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Glasgow, UK; and 7Associazione Nazionale Medici Cardiologi Ospedalieri Research Center, Florence, Italy

Received 15 September 2008; revised 2 November 2008; accepted 20 November 2008; online publish-ahead-of-print 27 January 2009

Aims Chronic obstructive pulmonary disease is an independent predictor of mortality in patients with myocardial infarction
(MI). However, the impact on mode of death and risk of atherosclerotic events is unknown.

Methods
and results

We assessed the risk of death and major cardiovascular (CV) events associated with chronic obstructive pulmonary
disease in 14 703 patients with acute MI enrolled in the Valsartan in Acute Myocardial Infarction (VALIANT) trial.
Cox proportional hazards models were used to evaluate the relationship between chronic obstructive pulmonary
disease and CV outcomes. A total of 1258 (8.6%) patients had chronic obstructive pulmonary disease. Over a
median follow-up period of 24.7 months, all-cause mortality was 30% in patients with chronic obstructive pulmonary
disease, compared with 19% in those without. The adjusted hazard ratio (HR) for mortality was 1.14 (95% confidence
interval 1.02–1.28). This reflected increased incidence of both non-CV death [HR 1.86 (1.43–2.42)] and sudden
death [HR 1.26 (1.03–1.53)]. The unadjusted risk of all pre-specified CV outcomes was increased. However, after
multivariate adjustment, chronic obstructive pulmonary disease was not an independent predictor of atherosclerotic
events [MI or stroke: HR 0.98 (0.77–1.23)]. Mortality was significantly lower in patients receiving beta-blockers, irre-
spective of airway disease.

Conclusion In high-risk patients with acute MI, chronic obstructive pulmonary disease is associated with increased mortality and
non-fatal clinical events (both CV and non-CV). However, patients with chronic obstructive pulmonary disease did
not experience a higher rate of atherosclerotic events.
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Introduction
Chronic obstructive pulmonary disease is a global epidemic affect-
ing 5–15% of all adults.1 Both prevalence and mortality are increas-
ing and projected to escalate still further. Cardiovascular (CV) and
pulmonary deaths are equally common, accounting for 3 million
lives per year worldwide.2 The shared aetiology of tobacco
smoking is partly responsible. However, airflow obstruction inde-
pendently predicts CV mortality in population studies, even after
adjusting for smoking history.3 Atherosclerotic consequences of
chronic systemic inflammation in chronic obstructive pulmonary
disease have been postulated.4– 6 Whether these aggravate estab-
lished coronary artery disease is uncertain.

Two contemporary studies have examined patients with myo-
cardial infarction (MI) and concomitant chronic obstructive pul-
monary disease.7,8 Both found chronic obstructive pulmonary
disease to be an independent predictor of long-term mortality.7,8

Neither report investigated the relationship between chronic
obstructive pulmonary disease and mode of death or risk of non-
fatal CV events. Furthermore, the increased mortality was confined
to patients without heart failure (HF) in one study.7 We used the
Valsartan in Acute Myocardial Infarction (VALIANT) trial to
characterize the impact of chronic obstructive pulmonary disease
on treatment and clinical outcomes in patients with MI complicated
by HF, left ventricular systolic dysfunction (LVSD), or both.

Methods

Trial design
VALIANT enrolled 14 703 patients with MI complicated by LVSD, HF,
or both. The former was defined by ejection fraction �0.35 on echo-
cardiography or contrast angiography and �0.40 on radionuclide ven-
triculography, whereas the latter by clinical signs of HF or radiological
evidence of pulmonary venous congestion.9 The randomized, double-
blind, active-controlled design compared treatment with valsartan, cap-
topril, or both. The rationale, methods, inclusion and exclusion criteria,
and main outcomes have been reported previously.9,10 The study was
approved by local Ethics Committees in all participating centres, and all
patients provided written informed consent.

