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Abstract
BACKGROUND—Coronary artery disease is a potentially treatable comorbidity observed
frequently in both chronic obstructive pulmonary disease and interstitial lung disease. The
prevalence of angiographically proven coronary artery disease in advanced lung disease is not well
described. We sought to characterize the treatment patterns of coronary artery disease
complicating advanced lung disease and to describe the frequency of occult coronary artery
disease in this population.

METHODS—We performed a 2-center, retrospective cross-sectional study of patients with either
chronic obstructive pulmonary disease or interstitial lung disease evaluated for lung
transplantation. Medications and diagnoses before the transplant evaluation were recorded in
conjunction with left heart catheterization results.

RESULTS—Of 473 subjects, 351 had chronic obstructive pulmonary disease, and 122 had
interstitial lung disease. In subjects diagnosed clinically with coronary artery disease, medical
regimens included a statin in 78%, antiplatelet therapy in 62%, angiotensin-converting enzyme
inhibitor or angiotensin receptor blocker in 42%, and a beta-blocker in 37%. Ten percent were on
no medication from these 4 classes. Fifty-seven percent of these subjects were on an antiplatelet
agent as well as a statin, and 13% were on neither. Beta-blockers were less frequently prescribed
in chronic obstructive pulmonary disease than interstitial lung disease (23% vs 58%, P = .007).
Coronary angiography was available in 322 subjects. It demonstrated coronary artery disease in
60% of subjects, and severe coronary artery disease in 16%. Occult coronary artery disease and
severe occult coronary artery disease were found in 53% and 9%, respectively. There were no
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significant differences in angiographic results between chronic obstructive pulmonary disease and
interstitial lung disease, despite imbalanced risk factors.

CONCLUSIONS—Coronary artery disease is common in patients with advanced lung disease
attributable to chronic obstructive pulmonary disease or interstitial lung disease and is under-
diagnosed. Guideline-recommended cardioprotective medications are suboptimally utilized in this
population.
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Chronic obstructive pulmonary disease and interstitial lung disease are both conditions with
limited therapeutic options, making the treatment of comorbidities particularly important.
Coronary artery disease is a treatable comorbidity observed frequently in both chronic
obstructive pulmonary disease1,2 and interstitial lung disease.3 It is a leading cause of death
in both conditions.4–8 The primary mechanisms proposed to explain the excess
cardiovascular morbidity and mortality observed in chronic obstructive pulmonary disease
and interstitial lung disease are similar and include systemic inflammation,
hypercoagulability, platelet activation, and oxidative stress.9,10 Current guidelines place
considerable emphasis on antiplatelet agents and statins in patients with uncomplicated
coronary artery disease with lesser indications for beta-blockers and angiotensin-converting
enzyme (ACE) inhibitors or angiotensin receptor blockers (ARBs).11 Guidelines in effect
during the time of the study suggested that all patients with coronary artery disease should
be treated with antiplatelet agents, beta-blockers, ACE inhibitors, or ARBs and, in most
patients, statin therapy.12

The prevalence of angiographically proven coronary artery disease in advanced lung disease
is not well described. Diagnosis of coronary artery disease in this population can be difficult,
as its symptoms may be masked or mimicked by those of lung disease.13,14 Noninvasive
diagnostic modalities are hindered in advanced lung disease, and particularly in chronic
obstructive pulmonary disease, by ventilatory limitations to exercise, poor tolerance of
pharmacologic agents for stress testing, and poor echocardiographic windows attributable to
interference from hyperinflation and cardiac posteromedial rotation.15 Studies utilizing
invasive assessments have mostly consisted of retrospective analysis of angiographic data in
patients undergoing coronary angiography based on clinical suspicion of disease.13,16,17

Chronic obstructive pulmonary disease and pulmonary fibrosis comprise the 2 leading
indications for lung transplantation.18 The “gold standard” assessment for coronary artery
disease in the pretransplant evaluation is coronary angiography, which is routinely
performed as a part of clinical evaluation protocols without regard to symptoms or risk
factor profiles. We hypothesized that in this advanced lung disease population, coronary
artery disease would be common, underdiagnosed, and undertreated. We describe the case
rate of coronary artery disease in this population, compare coronary artery disease and its
treatment between patients with chronic obstructive pulmonary disease and interstitial lung
disease, and assess characteristics associated with the disease and recommended therapies.

