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Abstract

Cardiac troponin T (cTnT) is a regulatory contractile protein not normaily found in blood.
Its detection in the circulation has been shown to be a sensitive and specific marker for myo-
cardial cell damage. In this study, we used a second-generation enzyme immunoassay for
c¢TnT to determine whether its presence in the serum of patients with unstable angina was a
prognostic indicator. Thirty patients with unstable angina pectoris (UAP) and 30 patients with
Q-wave acute myocardial infarction (AMI) were screened for serum CK-MB activity and ¢TnT
at 6, 12, 24 and 48 hours after the onset of chest pain. All of the mean concentrations of CK-MB
activity determined in UAP patients were less than the upper limit of normal (25 U/L). Meanwhile.
the mean concentration of ¢cTnT at 6, 12, 24 and 48 hours after onset of chest pain were higher
than the cutoff values (0.1 pg/L). We found that one third of UAP patients had serum ¢TnT at
the time of admission more than 0.1 pg/L and that these groups of patients were associated with
a high risk for cardiac events. Our results suggested that patients with elevated serum c¢TnT
could be considered as high-risk patients for developing myocardial infarction. Patients with
normal cTnT levels and a low or intermediate clinical risk could be stabilized and further stratified
noninvasively.
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Management of unstable angina pectoris develop myocardial infarction after a waning of
(UAP) is largely determined by symptoms. Although  symptom which are frequent during the subsequent
some symptomatic patients stabilize, whereas others ~ weeks and months(1-3). Therefore, early risk strati-
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fication might be essential to select the most bene-
ficial and cost effective therapeutic approach for
each individual patient. Cardiac troponin T (cTnT)
is a sensitive marker of minor myocardial necrosis
and measurement of ¢TnT has been show. to be
useful for the objective risk assessment of patients
presenting with unstable angina(4‘6). The purpose
of this study was to determine the serum concentra-
tions of CK-MB activity and cTnT in UAP for the
detection of minor myocardial damage.

MATERIAL AND METHOD

Thirty patients with Q-wave acute myocar-
dial infarction (AMI) who met the criteria of the
WHO and 30 patients who were hospitalized with
Braunwald class IIIB unstable angina were enrolled
in this study(8). Blood samples were obtained at 6,
12, 24 and 48 hours after onset of chest pain. The
specimens were collected in a tube containing no
anticoagulant or preservative. After the samples
were allowed to clot and centrifuged at 3,000 g for
15 min, the resulting serum aliquots were poured
into freezer vials, stored at — 200C until analysis.
Cardiac TnT was measured with the ES-300 system
with Cardiac — T ELISA reagents (Boehringer
Mannheim, Germany). All cTnT assays were carried
out in accordance with the manufacturer instruction,
as described(4.7). Briefly, in this automated assay
c¢TnT in the sample reacts with a reagent containing
a biotin-labeled antibody, which then binds to strep-
tavidin attached to a solid phase. A second anti-
body labeled with peroxidase is then added, which
binds to the immobilized cTnT-containing com-
plexes to yield a biotin antibody-cTnT-labeled anti-

Table 1.
patients. (NS = not significant).
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body complex. After washing, peroxidase substrate
is added and the resulting signal measured. The
assay’s detection limit is quoted as 0.01 pg/L. by
the manufacturer. The cutoff that recommended in
the manufacturer’s package insert is 0.1 pg/L.

Statistical analysis

Continuous variables are presented as
mean + SD. Discrete variables are expressed as fre-
quencies and percentages. The student r-test was
used to analyze the parametric data between AMI
and UAP patients. A significant difference was con-
sidered to exist at the p <0.05 level. A computer
utilizing the StatView IV (Abacus. USA) per-
formed all statistical analysis.

RESULTS

Baseline characteristics for the 30 patients
with Q-wave AMI and 30 patients with UAP are
shown in Table 1. In this table. there are no signifi-
cant differences between demographic data. risk
factors and lipid profiles of Q-wave AMI and UAP
patients except enzyme creatine kinase which
higher in AMI than in UAP patients. Cardiac TnT
and CK-MB activity concentrations at 6. 12, 24 and
48 hours after onset of chest pain are shown in
Table 2. Serum concentration of CK-MB activity in
Q-wave AMI and UAP patients were presented in
Fig. 1. In Q-wave AMI patients, the serum concen-
trations of CK-MB activity increased significantly
over those of UAP patients during development of
myocardial ischemia, peaked at 12-18 hours. While.
in UAP patients the mean concentrations of CK-
MB activity from 6 to 48 hours were below the

Demographic data, clinical characteristics, lipid profiles and creatine kinase enzyme of study

