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Impact of Chronic Obstructive Pulmonary Disease on Patient with
Acute Myocardial Infarction Undergoing Primary Percutaneous
Coronary Intervention
Pei‑Hsun Sung1, Sheng‑Ying Chung1, Cheuk‑Kwan Sun2, Cheng‑Hsu Yang1, Shyh‑Ming Chen1,
Chi‑Ling Hang1, Chien‑Jen Chen1, Kuo‑Ho Yeh1, Yung‑Lung Chen1, Chiung‑Jen Wu1,
Hsuen‑wen Chang3, Tzu‑Hsien Tsai1, Hon‑Kan Yip1
Background: This study reported the incidence and prognostic outcome At a Glance Commentary
of chronic obstructive lung disease (COPD) patients
with acute ST‑segment elevation myocardial infarc‑ Scientific background of the subject
tion (STEMI) undergoing primary percutaneous coronary
Clinical observational studies have
intervention (PCI).
revealed that myocardial infarction and
Methods:
Between January 2002 and May 2011, totally 1554 con‑ chronic obstructive pulmonary dis‑
secutive patients who experienced STEMI undergoing ease (COPD) tend to coexist and share
similar prevalence. Recently, COPD has
primary PCI were enrolled into the study.
Results:
Of the 1554 patients, 124 (9.7%) with diagnosis of COPD been further identified as an independent
and 1430 (90.3%) without COPD were categorized into predictor of death after myocardial infarc‑
group 1 and group 2. Although no difference in in‑hospital tion. However, the majority of myocardial
infarction patients in these studies did not
mortality was noted between the two groups (p = 0.726).
receive primary percutaneous coronary
However, the hospitalization duration was notably intervention (PCI).
longer (p = 0.003), the incidences of recurrent MI and
re‑hospitalization for congestive heart failure were sig‑ What this study adds to the field
nificantly higher in group 1 than in group 2 (all p < 0.02).
This study investigated the incidence
Although Kaplan‑Meier analysis demonstrated that the and prognostic outcome of COPD patients
incidence of freedom from one‑year major adverse clinical with acute ST‑segment elevation myocar‑
outcome (MACO) (defined as recurrent MI, re‑admission dial infarction (STEMI) undergoing pri‑
for congestive heart failure was significantly lower in mary percutaneous coronary intervention.
group 1 than group 2 (p = 0.012), multivariate Cox re‑ The results revealed that COPD was not an
gression analysis showed COPD was not an independent independent predictor of unfavorable clini‑
predictor of MACO‑free time after adjusting traditional cal outcome in STEMI patients undergoing
primary PCI.
risk factors.
Conclusion: COPD was not an independent predictor of short‑term and
medium‑term MACO in patients with STEMI undergoing primary PCI.
(Biomed J 2013;36:274-281)
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C

hronic obstructive pulmonary disease (COPD), which is
characterized by poorly reversible airflow limitation,[1] is a
global epidemic affecting 5-15% of all adults.[2] Of importance
is that COPD is the leading cause of both morbidities and mor‑
tality for hospitalized patients in various disease settings.[3‑5]
Although COPD used to be considered a chronic inflammatory
disease involving only the lung parenchyma, current evidence
shows that it also systemically involves other organs and the
circulation as reflected in the elevation of circulating inflam‑
matory biomarkers, including cytokines and C‑reactive protein
that usually occurs in COPD patients.[6‑8] Accordingly, it is now
realized that COPD is not only a heterogeneous disease with
different disease activity, but its comorbid illnesses might also
be major determinants of disease severity.[9]
Of all these comorbid diseases, cardiovascular, muscu‑
loskeletal, and psychological conditions have been reported
to be the most prevalent. Of particular importance is that
ischemic heart disease has been reported to be a leading cause
of death in patients with COPD.[10] Indeed, the similarity
between cardiovascular diseases and COPD are noteworthy.
Not only has convincing evidence demonstrated a key role
of endothelial dysfunction and atherosclerosis[11,12] in the
two disease entities, but they also share the common patho‑
logical contributors such as smoking and inflammation.[7,13,14]
Besides, clinical observational studies have previously
revealed that myocardial infarction and COPD tend to coexist
and share similar prevalence in the population.[15,16] Impor‑
tantly, cardiovascular disease is the leading cause of death
in COPD patients.[17,18] Recently, some clinical observational
studies[7,19‑22] have further identified COPD as an independent
predictor of death after myocardial infarction.
However, the majority of myocardial infarction patients
in these studies[7,19‑22] did not receive primary percutaneous
coronary intervention (PCI) which has been well recog‑
nized as one of the best therapeutic strategies for reducing
the short‑term and long‑term mortality in patients after
ST‑segment elevation myocardial infarction (STEMI).[23‑25]
Thus, it is still unclear whether COPD has an indepen‑
dent impact on the outcome of patients with STEMI who
underwent primary PCI or the outcome merely reflects the
effect of smoking. Accordingly, this study, in addition to
evaluating the incidence of COPD, tested the hypothesis
that COPD might be an independent predictor for short‑term
and long‑term untoward clinical outcome in STEMI patients
undergoing primary PCI.

