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Abstract

Introduction: To study the effects of baseline cardiac tro-
ponin | and C - reactive protein levels in patients admitted
with STEMI on outcomes of intravenous thrombolysis and
primary PCI

Methods: Prospective observational study with 102 con-
secutive patients admitted with ST segment elevation myo-
cardial infarction who received either intravenous throm-
bolysis or who underwent primary PCI. Plasma levels of CRP
and cardiac troponin | was done in all patients at admission.
The main outcome measures were ST-segment resolution
90 mints after thrombolysis initiation or following primary
coronary angioplasty and 30-day cardiac mortality.

Results: Patients in the top tertiles of CRP and cTnl had a
significantly lower incidence of complete ST-segment reso-
lution compared to the lowest tertiles (third versus first i.e.
9.1% vs. 79.4% p<0.001) (cTnl third vs. first 11.8%) vs. 58.8%
p<0.001), lower Thrombolysis in Myocardial Infarction
(TIMI)3 flow in the infarct related artery (CRP tertiles : Third
vs. first p <0.001) (cTnl tertiles : Third vs. first p=0.003), more
compromised LV function and more incidence of multivessel
CAD ( cTnl tertiles third vs. first p 0.02). There were more
deaths in the highest tertiles of CRP and cTnl) (4 vs. 2 in 3™
vs. 1st tertile of CRP and 5 vs. 1in 3™ vs. 1% tertile of cTnl).

Conclusions: High levels of circulating CRP and cTnl at ad-
mission were associated with increased risk of intravenous
thrombolysis and primary coronary angioplasty failures with
increased 30-day cardiac mortality.
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Introduction

Rapid and adequate reperfusion of jeopardized myocar-
dium constitutes the only effective treatment in patients with
ST-Segment Elevation Myocardial Infarction (STEMI) [1-3]. Ear-
ly recanalization of the infarction-related artery results in the
preservation of left ventricular systolic performance and sub-
sequently in more favourable short- and long-term prognosis.
Although primary percutaneous coronary angioplasty repre-
sents the preferable reperfusion strategy in patients with ST-
Segment Elevation Myocardial Infarction (STEMI), intravenous
thrombolysis remains the more frequently used therapy in this
setting [4-6]. Although the benefits of intravenous thrombolysis
are unequivocal, reperfusion fails in a significant proportion of
patients, portending an adverse short and long-term prognosis

[1].

The need to identify the predictors of failed thrombolysis
is essential in clinical practice but is challenging. Besides well-
established adverse effects of pre-hospital delay [6], several
clinical, biochemical markers, and angiographic characteristics
of lesions have been related to intravenous thrombolysis failure
and prognosis [7-10].

The increasing role of inflammation has been brought into
focus in the pathogenesis of atherosclerosis [11]. The focus is
on identification of inflammatory markers, which could be eas-
ily detected and could contribute to the risk stratification in
patients with coronary artery disease. C - reactive protein is a
sensitive and nonspecific cytokine dependent marker of inflam-
mation that has been implicated in adverse outcomes and in
increased ischemic events in the first year after a myocardial
infarction [12]. Elevated levels of CRP at admission have been
implicated in poor response to thrombolysis and with worse
short and long-term prognosis in patients with ST elevation
myocardial infarction [12-14]. Elevated cardiac troponin | and
troponin T at admission have been also found to be predictors
of failed thrombolysis and increased 30 day cardiac mortality
after a myocardial infarction [9,14].

Elevated cTnl levels on admission have been found to be as-
sociated with adverse outcomes of primary angioplasty in acute
myocardial infarction [15].

The aim of the present study was to prospectively investigate
the possible effects of elevated levels of both cTnl and CRP in
an Indian cohort presenting with acute ST elevation myocardial
infarction.

Methods

102 consecutive patients with STEMI who were admitted to
St Johns Medical College and Hospital Bangalore were included
in the study. The inclusion criteria were (1) continuous angina
chest pain of 230 minutes duration present on admission, which
was refractory to nitrates, (2) ST-segment elevation 22 mm in
22 contiguous precordial leads, or 1 mm in 22 contiguous limb
leads, and (3) no contraindications to intravenous thrombolysis
if considered for thrombolysis. Exclusion criteria were (1) left
bundle branch block (2) active infection or chronic inflamma-
tory disease, (3) significant prior hepatic or renal dysfunction,
(4) malignancy, (5) history of coronary bypass grafting surgery,
or (6) Myocardial infarction or percutaneous coronary interven-
tion in the last 6 months.

