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A Comparison of Clinical Outcomes and Risks for Major Adverse Cardiac Events
between the Pre- and Post-Stent Period
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ABSTRACT

Background and Objectives[] Several studies have demonstrated improved outcomes achieved with stents
vice balloon angioplasty. The purpose of this study was to compare the clinical outcomes and risk factors for
major adverse cardiac events (MACE) between the pre- and post-stent period. Subjects and Methods[ Clin-
ical outcomes for 294 patients who had undergone balloon angioplasty alone in 1991 and 1992, were compa-
red with those for of 320 patients who underwent stent implantation in 1998. The duration of follow-up was
12 months. Results{ There were more patients with diabetes and hyperlipidemia in the stent group (p<0.05).
The stent group had significantly more 3-vessel diseases and complex lesion morphology (p<0.05). Cardiac
event-free survival rates in the stent group at 1, 6, and 12 months were significantly higher than those in the
balloon group (1, 6, 12 monthJ 97.0 vs 93.9%, 89.6 vs 82.3%, 83.7 vs 77.2%, p0 0.03). MACE rates were
highly associated with lesion morphology (ORDO 2.6, 95% CI 1.4—4.9) and angiotensin converting enzyme
(ACE) inhibitors (ORO 2.4, 95% CI 1.3-5.4) in the balloon group, and hypertension in the stent group (OR
0 2.7, 95% CI 1.3-5.6). Excluding acute myocardial infarction in the stent group, risk factors included diabe-
tes (ORO 4.8, 95% CI 1.6—14.2) and hypertension (ORO 4.4, 95% CI 1.2—15.7). The stent group had signif-
icantly higher event-free survival rates in the complex lesions (pJ 0.002), but showed no difference in simple
lesions. Conclusion[] Compared with balloon angioplasty in the early 1990s, stent implantation in 1998 was
associated with higher early and late cardiac event-free survival rates. Risk factors included complex lesion
morphology and the use of ACE inhibitors in balloon angioplasty, and hypertension and diabetes in the stent
group. (Korean Circulation J 2001;31(11):1123-1134)
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Table 1. Difference of baseline characteristics between
the balloon and the stent group

Balloon
angioplasty Stent group
group (n=320)
(n=294)
Clinicall
Age (years) 56 9.1 59+ 9.9
Male (%) 73.1 73.1
Hypertension (%) 43.0 50.2
Diabetes (%)* 17.3 25.6
Smoker (%) 56.6 51.5
Hyperlipidemia (%)* 19.7 28.1
Family history of ischemic
hec:r? diseoZes(% * 40 158
Past history of cerebral 29 30

vascular accidents (%)
Laboratory value (mg/dL)

206.0+ 15.4 200.9+ 20.1
Triglycerides* 189.2+ 9.6 153.4+ 5.7
HDL-cholesterol 37+ 10 40+ 10

55.5+ 12.9 54.9+ 13.2

Total cholesterol

LV ejection fraction (%)
Initial diagnosis*

Stable angina (%) 17.4 13.3
Unstable angina (%) 48.0 42.7
Non-Q Ml (%) 2.1 52
ST elevation QMI (%) 32.4 38.8
Location of acute Mi
Anterior and anteroseptal (%) 44 48
Posterior and lateral (%) 10 9
Inferior (%) 46 43
Drug treatment
Aspirin (%) 97.5 98.9
Anfi-thrombotic agents (%)* 3.1 95.1
Beta blockades (%)* 243 65.1
ACE inhibitors (%)* 14.5 43.5
Calcium channel block (%)* 92.8 54.3
Nitrates 20.7 27 .4

0000000000 000 ood((Table 1).
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Table 2. Difference of angiographic findings and proc-
edural parameters between the balloon and the stent

group

Balloon
angioplasty Sl
group (SSSUQ%)
(n=294)
Lesion severity (%)*
1 vessel diseases 56.6 51.3
2 vessel diseases 33.7 30.1
3 vessel diseases 9.7 18.6
Vessels involved (%)
Left anterior descending artery 53 51
Left circumflex artery 20 17
Right coronary artery 24 31
Lesion morphology (ACC/AHA)*
Type A 12.5 4.2
Type B: 40.7 17.6
Type B2 34.4 46.6
Type C 12.5 31.6
Mean balloon diamefter (mm) 2.8 + 0.3 3.0 £ 0.4
Mean stent diameter (mm) 3.7 £3.0
Treatment modes of AMI*
Direct PTCA (%) 10 32
Thrombolysis (%) 39 32
Conservative management (%) 51 36
Residual stenosis (%)* 19.4+ 100 4.0 = 6.0
Mean No. of lesion treated* 1.08+ 0.27* 1.14+ 0.35

