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ABSTRACT

Background and Objectives: Acute myocardial infarction (AMI) occurring in patients at a young age (40 years or
younger) is an uncommon condition and is characterized by multiple cardiovascular risk factors. We analyzed the
risk factors of young-aged Korean AMI patients (age of 40 years or younger) and other AMI patients, who were
registered in the Korea Acute Myocardial Infarction Registry (KAMIR) for one year. Subjects and Methods: In
2006, 8,565 patients (mean age 64.4 = 12.7 years; 5,591 males) were registered in the KAMIR. The patients were
divided into two groups: Group I (younger patients <40 years; n=261; mean age 35.9 4.5 years; 245 males) and
Group II (older patients >40 years; n=8,304, mean age 65.4 1+ 11.8 years; 5,330 males). The clinical and angio-
graphic characteristics and major adverse cardiac events (MACE) were compared for the two groups of patients.
Results: The baseline clinical characteristics of gender, age, risk factors (hypertension, smoking, diabetes, familial
history) and body weight were different between the two groups (p<0.001). The baseline echocardiographic and
laboratory findings of the initial ejection fraction, and the glomerular filtration rate, level of creatine kinase (CK),
level of CK-MB isoenzyme, total cholesterol level, triglyceride level, and N-terminal prohormone brain natriuretic
peptide (NT-proBNP) level were different between the two groups (p<0.001). According to the use of multiple
logistic regression analysis, use of thrombolysis [p=0.009, adjusted hazard ratio (aHR)=9.140, 95% confidence
interval (CI): 1.727-48.383], a high blood glucose level (p=0.029, aHR=1.008, 95% CI: 1.001-1.016), a low
body mass index (<25 kg/m?, p=0.031, aHR=6.236, 95% CI: 1.183-32.857), and a high CK-MB level and high
Thrombolysis in Myocardial Infarction (TIMI) risk score were independent predictors of MACE at 1 year after an
AMI in young age patients. Early clinical outcomes were better in Group I than in Group II patients, but one-, six-
and twelve-month MACE were not different between the two groups. Conclusion: The independent predictors
of MACE at 1 year in young age AMI patients were the use of thrombolysis, a high blood glucose level, a low body
mass index, a high CK-MB level and a high TIMI risk score. Patients that have had an acute myocardial infarction at a
young age have a better early clinical outcome, but the long-term clinical outcomes were not different compared
with older patients, and thus long-term intensive medical therapy will be required, even in young AMI patients.
(Korean Circ J 2008;38:161-169)
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Table 1. Baseline clinical characteristics
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Group I (n=261) Group II (n=8,304) p

Gender (%) <0.001

Male 245 (93.9) 5,330 (69.0)

Female 16 (6.1) 2,390 (31.0)
Age (years) 359+45 654+11.8 <0.001
Risk factor (%)

Hypertension 72 (27.9) 3,739 (49.2) <0.001

Smoking 219 (84.6) 4,282 (56.8) <0.001

Diabetes mellitus 31(12.0) 2,135 (28.1) <0.001

Familial history 48 (18.6) 447 (5.9) <0.001

Hyperlipidemia 30(11.6) 633 (8.4) 0.064
Comorbidity (%)

Cerebrovascular disease 5(1.9) 542 (7.0) 0.001

Peripheral vascular disease 3(1.1) 89 (1.2) 0.646
Body structure

Body weight 76.9+13.1 64.8£28.9 <0.001

Body mass index 26.2+3.7 242+11.1 0.006

Abdominal circumference 90.0+10.4 89.3+47.8 0.833

Hip circumference 97.5£11.3 94.6£45.5 0.350
Symptom (%)

Chest pain 236 (91.1) 6,367 (83.5) 0.001

Dyspnea 48 (18.7) 2,191 (28.8) <0.001
Vital signs

Systolic blood pressure (mmHg) 130.0£26.3 127.9£30.9 0.280

Diastolic blood pressure (mmHg) 82.0+18.3 77.9+20.2 0.001

Pulse pressure (mmHg) 48.0t14.7 504+17.4 0.012

Heart rate (/min) 80.4+£15.5 78.0+£27.7 0.177

Glomerular filtration rate (mL/min) 119.7+91.9 65.71t43.2 <0.001
Killip class (%) <0.001

[ 209 (85.0) 5,280 (72.4)

Il 25(10.2) 1,011 (13.9)

111 6(2.4) 643 (8.8)

\Y% 6(2.4) 361(4.9)
TIMI risk score 2.2%+09 28%1.1 <0.001
Symptom-to-door time (min) 826.61+2,609.6 1,059.0£2,546.6 0.157
Door-to-balloon time (min) 1,020.8£1,644.2 1,480.0£2,200.1 <0.001
Door-to-needle time (min) 82.0%+55.6 117.0%+220.4 0.468
Thrombolysis (%) 30(11.7) 569 (7.6) 0.014