Analysis of study biomarkers

On patient admission, venous blood samples were obtained

before the intravenous administration of drugs. The samples
were analysed at NABL (National Accreditation Board for Labo-
ratories) accredited laboratory of St John’s Medical College and
Hospital. Plasma samples were analysed within one hour of
sample collection. The analysis of plasma CRP was performed
by use of Particle Enhanced Turbido Immunometric Assay (PE-
TIA) (Siemens diagnostics Ltd) covering a range from 0.01 to 60
mg/dL. For values below the limit of detection, the lower limit
value was used for statistical analysis. Cardiac specific troponin
was analysed using Chemi Luminesence Immuno Assay (CLIA)
(Beckman Coulter)

The higher normal limit of CRP for healthy non-pregnant
adults was 0.33mg/dL.

The higher normal limit of cTnl for healthy adults was 0.04
ng/ml.

Treatment

The thrombolytic agent used was either streptokinase or fi-
brin specific agent Tenecteplase (TNK). Patients who consented
to PCl or had contraindications to thrombolysis were taken up
for primary PCl with DES implantation. Chewable aspirin was
given in a dose of 325 mg on admission and 150 mg daily was
continued indefinitely. Clopidogrel loading dose of 300 mg was
given at admission to all patients and they were continued on
75 mg per day for 1 year. Patients who underwent Primary PCI
received 75 mg bd for 1 week and then 75 mg od. Heparin was
given in a bolus dosage of 4000 units IV on admission, followed
by enoxaparin subcutaneously according to body weight 12 h
for a minimum of 5 days.

Complete ST-segment resolution and electrocardiographic
analysis

Complete ST-segment resolution was defined as a 270% re-
duction of the sum of ST-segment elevation [15] between the
electrocardiogram on admission in the coronary care unit and
the electrocardiogram 90 mints after thrombolysis initiation or
post PCl as predefined by means of the protocol. All electrocar-
diograms were analyzed as pairs by 2 experienced cardiologists
who were blinded to the patient data. The sum of ST-segment
elevation was measured 20 ms after the end of the QRS com-
plex in leads I, aVL, and V, to V, for anterior, and leads I, IlI,
aVF, and V,, V, for non-anterior MI [12]. For patients undergoing
primary PCl electrocardiogram was taken post angioplasty on
shifting to the CCU.

Cardiac Catheterization, TIMI Flow and LVEF

Cardiac catheterizations were performed in patients who
gave consent for the same via the femoral or radial approach
as per patient preference. In patients, undergoing Primary PCI
catheterization was performed on admission. Flow in the cul-
prit arteries was graded according to the TIMI criteria [16]. TIMI
flow was estimated by 2 experienced and independent angiog-
raphers who were blinded to the study. LVEF values were cal-
culated by the 2 observers on echocardiography on day 3 using
Simpsons method [17].

Clinical follow-up

In-hospital and post discharge follow-up data were pro-
spectively collected on predesigned case report forms. Before
discharge, all patients were advised about smoking cessation,
body weight reduction, regular exercise, and lipid monitoring.
After discharge, patients were followed-up at 30 days on an out-
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patient basis or by means of telephone interview. Cardiac death
was the pre-specified primary end point. Cardiac death was
considered to be any incidence of sudden unexplained death,
death caused by fatal MI, and death after re-hospitalization
because of heart failure or possible acute myocardial ischemia
[18].

Statistical analysis

Descriptive statistics were expressed as the mean + SD for
normally distributed variables and as the median with 25" and
75™ percentiles for non-normally distributed variables. Com-
parisons of ST response among CRP and cTnl tertiles were made
using Analysis of Variance (ANOVA) or the Kruskal-Wallis test,
as appropriate. The Bonferroni in ANOVA or Mann-Whitney U
test was used, as appropriate, for pair wise comparisons of con-
tinuous variables between tertiles. Associations between 2 cat-
egorical variables were tested by means of the 2 or Fisher exact
tests, as appropriate. Nonparametric Spearman’s rank correla-
tion was used for correlations between non-normally distrib-
uted variables. ANCOVA was used to compare the ST response
between the CRP and cTnl tertiles adjusting for the window pe-
riod as the window period was a significant confounder. P value
< 5% was considered as significant. SPSS (version 18) was used
for all statistical analysis.