Mean No. of vessels 0.50+ 0.66 0.61+ 0.70
non-revascularized

Infarct related artery (%)

Left anterior descending artery 47.3 48.5
Left circumflex artery 19.7 17.2
Right coronary artery 33.0 34.3

LVO left ventricle, HDLO high density lipoprotein, MIO
myocardial infarction, QMIO Q-wave myocardial infar-
ction, ACEDO angiotensin converting enzyme. Results of
continuous variables are meant SD. *00 p<0.05
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AMIO acute myocardial infarction, ACC/AHAO Ameri-
can college of cardiology/American heart association,
PTCALO percutaneous transluminal coronary angioplasty,
No.O number. *0 p<0.05
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Q00 98.2%0600 93.0%0 1200 89.0%)0 O
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CED OO0 O OO OO0 OO0 ACC/AHA OO0
type By, type C 00 OO 0000 2600 MACE
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Table 3. Major adverse cardiac event and cardiac ev-
ent-free survival rates

Balloon
angioplasty SN
group g? i
(n=294) (n=320)
MACE at in-hospital period
Death (%) 0.7(2) 1.3
AMI (%) 1.1 0.6
CABG (%) 0.7 0.3
Target vessel revascularization (%) 1.1 0.3
Nigg E%r)get vessel revascularizat 04 03
Total MACE (%) 4.0 2.8
MACE at 1 month
Death (%) 0.7 1.3
AMI (%) 1.9 0.7
CABG (%) 0.7 0
Target vessel revascularization (%) 3.0 0.7
Nigrr: z;or)gef vessel revascularizat 04 10
Total MACE (%) 6.7 3.7
MACE at 6 month
Death (%) 1.1 1.8
AMI (%) 3.1 1.4
CABG (%) 23 2.8
Target vessel revascularization (%) 11.9 6.7
Nigrr: z;)r)gef vessel revascularizat 08 14
Total MACE (%) 19.2 14.0
MACE at 12 month
Death (%) 1.2 1.8
AMI (%) 3.9 1.5
CABG (%) 24 29
Target vessel revascularization (%) 15.7 8.4
Nigrr:—z;:)gef vessel revascularizat- 08 25
Total MACE (%) 23.9 27.1
Cardiac event-free survival rates*
1 month (%) 93.9 97.0
6 month (%) 82.3 89.6
12 month (%) 77.2 83.7

MACE percentage means cumulative counts of cardiac
events. AMIO acute myocardial infarction, CABGLO co-
ronary artery bypass grafting, MACEL major adverse ca-
rdiac event, *0 p0 0.03, log rank test. Cardiac event-free
survival rates were analyzed by Keplan-Meier method
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Fig. 1. 12 months cumulative cardiac event-free survival rates using Kaplan-Meier Method (A) and Cox regression

model (B).

Table 4. Cox regression analysis of major risk factors for major adverse cardiac events

Balloon group Stent group
OddsRatio % &‘T’;fv'i'fnce OddsRatio  ToF &‘T’;fv'i'fnce
Age (per year) 1.0 0.9-1.1 0.9 0.9-1.0
Male sex 1.0 0.4-2.1 1.1 0.4-2.9
Diabetes 1.4 0.7-3.6 1.5 0.7-3.0
Hypertension 1.1 0.6—1.9 2.7* 1.3-5.6
Smoking 1.0 0.5-2.0 1.9 0.8—-4.5
Use of ACE inhibitors 2.4* 1.3-5.4 0.9 0.5-1.9
Use of beta blockades 1.2 0.6—2.0 0.9 0.5-1.8
Use of antithrombotics 1.2 0.9-14 0.5 0.3-13
Acute myocardial infarction 1.1 0.6—1.9 1.8 0.9-34
Lesion morphology (complex lesions) 2.6* 1.4—4.9 2.3 0.8-6.6
Reference diameter 0.8 0.3-1.9 0.7 0.3-1.8
Number of lesion treated 1.1 0.4-3.0 1.0 0.4-1.5
Number of non-revascularized vessels 1.4 0.7-2.5 1.9 0.9-4.2
Residual stenosis (%) 1.0 1.0-1.2 1.0 0.9-1.2

