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ABSTRACT

Background and Objectives : Although cardiac troponin I is widely used as a marker for myocardial infarction
(MI), minor elevations of cardiac troponin I are also observed in other clinical situations. The prognostic factors
for patients with these clinical features are not well established. The aim of this study was to discover the predictors
of mortality for the patients who had minor troponin elevations without acute MI. Subjects and Methods : We
enrolled consecutive 154 patients from the emergency department or inpatient units who had a peak troponin I
level greater than the lower limit of detectability (0.04 ng/mL), and the level was also less than the suggestive value
of MI (0.6 ng/mL). They were with chest pain or nonspecific symptoms of circulatory abnormality, but they lacked
the traditional features of acute MI. The endpoint was defined as death from all causes. The Cox proportional
hazard model was used to test the relationship between the clinical and biochemical variables and the outcomes.
Results : During the follow-up period of 7.9+ 7.3 months, mortality occurred in 15 patients. Age, the creatine
kinase myocardial isoform (CK-MB) level and the C-reactive protein (CRP) level as continuous variables had
significant correlations with the occurrence of death. After adjusting for any possible confounders in the multivariate
model, these variables remained as independent predictors of mortality: age (HR 1.07, CI 1.02-1.14, p=0.012),
CK-MB level (HR 1.61, CI 1.16-2.24, p=0.005), and CRP level (HR 1.01, CI 1.00-1.01, p=0.025). Conclusion :
Integration of the CK-MB and CRP levels, as well as age, can be used for risk-stratification in the patients showing
minor troponin I elevation for reasons other than acute MI. (Korean Circulation J 2006;36:60—65)
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Table 1. Baseline characteristics of the patients

Hol7} gleiet.

Total Survivors sulj\:;\rflc_)rs
(=159 (=139 “TOE P
Age (yrs) 61t 16 59+ 16 72+13  0.004
Men 69 (45) 62 (45) 747 087
Medical history
Hypertension 80 (52) 72 (52) 8(53) 0.89
Diabetes mellitus 45 (29) 41 (29) 427 0.96
Smoking 45 (29) 38 (27) 7 (47) 0.16
Dyslipidemia 8(5) 6(4) 2(13)  0.09
C(’;."“ar" WEY3503) 3324 2(13) 043
isease
Renal failure 28 (18) 24 (17) 427 040
Ischemic ECG 31200 25(18) 640 0.9
changes
LV ejection fraction 54+ 16 55+16 53+15 0.85
(%)
Biomarkers
Troponin | 015%0.13 0.14=0.13 0.20%0.16 0.1
(ng/mL)
CK-MB (ng/mL) 1.7£1.9 1.6E1.7 3.0E2.4 0.004
CRP (mg/L) 46175 41+171 101105 0.02
BNP (p/ml) 59141093 580+ 1143 598+620 0.96
Medications
ACE inhibitors 65 (42) 59 (42) 5(33) 0.71
Aspirin 75 (49) 70 (50) 5(33) 0.37
/3 -blockers 56 (36) 53 (38) 3(20) 0.19
Statins 28 (18) 25 (18) 3(20) 0.89

Data are listed as the numbers (percentage of group), means (SD,
Dyslipidemia: LDL-cholesterol =160 mg/dL, renal failure: s-crea-
tinine > 1.5 mg/dL. LV: left ventricle, CK-MB: creatine kinase myo-
cardial isoform, CRP: C-reactive protein, BNP: brain natriuretic
peptide, ACE: angiotensin converting enzyme
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Table 2. Presentation diagnoses according to patients’ survival, CK-MB levels and CRP levels

Survivors  Non-survivors CK-MB<3.5 CK-MB>3.5 CRP=<3 (mg/L) CRP>3 (mg/L)

(n=139) (n=15) (ng/mL) (n=133) (ng/mL) (n=21) (n=417) (n=107)
i e 5066203 46 059 629) 204 3200
Unstable angina 25 (18) 1(7) 22 (17) 4 (19) 13 (28) 13 (12)
Congestive heart failure 17 (12) 2 (13) 17 (13) 2 (10) 6 (13) 13 (12)
Infection without sepsis 12(9) 1(7) 13 (10) 0(0) 0(0) 13 (12)*
Altered mental state 6(4) 4 Q27)* 8( 6) 2 (10) 3(6) (7
Right heart failure 6(4) 3 (20)* 5(4) 4 (19)* 1(2) (7
Stroke 5(4) 0(0 5(4) 0(0 1(2) 4( 4
Gastrointestinal bleeding 4( 3) 0(0 4(3) 0(0 0(0) 4( 4
Perioperative state 3(2) 1(7 3(2) 1(5) 0(0 4(4)
Drug intoxication 4(3) 0(0) 3(2) 1(5) 1(2) 3(3)
End-stage renal disease 3(2) 0(0) 2(2) 1(5) 0(0 3(3)
Sepsis 1(1 1C7 2(2) 0(0) 0(0) 2(2)
Chest contusion 2(1) 0(0) 2(2) 0(0) 2(4) 0(0)
Liver cirrhosis 11 0(0) 11 0(0 0(0 1(1D)

Data are listed as the numbers (percentage of group). *: p<0.05. CK-MB: creatine kinase myocardial isoform, CRP: C-reactive protein



Table 3. Variables as predictors of death in Cox regression analyses
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Univariate analyses

Multivariate analyses

B SE Hazard ratio (CI) P B SE Hazard ratio (CI) P
Age 0.06 0.02 1.06 (1.02-1.11) 0.007 0.07 0.03 1.07 (1.02-1.14) 0.012
Sex 0.03 0.52 1.03 (0.37-2.84) 0.96 - - - NS
Hypertension -0.28 0.54 0.76 (0.26-2.18) 0.61 - - - NS
Diabetes mellitus -0.22 0.59 0.81 (0.25-2.58) 0.72 - - - NS
Smoking 0.78 0.56 2.17 (0.73-6.46) 0.16 - - - NS
Dyslipidemia 1.23 0.78 3.41 (0.74-15.72) 0.12 - - - NS
Coronary artery disease -0.83 0.77 0.44 (0.10-1.97) 0.28 - - - NS
Congestive heart failure -0.10 0.58 0.90 (0.29-2.82) 0.86 - - - NS
Renal failure 0.33 0.60 1.38 (0.43-4.45) 0.59 - - - NS
Ischemic ECG changes 1.06 0.74 2.89 (0.68-12.29) 0.15 - - - NS
Troponin I (zg/L) 1.90 1.57 6.67 (0.31-145.62) 0.23 - - - NS
CK-MB (ng/mL) 0.27 0.10 1.31 (1.08-1.58) 0.007 0.48 0.17 1.61 (1.16-2.24) 0.005
CRP (mg/L) 0.01 0.00 1.01 (1.00-1.01) 0.032 0.01 0.00 1.01 (1.00-1.01) 0.025

CK-MB: creatine kinase myocardial isoform, CRP: C-reactive protein, ECG: electrocardiogram

(A 9= 1.01, 95% 3] 4% 1.00-1.01, p=0.025)
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