Results

Two hundred patients with STEMI were screened out of
which 102 were recruited for the study. Patients were exclud-
ed due to late presentation beyond 12 hours without ongoing
ischemia, contraindications to thrombolysis, lack of consent for
Primary PCI, LBBB on ECG, chronic inflammatory conditions like
rheumatoid arthritis, cancer, recent PCl in last 6 months, chron-
ic kidney or liver disease.

Table 1: Comparison of Baseline Data among Tertiles of CRP.

Baseline characteristics

The mean age of the study population was 54.34 + 13.5 years
(range 22-87 years). There were 85 men (83.3%) and 17 women
(16.7%). Mean CRP values at admission 0.87+1.73 mg/dl. Most
values were <3 as patients with chronic inflammatory states
were excluded. However, one patient had an extreme value of
12.8 which was excluded in analysis where mean was required.
Mean cardiac troponin | values on admission were 1.43 + 3.49
ng/ml (range 0.01- 19.0)

The mean interval between the times of onset of pain to hos-
pital presentation was 4.2 + 3.19 h. (Range 20 mints -16 h).

The median door to needle time was 30 mints. The mean
door to balloon time for Primary Angioplasty was 80 mints.
There was no statistically significant difference between these
times in various tertiles of CRP and cTnl

Prior history of hypertension was present in 47.05% of pa-
tients and a history of diabetes mellitus was present in 38.23%
of patients.

50 patients i.e. 49% of the study population sustained an an-
terior wall STEMI. 12 patients i.e. 11.8% had suffered a previous
myocardial infarction but none had undergone prior CABG or
PCI. Prior stable angina was present in 10 (9.8%) of patients.
There was no significant difference in the baseline characteris-
tics in the CRP and TROP | tertiles except for the window period,
which showed a statistically significant, difference (Table 1 and
2). The higher tertiles of trop | and CRP had a longer time delay
prior to hospital presentation. This difference was accounted
for in the final analysis. The mean total WBC count was 11,611
+ 3,974. There was no statistically significant difference in the
total WBC count between various tertiles.

Variables CRP Tert 1 CRP Tert 2 CRP Tert 3 P Value

CRP (tertiles)mg/dI 0-0.05 (N=34) 0.0501-0.58 (N=34) >0.58 (N=33) -
AGE (yrs) 58.4+14.4 51+114 52.8+13.6 0.06
MALE’s n (%) 30(88.2) 27 (79.4) 27 (81.8) 0.6
BMI kg/m? 25.6+4.18 26.5%3.35 27.13+4.14 0.29
DM n (%) 13 (38.2) 11 (32.4) 15 (45.5) 0.54
HT n (%) 17 (50) 14 (41.2) 16 (48.5) 0.73
SMOKING n (%) 13 (38.2) 20 (58.8) 12 (36.4) 0.12
OLD Ml n (%) 4(11.8) 4(11.8) 4(12.1) 0.999
DLP 31(91.2) 29 (85.3) 25 (75.8) 0.21
F/H/ CAD 5(14.7) 4(11.8) 4(12.1) 0.92
ANT WALL MI n (%) 16 (32.7) 18 (36.7) 15 (30.6) 0.81
WP 3.62+3.44 3.82+2.49 5.47+3.6 0.043
D-N time mins mean+SD 27.8+16.9 32.6+11.6 32.7+11.2 0.32
D-B time mins meanSD 76.25+30.28 82.50+37.7 83.3+12.1 0.45
KILLIPS CLASS 2-4 n (%) 15 (44.1) 17 (50) 17 (48.4) 0.12
CARDIOGENIC SHOCK n (%) 6(17.6) 4(12.1) 7(21.2) 0.61

n: No of Patient; (%): Percentage of Patients; Values are given as MEAN%SD; BMI: Body Mass Index; MI: Myocar-
dial Infarction; F/H/CAD: Family History of Coronary Artery Disease; WP: Window Period.
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Table 2: Comparison of Baseline Data among Tertiles of Troponin I.