ACEDO angiotensin converting enzyme, *0 the most significant risk factor in the balloon angioplasty group

540p00.001), 0 OO0 000 OO0 OOO(Ta—
ble 4). 000000 MACED OO0 O 00 00O
000000 0 000 0000 00 2700 000
000 00O0(ORI27, 95% Cl 1.3—5.60 pd 0.005)
(Table 5). 0 00 0O 00O 00O0C 00 00O
000 00 000 00 000 ACC/AHA 000 O
0 00 00 (ORO3.0, 95% Cl 1.7—5.3, p0 0.0001)
000 000 000000000(ORD2.3, 95% Cl
1.4—3.7, pl 0.0008).
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Table 5. Difference of 12 months cardiac event-free su-
rvival rates in the balloon group according to lesion mo-
rohology those with ACC/AHA classification type A, B
(B1, B2), C, or simple(type A, B1), complex(type B2, C)
lesions, perceiving balloon angioplasty in 1991-1992

4.8, 95% Cl 1.6—14.2, p00.005) OO0 OOOOO
O(RO44, 95% ClI 1.2-15.7, p00.009) O OO O
oo boo oboo ooo.

ACC/AHA 00O OO0 OO0 OO0 oOOObO

0O 00 ACC/AHA OO0 00O OOOooooo od
0 00O 00 o000 type BiO B OO BU OO

Table 6. Difference of 12 months cardiac event-free su-
rvival rates in the stent group according to lesion mor-
phologyl those with ACC/AHA classification type A,
type B (B1, B2), type C, or simple(type A, B1), complex
(type B2, C) lesions, perceiving stent implantation in 1998

Type A Type B Type C Type A Type B Type C
(n=36) (n=221) (n=37) (n=13) (n=205) (n=102)
Cardiac event-free survival rates* Cardiac event-free survival rates*
1 month (%) 97.1 93.6 91.2 1 month (%) 100.0 96.4 97.7
6 month (%) 94.0 83.9 63.8 6 month (%) 921.6 89.6 89.1
12 month (%) 88.0 79.4 54.7 12 month (%) 921.6 84.9 80.2
Simple lesions Complex lesions Simple lesions Complex lesions
(n=156) (n=138) (n=70) (n=250)
Cardiac event-free survival rates’ Cardiac event-free survival rates’
1 month (%) 96.3 921.0 1 month (%) 96.4 97.5
6 month (%) 90.7 74.5 6 month (%) 95.4 87.8
12 month (%) 86.6 68.0 12 month (%) 92.1 81.1

*0 p0 0.001, Kaplan-Meier method, log rank test, T O
p0 0.0003, Kaplan-Meier method, log rank test, ACC/
AHAO American college of cardiology/American heart
association

*0 p0d 0.51, Kaplan-Meier method, not significant by log
rank fest, T O p0O 0.003, Kaplan-Meier method, log rank
test, ACC/AHAO American college of cardiology/Am-
erican heart association
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Fig. 2. 12 months cardiac event-free survival rates in the balloon group according to lesion morphologyl those with
ACC/AHA classification type A, those with type B (B1, B2), and those with type C (A). Simple lesions are type A and
type B. Complex lesions are type C (B). The survival difference was statistically significant by log rank test. ACC/
AHAO American college of cardiology/American heart association.
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Fig. 4. Difference of 12 months cumulative cardiac ev-
ent-free survival rates between the balloon group and
the stent group by coronary lesion morphologyd simple
lesions are ACC/AHA classification type A and type Bi.
Complex lesions are ACC/AHA classification type B2 and
C. The survival difference in simple lesions was not stati-
stically significant but significant in complex lesions by
log rank test. ACC/AHAO American college of cardiol-
ogy/American heart association.
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