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ABSTRACT

Background and Objectives : Biochemical markers are useful for the prediction of cardiac events in patients
with acute coronary syndrome (ACS). The N-terminal fragment of the BNP prohormone (NT-proBNP),
which is synthesized by cardiac ventricles in response to increased wall stress, may be a prognostic marker
in ACS. The relation between the NT—-pro BNP levels on admission and major adverse cardiovascular events
(MACEs) were assessed in a cohort of patients with ACS. Subjects and Methods : Between October 2002 and
April 2004, blood samples for the determination of NT-proBNP level were obtained on admission from 78
patients with ST—-elevation myocardial infarction (STEMI), 32 with non—ST elevation MI (NSTEMI) and 66
with unstable angina (UA). Patients were followed concerning MACEs (death, MI, heart failure, stroke and
revascularization) for a median of 7 months in median. Results : 22 patients (13%) had events. The mean NT-
proBNP level was significantly lower in the event—free survivors than in those with events (134241598
versus 6129+6522 pg/mL, p<0.0001). The optimal cut—off value of the NT—-proBNP level using a receiver—ope-
rating—characteristic curve was 1445 pg/mL. The unadjusted risk ratio of patients with an NT-proBNP level
greater than the threshold was 7.0 (95% confidence interval, 2.6 to 19.0). In a multivariate Cox regression
model, including clinical background factors and other biochemical markers, the NT-proBNP level was the
most powerful indicator of MACEs (risk ratio, 8.0 [95% confidence interval, 1.7 to 37.1]). The coronary angio-
graphic Gensini score was also a predictor of prognosis in ACS (risk ratio, 3.8 [95% confidence interval, 1.0 to
14.0]). Conclusion : A single measurement of the NT—-proBNP level on admission appears to be useful as a prog-
nostic factor in the prediction of MACEs in patients after ACS. (Korean Circulation J 2004;34(11):1070-1081)
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Fig. 1. Estimation of extent of myocardial ischemia by echocardiographic wall motion score index (A) and coronary
angiographic Gensini socre (B). LVOT: left ventricular outflow tract, MVO: mitral valve orifice, Ao: aorta, WMSI: wall
motion score index, LA left atrium, RA: right atrium, LV: left ventricle, RV: right ventricle, LM: left main, LAD: left anterior
descending, Dx: diagonal, OM: obtuse marginal. RCA! right coronary artery, PD: posterodescending, PL: postero-

lateral, p-: proximal, m-: mid, d-: distal.
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9 B¢ 47 60+ 114, 2290+ 3658 pg/mL, 47+
13%, 79.8+28.9 ml/min ©|%11, NSTEMI w-& z42}
67124, 30763686 pg/mL, 49+16%, 69.9+
26.3 ml/min ©]¢1°™, UAL 64+10A)], 979+1576
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Table 1. Characteristics of patients with acute coronary syndrome
Varable STEMI (n=78) NSTEM (n=32) UA (n=66)
Age, y* 60 =+ 67 + 12 64 = 10
Men, % 75.6 56.2 60.6
Current smoking, % 41.0 250 258
Hypercholesterolemia, % 9.0 3.1 9.1
Previous cardiovascular disease
Hypertension, % 51.2 46.9 65.2
Diabetes mellitus, % 30.7 37.5 31.8
Angina pectoris, % 5.1 6.3 19.7
MI, % 6.4 15.6 16.7
Heart failure, % 2.6 12.5 3.0
Stroke, % 7.7 3.1 1.5
Killip class > | on admission, % 25.6 18.8 0
Primary/planned PCI, % 89.7 62.5 60.6
CABG, % 3.0 21.9 31.8
Treatment at admission
Inotropics, % 9.0 6.3 1.5
Diuretics, % 26.9 28.1 19.7
ACEls, % 74.4 53.1 50
Beta-blockers, % 60.3 43.8 65.1
Creatinine clearance, mL/min* 798+ 28.9 69.9+ 263 744+ 245
LVEF, %* 47 £ 13 49 £ 16 53 £ 14
NT-proBNP, pg/mL* 2290 +£3658 3076 +£3686 979 +£1576

*: Mean=SD. STEMI: ST segment elevation myocardial infarction, NSTEMI: non-ST segment elevation MI, UA: unstable
angina, PCI: percutaneous coronary intervention, CABG: coronary artery bypass grafting, ACEIls: angiotensin conver-
ting enzyme inhibitors, NT-proBNP: N-terminal pro-B-type natriuretic peptide
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Fig. 2. Receiver operating characteristics (ROC) curve concerning major adverse cardiovascular events for NT-proBNP
on admission (A) and cut-off value of NT-proBNP for cardiac events (sensitivity: 77%, specificity: 70%, positive pre-

dictive value: 36%, accuracy: 70%) (B).
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Table 2. Analysis of factors affecting MACEs following ACS

Variable Event (+) (n=22) Event (—) (n=154) P
Age, y* 64 £ 12 62 + 11 0.375
Men, % 63.6 66.8 0.375
Diagnosis at admission
STEMI, % 50 43.5 0.566
NSTEMI, % 36.4 15.6 0.018
UA, % 13.6 40.9 0.013
Current smoking, % 22.7 33.8 0.301
Hypercholesterolemia, % 4.5 8.4 0.528
Previous cardiovascular disease
Hypertension, % 59.0 55.2 0.731
Diabetes mellitus, % 68.2 27.3 <0.0001
Angina pectoris, % 4.5 11.7 0.313
MI, % 18.2 11.0 0.334
Heart failure, % 9.1 3.9 0.274
Stroke, % 4.5 4.5 0.371
Killip class > | on admission, % 36.4 1.7 0.002
Medication at admission
Inotropics, % 13.6 4.5 0.085
Diuretics, % 50 20.8 0.003
ACEl, % 68.2 60.4 0.483
Beta blockers, % 59.7 59.7 0.643
Creatinine clearance, mL/min* 632 £ 20.2 777 = 27.4 0.017
LVEF, %* 416 £ 142 509 £ 137 0.004
WMSI* 1.75£ 059 149+ 045 0.023
Gensini score* 670 £ 417 38.7 = 329 0.014
NT-proBNP, pg/mL* 6129  +£6522 1342 +1598 <0.0001
CRP, mg/L* 478+  5.64 161+ 3.58 0.007