TROPI Tert 1 TROP | Tert 2 TROP | Tert 3 P Value
Variables

TROP | (tertiles)ng/ml 0-0.04 (N=34) | 0.0401-0.45 (N=34) >0.45 (N=34) -
AGE(yrs) 55.29+14.0 55.32+14.9 52.41+11.8 0.6
MALES n (%) 29 (85.3) 30(88.2) 26 (76.5) 0.39
BMI kg/m? 246+3.8 27.68 £3.7 26.8+3.6 0.003
DM n (%) 11 (32.4) 14 (41.2) 12 (35.39) 0.68
HT n (%) 15 (44.1) 16 (47.1) 17 (50.0) 0.89
SMOKING n (%) 19 (55.9) 14 41.2) 12 (35.39) 0.21
OLD MI n (%) 3(8.8) 6(17.6) 3(8.8) 0.42
DLP 31(91.2) 27 (79.4) 27 (79.4) 0.32
F/H/ CAD 6(17.6) 4(11.8) 3(8.8) 0.53
ANT WALL Ml n (%) 15 (30) 17 (34) 18 (36) 0.76
D-N time mins mean=SD 30.1+1.2 38.1+18.2 30.6£9.6 0.28
D-B time mins mean+SD 75+29.7 83+7 75.5+27 0.85
WP 2.27+1.24 4.42+3.5 6.3+3.2 <0.01
KILLIPS CLASS 2-4 n (%) 13 (38.2) 16 (47) 20 (58.8) 0.38
CARDIOGENIC SHOCK n (%) 4(11.8) 7(21.2) 6(17.6) 0.57

n: No of Patient; (%): Percentage of Patients; Values are given as MEAN%SD; BMI: Body Mass Index; Ml:
Myocardial Infarction; F/H/CAD: Family History of Coronary Artery Disease; WP: Window Period.

Complete ST Segment Resolution in CRP and Trop | Tertiles  of CRP and cardiac troponin | were associated with the non-
invasive indices of myocardial reperfusion by means of univari-
ate analysis (Table 3 and 4). In particular, there was a significant
gradual decrease in the chance of complete ST-segment resolu-
tion with an increase in tertiles of both CRP AND cTnl.

62 patients (60.78%) had successful thrombolysis defined as
>50% ST segment resolution at 90 minutes. Complete ST seg-
ment resolution was seen in 35 (34.31%) of patients. Tertiles

Table 3: Comparison of Invasive and Noninvasive Indices of Reperfusion in the CRP Tertiles.

VARIABLES CRP Tert 1 CRP Tert 2 CRP Tert 3 P Value
CRP (tertiles)mg/dI 0-0.05 (N=34) 0.0501-0.58 (N=34) >0.58 (N=33) -
Y ST1-elevation in mm 18.7 £20.5 (13) 12.42 +10.07 (10) 12.42 +£10.1 (13.68) 0.10
Y sT2-elevation in mm 3.91+5.57 (2.25) 5.04 +3.65 (4.25) 9.57 +6.04 (8.0) <0.001
Patients with >70 % ST resolution n (%) 27 (79.4) 5(14.7) 3(9.1) <0.001a, 0.48b, <0.001c
Patients with 30-69%% ST resolution n (%) 7 (20.6) 27 (79.4) 15 (45.5) -
Patients with <30% ST resolution n (%) 0(0) 2 (5.9) 15 (45.5) -
LVEF 47.7 £10.2 48.2+8.4 46.9 £9.6 0.79
NONINVASIVE
DAYS TO CAG 2.04+0.9 2.70+1.7 3.1+56 0.55
TIMI 3 FLOW n (%) 19 (51.4) 11(29.7) 7(18.9) <0.01
Multivessel CAD 16 (38%) 12 (28.6%) 14 (33.3%) 0.07

a: p Value for Comparison Between 1% and 3™ Tertile; b: p Value for Comparison Between 2™ and 3" Tertile; c: p Value for Com-
parison Between 1% and 2™ Tertile.

Table 4: Comparisons of Invasive and Noninvasive Indices of Reperfusion in the Trop | Tertiles.