METHODS
Patient population and definition of chronic
obstructive lung disease in study patients
All patients with acute STEMI are considered eligible
for primary PCI at our institute. Between January 2002 and
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May 2011, 1,554 consecutive patients who experienced
acute STEMI of < 12 h duration undergoing primary PCI
were prospectively recruited in this study. All patients gave
written informed consent for primary PCI in the emergency
department. Our study is an observational study in COPD
patients with STEMI undergoing primary PCI and approved
by Institutional Reviewer Committee (Number: 100‑3300B)
at our institution.

Definition and diagnosis of chronic obstructive
lung disease
COPD was defined according to one of the fol‑
lowing criteria: (1) Information on COPD status was
obtained by reviewing chart record of the need for phar‑
macologic therapy using bronchodilator agent; (2) Past
history of a 1‑second forced expiratory volume < 70%
of the predicted value (by pulmonary function test);[1] (3)
Physical examination (by auscultation) showed expiratory
wheezing and further confirmed by blood gas and chest
radiograph (i.e., emphysematous change); or (4) Current
use of bronchodilators prior to acute myocardial infarc‑
tion (AMI). However, pulmonary function tests were not
routinely performed at our institute to diagnose and assess
the severity of COPD.
Of the 1,554 STEMI patients recruited in this study,
124 (9.7%) who fitted the criteria of COPD were catego‑
rized into group 1 (i.e., COPD patients) with the remain‑
ing 1430 (90.3%) without COPD being categorized into
group 2.

Procedure, protocol, and current medications
Primary PCI was performed according to the pro‑
tocol of our previous reports.[26‑28] A transradial artery
approach utilizing a 6‑French arterial sheath is a rou‑
tine procedure for acute STEMI at our institute unless
Allen’s test is positive on both sides. [29] A 6‑French
Kimny guiding catheter (Boston Scientific, Scimed, Inc.
Maple Grove, MN) was used for both the diagnosis of
coronary artery occlusion and primary PCI. Intra‑aortic
balloon pump (IABP) support was introduced via right
or left femoral arterial approach in patients experiencing
acute pulmonary edema associated with unstable condi‑
tion or hemodynamic instability.
All of our patients received a loading dose of clopi‑
dogrel (300 mg orally) in the emergency room, followed
by a maintenance dose (75 mg/day orally once daily)
for at least 3 months if bare metal stent deployment was
performed or for at least 12 months if drug‑eluting stent
implantation was the chosen procedure. Aspirin (100 mg
orally once daily) was given indefinitely to each patient.
Other commonly prescribed medications also included
Biomed J Vol. 36 No. 6
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angiotensin‑converting enzyme inhibitors, angiotensin
II type I inhibitors, statins, isonitrate, diuretics, and
beta‑blockers unless the presence of COPD with acute
exacerbation or contra‑indications for beta‑blocking
agents.
A loading dose of tirofiban (30 µg/kg of body weight)
was administered to patients upon presentation at the
emergency room, followed by a maintenance infusion
of 0.15 µg/kg/min for 18 to 24 hours at the beginning of
this study. However, tirofiban therapy was subsequently
withheld because it failed in providing any additional
benefit for STEMI patients undergoing primary PCI.[26]
Therefore, only 268 (17.2%) patients received tirofiban
therapy in this study.
PercuSurge GuardWire was used when angiographic
feature of high‑burden thrombus formation was observed
in the infarct‑related artery. The indications and procedure
protocol were described in details in our previous report.[27]