Trial endpoints
The primary outcome was mortality from any cause within 3 years fol-
lowing the index MI. Secondary pre-specified endpoints included CV
death and components (sudden cardiac death, fatal MI, and fatal wor-
sening HF); non-fatal MI; hospital admission for worsening HF; and the
composite of CV death, MI, or HF hospitalization. The presence of
clinically recognized chronic obstructive pulmonary disease was
recorded using a yes/no check box by individual site investigators at
study entry according to their clinical judgement.

All pre-specified endpoints were adjudicated by an independent
clinical endpoint committee. Definitions of the endpoints are published
previously.10 Hospitalization for HF was defined as admission with
symptoms or signs of HF requiring intravenous treatment with diuretic,
inotropic, or vasodilator therapy. Members of the committee distin-
guished HF from chronic obstructive pulmonary disease using clinical
judgement supported by hospital records and results of investigations.

Statistical analysis
Data analyses were performed independently by the Duke Clinical
Research Institute. The chronic obstructive pulmonary disease status is
defined as having a known history prior to the qualifying MI for the
trial. Baseline characteristics of patients with and without chronic
obstructive pulmonary disease are presented as means with standard
deviations for continuous variables or by frequencies and per cents for
categorical variables. Means were compared using the Wilcoxon rank
sum test or Student’s t-test, depending on the distribution of the data
and proportions using the x2 test. All analyses were performed on an
intention-to-treat basis. Cumulative event rates were estimated using
the Kaplan–Meier method and were compared using log-rank test. A
two-tailed P-value of less than 0.05 was considered statistically significant.

The prognostic significance of chronic obstructive pulmonary
disease was evaluated for pre-defined outcomes, including the
primary endpoint and other major CV events. The estimated hazard
ratios (HRs) were adjusted for all important predictors of mortality
and morbidity using Cox proportional hazards models. A separate
model was built for each outcome of interest. Starting from over 70
candidate variables collected at randomization, both backward elimin-
ation and stepwise selection were used to identify independent factors.
A P-value of 0.10 was required for a variable to enter and 0.05 to stay
in the model. Bootstrap method with a re-sample of 200 was
employed to validate the selection. Randomized treatments were
added to the final model. The multivariable model for mortality
included the following covariates: age, heart rate, systolic and diastolic
blood pressures, weight, baseline creatinine, smoking status, diabetes,
dyslipidaemia, history of hypertension, Killip classification, anterior
MI, new left bundle branch block, thrombolytic therapy, primary per-
cutaneous intervention, coronary artery bypass graft surgery after
the qualifying MI, history of HF, atrial fibrillation, previous MI, angina
or unstable angina, previous stroke, peripheral arterial disease, renal
insufficiency, alcohol abuse, country of enrolment, beta-blocker use,
and randomized treatment. The multivariate model for mortality stra-
tified by chronic obstructive pulmonary disease status and baseline
beta-blocker was employed to estimate the adjusted death rates for
each of the four strata at different time points within the 3-year
follow-up period. Event curves were created to display the cumulative
adjusted mortality rates over time (Figure 1).

An analysis of post-randomization periods (‘landmarks’) was
employed to address potential survivor bias in analysis of the compo-
site atherosclerotic outcome of MI or stroke. Patients with chronic
obstructive pulmonary disease may die earlier than their counterparts,
before developing arterial disease. The association between chronic
obstructive pulmonary disease and atherosclerotic events may thus
be underestimated due to unequal survivorship. To minimize this
effect, the relationship between chronic obstructive pulmonary
disease and atherosclerotic events was examined in four different
periods: inpatient (1–16 days since randomization), post-discharge
(17–45 days), early (46–198 days), and later (199–1096 days)
follow-up. Only patients alive at the beginning of each period were
included in each analysis. When the risk is similar across intervals, a
combined HR was estimated by treating each interval as a cluster in
the Cox model. All analyses were performed using SAS software
version 8 (SAS Institute, Cary, NC, USA).