Variables TROP | Tertl TROP | Tert 2 TROP | Tert3 P Value
TROP | (tertiles)ng/ml 0-0.04 (N=34) 0.0401-0.45 (N=34) >0.45 (N=34) -
5 ST1-elevation in mm mean + SD (median) 14.91+11.3(11.0) | 16.05+11.41(13.5) 17.33+21.5(12) 0.44
> sT2-elevation in mm 3.65 £ 3.69 (2.5) 6.23 £ 5.28 (4.0) 8.93+6.8(7.0) <0.001
Patients with >70 % ST resolution n (%) 20 (58.8) 11 (32.4) 4(11.8) <0.001a, 0.95b, 0.02c
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Patients with 30-69%% ST resolution n (%) 12 (35.3) 19 (55.9) 18 (52.9)

Patients with <30% ST resolution n (%) 2(5.9) 4(11.8) 12 (35.3)

LVEF 51.1+8.7 46.0+ 8.6 457 +10.1 0.03
INVASIVE

DAYS TO CAG 2.65+1.69 295+5.19 2.17+1.13 0.76
TIMI 3 FLOW n (%) 19 (51.54) 14 (37.8) 4(10.8) 0.003
Multivessel CAD 14 (33.3) 18 (42.9) 10 (23.8) 0.02

a: p Value for Comparison Between 1% and 3™ Tertile; b: p Value for Comparison Between 2" and 3™ Tertile; c: p Value for Com-

parison Between 1% and 2™ Tertile.

27 out of the 34 patients(79.4%) in the lowest tertile of CRP
had >70% resolution of the ST segment compared to 3 (9.1%)
patients in the highest tertile. 20 out of the 34 patients (58.8%)
in the lowest tertile of cTnl had >70% resolution of the ST seg-
ment compared to 4 patients (11.8%) patients in the highest
tertile The p value was especially statistically significant be-
tween tertiles 3 and 1 (<0.001) of both CRP and cTnl, and this
remained statistically significant even in the multivariate ancova
analysis after adjusting for the window period (Table 5 and 6).

Table 5: Adjustment for Window Period.

The statically significant difference was irrespective of
whether the patients had undergone thrombolysis with fibrin
specific agent, streptokinase or primary angioplasty.

The Left Ventricular Ejection Fraction was higher in patients
in the first tertile of CRP 47.7 £ 10.2% versus lower tertile 46.9
+9.6% (p value 0.79). Between the cTnl tertiles, there was sig-
nificantly higher LVEF in the lowest tertiles 51.1 + 8.7 % in first
tertile versus 45.7 + 10.1% (p value 0.03) (Table 7).

Variables CRP Tert 1 CRP Tert 2 CRP Tert 3 P Value
CRP (tertiles) 0-0.05 (N=34) 0.0501-0.58 (N=34) >0.58 (N=33) -
ST SEGMENT RESOLUTION % (MEAN + SD) 78.19 £ 14.77A 58.39 + 18.35B 36.06 £ 21.45 <0.001
Variables TROP Tert 1 TROP Tert 2 TROP Tert 3 P Value
TROP | (tertiles) 0-0.04 (N=34) 0.0401-0.45 (N=34) >0.45 (N=34) -
MEAN ST SEGMENT RESOLUTION % 72.69 + 23.88A 59.62 +20.37B 39.57 £ 20.58 <0.001
A: Ancova Analysis done for Adjustment for Window Period with p<0.001 between Tertile 1 and 2.
B: Ancova Analysis done for Adjustment for Window Period with p<0.001 between Tertile 2and 3.
Table 6: 30 Day Mortality in the CRP Tertiles.
Variables CRP Tert 1 CRP Tert 2 CRP Tert 3 P Value
CRP (tertiles) 0-0.05 (N=34) 0.0501-0.58 (N=34) >0.58 (N=33) -
30 DAY MORTALITY 2 (25%) 2 (25%) 4 (50%) NS
Table 7: 30 Day Mortality in the Trop | Tertiles.
Variables TROP Tert 1 TROP Tert 2 TROP Tert 3 P Value
TROP | (tertiles) 0-0.04 (N=34)  0.0401-0.45 (N=34) >0.45 (N=34) -
30 DAY MORTALITY 1(12.5%) 2 (25%) 5 (62.5%) NS

Invasive Data and Tertiles of Trop | and CRP

Coronary angiography was done in 65 patients. Of these 18
were patients who underwent primary angioplasty. There was
no significant difference in the time to CAG in any of the tertiles
(median 2.5 days). Of the 65 patients, 37 patients had TIMI 3
flow on CAG post thrombolysis or post angioplasty.

