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Abstract: Coronary artery disease (CAD) is a life-threatening medical

emergency which needs urgent medical attention. Percutaneous coron-

ary intervention (PCI) is common and necessary for patients with CAD,

but it has not completely evaluated in cases with repeated PCI. There-

fore, the aim of this study was to examine the risk factors and prognosis

in patients with CAD requiring repeated PCI.

This is a prospective observational study. A total of 1126 patients

with CAD requiring PCI took part in this study. Clinical parameters

including baseline characteristics, hemodynamic data, location of vas-

cular lesions, SYNTAX score, left ventricular ejection fraction, central

pulse pressure (CPP), central aortic systolic pressure (CSP), risk factors,

and invasive strategies were analyzed to identify the risk factors for

patients requiring repeated PCI. We further analyzed the prognosis,

including risk for myocardial infarction (MI), cardiovascular (CV)

mortality, and all-cause mortality, in patients with repeated PCI.

Among patients with PCI, 276 received repeated PCI. Patients in the

repeated PCI group had a higher CPP (66.7 vs 62.5 mm Hg; P¼ 0.006),

CSP (139.9 vs 135.9 mm Hg; P¼ 0.017), and male preponderance

(P¼ 0.012). Drugs including diuretics, beta-blockers (BBs), angioten-

sin-converting enzyme inhibitors (ACEIs), and aspirin were all used more

frequently in the repeated PCI group (all P< 0.05). Freedom from MI was
Lin, MD, Chung-S , PhD, and
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all predictors for requiring repeated PCI (all P< 0.05). In addition, CPP

was a predictor for MI attack, CV mortality, and all-cause mortality in the

repeated PCI group (P¼ 0.010, P¼ 0.041, P¼ 0.004, respectively).

Elevated CPP, CSP, male sex, multiple diseased vessels, and the usage

of diuretics, BBs, ACEIs, and MI were predictors for repeated PCI. Most

importantly, CPP was strongly associated with MI attack, CV mortality,

and all-cause mortality, and could serve as a prognostic parameter for

mortality in patients with CAD after performing repeated PCI.

(Medicine 95(13):e3218)

Abbreviations: ACEI = angiotensin-converting enzyme inhibitor,

ARB = angiotensin receptor blocker, BB = beta-blocker, BMI =

body mass index, BMS = bare metal stent, CABG = coronary artery

bypass graft, CAD = coronary artery disease, CAP = central aortic

pressure, CCB = calcium channel blocker, CDP = central aortic

diastolic pressure, CKD = chronic kidney disease, CMP = central

aortic mean pressure, CPP = central aortic pulse pressure, CSP =

central aortic systolic pressure, CV = cardiovascular, DES = drug-

eluting stent, eGFR = estimated glomerular filtration rate, FFR =

fraction flow reserve, HbA1c = hemoglobin A1C, HDL-C = high-

density lipoprotein-cholesterol, LAD = left anterior descending artery,

Lcx = left circumflex artery, LDL-C = low-density lipoprotein-

cholesterol, LVEF = left ventricular ejection fraction, MI =

myocardial infarction, OPD = outpatient department, PCI =

percutaneous coronary intervention, RCA = right coronary artery,

SYNTAX score = Synergy between Percutaneous Coronary

Intervention with Taxus and Cardiac Surgery score, TG = triglyceride.

INTRODUCTION

P ercutaneous coronary intervention (PCI) is common in
patients with coronary artery disease (CAD). The term