Results

Baseline characteristics
VALIANT enrolled 14 703 patients, 1258 (8.6%) of which had a
diagnosis of chronic obstructive pulmonary disease. The median
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duration of follow-up was 24.7 months. The baseline character-
istics of patients with and without chronic obstructive pulmonary
disease differed significantly (Table 1). Patients with chronic
obstructive pulmonary disease were older with more CV risk
factors including current or previous smoking, diabetes, hyperten-
sion, and dyslipidaemia. Comorbidity was likewise greater in
patients with chronic obstructive pulmonary disease, particularly
coronary (MI, percutaneous coronary intervention, and angina),
peripheral, and cerebrovascular disease.

At randomization, patients with chronic obstructive pulmonary
disease had a higher heart rate, Killip classification, and frequency
of radiological pulmonary oedema. The qualifying electrocardio-
gram and ensuing treatment also varied. Patients with chronic
obstructive pulmonary disease more frequently presented with
non Q-wave MI (44.3 vs. 30.8%). Fewer patients with chronic
obstructive pulmonary disease received primary percutaneous
intervention (10.6 vs. 15.2%) or thrombolysis (27.5 vs. 35.9%),
although a similar proportion underwent cardiac catheterization.
Patients with chronic obstructive pulmonary disease were less
likely to receive some risk-modifying CV medications, most
notably beta-blockers (51.1 vs. 72.2% at randomization).

Mortality
Chronic obstructive pulmonary disease was independently associ-
ated with increased mortality. A total of 382 patients with chronic
obstructive pulmonary disease (30.4%) died from any cause, com-
pared with 2496 (18.6%) of those without disease (Table 2). After
adjusting for additional predictors of mortality, the risk of death
was increased by 14% in patients with chronic obstructive

pulmonary disease [HR 1.14 (95% confidence interval 1.02–
1.28)]. Mortality was greater in those with chronic obstructive pul-
monary disease, regardless of beta-blocker prescription (Figure 1).
Increased incidence of both non-CV death [6.0 vs. 2.4%, HR 1.86
(1.43–2.42)] and sudden death [10.0 vs. 5.9%, HR 1.26 (1.03–
1.53)] contributed to the excess mortality in patients with
chronic obstructive pulmonary disease (Table 2). However, the
overall risk of CV death was not significantly elevated after correct-
ing for baseline differences. The increased risk of sudden death was
independent of age, beta-blocker use, ischaemic heart disease, dia-
betes, and other recognized predictors of sudden death. Of the 75
non-CV deaths in patients with chronic obstructive pulmonary
disease, two-thirds were attributed to pulmonary disease (25%,
n ¼ 19), malignancy (33%, n ¼ 25), or infection (9%, n ¼ 7). The
respective frequencies in patients without chronic obstructive pul-
monary disease were 9% (n ¼ 30), 43% (n ¼ 137), and 13%
(n ¼ 43).

Cardiovascular morbidity and mortality
Chronic obstructive pulmonary disease was an independent pre-
dictor of hospitalization for HF [HR 1.19 (1.05–1.34)]. The com-
bined endpoint of CV death, MI, or HF hospitalization occurred
in 45% of the patients with chronic obstructive pulmonary
disease, compared with 30% of those without. The adjusted risk
for the combined endpoint remained significantly increased in
patients with chronic obstructive pulmonary disease [1.14 (1.04–
1.25)].

A composite atherosclerotic outcome was examined, incorpor-
ating fatal or non-fatal MI and stroke. This combined endpoint

Figure 1 Adjusted cumulative all-cause mortality rate by chronic obstructive pulmonary disease status and beta-blocker use.