METHODS
This retrospective study was approved by the investigational review boards of the Johns
Hopkins University and the University of Maryland School of Medicine. Patients over 40
years of age referred for lung transplant evaluation with a diagnosis of chronic obstructive
pulmonary disease or interstitial lung disease whose medication lists were available in the
prospectively maintained databases of each institution were considered for inclusion. Data
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were collected in the context of clinical transplant evaluation protocols. Data abstracted
from the medical record included demographics, anthropometrics, pulmonary function,
medical comorbidities, medications, lipid profile values, and heart catheterization results.
Hypertension, hyperlipidemia, and diabetes were defined by mention of those diagnoses in
the medical record. A clinical diagnosis of coronary disease was determined by review of
the medical record for mention of that diagnosis before the coronary angiography was
performed in the context of the transplant evaluation protocol. Coronary angiography is
performed at both sites in patients over 40 years of age as part of the transplant evaluation
protocol without regard to symptoms or risk factor profiles. Angiography is generally one of
the last tests performed in the transplant evaluation due to the invasive nature of the study,
and so is often not done if contraindications to transplant are identified through other testing.
Coronary angiographic results were stratified into 3 categories: severe disease, nonsevere
disease, and no disease. Severe disease was defined as a stenosis occluding ≥50% of the left
main coronary artery, ≥70% of another epicardial artery, or any occlusion for which an
intervention was performed.

In presentation of guideline-recommended therapies for coronary artery disease, 4 classes of
medication were tabulated and included: statins, beta-blockers, ACE inhibitors or ARBs,
and aspirin or clopidogrel. Subjects with a diagnosis of coronary artery disease made before
catheterization are herein described as having “clinically apparent” coronary artery disease,
whereas those without a prior clinical diagnosis of coronary artery disease who were
subsequently found at catheterization to have coronary artery disease are referred to as
having “occult” coronary artery disease.

Case Definitions
Chronic obstructive pulmonary disease and interstitial lung disease diagnoses were
abstracted from transplant evaluation summary sheets and confirmed by 2-physician review
of the medical record. Due to the retrospective limitations of this study, it was not possible
to confirm that all subjects diagnosed with idiopathic pulmonary fibrosis met American
Thoracic Society consensus criteria.19 Furthermore, in recognition of the limitations of a
clinical diagnosis for subjects with idiopathic pulmonary fibrosis and other interstitial lung
diseases,20,21 end-stage pulmonary fibrotic conditions other than sarcoidosis were included
and are referred to in this manuscript as interstitial lung disease.

Statistical Analysis
Continuous data are expressed with median values (inter-quartile range), and categorical
data are presented as counts and percentages. Comparison of continuous variables was
performed using Wilcoxon rank-sum tests. Categorical variables were compared using chi-
squared or Fisher’s exact test. To examine correlates of coronary artery disease, potential
confounders were identified based on biological plausibility and review of the literature.
Variables with a corresponding P-value of .4 or lower in univariate analysis were then
examined for inclusion in a multivariate model by using reverse stepwise multiple logistic
regression with a threshold for inclusion in the final model of P <.2. Statistical significance
was defined as a P-value ≤.05. Analyses were performed using Stata Statistical Software,
Release 11.0 (Stata Corporation, College Station, Tex).

RESULTS
The study group consisted of 473 subjects, 351 with chronic obstructive pulmonary disease
and 122 with interstitial lung disease (Table 1). Ninety-six percent of the chronic obstructive
pulmonary disease subjects had forced expiratory volume in 1 second (FEV1)% predicted
<50%, and 81% had FEV1% predicted <30%. Further pulmonary function assessments are
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summarized in Supplementary Table 1 (online). Among interstitial lung disease subjects,
108 (89%) carried a diagnosis of idiopathic pulmonary fibrosis. The remaining 14 subjects
carried the following diagnoses: nonspecific interstitial pneumonia (n = 3), acute interstitial
pneumonia (n = 1), cryptogenic organizing pneumonia (n = 2), eosinophilic pneumonia (n =
1), interstitial lung disease associated with connective tissue disease (n = 6), and nonsarcoid
granulomatous disease (n = 1). Interstitial lung disease subjects were older, more frequently
male, had higher body mass indices and more diabetes mellitus. Chronic obstructive
pulmonary disease subjects had more tobacco exposure.

