI for Gl visits: 3.2 (P=.01).

diagnoses and demographics were analyzed to estimate
associations with NCCP-GI vs NCCP-U. The NCCP-GI
group was slightly older (P<.01) and had a higher propor-
tion of cardiac arrhythmias (P=.04). These were the only
statistically significant associations. Of note, 24 patients
(26%) who had an NCCP-GI diagnosis had a history of
MI compared with 45 patients (20%) in the NCCP-U co-
hort (P=.2). The NCCP-GI group had slightly increased
rates of previous baseline cardiac events (including ar-
rhythmia, valvular disease, ventricular dysfunction, and
MI) and GERD, but these results were not statistically
significant (Table 1).

Gastrointestinal diagnoses were made with a variety
of tests, including EGD, ultrasonography, and computed
tomography. In the NCCP-GI group, 35 patients (38%)
were diagnosed as having GERD and 9 (10%) as
having cholecystitis; the remaining 49 patients (53%)
had miscellaneous diagnoses that included dyspepsia,
peptic ulcer disease, biliary colic or cholelithiasis, cho-
ledocholithiasis, and a clinical diagnosis of esophageal
spasm. Eighteen patients died before the health care visit
utilization follow-up period began (January 1, 1993), and
72 additional patients died through May 2006. Health
care utilization was tracked through January 1, 2003.

PHysician VisiTs

Summaries of visit and testing frequency are provided in
Figures 2 and 3. Any individual patient could account for
more than one physician visit or GI test. After hospital
discharge, 49% of patients sought care in the ED (604
visits), 42% received cardiology consultations (562
visits), and 15% received gastroenterology consultations
(164 visits). Utilization is reported in Figure 2 in mean

visits per 10 person-years. Rate ratios, adjusted for age
and sex, comparing the NCCP-U subset with the NCCP-
GI subset for ED, cardiovascular, and GI visits were 0.9
(95% confidence interval [CI], 0.7-1.3; P=.8), 1.1 (95%
ClL, 0.7-1.7; P=.6), and 3.2 (95% CI, 1.4-7.2; P=.01),
respectively.

Gl TesTiNG

Mayo Clinic has an open-access endoscopy and esophageal
laboratory. Of the total study sample, 38% underwent
EGD (247 tests), 4% underwent manometry (13 tests),
and 2% had pH probes (6 probes). Utilization is reported
in Figure 3 in mean tests per 10 person-years. The rate
ratio, adjusted for age and sex, comparing NCCP-U vs
NCCP-GI for EGD was 0.9 (95% CI, 0.6-1.3; P=.6). The
adjusted Cox model hazard ratios comparing NCCP-U vs
NCCP-GI for manometry studies and pH probes were 1.2
(95% CI, 0.3-4.5; P=.8) and 1.7 (95% CI, 0.2-14.6; P=.6),
respectively.

DeatH FrRom ANy Cause, CARDIAC DEATH, AND

NoncARDIAC DEATH

Death from any cause, cardiac death, and noncardiac death
were recorded for both NCCP-GI and NCCP-U groups
throughout the follow-up period. The follow-up period for
death began at the initial ED visit. Ninety patients died
during the follow-up period. Patient deaths were attributed
to the following causes: 27 cardiac, 3 Gl-related, 37 non-
GI noncardiac, and 23 unknown. Kaplan-Meier survival
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FIGURE 3. Gastrointestinal (Gl) testing in patients with noncardiac

chest pain (NCCP) (mean tests per 10 person-years). Rate and haz-

ard ratios are adjusted for age and sex. EGD = esophagogastroduo-

denoscopy; U = unknown.

@ Rate ratio comparing NCCP-U vs NCCP-GI for EGD: 0.9 (P=.6).

b Hazard ratio comparing NCCP-U vs NCCP-GI for pH probes: 1.7
(P=.6).

¢ Hazard ratio comparing NCCP-U vs NCCP-GI for manometry: 1.2
(P=.8).
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FIGURE 4. A, Overall survival. B, Survival free of cardiac death. C, Survival free of noncardiac death. D, Survival in noncardiac chest pain cohort
vs expected survival; P=.19 (log-rank test). ED = emergency department; Gl = gastrointestinal.

plots are presented in Figure 4. Overall survival in NCCP-
GI patients was 70.1% at 10 years and 51.8% at 20 years
compared with 79.7% at 10 years and 70.2% at 20 years for
NCCP-U patients. An expected survival curve was created for
the Minnesota white population (1950-2000), which showed
no statistically significant increase in all-cause mortality in
the total NCCP cohort (P=.19) (Figure 4, D). Mortality in
the NCCP-GI group was similar to the expected mortality
(P=.57). However, the NCCP-U group had less mortality than
expected (54 observed deaths vs 70.5 expected deaths; P=.05).
The divergence occurred in the 11th year of follow-up.