Management strategy for obstructive
non‑infarct artery in study patients
In the current study, three management strategies for
multi‑vessel disease were designed as described in our re‑
cent report.[28] First, if non‑infarct‑related artery (non‑IRA)
had critical stenosis [defined as < (TIMI) grade 3 flow after
thrombolysis in myocardial infarction, more than 90% ste‑
nosis, or evidence of plaque rupture with thrombus forma‑
tion] associated with hemodynamic instability after patency
of the IRA was resumed, one‑stage treatment of both IRA
and non‑IRA was performed. Second, staged PCI was per‑
formed for non‑IRA stenosis ≥ 75% after stabilization of the
patient’s condition during hospitalization or re‑admission
after uneventful discharge. Third, observation and 6‑month
angiographic follow‑up was performed for a non‑IRA ste‑
nosis < 70% and > 50%.

Definitions
STEMI was defined as (1) typical chest pain lasting for
more than 30 minutes with ST‑segment elevation > 1 mm
in two consecutive precordial or inferior leads, (2) typical
chest pain lasting for more than 30 minutes with a new‑onset
complete left bundle branch block. Procedural success was
defined as a reduction to residual stenosis of < 20% by balloon
angioplasty or successful stent deployment at the desired posi‑
tion with a residual stenosis < 10% followed by TIMI grade 3
flow in the IRA. Multi‑vessel disease was defined as stenoses
of ≥ 50% in ≥ 2 major epicardial coronary arteries. Advanced
congestive heart failure (CHF) was defined as ≥ New York
Heart Association Functional Classification III. Major adverse
clinical outcome (MACO) was defined as death, recurrent
myocardial infarction, or readmission for CHF.
Biomed J Vol. 36 No. 6
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Data collection
The primary PCI program started at our institute since
May 1993. For the purpose of this study, all patients under‑
going primary PCI were prospectively recruited. Detailed
in‑hospital and follow‑up data including age, gender, coro‑
nary risk factors, Killip score on admission, peak level of
creatine phosphokinase (CPK), arrival time, duration from
puncture to first balloon inflation, reperfusion time, dura‑
tion of procedure, pre‑ and post‑PCI TIMI flow grades,
angiographic results, number of diseased vessels, in‑hospital
adverse events, and in‑hospital mortality were obtained.
These data were collected prospectively and entered into a
digital database.

Statistics
Continue data which were expressed as mean ± SD
were compared using student t‑test. Categorical data which
were expressed as % (n) were analyzed by χ2 test. Univariate
Cox regression analysis was utilized to determine correla‑
tions between all baseline parameters and MACO‑free time.
Hazard ratio (HR) for MACO‑free time was used using mul‑
tiple Cox‑regression analysis only parameters with a value
of p < 0.1 in univariate analysis were evaluated. Statistical
analysis was performed using SPSS statistical software
for Windows version 13 (SPSS for Windows, version 13;
SPSS Inc., IL, U.S.A.). A p < 0.05 was considered statisti‑
cally significant.

RESULTS
The baseline characteristics of study patients
[Table 1]
Patients in group 1 (i.e., with COPD) were signifi‑
cantly older than those in group 2 (i.e., without COPD).
However, the gender, risk factors of coronary artery dis‑
ease (CAD), and the incidences of previous stroke or old
MI did not differ between the two groups. Electrocardio‑
graphic interpretation also showed no difference in infarc‑
tion location between patients in group 1 and group 2. On
the other hand, although the incidences of right ventricular
infarction, Killip score 1, 2 or 4 did not differ between the
two groups, the incidence of Killip score 3 was notably
higher in group 1 than in group 2 patients. Furthermore,
the peak level of CPK and CK‑MB level were remarkably
higher in group 1 patients than those in group 2. However,
the white blood cell count and the estimated glomerular
filtration rate were similar between the two groups.
The incidences of acute respiratory failure with
requirement of mechanical ventilation, hemodynamic
instability with requirement of intra‑aortic balloon pump
support, as well as the utilization of tirofiban and advanced
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Table 1: Baseline characteristics of study patients as seen in the
study