Comparative analysis was performed between the group as a whole and the subgroup of
subjects in whom angiographic data were available. Principal differences in subjects in
whom no angiographic data were available included younger age, less diabetes, less
hyperlipidemia, less supplemental oxygen use, less statin use, less pulmonary fibrosis, and
less frequently listed for transplantation (Supplementary Table 2, online).

Angiographically Proven Burden of Disease
Coronary angiography revealed coronary artery disease in 60% of subjects. Sixteen percent
of the cohort had severe coronary artery disease. All subjects with a clinical diagnosis of
coronary artery disease before transplant evaluation who underwent angiography were
confirmed to have coronary artery disease. No difference between chronic obstructive
pulmonary disease and interstitial lung disease subjects was observed in the frequency of
any coronary artery disease (59% vs 63%, P = .54) or severe coronary artery disease (15%
vs 20%, P = .54). Frequency of occult coronary artery disease and occult severe coronary
artery disease did not differ between chronic obstructive pulmonary disease and interstitial
lung disease, and was found in 53% and 9%, respectively, in the cohort as a whole (Table 2).
Results by study site were similar (data not presented). Clinical correlates to occult coronary
artery disease were examined (Supplementary Table 3, online) and a multivariable logistic
regression model performed poorly in predicting occult coronary artery disease (pseudo R2

of 0.05).

Cardiovascular Medication Use
Overall, use of cardiovascular medications in subjects with clinically apparent or
angiographically proven coronary artery disease was low. Statins were used in 46%,
antiplatelet agents in 35%, ACE inhibitors or ARBs in 30%, and beta-blockers in 16%.
These rates were only moderately higher than those of the cohort as a whole (Table 1).
Compared with chronic obstructive pulmonary disease, a greater proportion of subjects with
interstitial lung disease received statins (42% vs 24%, P <.001), beta-blockers (21% vs 5%,
P <.001), and antiplatelet agents (34% vs 21%, P = .003) (Table 1). A clinical diagnosis of
coronary artery disease was present in a larger proportion of interstitial lung disease subjects
(20% vs 10%, P = .007).

In those subjects with clinically apparent coronary artery disease, 53% were on 2 or fewer
cardioprotective medications, and 10% were on none (Table 3). Fifty-seven percent received
both an antiplatelet agent and a statin, whereas 13% received neither. There were no
between-group differences in statin prescriptions (78% vs 79%, P = 1.0), but beta-blocker
therapy was prescribed less often in chronic obstructive pulmonary disease (23% vs 58%, P
= .007). Calcium channel blocker therapy was prescribed to 37% of chronic obstructive
pulmonary disease and 17% of interstitial lung disease subjects; P = .14.

Eighty-eight percent of patients with clinically apparent coronary artery disease carried the
diagnosis of hypertension or took antihypertensive medications. Among these hypertensive
patients with known coronary artery disease, hypertensive medications included ACE
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inhibitor/ARB in 47%, beta-blocker in 42%, and calcium channel blocker in 31%. Beta-
blockers were used less frequently in the chronic obstructive pulmonary disease patients
(25% vs 70%, P = .003). Calcium channel blockers were frequently (70%) taken along with
ACE inhibitor/ARB, but were taken rarely (19%) along with beta-blockers.

In subjects with severe occult coronary artery disease, cardioprotective medications were
underutilized, with 88% of subjects taking 2 or fewer cardioprotective medications and 31%
taking none. In this group, 58% used statins, 19% used antiplatelet agents, 15% used statin
as well as antiplatelet agents, and 38% received neither. When medication use was
compared with the cohort of clinically apparent coronary artery disease, utilization was
lower for statins (58% vs 78%, P = .05), beta-blockers (8% vs 37%, P = .008), and aspirin
(19% vs 62%, P <.0001).