N.M. Hawkins et al.294



occurred in 190 (15.1%) as opposed to 1570 (11.7%) patients with
and without chronic obstructive pulmonary disease, respectively.
The adjusted risk of atherosclerotic events was not increased
[0.98 (0.77–1.23), P ¼ 0.871]. According to the analysis of
landmarks, the adjusted HR of the relation between chronic

obstructive pulmonary disease and atherosclerotic events was
0.94 [(0.70–1.25), P ¼ 0.657], 1.36 [(0.96–1.93), P ¼ 0.085],
0.91 [(0.71–1.17), P ¼ 0.381], and 0.86 [(0.70–1.07), P ¼ 0.648]
for inpatient, post-discharge, early, and later follow-up, respect-
ively. The higher hazard of atherosclerotic events during the
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Table 1 Baseline characteristics of patients with chronic obstructive pulmonary disease

Characteristics Chronic obstructive
pulmonary disease
(n 5 1258, 8.6%)

No chronic obstructive
pulmonary disease
(n 5 13 445, 91.4%)

Demographics

Age (years) 68.1 + 9.9* 64.5 + 11.9

Female sex 363 (28.9) 4207 (31.3)

Body mass index (kg/m2) 27.5 + 5.5† 27.9 + 4.8

Cardiovascular risk factors

Current smoker 528 (42.0)* 4136 (30.8)

Previous smoker 518 (41.2)* 4162 (31.0)

Diabetes mellitus 323 (25.7)† 3077 (22.9)

Hypertension 731 (58.1)† 7391 (55.0)

Dyslipidaemia 453 (36.4)* 3882 (29.3)

Previous comorbidity

Heart failure 343 (27.3)* 1831 (13.6)

Myocardial infarction 502 (39.9)* 3602 (26.8)

Angina 580 (46.1)* 5261 (39.1)

PCI 138 (11.0)* 929 (6.9)

Stroke 103 (8.2)† 792 (5.9)

Peripheral arterial disease 220 (17.5)* 1017 (7.6)

Atrial fibrillation 120 (9.5)* 840 (6.2)

Characteristics of qualifying MI

Heart rate 78.2 + 13.5* 76.0 + 12.8

Systolic blood pressure (mmHg) 123.9 + 16.9† 122.5 + 17.0

Diastolic blood pressure (mmHg) 71.3 + 11.3† 72.4 + 11.3

Killip class III– IV 369 (29.3)* 3091 (23.0)

Radiological LV failure 534 (42.4)† 5208 (38.7)

ECG site—anterior 646 (51.4)* 8063 (60.0)

Q-wave MI 632 (53.1)* 8811 (67.8)

Non-Q-wave MI 520 (44.3)* 3938 (30.8)

Ejection fraction 34.0 (10.2) 35.4 (10.4)

Initial treatment of qualifying MI

Aspirin 1065 (84.7)* 12018 (89.4)

Beta-blocker 526 (41.8)* 8185 (60.9)

Thrombolysis 346 (27.5)* 4824 (35.9)

Catheterization 352 (28.0) 3769 (28.1)

Primary PCI 133 (10.6)* 2045 (15.2)

Medications at randomization

Aspirin 1101 (87.5)* 12317 (91.6)

Beta-blocker 643 (51.1)* 9707 (72.2)

Digoxin 268 (21.3)* 1588 (11.8)

Statin 399 (31.7) 4615 (34.3)

Calcium channel blocker 214 (17.0)* 1047 (7.8)

*P,0.0001 compared with patients without chronic obstructive pulmonary disease.
†P,0.05 compared with patients without chronic obstructive pulmonary disease.
Values are means + SD or n (%).
ECG, electrocardiogram; PCI, percutaneous coronary intervention; MI, myocardial infarction.
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post-discharge period was not statistically significant (P ¼ 0.085).
Combining results from all periods yielded a similar HR [0.94
(0.81–1.08), P ¼ 0.348].

The impact of chronic obstructive pulmonary disease on athero-
sclerotic events was far outweighed by alternative CV risk factors
(Table 3). The relative contribution of each factor to the variance
of the outcome was determined by the x2 statistic. Multivariate
analysis revealed diabetes to be the strongest determinant of MI
or stroke [HR 1.36 (1.24–1.50), P , 0.001]. Smoking, hypertension,

obesity, and established coronary, peripheral and cerebrovascular
disease were all independent predictors of atherosclerotic events.