*. Mean+SD. MACEs: major adverse cardiovascular events, ACS: acute coronary syndrome, STEMI: ST segment eleva-
fion myocardial infarction, NSTEMI: non-ST segment elevation MI, UA: unstable angina, ACEIls: angiotensin converting
enzyme inhibitors, WMSI: wall motion score index, NT-proBNP: N-terminal pro-B-type natriuretic peptide
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Table 3. Characteristics of patients with NT-proBNP levels greater or less than the cut-off value at baseline*

Variable N-BNP <1445 pg/mL N-BNP > 1445 pg/mL o
Age.y' 61  +10 65 +13 0.055
Men, % 70.5 59.4 0.131
STEMI, % 40.2 51.6 0.144
NSTEMI, % 13.4 26.6 0.029
UA, % 46.4 21.9 0.001
Current smoking, % 33.0 31.3 0.808
Hypercholesterolemia, % 8.9 6.3 0.528
Previous cardiovascular disease
Hypertension, % 51.8 62.5 0.169
Diabetes mellitus, % 26.8 42.2 0.036
Angina pectoris, % 11.6 9.4 0.646
MI, % 11.6 12.5 0.860
Heart failure, % 0.9 10.9 0.002
ECG findings
ST-elevation, % 40.2 51.6 0.144
ST-depression, % 4.5 14.1 0.024
Q-wave change, % 9.8 6.3 0.414
Killip class > | on admission, % 5.4 31.3 <0.0001
Medication at admission
Inotropics, % 1.8 12.5 0.003
Diuretics, % 10.7 48.4 <0.0001
ACEIs, % 61.6 60.9 0.930
Beta blockers, % 67.0 45.3 0.005
Creatinine clearance, mL/min ™ 81.7 £23.4 658 £29.9 <0.0001
LVEF, %" 541 120 428 *£14.3 <0.0001
wmsi 1.36+ 0.38 1.80+ 0.48 <0.0001
Gensini score ' 34.1 +309 539 +37.3 <0.0001
Troponin|, x#g/LT 259 +61.0 472 +94.4 0.078
CRP, mg/L" 1.19+ 325 335+ 4.69 0.003

*. as compared with patients with NT-proBNP<1445 pg/mL at baseline. T: Mean®SD.STEMI: ST segment elevation
myocardial infarction, NSTEMI: non-ST segment elevation MI, UA: unstable angina, ACEIls: angiotensin converting
enzyme inhibitors, WMSI: wall motion score index: NT-proBNP: N-terminal pro-B-type natriuretic peptide, ECG: elect-
rocardiogram, LVEF: left ventricular ejection fraction, CRP: C-reactive protein
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Fig. 3. Kaplan-Meier estimate of cardiovascular event-
free survival for patients with acute coronary syndromes
according to cut-off value of NT-proBNP at baseline (p<
0.0001).
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Table 4. Cox regression analysis regarding MACEs following ACS

Univariate analysis

Multivariate analysis

Variable
RR (95% CI) p RR (95% CI) p
Age >65y 1.68 (0.73—3.90) 0.225
Men 0.89 (0.37-2.13) 0.798
Current smoking 0.56 (0.20—1.52) 0.259
Hypercholesterolemia 0.54 (0.73—4.04) 0.551
Hypertension 1.12 (0.48—2.62) 0.792
Diabetes mellitus 4.66 (1.90—11.4) 0.001 4.37 (1.30—14.6) 0.017
Previous myocardial infarction 1.97 (0.66—5.84) 0.224
Previous angina pectoris 0.33 (0.04—2.45) 0.277
Previous heart failure 1.84 (0.43—-7.89) 0.411
Previous stroke 3.02 (0.31-29.3) 0.341
ECG findings
ST-elevation 1.38 (0.60—3.18) 0.455
ST-depression 3.22 (1.19-8.73) 0.022
Q-wave 0.04 (0.00—36.7) 0.362
Killip class >1 on admission 3.42 (1.43-8.15) 0.006
Medication at admission
Inotropics 2.78 (0.82—9.42) 0.100
Diuretics 3.18 (1.38-7.35) 0.007
ACEls 1.30 (0.53—-3.19) 0.568
Beta blockers 0.97 (0.42—2.27) 0.946
Credatinine clearance <70 mL/min 3.64 (1.42-9.32) 0.007
LVEF < 40% 3.89 (1.68—9.09) 0.002
WMSI >2.0 3.19 (1.34-7.63) 0.009
Gensini score >40 2.92 (1.22-6.98) 0.016 3.88 (1.04—14.4) 0.043
Troponin | >1.5 ng/mL 1.66 (0.68—4.08) 0.268
CRP >5mg/L 519 (1.64—16.4) 0.005
NT-proBNP > 1445 pg/mL 7.00 (2.57-19.0) <0.0001 8.01 (1.73-37.1) 0.008

MACEs: major adverse cardiovascular events, ACS: acute coronary syndrome, ECG: electrocardiogram, ACEIs:
angiotensin converting enzyme inhibitors, LVEF: left ventricular ejection fraction, WMSI: wall motion score index, CRP:
C-reacive protein, NT-proBNP: N-terminal pro-B-type natriuretic peptide
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