Table 2: Angiographic results, current medications and clinical
outcomes of study patients as seen in the study

Variables

COPD (+)*
(n=124)

p value

Variables

COPD (+)*
(n=124)

COPD (–)*
(n=1430)

p value

Age (years)
Male gender
Hypertension
Hypercholesterolemia
Diabetes mellitus
Current smoking
Previous stroke
Old myocardial infarction
Infarction location by ECG
Anterior wall infarction
Non‑anterior wall infarction
Right ventricular infarction
Killip score
Killip 1
Killip 2
Killip 3
Killip 4
WBC count (×103/dL)
eGFR (ml/min)
Peak CPK level (unit/L)
Peak CK‑MB level (unit/L)
Acute respiratory failure†
Intra‑aortic balloon pump
support
Tirofiban utilization
LVEF (%)
Advanced CHF‡

68.5±9.9
60.9±12.6
85.5% (106) 81.2% (1161)
54.8% (68) 55.6% (795)
39.5% (49) 42.3% (605)
32.3% (40) 36.2% (518)
37.1% (46) 34.5% (493)
8.9% (11)
7.8% (111)
4.8% (6)
4.4% (63)

<0.001
0.278
0.925
0.571
0.435
0.556
0.604
0.819
0.707

Multi‑vessel disease
59.7% (74)
Infarct‑related artery
Left main trunk
2.4% (3)
Left anterior descending artery 50.0% (62)
Right coronary artery
8.1% (10)
Left circumflex artery
37.9% (47)
Saphenous vein graft
1.6% (2)
Pre‑PCI TIMI‑flow grade
19.4% (24)
≥2
80.6% (100)
≤1
Pacemaker implantation
6.5% (8)
Stent implantation
83.9% (104)
PercuSurge utilization
36.3% (45)
Final TIMI flow
TIMI‑3 flow
91.9% (114)
TIMI flow≤2
7.1% (10)
B‑blocker utilization
41.1% (51)
Calcium channel blocker
8.9% (11)
utilization
ACEI/ARB utilization
75.8% (94)
Statin utilization
39.5% (49)
Duration of hospitalization (day) 11.2±12.4
In‑hospital mortality
6.5% (8)
Stage PCI within one year
18.5% (23)
Recurrent myocardial infarction
4.8% (6)
Re‑admission for CHF
9.7% (12)
Cumulative mortality in one year 14.5% (18)
One year MACO†
28.2% (35)

54.1% (774)

0.259

3.2% (46)
51.0% (729)
8.6% (123)
36.5% (522)
0.7% (10)

0.793
0.852
1.0
0.771
0.248
0.036

COPD (–)*
(n=1430)

54.0% (67)
46.0% (57)
12.1% (15)

55.9% (799)
44.1% (631)
10.5% (150)

0.642

53.2% (66)
19.4% (24)
16.1% (20)
11.3% (14)
11.3±4.1
70.1±30.3
3191±2997
972±2561
12.1% (15)
16.1% (20)

59.7% (853)
14.7% (210)
8.5% (121)
17.2% (246)
11.1±3.9
65.6±27.3
2665±2998
648±2137
13.4% (192)
20.7% (296)

0.182
0.189
0.008
0.103
0.615
0.119
0.007
0.009
0.783
0.246

21.0% (26)
54.3±16.3
25.0% (31)

16.9% (242)
57.5±14.2
23.7% (339)

0.265
0.039
0.742

Continuous data were expressed as mean±SD, Categorical data were
expressed as % (n), Abbreviations: COPD: Chronic obstructive pulmonary
disease; CK‑MB: Creatine phosphokinase‑MB; CPK: Creatinine
phosphokinase; ECG: Electrocardiogram; eGFR: Estimated glomerular
filtration rate; LVEF: Left ventricular ejection fraction; WBC: White
blood cell count; *(+) indicated with COPD; (–) indicted without COPD;
†
Indicated requirement of mechanical ventilatory support; ‡Defined
as≥New York Heart association functional Class III

CHF did not differ between the two groups. However,
LVEF was notably lower in group 1 patients than those
in group 2.