Survival free of cardiac death in the NCCP-GI group
was 90.2% at 10 years and 84.8% at 20 years compared
with 93.7% at 10 years and 88.1% at 20 years for
the NCCP-U group. Patients in the NCCP-GI group
experienced decreased survival due to cardiac death, as
well as noncardiac death and death from any cause, at all
time points.

Analysis of risk factors for all-cause mortality using
univariate models yielded statistically significant increased
risk for age, Charlson comorbidity index, NCCP-GI diag-
nosis, resting echocardiography at time of NCCP diagno-
sis, and previous cardiac diagnoses, including arrhythmia,
valvular disease, ventricular dysfunction, and MI and pre-
vious coronary artery bypass graft (CABG). Only age,
Charlson comorbidity index, previous CABG, and previ-
ous valvular disease were significant after adjustment for
other covariates (Table 2). No specific cardiac test or the
absence of cardiac tests was associated with mortality. The
diagnosis of NCCP-GI was not significant in the multivari-
ate analysis for mortality. The NCCP-GI group was com-
posed of patients with different diagnoses that required
further evaluation. Patients with GERD, cholecystitis, or
miscellaneous GI disorders (previously listed) were further
evaluated. No survival difference occurred on the basis of
the specific GI diagnosis (P=.51).
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TABLE 2. Risk Factors for All-Cause Mortality in Patients With Noncardiac Chest Pain

Univariate Univariate Multivariate Multivariate
Variable HR (95% CI) P value HR (95% CI) P value
Age (y) 1.12 (1.09-1.14) <.001 1.13 (1.10-1.15) <.001
Angiography 0.75 (0.40-1.42) .38
Echocardiography (resting) 4.88 (3.08-7.75) <.001
Echocardiography (stress) 0.78 (0.11-5.59) .80
Nuclear cardiac test 1.18 (0.65-2.12) .59
Any cardiac test 1.52 (1.00-2.32) .05
Sex (M vs F) 0.82 (0.54-1.24) .35
Charlson comorbidity index 1.18 (1.13-1.23) <.001 1.13 (1.08-1.19) <.001
Previous cardiac arrhythmia 4.30 (2.15-8.61) <.001
Previous esophageal spasm 1.53 (0.38-6.21) .55
Previous gastroesophageal 1.23 (0.39-3.88) 73
reflux disease
Previous valvular heart disease 4.04 (1.75-9.31) .001 4.25 (1.81-9.99) .001
Previous ventricular dysfunction 8.99 (3.86-20.93) <.001
Previous coronary artery 3.29 (1.51-7.14) .003 4.00 (1.78-8.95) .001
bypass graft
Previous cardiac valve surgery 2.40(0.33-17.23) .39
Previous myocardial infarction 3.11 (2.04-4.74) <.001
Diagnosis (GI vs unknown) 1.79 (1.18-2.73) .007

Data are derived using Cox regression models. CI = confidence interval; GI = gastrointestinal; HR = hazard ratio.

DISCUSSION

Noncardiac chest pain is common and costly. Patients
with NCCP are seen in primary care, in the ED, and by
subspecialists. With the exception of costs, little is known
about health care utilization after a diagnosis of NCCP.
The first aim of this study was to determine the frequency
of GI consultation and testing. In this sample, 49% of patients
were reevaluated in the ED, and 42% underwent repeated
cardiology evaluations; only 15% had GI consultations after
the initial diagnosis of NCCP. Although repeated ED visits
for chest pain are to be expected, the number of repeated
cardiology evaluations and the paucity of GI consultations
are surprising. Our result is in direct contradistinction to
results from a survey by Wong et al** of 205 primary care
physicians in the United States. These investigators reported
that, when referring patients for further management of
NCCP, most primary care physicians preferred consultation
by a gastroenterologist (75.6%) and less frequently asked
for consultation by a cardiologist (7.8%). Despite these
preferences, the primary care physicians in that study actually
referred 29.8% of their NCCP patients to a gastroenterologist
and 14% to a cardiologist. The latter figures more closely
approximate those reported by Eslick et al® in Australia,
where 30% of NCCP patients sought the care of a
gastroenterologist. Thus, patients in this study were seen less
frequently by a gastroenterologist than in previous studies.
For patients with NCCP-U, the rate of being seen by a
gastroenterologist was 3 times higher than for their NCCP-
GI counterparts (P=.01). This may be explained by the
fact that patients who are given a specific diagnosis for the

