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Emergency Medical Service Use among Patients with Acute ST-segment
FElevation Myocardial Infarction in Jeonbuk Province

Sun Ho Wool, Kyeong Ho Yunl’z, Mi Rim Leez, Eun Kyoung Kiml, Jum Suk Kol’z,
Sang Jae Rhee]’z, Jeong Mi Lee3, Nam-Ho Kim' ’2, and Seok Kyu Oh'"?

]Department of Cardiovascular Medicine, ZRegional Cardiocerebrovascular Center, Wonkwang University Hospital, Iksan;
jDepartment of Public Health, Wonkwang University School of Medicine, lksan, Korea

Background/Aims: The use of emergency medical services (EMSs) at the onset of pain, and the relationship between transport type
and the treatment delay for acute ST-segment elevation myocardial infarction (STEMI) were evaluated using the Jeonbuk Regional
Cardiovascular Center database.

Methods: In total, 527 STEMI patients who underwent primary percutaneous coronary intervention (PCI) were enrolled in this
study. Basic characteristics, socioeconomic variables, and delay factors were compared between patients that contacted an EMS as
first medical contact (FMC) and patients that used other forms of FMC.

Results: Only 28.8% of patients used EMS as their FMC. The patients that used EMS showed significantly shorter onset-to-balloon
time than those who did not (250.7 & 366.6 min vs. 405.9 + 649.8 min, p = 0.001). However, 36.2% of patients that used EMS as
FMC were transported to non-PCl-capable centers, which led to significantly prolonged onset-to-balloon time. Multivariate analy-
sis revealed that transfer via another hospital (odds ratio [OR] 2.0, p <0.001), EMS as FMC (OR 0.4, p <0.001), age > 65 years (OR
1.9, p=0.003), and previous history of PCI (OR 0.4, p = 0.033) were independent predictors of pre-hospital delay.

Conclusions: EMS used as FMC at the onset of chest pain was an important factor for decreasing treatment delay in patients with
STEMI. However, a small number of patients used EMS as FMC, and some patients that used EMS were transported to
non-PCl-capable centers. Public campaigns and education are needed to raise the public awareness of STEMI and the use of EMSs.
(Korean J Med 2016;90:507-513)
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Table 1. Baseline clinical characteristics according to emergency medical service (EMS) use

EMS (n=152) No EMS (n=375) p value
Age, yr 65.0+12.2 61.5+£12.8 0.004
Male 117 (77.0) 283 (75.5) 0.714
Hypertension 72 (47.4) 187 (49.9) 0.603
Diabetes 33 (21.7) 84 (22.4) 0.863
Current smoker 60 (39.5) 181 (48.3) 0.066
Previous PCI 14 (9.2) 30 (8.0) 0.649
Previous CVA 17 (11.2) 30 (8.0) 0.245
Anterior myocardial infarction 70 (46.1) 186 (49.6) 0.460
Killip >2 67 (44.1) 90 (24.1) <0.001
Heart failure 52 (34.2) 81 (21.6) 0.003
Cardiogenic shock 50(32.9) 47 (12.5) <0.001
Serum creatinine, mg/dL 1.02+£0.32 1.01 +0.58 0.723
Total cholesterol, mg/dL 180.8 +50.8 188.0+55.2 0.169
Triglycerides, mg/dL 133.2+101.7 156.6 £215.5 0.207
HDL-cholesterol, mg/dL 40.8+9.3 43.0+11.3 0.037
LDL-cholesterol, mg/dL 104.6 +39.9 110.2 +36.6 0.120
hsCRP, mg/dL 12.3+33.8 15.1 +36.4 0.412
BNP, pg/mL 213.6 £550.9 299.8 +693.8 0.215
Troponin T, ng/mL 74+74 6.7+6.2 0.265
Ejection fraction 47.0+10.8 47.1+9.5 0.954

Values are presented as mean + SD or n (%).