Angiographic findings, current medications,
short‑term and medium‑term clinical outcomes
of study patients [Table 2]
Angiographic studies demonstrated similar distribution
of IRA between group 1 and group 2 patients. However,
as compared with patients in group 2, those in group 1
had more severe obstruction of the IRA prior to primary
PCI. There were no significant differences in the incidences
of temporary pacemaker implantation due to heart block,
stent implantation, utilization of PercuSurge wire for distal
embolic protection, and successful reperfusion of the IRA.

28.2% (403)
71.8% (1027)
10.8% (154)
84.2% (1204)
35.7% (510)

0.166
0.898
0.922
0.333

94.0% (1344)
6.0% (86)
62.5% (894) <0.001
5.0% (72)
0.091
72.4% (1036) 0.463
42.8% (612) 0.508
8.1±11.2
0.003
7.9% (113)
0.726
17.0% (243) 0.621
1.3% (19)
0.011
2.2% (32)
<0.001
15.1% (216)
1.0
18.3% (262) 0.012

Continuous data were expressed as mean±SD, Categorical data were
expressed as % (n), Abbreviations: ACEI/ARB: Angiotensin‑converting
enzyme inhibitors/Angiotensin II type I receptor blockers;
CHF: Congestive heart failure; COPD: Chronic obstructive
pulmonary disease; MI: Myocardial infarction; PCI: Percutaneous
coronary intervention; TIMI: Thrombolysis in myocardial infarction;
MACO: Major adverse clinical outcome; *(+): Indicated with COPD;
(–): Indicted without COPD; †Defined as death, recurrent myocardial
infarction or re‑admission for congestive heart failure

The incidences of current medical use, including
calcium‑channel blockers, angiotensin converting enzyme
inhibitors/angiotensin II type I inhibitors and statins did
not differ between the two groups. However, the incidence
of β‑blocker use was remarkably lower in group 1 than in
group 2. Although in‑hospital and one‑year cumulative mor‑
tality rates did not differ between patients in the two groups,
the duration of hospitalization was markedly increased in
group 1 than in group 2. Additionally, the incidences of
recurrent MI and readmission for CHF were significantly
higher in group 1 than in group 2 patients. Furthermore, the
one‑year MACO was also significantly higher in group 1
than in group 2.
Biomed J Vol. 36 No. 6
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Univariate and multivariate cox regression
analysis of predictors for maco‑free time
[Tables 3 and 4]
Univariate Cox regression analysis demonstrated that
the baseline variables, including advanced age, female
gender, and the presence of diabetes mellitus were strongly
predictive of MACO‑free time. Additionally, laboratory
findings showed that white blood cell count and peak level
of CPK were significantly associated with MACO‑free
time, whereas increased estimated glomerular filtration
rate (eGFR) was significantly predictive of freedom from
MACO‑free time. Angiographic and electrocardiographic
findings revealed that multi‑vessel disease, failure in re‑
Table 3: Univariate analysis* of predictors for major adverse
clinical outcome free time†
Variables
Age
Female gender
Diabetes mellitus
White blood cell count
Peak level of creatine phosphokinase
Increased eGFR
Anterior wall MI
Multi‑vessel disease
Failed reperfusion
Increased LVEF
Chronic obstructive pulmonary disease
Advanced CHF‡

HR

95% CI

p value

1.056
2.289
1.832
1.095
1.081
0.971
1.473
2.281
5.329
0.954
1.753
5.871

1.044‑1.068
1.635‑2.932
1.418‑2.368
1.063‑1.128
10.41‑1.126
0.966‑0.976
1.135‑1.912
1.722‑3.020
3.490‑8.136
0.944‑0.965
1.160‑2.651
4.471‑7.710

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.004
<0.001
<0.001
<0.001
0.008
<0.001

Abbreviations: AWMI: Anterior wall myocardial infarction; eGFR:
Estimated glomerular filtration rate; CHF: Congestive heart failure;
CI: Confidence interval; LVEF: Left ventricular ejection fraction;
HR: Hazard ratio; MACO: Major adverse clinical outcome; *All
variables in Tables 1 and 2 were enrolled for univariate analysis by
Cox regression and only those variables with p<0.05 were shown in
the Table 3; †Death, recurrent myocardial infarction or re‑admission for
congestive heart failure; ‡Defined as CHF≥New York heart association
functional Class III

