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Background/Aims: The delay between the onset of myocardial infarction symptoms and primary percutaneous coronary
intervention (PCI) is an important prognostic factor in patients with ST-segment elevation acute myocardial infarction (STEMI).
We reviewed this delay in patients with STEMI and analyzed clinical outcomes.

Methods: The study enrolled 3,399 patients (age, 61.4 + 12.8 years; 25.6% women) with STEMI who underwent primary PCI
within 12 hours of symptom onset between October 2005 and February 2008 from the Korea Acute Myocardial Infarction Registry.
The patients were divided into two groups according to the symptom-to-balloon time: group I (< 3 hours, n =955) and group II (>
3 hours, n = 2444). The in-hospital mortality rates and 1-year mortality and major adverse cardiac event (MACE) rates were
compared between the two groups.
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Results: The mean time interval from the onset of symptoms to arrival at the emergency room (ER) was 188.0 + 133.6 minutes
(median, 152 minutes). The mean time interval from the ER to reperfusion (door-to-balloon time) was 97.8 = 67.9 minutes (median,
80 minutes). The mean time interval from the onset of symptoms to reperfusion (symptom-to-balloon time) was 285.8 + 146.2
minutes (median 250 minutes). The in-hospital mortality rate was significantly lower in group I as compared with group II (3.6%
versus 5.2%, p = 0.044). The 1-year mortality rate was also significantly lower in group I (4.7% versus 7.2%, p = 0.012), while the
1-year MACE rate was not significantly different between groups (17.9% versus 20.4%, p =0.179).

Conclusions: This study demonstrates that there is a significant pre-hospital time delay in patients with STEMI in Korea and this
time delay is associated with increased 1-year mortality. (Korean J Med 2011;81:199-207)

Keywords: Myocardial infarction; Percutaneous transluminal angioplasty; Time factors
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UA: 30
Other: 99

Excluded n=7,159
NSTEMI: 5,809

Missing: 1,221

Total patients

n=14,885

Excluded n=2,351
Time to PCI
>12hours: 1,678
error: 673
Group I (2£3hours)
n=955
STEMI -] PCI performed Available

n=7,726 N=5,750

n=3,399

Excluded n=1,976
Conservative: 1,034
Facilitated PCI: 229
Thrombolysis: 641
Missing: 72

Group II (>3hours)
n=2,444

Figure 1. Patient selection criteria. A total of 14,885 patients were registered from the Korean Acute Myocardial Infarction Registry
(KAMIR). Patients were eligible for enrollment if they had STEMI and were treated with primary PCI within 12 hours after symptom
onset. Ultimately, 3,399 patients were enrolled. The patients were divided into two groups according to the symptom-to-balloon time:

group I (< 3 hours, n =955) and group II (> 3 hours, n = 2,444).
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Table 1. Baseline clinical characteristics

Group I (symptoms-to-balloon  Group II (symptoms-to-balloon

Total time < 3 hours) time > 3 hours) p value
n=955 n=2444

Age (yr) 614 +12.8 58.1+12.5 62.7+12.6 <0.001
Female gender (%) 25.6 16.4 29.1 <0.001
Diabetes (%) 22.8 21.4 23.4 0.20
Hypertension (%) 443 41.0 45.6 0.016
Dyslipidemia (%) 8.7 9.7 83 0.20
Smoking (%) 49.9 56.0 475 <0.001
Family history of CAD (%) 6.7 83 6.1 0.02
Previous MI/PCI (%) 11.2 13.4 10.4 0.013
SBP on presentation 125 +£34.3 123.4 £43.1 125.8 +30.2 0.059
HR on presentation 75.5 £25.8 73.9 £36.1 76.2 £20.4 0.023
Creatinine (mg/dL) 1.16 +1.31 1.19 £1.17 1.15+1.36 0.42
Troponin I (ng/mL) 73.3 £224.0 68.9 +349.7 749 £156.9 0.55
Atypical symptoms (%) 9.4 6.3 10.6 <0.001
Killip class HI-IV (%) 12.1 11.0 12.5 0.251
LVEF <35% (%) 8.9 7.3 9.6 0.284

CAD, coronary artery disease; MI, myocardial infarction; PCI, percutaneous coronary intervention; SBP, systolic blood pressure; HR,
heart rate; LVEF, left ventricular ejection fraction.

Table 2. Time delay and transport status

_ Group I (< 3 hours) Group II (> 3 hours)

Total, n =3399 =055 = 2444 p value

Symptom-to-door time (min) 188.0 £133.6 65.6 £32.0 235.8 £127.6 <0.001
(median 152) (62) (207.5) '

Door-to-balloon time (min) 97.8 £67.9 71.7 £26.3 108.1 £76.0 <0.001
(median 80) (68) (86) '

Symptom-to-balloon time (min) 285.8 £146.2 137.3 £30.5 3439 +131.8 <0.001
(median 250) (140) (310) '

Transfer (%) 62.7 (n=2131) 42.4 (n=405) 70.6 (n=1726) <0.001

Transfer time (min) 112.5 £78.7 52.6 £23.1 126.5 £80.5 <0001
(median 94) (50) (109) '

Transport vehicle <0.001

Ambulance
Private car
Taxi

Bus
Walking
Others

848 (24.9%)
1,294 (38.1%)
566 (16.7%)
16 (0.5%)
218 (6.4%)
457 (13.4%)