TIMI: thrombolysis in myocardial infarction

active protein (hsCRP), troponin—I, T, high density lipo-
protein (HDL)—cholesterol, low density lipoprotein (LDL)—

cholesterol 5-& ¢F & 7hol| GoJgt 2fo]E Ho|x| gl

Al G4A]+= creatine kinase (CK), CK—-MB7} I-oj|A]
SOI5HA o =9Fo (p<0.001), N—terminal pro—brain na-
triuretic peptide (NT-proBNP)9Q] &7} AE=: ¢ Ifct
(1,127.5+3,652.8 versus 3,110,8+6,955.4, p=0.001). BNP
T ol o A SAEAT (9€0.001), ERE, AJH Al
oA FEHULHE 9 FAAO] 1ol FY5HA #=A
UHERETE (p€0.001), W Al A% E5-2 TItolA &
Ol =9kl (148.0+65.5 versus 172,3+83.9, p<0,001),

@4 FHotd A= 1ol FelshAl WA debdd (p=
0.002) (Table 2),

27] HAA FEEL 7L 54.3+10.9%, TS 51,2+
12,8%%A] F- SAREOIA H F2skgl ot (p€0.001), 4
W A= A= 23 Zho)7t QUM (p=0.928) (Table 2).

Uy A okE B89 1A A clopidogrel, cilostazol,
nicorandil, statin 59 2852 7t A2 Fogt 2}o]
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Table 2. Comparison of initial laboratory findings

Group [ (n=261) Group II (n=8,304) p
Initial ejection fraction (%) 54.3110.9 51.2t12.8 <0.001
Follow-up ejection fraction (%) 54.6*11.4 54.4£22.8 0.928
hsCRP (mg/L) 2791124.6 24.1£109.5 0.637
Glucose (mg/dL) 148.0£65.5 172.3+83.9 <0.001
Creatinine (mg/dL) 1.1£0.9 1.3+2.0 0.002
Creatine kinase (IU/L) 1,936.31+2,463.4 1,371.8+2,007.1 0.001
Creatine kinase-MB (IU/L) 228.5£529.7 141.5£280.9 0.010
Troponin I (xg/L) 60.4£120.9 439+83.8 0.060
Troponin T (xg/L) 53%t74 16.8£108.4 0.315
Total cholesterol (mg/dL) 194.1+51.3 182.61+48.0 <0.001
Triglyceride (mg/dL) 198.3£250.0 125.7£96.2 <0.001
HDL-cholesterol (mg/dL) 43.7£10.0 46.2+31.1 0.223
LDL-cholesterol (mg/dL) 123.2£56.0 117.7+47 .4 0.085
BNP (pg/mL) 188.7£582.0 781.7£3,121.4 <0.001
NT-proBNP (pg/mL) 1,127.5+3,652.8 3,110.81£6,955.4 0.001

hsCRP: high sensitivity C-reactive protein, HDL: high density lipoprotein, LDL: low density lipoprotein, BNP: brain natriuretic peptide,

NT-proBNP: N-terminal prohormone brain natriuretic peptide
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Table 3. Comparison of previous and post-myocardial infarction

medications between two groups

Group I Group II
) (n=26) _ (n=808 P
Previous medications
Aspirin 15(5.7) 1,060 (13.7) <0.001
Clopidogrel 6(1.8) 255 (3.3) 0.121
Cilostazol 0(0.0) 71(0.9) 0.120
Beta-blockers 10 (3.8) 71109.2) 0.003
Ajj;;’g:mf;:fr“ng 727 419(54) 0053
Aﬁfé’ﬁz‘sm receptor 4(15  437(5.7)  0.004
Calcium channel blocker 7027 831(10.8) <0.001
Nitrate 4(1.5) 414 (5.4) 0.006
Nicorandil 2 (0.8) 207 (2.7) 0.057
Diuretics 6(2.3) 446 (5.8) 0.017
Statin 114.2) 562 (7.3) 0.060
In-hospital and discharge
medications
Aspirin 257(98.5) 8,262(99.5) 0.103
Clopidogrel 253(97.0) 8,105 (97.6) 0.639
Cilostazol 85(32.7) 2,915(35.1) 0.476
Beta-blockers 208(79.7) 6,527 (78.6)  0.707
Angiotensin converting 19 (79 3) 6336 (763)  0.191
enzyme inhibitor
Ansiotensin receptor 54(208) 1,769 213)  0.855
Calcium channel blocker 65(24.8) 1,586 (19.1) 0.045
Nitrate 196 (75.2) 6,427(77.4) 0.474
Diuretics 56(21.3) 2,940 (35.4) <0.001
Statin 225(86.1) 6,826(82.2) 0.145
Low molecular weight 90 (34.3) 3,164 (38.1)  0.259
heparin
Unfractionated heparin 147 (56.2) 4,409 (53.1) 0.382
Abcximab 22 (8.6) 482 (5.8) 0.100
Tirofiban 10 (3.8) 423(5.1) 0.417
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Table 4. Comparison of ECG presentations between two groups