PCI refers to coronary revascularization through transarterial
approach via a broad spectrum of the balloons, stents, and other
devices. Athersclerotic plaque can be treated via different tech-
niques such as expansion of the lumen by stretching and tearing
the plaque (eg, balloon angioplasty), scaffolding the plaque (eg,
coronary stents), removing the plaque (eg, atherectomy), or
ablating the plaque (eg, laser agnioplasty). Repeated PCI may
be indicated for some patients after first intervention. Even with
the introduction of coronary stents, angiographic restenosis and
clinical stenosis have still occurred in 20% to 30% and 10% to
15% of patients, respectively.1,2 The mechanism of restenosis
results from one of the following mechanisms: negative remodel-
ing after balloon angioplasty,3 intimal hyperplasia within the
bare-metal stent; and local tissue growth within the drug-eluting
stent or on its edge.4 Another cause of repeated procedures is the
progression of atherosclerosis at a remote site, which is different
ed lesion.5

of patients with PCI include myocardial
cularization, and death.6 Indication for
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repeated revascularization may be associated with multiple
vessel disease, presence of angina, and maximal stent length
used.7 The revascularization techniques include redo-PCI and
redo-coronary artery bypass graft (CABG). Prognosis of redo-
CABG in patients with ischemic cardiomyopathy had been
studied.8 However, analysis of clinical features and prediction
of clinical outcome of patients with repeated PCI have not been
well studied and clarified. Therefore, in this study, we aimed to
survey the clinical features and outcome in patients with
repeated PCI compared with those with single PCI, and further
analyze the risk factors of MI and mortality in patients with
repeated PCI.

METHODS

Study Population
This was a prospective observational study in design from

2007 to 2014. We consecutively recruited PCI patients aged
between 20 and 95 years from the inpatient clinic in a medical
center. Patients with CAD were divided into 2 groups: patients
receiving a single PCI procedure and those who received
repeated PCI procedures. In this study, PCI procedures included
balloon angioplasty, bare-metal stent deployment, and drug-
eluting stent deployment. In the repeated PCI group, patients
with ischemia-driven clinical events for performing repeated
PCI procedures were included. Patients with the following
conditions—scheduled PCI and malignancy—were excluded.
Most patients were followed up regularly via the outpatient
department (OPD) basis. For few patients lost to follow-up at
OPD, usually a telephone call would be used to contact the
patients themselves or their families. For each patient, a survey
on de novo MI, cardiovascular (CV) death, and all-cause death
was completed at the end of the study. The Institution Review
Board and ethics committee approved the study protocol and
informed consent was obtained from all study participants.

Data Collection, Measurements, and Analysis
Comparisons of body habitus, baseline biochemical data,

homodynamic data (central aortic pressure [CAP], central aortic
systolic pressure [CSP], central aortic diastolic pressure [CDP],
central aortic mean pressure [CMP], central aortic pulse pres-
sure [CPP], and central aortic systolic pressure [CSP]) on
cardiac catheterization, exposed risk factors, and differences
between treatment strategies such as drug medications or
invasive procedures were all gathered in our study. The
measurements of body parameters included body height, body
weight, numbers of diseased vessel, location of lesions (left
anterior descending artery [LAD], left circumflex artery [Lcx],
and right coronary artery [RCA]), synergy between PCI with
Taxus and Cardiac Surgery score (SYNTAX score), left ven-
tricular ejection fraction (LVEF), and body mass index (BMI).
Baseline biochemical data including fasting plasma glucose,
creatinine, total cholesterol, high-density lipoprotein choles-
terol (HDL-C), low-density lipoprotein cholesterol (LDL-C),
and serum triglyceride level during first-time PCI were all
collected. As for the hemodynamic data, CSP and CDP during
first-time PCI were also collected. Diabetes was defined as a
fasting plasma glucose level of more than 126 mg/dL, a casual
plasma glucose level greater than 200 mg/dL, or a hemoglobin
A1c (HbA1c) level of more than 6.5%.9 Hypercholesterolemia
was defined as a serum cholesterol level of more than 200 mg/

Lin et al
dL or an LDL-C level of more than 100 mg/dL. Chronic kidney
disease (CKD) was defined as an estimated glomerular filtration
rate (eGFR) of less than 60 mL/min/1.73 m2, which is equal to
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or more than stage III CKD.10 Previous MI history was defined
as a history of MI before first-time PCI, accompanied by a 3-
fold elevation of cardiac enzymes from the baseline value. The
CAP was measured via a pigtail catheter while performing a
coronary angiography. Related clinical parameters including
baseline characteristics, hemodynamic data, related risk factors,
and invasive strategies were compared with patients with
repeated PCI and those with single PCI. In addition, we intended
to identify the significant clinical factors for patients requiring
repeated PCI, and identify the risk factors for MI attack, CV
mortality, and all-cause mortality in patients with repeated PCI.