DISCUSSION
Summary of Findings

In this study, we observe high rates of occult coronary artery disease in patients with
advanced lung disease attributable to chronic obstructive pulmonary disease or interstitial
lung disease. Guideline-recommended treatments for coronary artery disease were
suboptimally utilized overall. Compared with subjects with interstitial lung disease, those
with chronic obstructive pulmonary disease were less likely to receive statins, antiplatelet
agents, or beta-blocker therapy.

Our results complement those of prior studies showing high rates of coronary artery disease
in advanced lung disease10,22 and are particularly comparable to observations from a smaller
cohort of patients undergoing evaluation for lung transplantation.3 In that study, the
frequency of coronary artery disease in idiopathic pulmonary fibrosis was 65.8%, which was
similar to the 60% rate observed in our study. The frequency of coronary artery disease
observed in subjects with chronic obstructive pulmonary disease in that study, however, was
significantly lower than that observed in their idiopathic pulmonary fibrosis cohort at
(46.1% vs 65.8%, P <.03). In our study, the coronary artery disease rate in chronic
obstructive pulmonary disease was similar to that of our interstitial lung disease cohort. The
prior study reported the chronic obstructive pulmonary disease and idiopathic pulmonary
fibrosis groups to be similar in terms of risk factors for coronary artery disease other than
tobacco use, whereas the risk factors for coronary artery disease in our study were
imbalanced between groups. The difference between our results and those of this
comparable study may reflect regional variations in referral practice, or different thresholds
for the transplant selection programs to subject patients to the full transplant evaluation
protocol.

Frequency of Occult Coronary Artery Disease
The value of routine angiography in the evaluation of patients for lung transplantation has
been questioned based on a prior study concluding that only 8% of results affected medical
management.23 Furthermore, current literature comparing revascularization interventions to
optimal medical therapy have demonstrated lack of mortality benefit outside of acute
coronary syndromes24 and lack of benefit before surgery.25 It is possible that
revascularization could actually lead to worse outcomes by virtue of the fact that the
majority of patients mistakenly believe revascularization can fix coronary artery disease and
reduce cardiovascular risk.26 Consequently, adherence rates to optimal medical therapy is
lower in patients undergoing revascularization.27 While our study methods did not allow
direct quantification of the effect of angiographic results on management, the high rates of
occult coronary artery disease coupled with the low rates of optimal medical therapy
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observed in our study suggest potential value of routine angiography not for the purpose of
revascularization, but for medication optimization. Approximately half of patients not
known to have coronary artery disease were found to have some degree of coronary artery
disease at catheterization.

Given the imperfect adherence to guideline-recommended therapies in subjects with
clinically apparent coronary artery disease, one could question whether the angiographic
confirmation of coronary artery disease would substantially alter prescription rates. If these
arguably suboptimal rates are nonetheless considered “usual care” in the cohort, the
significantly lower rates of statin, beta-blocker, and aspirin use in the subjects with severe
occult coronary artery disease imply potential benefit even in a background of imperfect
adherence to guideline-recommended therapies.

Cardiovascular Medication Use
While the rates of optimal coronary artery disease treatment in the cohort as a whole were
low, the even lower rates in chronic obstructive pulmonary disease compared with
interstitial lung disease reaffirms previous observations of under-treatment in this condition,
and may represent a major, modifiable risk factor for mortality in this population. Chronic
obstructive pulmonary disease is independently associated with worse outcomes after
coronary artery bypass surgery28–31 and after percutaneous coronary interventions.16,17,29 It
has been suggested that underutilization of optimal medical therapy may contribute to this
observation.16

A single-center study including 10,994 subjects undergoing percutaneous coronary
intervention showed chronic obstructive pulmonary disease to be an independent predictor
of in-hospital (hazard ratio [HR] 2.51, P = .001) and long-term (HR 2.16, P <.0001)
mortality. In that study, 5.6% fewer chronic obstructive pulmonary disease subjects received
beta-blocker therapy (P <.0001), despite 6.3% more subjects reporting a history of prior
myocardial infarction (P <.0001).17 A multicenter study of 10,908 subjects undergoing
percutaneous coronary intervention reaffirmed these findings.16 In adjusted modeling,
chronic obstructive pulmonary disease was independently associated with increased risk of
death (HR 1.3, P = .04) and revascularization (HR 1.22, P = .03) at 1 year. Notably, rates of
cardioprotective medication use were significantly lower in the chronic obstructive
pulmonary disease group, with 2.9% fewer patients taking aspirin (P <.001), 6.8% fewer
taking statins (P <.001), and 20.5% fewer taking beta-blockers. This was despite a 9.8%
higher rate of prior myocardial infarction.