Group I Group II

R (1=261) __(n=8,304)

Q wave 33(12.6) 1,284 (16.6) 0.089
ST elevation 180 (69.0) 4,295 (55.6) <0.001
ST depression 24 (9.2) 1,358 (17.6) <0.001
T wave inversion 41(15.7) 1,583 (20.5) 0.060
Left bundle branch block 1(0.4) 77 (1.0) 0.271
Atrioventricular block 3(1.1) 222(2.9) 0.098
Atrial fibrillation 2(0.8) 313 (4.0) 0.007
erizg;tirlilcaﬂi;tachycardia and 1(0.4) 89 (1.2) 0202

ECG: electrocardiogram
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A Y =2 HEE Holal, 19t (28.5%), T (11.5%)

Table 5. Independent predictors of major adverse cardiac events at one-year follow-up in the young age acute myocardial infarction

Variables 95% CI Hazard ratio p

Use of thrombolysis 1.727-48.383 9.140 0.009
High blood glucose level 1.001-1.016 1.008 0.029
Body mass index <25 kg/m* 1.183-32.857 6.236 0.031
High creatine kinase-MB level 1.000-1.008 1.004 0.037
High TIMI risk score 1.002-2.377 1.543 0.049
Presence of hyperlipidemia 0.933-17.385 4.028 0.062
High serum creatinine level 0.935-6.656 2.494 0.068
High total cholesterol level 0.973-1.002 0.987 0.085

CI: confidence interval, TIMI: thrombolysis in myocardial infarction



166 Predictors of MACE in Young AMI

Table 6. Comparison of coronary angiographic findings

Table 7. Comparison of early clinical outcomes and MACE

Group | Group II
(h=261) (n=8,304) P

Group I Group II
0,
AR (=261) (=8304) P

Infarct-related artery (%) 0.010
Left anterior descending 126 (583) 3,171 (48.3)

artery
24 (11.1) 1,084 (16.5)
65(30.1) 2,176 (33.1)
Left main stem 1(0.5) 139 (2.1)
Involved vessel number (%) <0.001
147 (69.0) 2,616 (39.9)
43(20.2) 2,027 (30.9)
22(10.3) 1,711 (26.1)

Left circumflex artery

Right coronary artery

Single vessel
Two vessel

Three vessel

Pre-TIMI flow (%) <0.001
0 118 (56.7) 2,688 (42.0)
I 18 (8.7) 801 (12.5)
I 24 (11.5) 989 (15.5)
111 48(23.1) 1,920 (30.0)
Post-TIMI flow (%) 0.005
0 11(5.4) 146 (2.4)
I 4(2.0) 65 (1.1)
I 9 (4.5) 278 (4.6)
111 178 (88.1) 5,604 (92.0)
ACC/AHA lesion
class/ification (%) 0.397
A 16 (8.0) 326 (5.2)
B1 34(17.0) 1,065 (17.1)
B2 49 (24.5) 1,587(25.5)
C 101 (50.5) 3,249 (52.2)
Procedure (%) 0.468
Stenting 189 (88.3) 5,663 (77.3)
PCI success rate 95.8% 94.5% 0.328

Stent data (mm)

Stent diameter 33+04 3.1+0.4 0.050
Stent length 24.6=£5.7 25.6%+6.6 <0.001
Stent type 0.014
Bare metal stent 179.1) 449 (8.0)
Drug-eluting stent 169 (90.9) 5,145(92.0)  0.005
Sirolimus eluting 100 (53.8) 2,768 (49.5)
Paclitaxel eluting 46 (24.7) 1,938 (34.6)
Other DES 23(12.4) 439 (1.8)

146 (1.9) 0.008
Coronary spasm 114.2) 115 (1.5) 0.003
Myocardial bridge 1(0.4) 28 (0.4) 0.619

TIMI: thrombolysis in myocardial infarction, ACC/AHA: Ameri-
can College of Cardiology/American Heart Association, PCI: per-
cutaneous coronary intervention, DES: drug-eluting stent

Normal coronary artery (%) 11 (4.2)
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Deaths 0(0.0) 382 (5.1) <0.001

1-month MACE (%) 4(2.6) 113 (2.8) 0.598
6-month MACE (%) 74.7) 351(8.7) 0.085
12-month MACE (%) 10(9.7) 471(16.2)  0.198

MACE: major adverse cardiac events
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Fig. 1. MACE-free survival during one-year follow-up. It was
not different between the young and old aged patients [age <40
(Group 1) and age >40 (Group I1)] (p<0.136 by the log-rank test).
MACE: major adverse cardiac events.
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