Relationship between beta-blocker use
and outcomes
Mortality was significantly lower in patients receiving beta-
blockers, irrespective of airway disease (Figure 1). Overall, the
adjusted HR for mortality comparing patients with and without
beta-blockade was 0.74 (0.68–0.80) (P ¼ 0.002). In patients with
chronic obstructive pulmonary disease, 25.2% of those prescribed
beta-blockers died from any cause, compared with 35.0% of those
not prescribed beta-blockers. Results were similar in patients
without chronic obstructive pulmonary disease (mortality 15.1
vs. 27.9%, respectively). Formal testing for interaction between
chronic obstructive pulmonary disease and beta-blocker use with
respect to mortality revealed no significant difference. Beta-
blocker use was not associated adversely with any pre-specified
outcome in patients with chronic obstructive pulmonary disease.

Discussion
Numerous studies have addressed the prognosis of patients with
MI, HF, or both. Remarkably, few have described the impact of
pulmonary comorbidity. Chronic obstructive pulmonary disease
is known to independently reduce survival after MI.7,8 Our findings
extend prior reports by defining the relative risk of CV and
non-CV death, together with ischaemic and non-fatal events.

Chronic obstructive pulmonary disease was an independent pre-
dictor of mortality, largely due to increased non-CV and sudden
death. The former is expected. Cigarette smoking and chronic
obstructive pulmonary disease predispose to fatal outcomes
from malignancy, pneumonia, and respiratory failure.11 The
excess risk of sudden death corroborates findings of the recent
TORCH (Towards a Revolution in COPD Health) trial.12 This
was the first international trial of chronic obstructive pulmonary
disease therapy to employ all-cause mortality as the primary
endpoint and the first to adjudicate cause of death using a clinical
endpoint committee. Sixteen per cent of deaths was classified as
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Table 2 Risk of death and cardiovascular events in patients with chronic obstructive pulmonary disease

Outcome Chronic obstructive
pulmonary disease
present (n 5 1258), %

Chronic obstructive
pulmonary disease
absent (n 5 13 445), %

Unadjusted HR
(95% CI)

P-value Adjusted HR
(95% CI)

P-value

All-cause mortality 382 (30.4) 2496 (18.6) 1.70 (1.53–1.90) ,0.0001 1.14 (1.02–1.28) 0.021

Non-cardiovascular
death

75 (6.0) 319 (2.4) 2.61 (2.02–3.36) ,0.0001 1.86 (1.43–2.42) ,0.0001

Cardiovascular death 307 (24.4) 2177 (16.2) 1.57 (1.39–1.77) ,0.0001 1.04 (0.92–1.19) 0.506

Sudden death 126 (10.0) 799 (5.9) 1.77 (1.47–2.14) ,0.0001 1.26 (1.03–1.53) 0.025

HF hospitalization 317 (25.2) 2071 (15.4) 1.77 (1.57–1.99) ,0.0001 1.19 (1.05–1.34) 0.007

MI or stroke 190 (15.1) 1570 (11.7) 1.58 (1.27–1.94) ,0.0001 0.98 (0.77–1.23) 0.871

CV death, MI, HF
hospitalization

567 (45.1) 4047 (30.1) 1.64 (1.50–1.79) ,0.0001 1.14 (1.04–1.25) 0.005

CI, confidence interval; CV, cardiovascular; HF, heart failure; HR, hazard ratio; MI, myocardial infarction.
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Table 3 Independent predictors of myocardial
infarction or stroke