The low rates of beta-blocker use in chronic obstructive pulmonary disease is likely
attributable to the misperception among physicians that beta-blockers are not safe or
tolerated in this population.32,33 Data show that cardioselective beta-blockers are well
tolerated in chronic obstructive pulmonary disease34–37 and are associated with lower rates
of exacerbations as well as mortality in chronic obstructive pulmonary disease.38–40 Beta-
blockers also are associated with decreased mortality compared with calcium channel-
blockers,41 and guidelines specifically advise that cardioselective beta-blockers should not
be withheld because of chronic obstructive pulmonary disease.14 Our data suggest a
suboptimal pattern of favoring calcium channel blockers to beta-blockers in patients with
advanced chronic obstructive pulmonary disease, in particular.

The lower rates of statin use in patients with chronic obstructive pulmonary disease
compared with those with interstitial lung disease was observed despite higher measured
low-density lipoprotein cholesterol levels and may be explained in part by the higher high-
density lipoprotein cholesterol levels in patients with advanced chronic obstructive
pulmonary disease.42 These high high-density lipoprotein cholesterol levels likely affect
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physician assessment of cardiac event risk, and may dissuade practitioners from prescribing
statin therapy. The low rates of statin use overall also may reflect the under-diagnosis of
coronary artery disease in this population.

Study Strengths and Limitations
This study carries the limitations of a retrospective study, but is improved by the fact that
patients were prospectively enrolled through clinical evaluation protocols. While these
protocols are designed to risk-stratify patients with chronic obstructive pulmonary disease or
interstitial lung disease through coronary angiography without regards to symptoms or risk
profile, the possibility of evaluation bias remains and is supported by the results presented in
Supplementary Table 2 (online). The observed differences between the cohort as a whole
and the subgroup with angiographic data available were not unexpected, however, as there
are numerous contraindications to transplantation43 that can prevent a referred patient from
undergoing the angiographic portion of the transplant evaluation protocol. Occasional
patients referred for evaluation are too well to benefit from transplantation and as such
would not be subjected to invasive studies. The substantial minority of patients listed for
transplant in the cohort without angiographic data suggest either imperfect application of
clinical evaluation protocols, a proportion of missing angiographic data, or a combination of
both. Due to the retrospective nature of the data, tabulation of reasons for or against the
performance of angiography is not possible. Evaluation bias would certainly lead to an
enriched sample with higher rates of coronary artery disease found at angiography, but a
bias perhaps more likely to affect the observed results is referral bias. It is likely that patients
with clinically apparent coronary artery disease are under-referred due to the perception of
poor candidacy for transplantation. These patients, or those identified early as poor
candidates based on coronary artery disease and thus denied transplantation without
generation of a transplant summary sheet, would not be represented in the dataset. This
would temper the results by under-representing the true burden of coronary artery disease.
Regardless, the angiographic cohort remains a highly selected group of patients, and
findings may not be generalizable.

In assessing the appropriateness of therapy for coronary artery disease, we acknowledge the
ongoing controversy of whether all patients with known coronary artery disease should be
treated with the 4 medication classes presented. The 2006 guidelines, which were the
guidelines in effect during the majority of evaluations performed, recommended the
consideration of ACE-inhibitor therapy for all patients with coronary artery disease (level
1B). Similarly, beta-blocker use is nearly universally accepted as beneficial after myocardial
infarction, but in uncomplicated coronary artery disease, the data are somewhat less
compelling and received only a class IIa indication,12 which recognizes conflicting evidence
but asserts that the weight of evidence/opinion is in favor of usefulness/efficacy. The
updated 2011 guidelines11 were not in effect during the period of these evaluations. These
new guidelines give class I indications to antiplatelet agents as well as statins, and class II
indications for both ACE-inhibitor and beta-blocker therapy in uncomplicated coronary
artery disease. Re-evaluation of our data based on these current guidelines with attention to
only the class I indications continues to demonstrate room for improvement in
cardiovascular care.