Statistical Analysis
The analysis was primarily used to compare the differences

between the 2 groups. Independent t tests, chi-square test, Fisher
exact test, and multivariate logistic regression analysis were
used. The log-rank test and Kaplan–Meier curves were used for
the survival analysis. The Cox proportional-hazards model was
used to test the effect of independent variables on hazards.
P values less than 0.05 were considered significant. All the
analyses were performed using the statistical package SPSS for
Windows (Version 19.0, SPSS Inc., Chicago, IL).

RESULTS
During the study period, a total of 1126 patients who

received PCI procedure were collected. An angiographic fol-
low-up was completed in 338 patients due to ischemia-driven
clinical events and the angiographic follow-up rate was 30.0 %.
Among them, 276 patients received repeated PCI procedures.
Therefore, 850 patients received a single PCI procedure. The
mean follow-up times for the single and repeat PCI groups were
96.8 weeks and 160.6 weeks, respectively (P< 0.001).

The baseline clinical characteristics were listed in Table 1.
There were no significant age differences between the repeated
PCI and single PCI groups (63.96� 10.81 vs 64.33� 12.33
years old). As for the body habitus parameters, compared with
the single PCI group, the repeated PCI group had higher body
heights (P¼ 0.016) and heavier weight (P¼ 0.019), but there
were no differences in BMI. As for the hemodynamic
parameters, the repeated PCI group had a higher CSP
(139.87� 24.34 vs 135.96� 23.27 mm Hg; P¼ 0.017) and a
higher CPP (66.69� 22.74 vs 62.48� 20.11 mm Hg;
P¼ 0.006). However, there was no significant difference in
CMP between the 2 groups. As for the baseline biochemistry,
the repeated PCI group had a lower HDL-C level (P¼ 0.03),
higher LDL-C level (P¼ 0.001), and higher cholesterol level
(P¼ 0.016).

The demographic data of the study population with PCI
procedure is shown in Table 2. Male participants was more
prone to receive repeated PCI than their female counterparts
(P¼ 0.012). In addition, we found patients in the repeated PCI
group used more aspirin, BBs, and ACEIs, but less diuretics
compared with those in the single PCI group (all P< 0.05). The
results of angiographic findings and clinical outcomes are
shown in Table 3. The distribution of diseased vessels in the
repeated PCI group and the single PCI group was as follows:
single vessel disease, 27.2% versus 53.9%; dual vessel disease,
36.2% versus 26.6%; and triple vessel disease, 36.6% versus
19.5% (P< 0.001). The repeated PCI group patients had a
higher rate of de novo MI than the single PCI group

Medicine � Volume 95, Number 13, April 2016
(P< 0.001). Figure 1 also showed the cumulated rate of free-
dom from MI, CV death, all-cause death, and composite end-
point between the 2 groups. Freedom from MI was lower in the
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TABLE 1. General Characteristics of the Study Population

Repeat PCI (n¼ 276) Single PCI (n¼ 850) P

Age, years
�

63.96� 10.81 64.33� 12.33 0.633
Height, cm 163.47� 8.04 162.05� 8.62 0.016y

Weight, kg 69.50� 13.12 67.39� 12.95 0.019y

BMI, kg/m2 25.88� 3.66 25.56� 3.98 0.247
Central SP, mm Hg 139.87� 24.34 135.96� 23.27 0.017y

Central DP, mm Hg 73.18� 11.94 73.48� 13.23 0.737
Central PP, mm Hg 66.69� 22.74 62.48� 20.11 0.006y