PCI, percutaneous coronary intervention; CVA, cerebral vascular accident; HDL, high density lipoprotein; LDL, low density lipoprotein;
hsCRP, high-sensitivity C-reactive protein; BNP, brain natriuretic peptide.
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Table 2. Sociodemographic characteristics according to emergency medical service (EMS) use

EMS (n=152) No EMS (n=375) p value
Residence in Iksan city 75 (49.3) 140 (37.3) 0.011
Unmarried 24 (15.8) 71 (18.9) 0.395
Education > High school 61 (40.4) 175 (47.5) 0.141
Night onset (6 p.m.-6 a.m.) 49 (32.2) 146 (38.9) 0.149
Holiday onset 38 (25.0) 99 (26.4) 0.740
Visit to non-PCI capable center 55 (36.2) 263 (70.1) <0.001
Onset-to-door time, min 201.1 £360.4 333.6+593.9 0.002
Door-to-balloon time, min 49.6 £23.7 58.8+72.3 0.029
Onset-to-balloon time, min 250.7 £366.6 405.9 +649.8 0.001
Values are presented as mean = SD or n (%).
PCI, percutaneous coronary intervention.
Table 3. Components of delay according to transport type
EMS (n=152) No EMS (n=375)
Transport to PCI center Transport to non-PCI center ~ Visit to PCI center Visit to non-PCI center
n=97) (n=55) n=112) (n=263)
Patient delay”, min 273+114.2 66.8+2114 209.5 +324.8 NA
(Symptom onset to FMC)
EMS dispatch time, min 93+56 92+75 NA NA
System delay, min 184.2 +347.6 253.74+348.3 NA NA
(FMC to reperfusion)
Onset to door time”, min 158.0 +350.0 276.9 £369.5 209.5 +324.8 386.5+670.3
Door to balloon time, min 53.2+26.3 433+16.7 63.3+69.6 56.9+73.5
Onset to balloon time", min 211.3+358.0 320.2 £374.6 317.5+£572.7 4437+ 677.6
1 year outcomes
All-cause death” 6(5.9) 6(12.0) 1(0.9) 19(7.2)
Recurrent MI 0(0.0) 0(0.0) 2(1.8) 5(1.9)
Ischemic stroke 1(1.0) 0(0.0) 1(0.9) 6(2.3)
Target vessel revascularization 0(0.0) 0(0.0) 2(1.6) 3(1.1)
Other vessel revascularization 0(0.0) 1(2.1) 1(0.9) 5(1.9)
Hospitalization for CHF 0(0.0) 0(0.0) 1(0.9) 5(1.0)
Total 7(6.9) 7 (14.0) 6(54) 38 (14.4)

Values are presented as mean = SD or n (%).

EMS, emergency medical service; PCI, percutaneous coronary intervention; FMC, first medical contact; NA, not available; MI, my-

ocardial infarction; CHF, congestive heart failure.
°p <0.05 by ANOVA.
bp < 0.05 by Chi-square.
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Table 4. Multivariate analysis for the prediction of delayed onset-to-balloon time (> 210 min)

Univariate analysis Multivariate analysis

OR 95% CI p value OR 95% CI p value
Age > 65 years 2.0 1.4-2.9 <0.001 1.9 1.3-3.0 0.003
Female gender 1.8 1.2-2.7 0.004 1.2 0.8-2.0 0.405
Hypertension 1.3 0.9-1.9 0.105
Diabetes 1.3 0.8-2.0 0.175
Previous PCI 0.5 0.2-0.9 0.037 0.4 0.2-0.9 0.033
EMS as FMC 0.4 0.3-0.5 <0.001 04 0.3-0.6 <0.001
Not married 1.2 0.8-1.8 0.469
Transfer from non-PCI center 2.7 1.8-4.1 <0.001 2.0 1.4-3.0 <0.001
Killip>2 0.8 0.6-1.2 0.268
EF <40% 1.2 0.8-1.8 0.419
Education < High school 1.6 1.2-2.3 0.006 1.2 0.8-1.9 0.401

OR, odds ratio; CI, confidence interval; PCI, percutaneous coronary intervention; EMS, emergency medical service; FMC, first medical

contact; EF, ejection fraction.
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