As our data do not include a nonpulmonary control group, we can make no direct
comparisons of under-treatment compared with a general population of patients with
coronary artery disease. It is possible that coronary artery disease is similarly under-
diagnosed and under-treated in patients with conditions other than advanced lung disease.
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CONCLUSIONS
Coronary artery disease is common in patients with advanced lung disease attributable to
chronic obstructive pulmonary disease or interstitial lung disease and is frequently not
clinically apparent. Cardiovascular disease complicating advanced lung disease may
represent a frequently overlooked opportunity to offer medical treatments with potential to
improve survival.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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CLINICAL SIGNIFICANCE

• Guideline-recommended therapies for secondary prevention of cardiovascular
disease are underutilized in advanced lung disease.

• Ten percent of patients with advanced lung disease receive no guideline-
recommended medication for known coronary artery disease.

• Over half of patients with advanced lung disease have occult coronary artery
disease.

Reed et al. Page 11

Am J Med. Author manuscript; available in PMC 2013 August 02.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Reed et al. Page 12

Table 1

Cohort Characteristics

Cohort (n = 473) COPD (n = 351) ILD (n = 122) P-Value

Demographics

 Age at evaluation (years) 59 (54–63) 58 (53–62) 61 (55–66) .0002

 Male sex (%) 47% 42% 61% <.001

 Caucasian race (%) 82% 86% 72% <.001

 BMI 26 (22–30) 25 (22–30) 29 (25–32) .009

 Diabetes mellitus 20% 14% 40% <.001

 Hypertension 52% 50% 55% .33

 Hyperlipidemia 28% 26% 35% .04

 Tobacco exposure (pack-years) 40 (25–70) 50 (35–75) 15 (0–35) <.0001

 Supplemental oxygen (%) 89% 89% 86% .40

 CAD clinical diagnosis 13% 10% 20% .007

Lipid values

 Total cholesterol (mg/dL) 200 (165–234) 206 (178–243) 176 (147–215) <.0001

 Triglycerides (mg/dL) 103 (70–148) 93 (67–142) 117 (83–160) .002

 HDL-C (mg/dL) 62 (47–79) 69 (53–84) 49 (39–60) <.0001

 LDL-C (mg/dL) 110 (84–137) 114 (86–142) 100 (80–131) .009

 TC/HDL-C 3.1 (2.5–4.0) 2.9 (2.4–3.8) 3.7 (2.7–4.7) <.0001

Medications

 Statin 29% 24% 42% <.001

 Beta-blocker 10% 5% 21% <.001

 Calcium channel blocker 24% 26% 20% .20

 ACE inhibitor or ARB 23% 22% 26% .45

 Aspirin 23% 20% 32% 0.008

 Clopidogrel 3% 1% 7% 0.003

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; BMI = body mass index; CAD = coronary artery disease; COPD =
chronic obstructive pulmonary disease; HDL-C = high-density lipoprotein cholesterol; ILD = interstitial lung disease; LDL-C = low-density
lipoprotein cholesterol; TC = total cholesterol.

Data are expressed as medians (interquartile ranges) or as percentages. P values were obtained through Wilcoxon rank sum, chi-squared, or
Fisher’s exact tests as appropriate, and refer to comparison between COPD and ILD subgroups.
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Table 2