Central MP, mm Hg 95.41� 13.32 94.31� 14.40 0.260
Glucose, mg/dL 139.58� 57.37 137.49� 57.22 0.597
Cholesterol, mg/dL 186.18� 45.92 178.78� 43.81 0.016y

HDL-C, mg/dL 37.26� 16.13 39.61� 15.47 0.030y

LDL-C, mg/dL 116.59� 40.38 107.20� 37.73 0.001y

TG, mg/dL 160.14� 94.91 159.88� 114.35 0.969
Serum creatinine, mg/dL 1.67� 2.05 1.70� 2.13 0.854
Uric acid, mg/dL 7.03� 1.96 6.66� 2.01 0.094

BMI¼ body mass index, central DP¼ central aortic diastolic pressure, central MP¼ central aortic mean pressure, central PP¼ central aortic pulse
pressure, central SP¼ central aortic systolic pressure, HDL-C¼ high-density lipoprotein cholesterol, LDL-C¼ low-density lipoprotein cholesterol,
TG¼ triglyceride.�

Mean� standard deviation.
ySignificant.
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repeated PCI group than in the single PCI group (P< 0.001);
however, there were no differences as for CV death, all-cause
death, and composite endpoint between 2 groups.

The related factors in predicting the repeated PCI pro-
cedure are shown in Table 4. Based on the results of multivariate
logistic regression analysis, we found that 8 independent vari-
ables, namely, male sex, CPP, usage of aspirin, usage of
diuretics, usage of ACEI, usage of BB, number of diseased
vessel, and presence of MI, were significant predictors for
patients requiring repeated PCI procedures. Furthermore, the
risk factors associated with clinical outcome in patients with
repeated PCI are listed in Table 5. Previous MI history and CPP
were both predictors for MI attack (P¼ 0.001, P¼ 0.019,
respectively); however, only CPP was the significant risk factor
for MI attack, CV mortality, and all-cause mortality in patients
with repeated PCI (P¼ 0.019, P¼ 0.041, P¼ 0.004, respect-
ively). In model 2, we selected CSP to replace CPP as a
parameter for multivariate logistic regression analysis, and
found CSP was also shown as a significant predictor for patients
requiring repeated PCI procedures (P¼ 0.004). In addition,
based on the results of Cox proportional-hazards model 2,
previous MI was still a predictor for MI attack and all-cause

mortality, but CSP was, however, only the significant risk factor

for all-cause mortality (P¼ 0.018), and not for MI attack
(P¼ 0.123) and CV mortality (P¼ 0.091).

DISCUSSION
Patients with ischemic heart diseases represent a popu-

lation exposed to a high risk of cardiac events when treated
medically. Despite relevant progress in treatment, prognosis in

this population remains poor. Although some relatively new
methods such as mesenchymal stem cells could exhibit protec-
tive effects against many kinds of diseases including MI, the

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
clinical application of the methods requires further investi-
gation.12–14 As we know, repeated PCI is still necessary and
indicated for patients with CAD. In this study, elevated CPP,
higher rate of de novo MI, male sex preponderance, and more
usage of diuretics, BB, and ACEI in patients with repeated PCI
were found to be significant parameters in patients with
repeated PCI compared with those with single PCI. Therefore,
clinically, male sex, elevated central PP, usage of diuretics,
usage of ACE inhibitors, usage of BB, number of diseased
vessels, and de novo MI could be potential risk factors associ-
ated with patients receiving repeated PCI.