Predictor Hazard ratio (95% CI) P-value

Diabetes 1.36 (1.24–1.50) ,0.001

Age (per 10 years) 1.17 (1.11–1.24) ,0.001

Angina 1.31 (1.19–1.44) ,0.001

Previous MI 1.28 (1.16–1.42) ,0.001

Killip class 3 1.42 (1.22–1.66) ,0.001

Killip class 4 1.49 (1.23–1.81) ,0.001

Previous stroke 1.28 (1.12–1.47) ,0.001

Heart failure post-MI 1.19 (1.08–1.31) ,0.001

Heart rate (per 10 bpm) 1.06 (1.03–1.10) ,0.001

Current smoker 1.21 (1.08–1.36) 0.002

Previous unstable angina 1.17 (1.06–1.30) 0.002

Hypertension 1.17 (1.06–1.30) 0.002

Angina post-MI 1.16 (1.05–1.28) 0.003

Peripheral vascular disease 1.19 (1.05–1.35) 0.007

Killip class 2 1.18 (1.03–1.34) 0.014

New diabetes 1.28 (1.04–1.57) 0.018

Left bundle branch block 1.23 (1.03–1.45) 0.019

Weight (per 10 kg) 1.55 (1.07–2.22) 0.019

Previous CABG 1.19 (1.03–1.37) 0.020

Previous heart failure 1.13 (1.01–1.26) 0.035

CABG, coronary artery bypass grafting; CI, confidence interval; MI, myocardial
infarction.
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sudden and speculated to be the consequence of acute respiratory
failure.11

Sudden death was explicitly defined in VALIANT as death that
occurred suddenly and unexpectedly in a patient in otherwise
stable conditions and included witnessed deaths.13 Some ‘out of
hospital acute respiratory failure’ may be included in the category
of sudden death. However, numerous substrates for ventricular
arrhythmia exist in patients with chronic obstructive pulmonary
disease: hypoxia, acidosis, hypercapnia, sympathetic activation,
tachycardia, hypokalaemia, and QTc prolongation secondary to
inhaled b2-agonists.14,15 Although safe in unselected populations,
inhaled b2-agonists may precipitate CV events in susceptible
patients.14 –16 After MI, the risk of sudden death is greatest in
the early months and among those with lowest ejection fraction.13

In high-risk patients with chronic obstructive pulmonary disease,
early treatment of exacerbations and correction of arrhythmic sub-
strates are therefore paramount.

In a recent cohort study of 2481 patients presenting with acute
MI, rehospitalization rates were 22% higher among patients with
chronic obstructive pulmonary disease.8 The reasons for admission
were not defined. Our analysis reveals this disease to be an inde-
pendent predictor of HF hospitalization after infarction. This
mirrors findings in patients with chronic HF, in whom chronic
obstructive pulmonary disease is a frequent comorbidity and infec-
tion a recognized precipitant of decompensation.17,18 Once hospi-
talized, concomitant pulmonary disease also prolongs inpatient stay
and increases risk of re-admission.18,19

Chronic obstructive pulmonary disease is increasingly con-
sidered a systemic inflammatory disorder with putative athero-
sclerotic consequences.4 –6 The hypothesis is founded on the
epidemiological association between airflow obstruction and CV
mortality.3 The key issue is whether chronic obstructive pulmonary
disease contributes to atherosclerosis or merely serves as a
marker of CV disease. This is the first analysis to evaluate
chronic obstructive pulmonary disease as a modifier of CV
events in subjects with pre-existing coronary disease. Previous
studies have focused on overall survival following MI,7,8,20,21 percu-
taneous intervention,22,23 or surgical revascularization.24,25

Although we expected a strong association with atherosclerotic
events, this was not found and merits careful consideration.

Many population studies adjusted only for age, gender, and
smoking history.3 Residual confounding by established risk factors
and unmeasured variables limits such reports. Numerous potential
confounders exist: diabetes, hypertension, blood pressure, dyslipi-
daemia, low socio-economic class, occupation, poor diet, seden-
tary lifestyle, and obesity. In our high-risk cohort, all major CV
risk factors occurred more frequently among patients with
chronic obstructive pulmonary disease. The prevalence of existing
coronary, peripheral, and cerebrovascular disease was likewise
increased. Finally, patients with chronic obstructive pulmonary
disease received fewer risk-modifying medications, notably beta-
blockers. All these factors are established predictors of worse clini-
cal outcomes. Comprehensive multivariate adjustment is thus
crucial when considering prognosis. The 58% increased risk of
atherosclerotic events was reduced by adjusting multivariate ana-
lyses [HR 0.98 (0.77–1.23)]. Exploring the relative contribution
of covariates to the atherosclerotic endpoint confirmed our

suspicions. The independent predictors of MI or stroke were all
established CV risk factors or comorbidity. Our findings corrobo-
rate those of the TORCH study, in which just 3% of the 911 adju-
dicated deaths were attributed to MI.11