299 (31.3%)
326 (34.1%)
148 (15.5%)
1 (0.1%)
63 (6.6%)
118 (12.4%)

549 (22.5%)
968 (39.6%)
418 (17.1%)
15 (0.6%)
155 (6.3%)
339 (13.9%)
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Table 3. Coronary angiographic and procedural characteristics
roup I (< 3 hour: roup II (> 3 hour
Total G oupn =(_9 ;35 ours) G oupr)1 ! (2 ’41 ) ours) » value
Culprit lesion (%) 0.458
Left anterior descending 50.3 49.7 50.6
Left circumflex 10.3 9.8 10.6
Right 38.0 39.6 374
Left main 1.3 0.9 1.4
Multivessel disease (%) 0.087
1 vessel 493 51.8 48.3
2 vessels 29.2 27.6 29.8
3 vessels 19.7 19.6 19.8
Lesion classification (%) 0.018
Type A 32 3.1 33
Type Bl 16.6 19.4 15.5
Type B2 27.4 28.6 26.9
Type C 52.8 48.9 54.3
Pre-procedure TIMI (%) 0.728
TIMI 0 64.7 64.2 64.8
TIMI I 9.6 104 9.3
TIMI IT 12.8 13.1 12.6
TIMI I 12.9 12.3 132
Post-procedure TIMI (%) 0.245
TIMI 0 1.3 1.1 14
TIMI I 1.1 0.8 1.3
TIMI I 5.0 42 53
TIMI I 92.5 93.9 91.9

TIMI, thrombolysis in myocardial infarction.
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Table 4. Comparison of mortality and major adverse cardiac events (MACE)

roup I (<3 hour roup II (> 3 hour
Total G oupn 2(5 535 ours) G ou;;1 =(2 424 ours) » value

In-hospital mortality (%) 4.7 3.6 52 0.044
1-month MACE

Death by any cause (%) 6.5 4.7 7.2 0.012

MI (%) 0.3 0.2 0.3 0.865

Revascularization (%) 14 1.1 1.5 0.319

Composite of MACE (%) 8.2 6.0 9.0 0.006
1-year MACE

Death by any cause (%) 10.2 7.8 11.1 0.018

MI (%) 0.4 0.6 0.3 0.339

Revascularization (%) 9.1 9.5 9.0 0.673

Composite of MACE (%) 19.8 17.9 20.4 0.179
MACE, major adverse cardiac events; MI, myocardial infarction.
Table 5. Multivariate predictors of 1-year mortality

Odds ratio of 1-year mortality
(95% confidence interval) pvalue

Symptom-to-balloon time 0.999 (0.995-1.002) 0.448
Age 1.121 (1.052-1.195) <0.001
Female gender 1.620 (0.418-6.271) 0.485
Atypical symptoms 9.384 (1.580-55.744) 0.014
Systolic BP 0.983 (0.950-1.018) 0.339
Heart rate 1.012 (0.988-1.037) 0.323
Killip class III-IV 11.615 (2.764-48.815) 0.001
Previous MI/PCI 1.166 (0.314-4.336) 0.819
Hypertension 1.638 (0.497-5.395) 0.417
Diabetes 0.740 (0.217-2.529) 0.631
Dyslipidemia 10.488 (1.986-55.377) 0.006
Smoking history 0.246 (0.060-1.015) 0.052
Multivessel disease 2.936 (0.811-10.631) 0.101
ACC/AHA lesion type B2 or C 1.101 (0.298-4.066) 0.885
Post-PCI TIMI 1.266 (0.255-6.289) 0.773
LVEF <35% 10.027 (2.846-35.325) <0.001
Creatinine > 1.5 1.889 (0.484-7.446) 0.358

MI, myocardial infarction; PCI, percutaneous coronary intervention; TIMI, thrombolysis in myocardial infarction; LVEF, left ventricular
ejection fraction.
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Table 6. Multivariate predictors of the 1-year major adverse cardiac events (MACE)
Odds ratio of 1-year MACE

(95% confidence interval) pvalue
Symptom-to-balloon time 1.001 (0.999-1.003) 0.363
Age 1.016 (0.990-1.043) 0.225
Female gender 1.473 (0.702-3.094) 0.306
Atypical symptoms 3.762 (1.465-9.658) 0.006
Systolic BP 0.994 (0.981-1.007) 0.370
Killip class ITII-IV 2.611 (1.140-5.977) 0.023
Previous MI/PCI 0.818 (0.355-1.887) 0.638
Hypertension 1.353 (0.743-2.466) 0.323
Diabetes 0.650 (0.326-1.298) 0.223
Dyslipidemia 1.904 (0.757-4.790) 0.172
Smoking history 0.718 (0.355-1.454) 0.358
Multivessel disease 1.824 (0.992-3.352) 0.053
ACC/AHA lesion type B2 or C 1.954 (0.855-4.465) 0.112
Post-PCI TIMI 1.853 (0.753-4.562) 0.179
LVEF <35% 2.539 (1.156-5.579) 0.020
Creatinine > 1.5 1.288 (1.523-3.171) 0.583

MI, myocardial infarction; PCI, percutaneous coronary intervention; TIMI, thrombolysis in myocardial infarction; LVEF, left ventricular
ejection fraction.
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