Characteristics of Subjects with Available Coronary Angiographic Data

Cohort (n = 322) COPD (n = 215) ILD (n = 107) P-Value

Demographics

 Age at evaluation (years) 59 (54–64) 59 (54–63) 61 (55–66) .003

 Male sex (%) 48% 42% 61% .001

 Caucasian race (%) 82% 87% 71% <.001

 BMI 26 (22–30) 25 (22–30) 30 (26–33) .003

 Diabetes mellitus 24% 15% 41% <.001

 Hypertension 53% 53% 54% .87

 Hyperlipidemia 33% 33% 34% .80

 Tobacco exposure (pack-years) 40 (23–66) 51 (30–75) 15 (0–40) <.0001

 Supplemental O2 use (%) 91% 93% 86% .04

 CAD clinical diagnosis 15% 13% 20% .09

Lipid values

 Total cholesterol (mg/dL) 200 (165–233) 206 (173–243) 176 (147–215) <.0001

 Triglycerides (mg/dL) 101 (70–137) 89 (66–123) 116 (83–157) .0002

 HDL-C (mg/dL) 62 (45–79) 70 (54–85) 48 (38–60) <.0001

 LDL-C (mg/dL) 109 (84–137) 112 (85–142) 101 (81–130) .03

 TC/HDL-C 3.1 (2.5–4.0) 2.9 (2.4–3.6) 3.8 (2.7–4.8) <.0001

Medications

 Statin 33% 30% 42% .04

 Beta-blocker 11% 6% 22% <.001

 Calcium channel blocker 24% 27% 17% .04

 ACE inhibitor or ARB 24% 23% 25% .80

 Aspirin 25% 22% 32% .07

 Clopidogrel 3% 1% 6% .02

Coronary angiography

 CAD 60% 59% 63% .54

 Nonsevere CAD 44% 44% 43%

 Severe CAD 16% 15% 20%

Cohort (n = 274) COPD (n = 188) ILD (n = 86)

Coronary angiography in subjects without clinically apparent CAD

 Occult CAD 53% 53% 53% .96

 Occult Severe CAD 9% 9% 12% .41

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; BMI = body mass index; CAD = coronary artery disease; COPD =
chronic obstructive pulmonary disease; HDL-C = high-density lipoprotein cholesterol; ILD = interstitial lung disease; LDL-C = low-density
lipoprotein cholesterol; TC = total cholesterol.

Data are expressed as medians (interquartiles ranges) or as percentages. P values were obtained through Wilcoxon rank sum, chi-squared, or
Fisher’s exact tests as appropriate.

Am J Med. Author manuscript; available in PMC 2013 August 02.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Reed et al. Page 14

Table 3

Cardiovascular Medication Use

Clinically Apparent CAD* Cohort (n = 60) COPD (n = 36) ILD (n = 24) P-Value

Statin 78% 78% 79% 1.0

Beta-blocker 37% 23% 58% .007

Calcium channel blocker 29% 37% 17% .14

ACE inhibitor or ARB 42% 47% 33% .42

Aspirin 62% 58% 67% .59

Clopidogrel 15% 11% 21% .46

Cardioprotective medications prescribed†

 0 10% 14% 4% .14

 1 13% 8% 21%

 2 30% 39% 17%

 3 38% 33% 46%

 4 8% 6% 13%

Cohort (n = 26) COPD (n = 16) ILD (n = 10)

Severe occult CAD‡

 Statin 58%§ 50% 70% .43

 Beta-blocker 8%§ 6% 10% 1.0

 ACE inhibitor or ARB 31% 25% 40% .67

 Aspirin 19%§ 19% 20% 1.0

 Clopidogrel 4% 0% 10% .39

Cardioprotective medications prescribed†

 0 31% 31% 30% .09

 1 38% 50% 20%

 2 19% 6% 40%

 3 8% 13% 0%

 4 4% 0% 10%

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; BMI = body mass index; CAD = coronary artery disease; COPD =
chronic obstructive pulmonary disease; ILD = interstitial lung disease.

Percentages are rounded to the nearest decimal.

*
Clinically apparent coronary disease refers to the subjects who carried the diagnosis of coronary artery disease before undergoing coronary

angiography in the clinical evaluation protocol.

†
Cardioprotective medication counts assigned up to 4 points for the following medications: statin, beta-blocker, ACE inhibitor or ARB, and aspirin

or clopidogrel.

‡
Severe CAD was defined as a stenosis occluding ≥50% of the left main coronary artery, ≥70% of another epicardial artery, or any occlusion for

which an intervention was performed.

§
P = .05 compared with frequency of use in clinically apparent CAD cohort.
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