Population studies have further limitations. Survival estimates are
potentially biased by loss to follow-up. Reliance on hospital coding
and death certificates overestimates the burden of CV events in
the community.26,27 Sudden death may be incorrectly attributed
to coronary events. As discussed earlier, there are numerous
other arrhythmic substrates.14,15 Unmeasured changes in baseline
risk factors may influence survival during long follow-up periods.
Differences in CV treatment are likewise unaccounted for. Beta-
blockers are underutilized in patients with airflow obstruction
and concomitant hypertension, HF, angina, or MI.28,29 The robust
epidemiological association between airflow obstruction and CV
mortality does not necessarily equate to chronic obstructive pul-
monary disease causing atherosclerosis.

Two observational cohort studies from the Cooperative Cardi-
ovascular Project suggested that beta-blockers are safe and effec-
tive for post-MI in patients with chronic obstructive pulmonary
disease.21,29 Neither reported the outcomes of patients with HF
or LVSD. Our analysis extends the prognostic benefits of beta-
blockade to this important patient group. Furthermore, no
adverse effects were observed for any pre-specified endpoint. In
particular, non-CV mortality was not increased in patients with
chronic obstructive pulmonary disease receiving beta-blockers.
This observation should help alleviate historical concerns regarding
safety. As with previous reports,21,29 interpretation is hindered by
the lack of spirometry or stratification of chronic obstructive pul-
monary disease severity. Recruitment bias and preferential pre-
scribing habits confound applicability to patients with severe or
reversible airflow obstruction.

Several limitations must be acknowledged, foremost being the
investigator-derived diagnosis of chronic obstructive pulmonary
disease. This was obtained from hospital records, pulmonary func-
tion if available, and questioning the patient. No pre-specified cri-
teria were defined in the investigators brochure. Misdiagnosis is
unavoidable and inherent to all clinical trials lacking spirome-
try.7,20,30 The prevalence of chronic obstructive pulmonary
disease in VALIANT (8.6%) was akin to these trials and also the
general population.7,20,30,31 No study has assessed the validity of
self-reported chronic obstructive pulmonary disease in patients
with MI. Only one has examined those admitted with HF, confirm-
ing airflow obstruction in 67%.32 However, the proportion of that
cohort with HF and chronic obstructive pulmonary disease was
higher than in VALIANT (HF 100 vs. 15% and COPD 22 vs. 9%),
providing far greater scope for misdiagnosis. Furthermore, the
VALIANT chronic obstructive pulmonary disease group is charac-
terized by its three major predictors: male gender (71%), advanced
age, and smoking history (83%).33,34 Recruitment bias will exclude
many individuals with severe pulmonary disease. However, the
generalizability of results is reasonable as severe airflow obstruc-
tion is also uncommon in the wider population.4

In summary, chronic obstructive pulmonary disease is an inde-
pendent predictor of mortality in patients with MI, specifically of
non-CV and sudden death. No excess risk of atherosclerotic
events was observed after adjusting for baseline risk factors and
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comorbidity. The proposed atherosclerotic effects of chronic
obstructive pulmonary disease are of limited clinical significance,
at least during intermediate follow-up. There is a simple
message. We must optimize both pulmonary and CV therapies
in patients with chronic obstructive pulmonary disease. Greater
collaboration is required between the specialties to achieve this.
Intensive treatment of established CV risk factors and disease is
essential to improve outcomes in this high-risk group.
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