cause of their chest pain exhibit decreased use of health
care.?® An EGD was ordered for 38% of patients, and many
had repeated studies (247 procedures). Few pH probes
(2% of patients) and manometry studies (4% of patients)
were performed. This result calls into question whether
patients with NCCP are receiving appropriate testing after
being diagnosed as having NCCP. These figures suggest
that EGD is overused and that other testing modalities may
be underused. In the absence of alarm symptoms, EGD is
not a first-line diagnostic test in the evaluation of NCCP
because esophagitis is rarely found during examination.*”?
The effect of proton pump inhibitors, which were
introduced in 1990, on how diagnostic tests were ordered
during the 1993-2003 follow-up period is unknown. Our
results are somewhat similar to the results of a survey of
275 gastroenterologists by Ali and Lacy,” which reported
that 9.8% of survey responders would order an esophageal
pH probe for the initial evaluation of NCCP and that 6.2%
would order a manometry study.

The second aim of our study was to report on overall
mortality and, specifically, cardiac death in patients with
NCCP. Although prognosis for patients with NCCP
is thought to be favorable, data to support this view are
limited. Additionally, certain subgroups of NCCP patients
may be at increased risk of cardiac death; to our knowledge,
the current study is the first study of its size to report on this
end point in NCCP-GI and NCCP-U groups.

In this study, NCCP-GI patients displayed less survival
free of cardiac death during all points of the follow-up
period compared with their NCCP-U counterparts (Figure
4, B). After 10 and 20 years of follow-up, the NCCP-GI
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group had rates of survival free of cardiac death of 90.2%
and 84.8%, respectively. Although the total sample did
not display a significantly increased frequency of death
compared with what would be expected in this community,
a substantial number of cardiac deaths occurred in an
NCCP population. This result may be partially explained
by overlapping risk factors for GERD (most common
cause of NCCP) and coronary artery disease, including
obesity, obstructive sleep apnea, diabetes mellitus, and
smoking.3-3

The NCCP-GI group displayed less overall survival at
all time points, specifically 70.1% at 10 years and 51.8%
at 20 years, compared with their NCCP-U counterparts.
The univariate analysis revealed an association between
the NCCP-GI group and increased mortality (hazard ratio,
1.79; P=.007). However, the multivariate analysis did not
support an association between the NCCP-GI subset and
increased all-cause mortality; this was likely due to older
age (62 vs 56 years) and increased frequency of previous
cardiac arrhythmia at baseline in the NCCP-GI group.
As expected, age, Charlson comorbidity index, previous
valvular surgery, and previous CABG were statistically
significant predictors of all-cause mortality in the multi-
variate analysis.

The results of the current study should be interpreted
with limitations in mind. Although initial NCCP episodes
may have occurred at any site throughout Olmsted County,
all follow-up information was collected solely from Mayo
Clinic. Thus, physician visits potentially could have been
underestimated. However, the closest medical centers are
71 miles away (La Crosse, WI) and 84 miles away (St.
Paul and Minneapolis, MN). According to survey data,
90% of respondents would receive their care from one of
3 providers in the county, and 96% would see an Olmsted
County provider for a major medical problem.*” Given this
information, it is likely that ED visits alone could have
been underrepresented; that is, no gastroenterologists or
cardiologists practice at sites in Olmsted County other
than Mayo Clinic. Another possible limitation resulted
from data collection using only electronic medical
records for half of this sample. This could result in a small
underestimation of visits and testing because the follow-
up period began in 1993 and electronic medical records
were firmly in place in 1995.

CONCLUSION

The frequency of health care utilization in community
residents with NCCP is high. Patients in this study received
few GI consultations and underwent even fewer GI tests.
Patients with NCCP seen in esophageal laboratories
represent a very small fraction of people with NCCP in the

PATIENTS DISMISSED FROM HOSPITAL WITH NCCP

community. Further study is needed to determine whether
patients with NCCP would benefit from more frequent
GI consultations and more diverse use of GI testing
modalities.

Patients dismissed from the hospital with NCCP
continue to experience subsequent cardiac death. All-
cause mortality in patients with NCCP is not significantly
different than that in the community. However, we do not
know whether patients with NCCP die more frequently of
cardiac death than would be expected.

We speculate that cardiac death in patients with NCCP
may relate to overlapping risk factors for GERD and coro-
nary artery disease, including obesity, obstructive sleep ap-
nea, diabetes mellitus, and smoking. Until cardiac death in
this population is better understood, it is prudent to screen
for cardiac risk factors such as hypertension, hypercholes-
terolemia, and diabetes mellitus and aggressively manage
these comorbid conditions when present.
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