In our study, we found a higher CPP was a strong factor for
patients to receive repeated PCI. As we know, elevated CPP
was an important factor in some previous studies11; they
reported that the CPP was 3 mm Hg lower in patients who
received amlodipine plus perindopril than in patients who
received thiazide plus atenolol, and the elevated CPP was
related to the post hoc defined composite outcome of total
CV event/procedures and the development of renal dysfunc-
tion. However, the CPP was calculated via indirect measure-
ment through radial artery applanation tonometry and pulse
wave analysis in the Conduit Artery Function Evaluation
(CAFE) study, whereas in our study, the CPP was measured
via a pigtail catheter, and this may have more exactly reflected
the hemodynamic difference and vessel wall stress between the
2 groups. Some studies also reported the efficacy of reducing
CPP was a reason to explain the better outcome in the group of
patients who received amlodipine plus perindopril.15 In
another study for patients with end-stage renal disease, CPP
had a more predictive value for a major adverse CV event than
for brachial artery pressure.16 Increased fractional pulse pres-

sure (ratio of pulse pressure to mean pressure) has been
reported to be a predictor for restenosis after PCI in 1 previous
study.17 Therefore, we think it is an important issue to control

www.md-journal.com | 3



TABLE 2. Demography of Study Population and Medications Used After First Time PCI

Repeat PCI (n¼ 276) Single PCI (n¼ 850) P

Sex
Male 220 (79.7%) 613 (72.1%) 0.012

�

Female 56 (20.3% 237 (27.9%)
Diabetes

Yes 116 (42%) 329 (38.7%) 0.327
No 160 (58%) 521 (61.3%)

Hypertension
Yes 154 (55.8%) 473 (55.6%) 0.965
No 122 (44.2%) 377 (44.4%)

CKD
Yes 54 (19.6%) 187 (22.0%) 0.392
No 222 (80.4%) 663 (78.0%)

Hypercholesterolemia
Yes 159 (57.6%) 428 (50.4%) 0.036

�

No 117 (42.4%) 422 (49.6%)
Current smoker

Yes 105 (38.0%) 300 (35.3%) 0.386
No 170 (62.0%) 550 (64.7%)

Previous MI
Yes 107 (38.8%) 284 (33.4%) 0.104
No 169 (61.2%) 566 (66.6%)

Stroke history
Yes 9 (3.3%) 53 (6.2%) 0.060
No 267 (96.7%) 797 (93.8%)

CABG history
Yes 3 (1.1%) 4 (0.5%) 0.258
No 273 (98.9%) 846 (99.5%)

Aspirin
Yes 265 (96.0%) 769 (90.4%) 0.003

�

No 11 (4.0%) 81 (9.6%)
Clopidogrel

Yes 231 (83.7%) 699 (82.2%) 0.578
No 45 (16.3 %) 151 (17.8%)

Diuretics
Yes 49 (17.8%) 209 (24.6%) 0.019

�

No 227 (82.2%) 641 (75.4%)
Beta-blockers

Yes 144 (52.2%) 353 (41.5%) 0.002
�

No 132 (47.8%) 497 (58.5%)
CCB

Yes 89 (32.2%) 272 (32.0%) 0.939
No 187 (67.8%) 578 (68.0%)

ACEI
Yes 92 (33.3%) 189 (22.2%) < 0.001

�

No 184 (66.7%) 661 (77.8%)
ARB

Yes 46 (17.0%) 196 (23.1%) 0.025
�

No 230 (83.0%) 654 (76.9%)
Statins

Yes 110 (39.9%) 287 (33.8%) 0.066
No 166 (60.1%) 563 (66.2%)

Fibrate
Yes 17 (3.6%) 65 (7.6%) 0.409
No 259 (96.4%) 785 (92.4%)

ACEI¼ angiotensin-converting enzyme inhibitor, ARB¼ angiotensin receptor blocker, CABG history¼ coronary artery bypass graft, CCB¼
calcium channel blocker, CKD¼ chronic kidney disease, MI¼ myocardial infarction.�

Significant.
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TABLE 3. Comparison of Angiographic Findings and Outcome

Variables Repeat PCI (n¼ 276) Single PCI (n¼ 850) P

Follow-up time, weeks
�

160.6 (373.9–0.9) 96.8 (366.6–0.0) < 0.001
Number of diseased vessel < 0.001

Single-vessel disease 75 (27.2 %) 458 (53.9 %)
Dual-vessel disease 100 (36.2 %) 226 (26.6 %)
Triple-vessel disease 101 (36.6 %) 166 (19.5 %)