perfusion therapy, and anterior wall MI were significantly
correlated with MACO‑free time. Moreover, COPD and
advanced CHF showed strong positive correlation with
MACO‑free time, whereas increased LVEF was signifi‑
cantly negatively predictive of MACO‑free time. How‑
ever, the MACO‑free time of all patients did not differ
between with and without utilizing β‑blocker agent [HR:
0.796 (0.404‑1.572), p = 0.23]. Additionally, the COPD
patients, the MACO‑free time also did not differ between
with and without using β‑blocker agent [29.4%(15/51) vs
27.4% (20/73), p = 0.851].
Multivariate Cox regression analysis demonstrated that
age, white blood cell count, diabetes mellitus, peak level of
CPK, and advanced CHF, but not COPD, were significantly
and independently predictive of MACO‑free time, whereas
increased eGFR and LVEF were strongly and independently
predictive of freedom from MACO‑free time.

Correlation between one‑year cumulative
maco‑free survival and copd [Figure 1]
The Kaplan‑Meier analysis comparing the MACO‑free
survival rate of between patients with COPD and without
COPD and demonstrating the one‑year MACO‑free survival
rate was notably lower in patients with COPD than without
COPD.

DISCUSSION
This study, which investigated the incidence of COPD
in patients with STEMI undergoing primary PCI and the
impact of COPD on the prognostic outcome of this patient
population, yielded several striking implications. First, to
the best of our knowledge, this is the first large‑scale cohort

Table 4: Multivariate cox regression analysis of predictors for
major adverse clinical outcome free time*
Variables
White blood cell count
eGFR
Age
Diabetes mellitus
Multiple vessel disease
Peak level of CPK
Left ventricular ejection fraction
Advanced heart failure†

HR

95% CI

P value

1.068
0.990
1.046
1.557
1.521
1.081
0.971
1.925

1.031‑1.106
0.983‑0.997
1.030‑1.064
1.117‑2.172
1.061‑2.180
10.41‑1.126
0.961‑0.997
1.356‑2.734