AMI UAP p value
(n =30) (n=30)
Age. y, mean (range) 61 (45-77) 61 (44-88) NS
Male gender, n (%) 16 (53) 15 (50) NS
Smoking, n (%) 17 (57) I1(37) NS
DM, n (%) 13 (43) 16 (53) NS
Hypertension, n (%) 16 (53) 22 (73) NS
Obesity, n (%) 14 (47) 9(30) NS
Cholesterol (mg/dL) 2211 £ 67 2179 +55 NS
Triglycerides (mg/dL) 151.2%75 200.1= 106 NS
HDL-C (mg/dL) 39010 36.1 £ 10 NS
CK (U/L) 9979 = 1046 160.2 + 261 < 0.0001
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Table 2. Serial CK-MB and troponin T levels of UAP and AMI patients within 48 hours after onset of chest
pain.
6 hours 12 hours 24 hours 48 hours
CK-MB,U/L UAP 174+ 8.9 184+17.6 187+15.2 205157
(5-25) AMI 77.6x72.7 121.3£91.7 96.1 £ 66.5 41.7+£26.7
cTnT, pg/L UAP 0516 06+1.8 08x1.9 1.5x24
(<0.1) AMI 28148 7.446.6 8.8+6.6 8.4 +6.2
CK-MB upper limit of normal (25 U/L). Serum concentra-
"MB (uiL) tions of cTnT in Q-wave AMI and UAP patients
were shown in Fig. 2. All of the serum concentra-
150 —|

75

50

25

/N

T
I

12

%"I’

% 7 HOURS
0 6 18 24 30 3% 42 48
Representative patterns of release of CK-
MB activity in patients with UAP (e) and
Q-wave AMI (o).

Fig. 1.

cTnT (ug/L)

8.0 —
85
8.0
7.5
7.0
6.5
6.0
55
5.0
4.5
4.0
s
3.0
25
20
1.5
1.0
0.5

LIt

T~ T HOURS

42 a8

Fig. 2.  Representative patterns of release of tropo-
nin T in patients with UAP (e) and Q-wave

AMI (o).

tions of cTnT in UAP patients from 6 to 48 hours
were above the cutoff value (< 0.1 pg/L). However,
11 out of 30 patients (36.6%) with UAP had an
elevated cTnT level on admission. While, 30 out of
30 patients (100%) with Q-wave AMI had an ele-
vated cTnT level on admission. Seven cardiac
events occurred in 1lpatients with UAP (63.63%)
who had serum ¢TnT concentrations more than 0.1
pg/L but only 3 cardiac events occurred in 19
patients with UAP (15.79%) who had serum ¢TnT
concentrations less than 0.1 pg/LL (Table 3).

DISCUSSION

This study shows that initial cTnT levels
are elevated in approximately one third of patients
with UAP presenting to a hospital emergency
department, and the clinical features of these
patients are similar to those of patients with normal
cTnT levels. A cTnT concentration exceeding 0.1
pg/L at presentation with an acute coronary syn-
drome has been shown to provide more prognostic
information than CK-MB activity concentration or
ECG(®). Our findings are consistent with many
studies that show a patient with increased ¢TnT
concentration is at increased risk for adverse car-
diac events(9-11,16,17). Hamm et al and Wu et al
reported elevated cTnT levels in 33 of 109 patients
(30%) and 27 of 131 patients (21%) with UAP res-
pectively(2,12), In the present study, cTnT was
more sensitive than CK-MB activity in the detec-
tion of minor myocardial cell injury in UAP
patients. In UAP, reversible as well as irreversible
cell injury may occur. Troponin T is found in car-
diac myocytes in both a small free cytosolic pool
and a larger structurally bound fraction. A loss of
cell membrane integrity during severe ischemia
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Table 3.
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The number of cardiac events in UAP patients with serum ¢TnT > 0.1 pug/L compared with UAP

patients who had serum levels of ¢cTnT <0.1 pg/L.

cTnT < 0.1 pg/L
(n=19)

cTnT> 0.1 pg/L
(n=11)

OR (95%CI) p value

Cardiac events 3/19 (15.8%)

7/11 (63.6%)

9.33(1.64-53.21) 0.0146

cTnT = cardiac troponin T, OR = odd ratio, CI = confidence interval

results in only transient leakage from the cytosolic
pool. The presence of circulating cardiac proteins
in UAP patients may be explained by the intermit-
tent critical reduction of flow as a result of intraco-
ronary thrombus formation.

Risk stratification has been attempted
using CK-MB activity concentrations, but the
results are conflicting(13-15), Our result also con-
firms that CK-MB activity is not as sensitive at
detecting minor myocardial injury as are some other
investigators. Why are elevated cTnT levels such a
strong predictor of a poor short-term outcome in UAP
patients? The answer is, among the small subset of
UAP patients who die, platelet microemboli have
been described in the myocardium distal to the cul-

prit lesion(13). This phenomenon likely accounts
for ¢TnT release, and may indicate that a lesion is
particularly fragile or active, with a propensity to
worsen. In conclusion c¢TnT determination is an
inexpensive and widely applicable method for
early risk assessment in UAP patients and appears to
be superior to CK-MB activity determination. The
maximal ¢TnT value obtained during the first 24
hours provides independent and important prog-
nostic information in UAP patients. The present
results suggested that measurement of cTnT in serum
allow a useful prediction of risk in UAP patients.
Measurement of ¢TnT soon after admission to the
hospital may therefore help to guide decisions about
the management of UAP patients.

(Received for publication on September 22, 2000)
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