Mean of treated vessels 1.30� 0.50 1.22� 0.47 0.026
Mean of treated lesions 1.55� 0.78 1.46� 0.79 0.109
Location of lesions 0.058

LAD 221 (80.0%) 607 (71.4%)
LCX 189 (68.4%) 392 (46.1%)
RCA 173 (62.7%) 406 (47.8%)

SYNTAX score 11.2� 6.9 10.6� 7.2 0.22
LVEF 0.59� 0.14 0.60� 0.13 0.39

Balloon angioplasty 95 (34.4 %) 281 (33.1 %) 0.677
BMS deployment 119 (43.1 %) 353 (41.5 %) 0.643
DES deployment 94 (34.1 %) 307 (36.1 %) 0.535

MI attack < 0.001
Yes 35 (12.7%) 19 (2.2%)
No 241 (87.3%) 831 (97.8%)

Cardiovascular mortality 0.69
Yes 15 (5.4%) 52 (6.1%)
No 261 (94.6%) 798 (93.9%)

All-cause mortality 0.81
Yes 24 (8.7%) 78 (9.2%)
No 252 (91.3%) 772 (90.8%)

Lesion location
Target lesion 114 (41.5%)
Target vessel 137 (49.8%)
Remote vessel 168 (61.1%)

BMS¼ bare metal stent, DES¼ drug-eluting stent, LAD¼ left anterior descending artery, Lcx¼ left circumflex artery, LVEF¼ left ventricular
ejection fraction, RCA¼ right coronary artery, SYNTAX score¼Synergy between Percutaneous Coronary Intervention with Taxus and Cardiac
Surgery score.�

Median (maximum–minimum).

TABLE 4. Significant Predictors of Repeat PCI in Stepwise Multiple Logistic Regression

Variables in the Model Odds Ratio 95% Confidence Interval P

Sex: males vs females 1.722 1.168–2.537 0.006
Current smokers 0.987 0.715–1.364 0.939
CPP (per mm Hg) 1.014 1.007–1.022 < 0.001
Medications used

Aspirin 2.156 1.107–4.196 0.024
Diuretics 0.505 0.343–0.744 0.001
BB 1.624 1.215–2.170 0.001
ACEI 2.257 1.609–3.165 < 0.001

Number of diseased vessel
Multilpe-vessel disease vs single-vessel disease 1.642 1.176–2.292 0.004

De novo MI 6.273 3.410–11.541 < 0.001

Clinical factor used in analysis included sex, baseline biochemical data, hemodynamic data on cardiac catheterization, exposed risk factors, and
medications used after first time PCI.

ACEI¼ angiotensin-converting enzyme inhibitor, BB¼ beta-blocker, CPP¼ central aortic pulse pressure, MI¼myocardial infarction.
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CPP appropriately to reduce the possibility of repeated PCI and
gain a better outcome in patients with repeated PCI.

In addition, aspirin, ACEIs, and BBs were all used
more frequently in the repeated PCI group than in the
single PCI group in our study. We found in aspirin users,
repeated PCI group had significantly higher comorbidities such
as dyslipidemia and previous history of MI than single PCI
group. In patients receiving ACEIs, the repeated PCI group had
more advancing age and current smokers than the single PCI
group, which means they had more complex clinical conditions.
On the other hand, for those patients who used BB, the comor-
bidity was not different between the 2 groups. BBs indeed
have a less protective effect in patients with CAD.18,19 Moreover,
the number of diseased vessels was found to have a positive
correlation with repeated PCI procedures. Triple vessel disease
seemed to be the most common diseased vessel numbers in
patients with repeated PCI, followed by dual diseased vessels,
whereas single diseased vessel was more common in patients with
single RCI. Clinically, primary care clinicians should pay atten-
tion to the number of diseased vessels. Once the number of
diseased vessels increases, the possibility of repeated PCI
will increase. Although location and complexity of the
lesions did not show statistically significant difference between
patients with repeated PCI and those with single PCI, we still
found LAD was the most common location of lesions in patients
with both single and repeated PCI. However, Lcx was the second
common location of lesions in patients with repeated PCI,
whereas RCA was the second common in patients with
single PCI.