<0.001
0.003
<0.001
0.009
0.022
0.018
<0.001
<0.001

Abbreviations: CI: Confidence interval; CKP: Creatinine phosphokinase;
eGFR: Estimated glomerular filtration rate; HR: Hazard ratio; *: MACO:
Major adverse clinical outcome: Defined as death, recurrent myocardial
infarction or re‑admission for congestive heart failure; †Defined as
congestive heart failure≥New York heart association functional Class III
Biomed J Vol. 36 No. 6
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Figure 1: The kaplan‑meier analysis comparing the MACO‑free
survival rate of between patients with COPD and without COPD and
demonstrating the MACO‑free time survival rate was notably lower
in patients with COPD than without COPD (p = 0.012). Abbreviation
used: MACO: Major adverse clinical outcome: Defined as death,
recurrent myocardial infarction or re‑admission for congestive heart
failure.
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study investigating the outcome of COPD patients undergo‑
ing primary PCI for STEMI. Second, in the setting of AMI,
the incidence of COPD in Chinese population was similar to
that in the Western population.[7,19‑22] Third, in patients with
STEMI undergoing primary PCI, COPD was not an inde‑
pendent predictor of short‑term and medium‑term mortality.
Finally, COPD was insignificantly predictor of MACO‑free
time after adjusting traditional risk factors.
The results of previous studies[7,19‑22] have demonstrated
that COPD was independently predictive of both short‑term
and long‑term mortality. The major predictive factors of
short term mortality in patients with AMI undergoing
primary PCI were cardiogenic shock and unsuccessfully
reperfusion.[25,28] Surprisingly, the clinical presentation and
the indexes of hemodynamic and respiratory instabilities
such as acute respiratory failure, incidence of cardiogenic
shock with requirement of intra‑aortic balloon pump support
did not show any significant difference between patients with
and without COPD in the present study except for age, peak
level of CPK, incidence of Killip 3 score, LVEF [Table 1],
and the duration of hospitalization [Table 2]. Importantly,
COPD was not an independent predictor of short‑term or
long‑term mortality in the present study. Our findings, there‑
fore, were inconsistent with those of the previous studies.
[7,19‑22]
The inconsistent findings between the present study
and the recent reports[7,19‑22] remain poorly explained. The
following reasons may explain the discrepancy.[7,19‑22] First,
the enrollment and exclusion criteria and the diagnosis of
COPD may not be identical between our investigation and
studies by others.[7,19‑22] The diagnosis of COPD was obtained
from only hospital records and questioning the patient or
only by 1‑second forced expiratory volume < 70% of the
predicted value. Our patients with COPD was defined ac‑
cording to one of the following criteria: (1) Information on
COPD status was obtained by reviewing chart record of
the need for pharmacologic therapy using bronchodilator
agent; (2) Past history of a 1‑second forced expiratory vol‑
ume < 70% of the predicted value (by pulmonary function
test);[1] (3) Physical examination (by auscultation) showed
expiratory wheezing and further confirmed by blood gas
and chest radiograph (i.e., emphysematous change); or (4)
Current use of bronchodilators prior to acute myocardial
infarction (AMI). Because the pulmonary function test could
not be performed for everyone, we enrolled the patients with
clinically suspicious COPD as far as possible.
Second, primary PCI, which was not a criterion for
study enrollment in the majority of recent studies,[7,19‑22] was
performed in all patients in the present study. Convincing
data have established that primary PCI is one of the most
effective life‑saving procedures that also help in preserving
heart function and reducing short‑term and long‑term mor‑
tality in patients after AMI.[23‑25] The results of the current
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study imply that successful primary PCI may abolish the
independent influence of COPD on the clinical outcome
of patients after AMI. Interestingly, a recent prospective,
multicenter, multinational study of 8167 consecutive pa‑
tients hospitalized for acute coronary syndrome in 6 Middle
Eastern countries has demonstrated that COPD was not
associated with increased risk of in‑hospital mortality.[30]
The traditional risk factors shown in Table 4, which
have been reported to be strongly and independently predic‑
tive of unfavorable clinical outcome,[12,25‑27,31] were found to
be independently predictive of MACO‑free time. Our find‑
ings, therefore, reinforced those of previous studies.[12,25‑27,31]
In the current study, although univariate analysis showed
that COPD was strongly associated with MACO‑free
time [Table 3 and Figure 1], multivariate Cox regression
analysis did not produce consistent result. These findings
suggest that, compared with traditional‑risk factors in
Table 4, COPD was a weaker predictor of clinical outcome
in STEMI patients undergoing primary PCI.
COPD and CAD are frequently found to share common
risk factors such as smoking and inflammation.[7,13,14] This
could explain the prevalence of these two disease entities
in patients with AMI.[15,16] In the present study, we found
that the incidence of COPD in STEMI patient undergoing
primary PCI was 9.7%. Previous studies have shown that
the incidence of COPD in Western AMI patients was around
8.6% to 12.0%.[7,19‑22] Thus, the incidence of coexistence
of COPD and AMI was similar between the oriental and
Western populations regardless of the ethnical difference.
Interestingly, previous studies have demonstrated that,
as compared with AMI patients without COPD, those with
COPD have significantly higher incidence of CAD risk fac‑
tors, more deteriorated renal function, more unstable clinical
presentations, and higher prevalence of hemodynamic insta‑
bility and cardiogenic shock, as well as higher in‑hospital
mortality and long‑term mortality rate.[7,19‑22]
Of particular importance is that our study showed that
COPD was strongly associated with recurrent MI and readmis‑
sion for CHF. The patients with COPD were associated with
older age, higher peak level of CPK, higher incidence of Killip
3 score, worsen LVEF. These findings may explain COPD was
strongly associated with recurrent MI and readmission for
CHF. Previous clinical observational study has revealed that
COPD was associated with increased risk of CHF.[30] In this
way, our finding was consistent with the result of that study.[30]

Study limitations
This study has limitations. First, pulmonary function
tests were not routinely performed to diagnose and assess
the severity of COPD in the study patients during hospi‑
talization. Thus, the incidence of COPD in patients with
STEMI undergoing primary PCI may be underestimated
Biomed J Vol. 36 No. 6
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in the current study. Second, since some patients died of
cardiogenic causes within a few hours after the primary
PCI procedure, the diagnosis of COPD usually could not
be made in those patients.

CONCLUSIONS
COPD was no longer an independent predictor of
short‑term and medium‑term MACO for patients with
STEMI undergoing primary PCI.
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