19 (51.4%) of patients with TIMI 3 flow were in the lowest
tertile of CRP compared to only 7 (18.9%) in the highest tertile
(p value- 0.006).

In the Trop | tertiles 19(51.4%) of patients with TIMI 3 flow
were in the lowest tertile while only 4(10.8%) were in the high-
est tertile (p value- 0.003)

Mutivessel CAD was also seen in higher frequency in the
higher tertiles of CRP and Trop I. However, the p value was sta-
tistically significant only between the highest and lowest cTnl
tertiles.

In-hospital complications and 30-day cardiac mortality

4 patients expired prior to discharge and a total of 8 patients
died within 30 days. The 30-day cardiac mortality was 7.84%.
No mortality was seen among the patients who underwent pri-
mary angioplasty. 50% of these deaths were seen in the highest
tertile of CRP. Among the Trop | tertiles 65% of deaths occurred
in the highest tertile. However, as the mortality rate was low no
statistically significant difference could be arrived at.
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CCF was seen in a higher proportion of patients in the 3™
tertile of CRP compared to the first tertile 17 patients (37.8%)
versus 12 patients (26.7%) p value 0.3. A similar trend was
seen among patients in the higher 20 (43.5%) versus lowest 12
(26.1%) of patients p value 0.12

Cardiogenic shock also occurred in a higher proportion of
patients in the highest tertiles of Trop | and CRP however the
difference was not statistically significant (Table 8 and 9). The
incidence of cardiac arrhythmias was however not significantly
differently different between the 3 groups.

Table 8: Comparison Of In Hospital Complications in the CRP Tertiles.

Variables CRP Tert 1 CRP Tert 2 CRP Tert 3 P Value
CRP (tertiles) 0-0.05 (N=34) | 0.0501-0.58 (N=34) >0.58 (N=33) -
CCF 12 (26.7%) 16 (35.60%) 17 (37.8%) 0.3
CARDIOGENIC SHOCK 6 (35.3%) 4 (23.5%) 7 (41.2%) 0.61
ARRYTHMIAS 10 (31.3%) 10 (31.3%) 12 (37.5%) 0.72
Table 9: Comparison Of In hospital Complications in the Trop | Tertiles.
Variables TROP Tert 1 TROP Tert 2 TROP Tert 3 P Value
TROP | (tertiles) 0-0.04 (N=34) 0.0401-0.45 (N=34) >0.45 (N=34) -
CCF 12 (26.1%) 14 (30.4%) 20 (43.5%) 0.12
CARDIOGENIC SHOCK 4(23.5%) 7 (41.2%) 6 (35.3%) 0.57
ARRYTHMIAS 13 (40.6%) 12 (41.2%) 6 (35.3%) 0.57

Discussion

The primary finding of this study is that elevated plasma CRP
and cardiac troponin | levels on hospital admission in patients
with STEMI are strongly associated with thrombolysis failure.
This relationship remains significant even after adjustment for
the window period. There is also an increase in the incidence of
adverse cardiac events and 30-day hospital mortality although
the numbers were not large enough to reach statistical signifi-
cance.

Many prospective studies have been conducted to evalu-
ate the role of CRP in the prognosis of patients with stable or
unstable coronary syndromes [10,12,18,19]. There is however,
paucity of data about a possible association of plasma CRP lev-
els on admission with response to thrombolysis.

Tanasijevic et al [7] and Stewart et al [8] have shown that
an elevated cTn (I or T) circulating level on presentation was in-
versely related rate of TIMI (Thrombolysis in Myocardial Infarc-
tion) 3 flow in coronary angiography at 60 and 90 mints, respec-
tively. Stubbs et al [9] have shown that an elevated circulating
level of cTnT on presentation was a negative predictor of the
presence of the noninvasive signs of reperfusion. Alban Dibra et
al [20]. Found that CRP levels on admission may predict the effi-
cacy of reperfusion in patients with AMI and that the predictive
ability is dependent on the form of reperfusion therapy.

Zairis et al [13] found that plasma levels of CRP on admission
might be a predictor of reperfusion failure and of worse short
and long-term prognosis in patients with ST elevation myocar-
dial infarction.

Sg Foussas et al [14] found that high circulating levels of
both cardiac troponin | and hs-CRP are related with an inde-
pendent increased risk of intravenous thrombolysis failure and
increased 30-day cardiac death in patients who receive intrave-
nous thrombolysis in the first 6 hours of STEMI. This study was
done in Greece. However, no such study has been done in the
Indian population.