Furthermore, we analyzed the risk factors for clinical
outcomes as MI attack and mortality in patients repeated
PCI. In our study, we noted that patients with repeated PCI
suffered from higher rates of de novo MI attack. On the basis of
the results of Cox proportional-hazards model, CPP and
previous history of MI were considered as significant factors
for patients with MI attack after performing repeated PCI, and
CPP seemed to be a significant risk factor for both CV mortality
and all-cause mortality in our study. Clinically, CPP could be a
very important parameter for clinical outcome, not only MI
attack but also mortality, in patients with repeated PCI. Care-
fully monitoring and controlling CPP should be advised in
patients with repeated PCI to achieve a better prognosis. In
addition, patients with a history of previous MI should also be
mentioned in the history taking and recorded in the medical
chart, because this history was also a risk factor for re-attack of
MI in patients with repeated PCI.

Nevertheless, there were some limitations in this study.
First, given geographical and country differences in clinical
practice, the difference of patient selection may exist. Second,
plaque composition analysis and fraction flow reserve
measurement were not used in our angiographic study, which
may also had an impact on index PCI. Third, mechanisms for
repeat PCI such as instent restenosis, stent thrombosis, or
de novo atherosclerosis were not further analyzed. Finally,
since this is a prospective cohort study, whether reduced CPP
could improve outcome in patients after receiving index PCI
remains to be clarified by large randomized clinical trials.

In conclusion, elevated CPP, CSP, male sex, multiple
diseased vessels, and the usage of diuretics, BBs, ACEIs,
and MI were predictors for repeated PCI. Most importantly,
CPP was strongly associated with MI attack, CV mortality, and

Medicine � Volume 95, Number 13, April 2016
all-cause mortality, and could serve as a prognostic parameter
for mortality in patients with CAD after performing
repeated PCI.

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.



FIGURE 1. A, Cumulative ratio of freedom from myocardial infarction between 2 groups (P<0.001). B, Cumulative ratio of freedom from
ulat
poi
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15. Poulter NR, Wedel H, Dahlöf B, et al. ASCOT Investigators. Role

of blood pressure and other variables in the differential cardiovas-

cular event rates noted in the Anglo-Scandinavian Cardiac Outcomes

Trial-Blood Pressure Lowering Arm (ASCOT-BPLA). Lancet.

2005;366:907–914.

16. London G, Guerin A, Pannier B, et al. Increased systolic pressure in

chronic uremia: role of arterial wave reflections. Hypertension.

Lin et al
17. Nakayama Y, Tsumura K, Yamashita N, et al. Pulsatility of

ascending aortic pressure waveform is a powerful predictor of

8 | www.md-journal.com
restenosis after percutaneous transluminal coronary angioplasty.

Circulation. 2000;101:470–472.

18. Bangalore S, Steg G, Deedwania P, et al. Reach Registry Investiga-

tors. (-Blocker use and clinical outcomes in stable outpatients with

and without coronary artery disease. JAMA. 2012;308:1340–1349.

19. Ozasa N, Morimoto T, Bao B, et al. CREDO-Kyoto Registry

Medicine � Volume 95, Number 13, April 2016
Investigators. (-blocker use in patients after percutaneous coronary

1992;20:10–19.
 interventions: one size fits all? Worse outcomes in patients

without myocardial infarction or heart failure. Int J Cardiol.

2013;168:774–779.

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.


	Prognostic Significance of Central Pulse Pressure for Mortality in Patients With Coronary Artery Disease Receiving Repeated Percutaneous Coronary™Intervention
	INTRODUCTION
	METHODS
	Study Population
	Data Collection, Measurements, and Analysis
	Statistical Analysis

	RESULTS
	DISCUSSION