The possible relationship of plasma CRP levels with short-
and long-term prognosis in patients with acute Ml has been
investigated and a positive association has been reported in all
the studies.

Gheno et al [19], who studied 205 consecutive elderly wom-
en without thrombolysis, have reported that a high plasma CRP
on admission was independently and positively related to in
hospital mortality Tomoda et al [21] have found that elevated
CRP levels in the first 6 hours of acute MI were positively associ-
ated with more in hospital adverse outcome, including cardiac
death after primary percutaneous coronary intervention.

Pietila et al [22] have demonstrated a gradual inverse rela-
tionship between peak plasma levels of CRP, estimated during
the first days of STEMI, and the 24-month survival probability. In
Pietila's study, CRP measurements were made late in the course
of MI, and subsequently, CRP values were significantly influ-
enced by the extent of intercurrent myocardial necrosis.

In this study blood, sampling was done on admission and
hence were not significantly different in the anterior and non-
anterior wall Ml groups, however a longer prehospital delay
was significantly associated with higher CRP and cTnl levels at
admission. However, in spite of adjusting for this error CRP and
cTnl levels significantly predicted poor outcomes of thromboly-
sis.

Although the exact pathophysiological mechanisms for the
present results are not completely known, it has been specu-
lated that elevated circulating levels of cTnl or CRP may reflect
the presence of an infarct related thrombus more resistant to
either fibrinolytic or primary coronary angioplasty [23,24].

Elevated cTnl on admission appears to be an independent
marker of an early and extensive myocardial damage, which
in turn is associated with an increased risk of primary angio-
plasty failure and a more complicated clinical course [24]. This
more resistant thrombus and greater microvascular damage
[7,8,9,14] as observed in the present study may account for the
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failure of intravenous thrombolysis or primary angioplasty and
increased in hospital complications and 30 day mortality.

Clinical implications

Our results have demonstrated that a high CRP and cTnl
value before the start of intravenous thrombolysis is strongly
associated with reperfusion failure, as measured by means of
ST-segment resolution, TIMI 3 flow, or LVEF and short term car-
diac mortality. The additional information derived from com-
bined cTnl and CRP measurements was independent of the
other studied clinical variables, with possible influence in risk
stratification and treatment of patients with STEMI. Patients
with elevated CRP and cTnl levels on admission may need spe-
cial attention for the identification of thrombolysis failure and
possibly the appropriate adjustment of treatment.

Limitations of the study

Although the study was designed to study possible associa-
tion of CRP and cTnl there was no random allocation of several
therapies like thrombolytic or PCI. The more sensitive hs-CRP
was not used in the study due to cost considerations and tech-
nical difficulties. The study patients had not undergone cath-
eterization immediately after the administration of intravenous
thrombolysis. Therefore, the estimated TIMI grades do not
represent the flow in the infarction-related artery early after
thrombolysis administration. However, complete ST-segment
resolution is a reliable predictor of myocardial reperfusion and
is well related to TIMI 3 flow in the infarction-related artery af-
ter thrombolysis [25,26].

Permanent ST-segment elevation and impaired TIMI flow
in the infarction-related artery may accompany previous MI.
Therefore, our results might have been influenced by the inclu-
sion of such patients. However, no significant differences were
observed for the prevalence of previous Ml among the CRP and
cTnl tertiles. A more accurate estimation of LVEF after dissolu-
tion of acute phase of myocardial stunning and with a more
appropriate method like radionuclide angiography may have
altered the predictive value of this parameter.

The cardiac mortality in the study and the adverse cardiac
events in hospital were not in numbers significant enough to
reach any statistically significant conclusion, hence longer dura-
tion and continuation of the study is proposed.

Conclusions

The results of the present study indicate that high levels of
circulating CRP and cTnl at admission are associated with in-
creased risk of failure of intravenous thrombolysis and primary
coronary angioplasty and increased 30-day cardiac mortality.
The present study suggests that combined use of biomarkers
may help in better risk stratification of patients presenting with
ST elevation myocardial infarction in first 12 hours and may thus
be a surrogate marker for worse prognosis prompting more ag-
gressive treatment strategies in such patients.
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