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INTRODUCTION:
Each year 1.3 million patients have un-stable 

angina or Non-ST-elevation myocardial infarction 
(NSTEMI).1 People of Indo-Asian origin have one 
of the highest susceptibilities to coronary artery 
disease (CAD) in the world.2-4 It is now the leading 
cause of death in Indo-Pakistan sub-continent.5

NSTEMI encompasses a broad spectrum 
of ischemic injury to the myocardium, which is 
detected by elevation of serum cardiac biomark-
ers.6 Troponin is the biomarker of choice for the 
detection of cardiac injury. Angiographic data 
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ABSTRACT:
Objective: To determine the frequency of stenosis of various coronary arteries in patients with raised 
troponin-T levels in non-ST-elevation myocardial infarction.
Patients and methods: This cross-sectional survey was conducted at Department of Cardiology, Punjab 
Institute of Cardiology Lahore from March 2009 to September 2009. Two hundred and fifty consecutive 
patients presenting with non-ST-elevation myocardial infarction admitted to the Punjab Institute of 
Cardiology Lahore were studied. Coronary angiography was performed in these patients before discharge. 
Any stenosis ≥50% was considered significant for coronary artery disease. 
Results: There were194(77.6%) males and  56(22.4%) females. Minimum age was 25 years, maximum 
was 75 years with mean age of 52.76±10 years. There were 87(34.8%) smoker, 74(29.6%) diabetics, 
136(54.4%) hypertensives and 69(27.6%) patients were hyperlipidemics. The study population was divided 
into two groups, Group I, 111 (44.4%) patients with trop-T level 0.11-0.49ng/ml and Group II, 139(55.6%) 
patients with trop-T level ≥0.5ng/ml. There were 85(76.6%) males and 26(23.4%) females in Group I 
and among 139 patients in Group II, 109(78.8%) were males and 30(21.6%) females. Thiry four (30.6%) 
patients in Group I and 53(38.1%) in group II were smoker, 28 (25.2%) in Group I and 46(32.4%) in 
Group II were diabetic. Hypertension was the most common risk factor which was present in 63(56.8%) 
patients in Group I and 73(52.5%) in Group II where as hyperlipidemia was detected among 25(22.5%) 
patients in Group I and 44(31.7%) in group II. Left main-stem narrowing was detected in 3(2.7%) patients 
of Group I and 8(5.8%) of Group II. Left anterior descending artery disease was observed in 68(61.3%) 
patients in Group I and 114(82%) patients of Group II and it was most commonly involved artery. Left 
circumflex artery disease was present in 31(27.9%) and 96 (69.1%) patients in Group I and II respectively. 
Right coronary artery was second most commonly diseased vessel in 29(26.1%) patients in Group I and 
95(68.3%) patients in Group II. Ramus-intermedius narrowing was observed in only 2(1.8%) and 6(4.3%) 
patients in Group I and II respectively. Where as 27(34.3%) patients in Group I and 117(84.2%) patients 
in Group II had multi-vessel coronary artery disease i.e. ≥50% stenosis of more than one artery. 
Conclusion: Patients with higher trop-T level have more number of coronary arteries involved on 
angiography i.e. more severe disease therefore  patients with raised trop-T should be treated aggressively 
and be referred for invasive strategy earlier especially if trop-T levels are markedly elevated.
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Cases were selected after taking informed 
consent. All patients were explained the procedure 
and purpose of study. Patients were evaluated for 
enrollment in the study according to inclusion and 
exclusion criteria. A proforma was used for data 
collection. It included age, sex, address, history of 
smoking, diabetes mellitus, hyperlipidemia and hy-
pertension. Coronary angiography was performed 
in every patient before discharge in the cardiac 
catheterization laboratory of the Punjab Institute 
of Cardiology, Lahore using the Bicore and Hicore 
mode (Siemens Germany) and INTEGRUS (Philips 
Netherlands) machines. All coronary angiograms 
were reviewed by two experts blinded to the level 
of Trop-T. Coronary arteries were projected in two 
planes. Significant coronary artery disease was 
defined as ≥50% lumen narrowing of a major epi-
cardial artery or its branches. Number of coronary 
arteries diseased was noted.  Involvement of more 
than one coronary artery was reported as multi-
vessel disease. Left main stem stenosis ≥50% was 
considered as equivalent to two vessel coronary 
artery disease.
STATISTICAL ANALYSIS:

All the data were analyzed by SPSS (Statisti-
cal Package for Social Sciences) release 10 for 
Windows. Numerical variables were expressed as 
mean ± SD. Nominal variables were reported as 
frequencies and percentages. Data were stratified 
for diabetes mellitus, hypertension, hyperlipidemia 
and smoking to address the effect modifiers. Pa-
tients were divided into two groups on the basis of 
troponin-T level. Patients with trop-T 0.11-0.49ng/
ml were placed in first group and patients having 
trop-T ≥0.5ng/ml were placed in second group. 
Results were compared between two groups using 
Chi-Square test. P value of <0.05 was taken as 
significant.         
RESULTS:
Baseline characteristics:

After fulfilling the inclusion criteria 250 pa-
tients were selected.194 were male (77.6%), 56 
(22.4%) were female. Minimum age was 25 years, 
maximum 75 years with mean 52.76±10. Eighty 
seven (34.8%) patients were smoker, 74(29.6%) 
diabetic, 136(54.4%) hypertensive and 69(27.6%) 
patients were hyperlipidemics. One hundred elevan 
(44.4%) patients had trop-T level 0.11-0.49ng/
ml while 139(55.6%) patients had trop-T level 
≥0.5ng/ml. (Table. 1)
Angiographic findings:

After reviewing angiographic findings it was 
observed that 11(4.4%) patients had ≥50% left 
main stem stenosis, 182(72.8%) patients had 
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suggests that there are more acute and more 
complex plaques, more extensive disease, more 
thrombi and reduced Thrombolysis in Myocardial 
Infarction (TIMI) flow grades when troponin levels 
are elevated which represent more severe disease 
rather than any other association.7 

In Pakistan, studies on acute myocardial infarc-
tion has been conducted in different centers.8,9 No 
data is available in Pakistani population which 
describes troponin-T levels and coronary angio-
graphic findings in non-ST elevation myocardial 
infarction. This study was designed to determine the 
frequency of multi-vessel coronary artery disease 
in non-ST elevation myocardial infarction at raised 
levels of trop-T. This would help in determination of 
prognosis and risk stratification of patients accord-
ing to troponin T levels in emergency department 
and thus to initiate early invasive management.
MATERIAL AND METHODS:

Two hundred and fifty patients who fulfilled the 
inclusion criteria, admitted at the Punjab Institute 
of Cardiology, Lahore were studied regarding the 
involvement of no. of coronary arteries on angiog-
raphy from March 2009 to September 2009. 

Non-probability purposive sampling technique 
was used to select the patients.

Patients who fulfilled following criteria were 
selected:

1) Patients with non-ST-elevation myocardial 
infarction. 

2) Patients of 18 years of age or above and of 
either sex.

3) Patients having troponin T level >0.1 ng/ml, 
in serum samples taken at 06-12 hours from the 
onset of symptoms.

Following patients were excluded:
1) Patients with ST-elevation myocardial infarc-

tion.
2) Patients having new onset Left bundle branch 

block.
3) Patients who did not give consent.
4) Any contraindication to coronary angiogra-

phy. In the following conditions coronary angiog-
raphy was not performed:

Coagulopathy: INR >1.8, Renal failure: creati-
nine >1.5mg/dl, Dye allergy, Anemia:  Hb.<10g/
dl, Fever: Temp.>99.6 F

5) Patients with previous history of coronary 
angiography, angioplasty or coronary artery bypass 
grafting

6) Patients with congestive cardiac failure, 
Cardiomyopathy, Myocarditis, Pericarditis, Pulmo-
nary Embolism, Heart contusion, Drug induced 
cardio- toxicity. 
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involvement of left anterior descending artery, 
most commonly involved. Left circumflex and right 
coronary artery were diseased in 127(50.8%) and 
124(49.6%) patients respectively. Intermediate 
coronary artery was diseased in 8(3.2%) patients.

Multi-vessel coronary artery disease i.e. ≥two 
arteries were present in 144(57.6%) patients. 
(Figure: 1) 

When compared the patients having trop-T level 
0.11-0.49ng/ml (111) with patients having trop-T 
≥0.5ng/ml, 85(76.6%) were males and 26(23.4%) 
females in Group I and out of 139 patients in 
Group II, 109(78.8%) were males and 30(21.6%) 
females. Thiry four (30.6%) patients in Group I and 
53(38.1%) in Group II were smoker, 28(25.2%) 
patients in Group I and 46(32.4%) in Group II 
were diabetic. Hypertension was the most common 
risk factor which was present in 63(56.8%) patients 
in Group I and 73(52.5%) in Group II where as 
hyperlipidemia was detected among 25(22.5%) 
patients in Group I and 44(31.7%) patients in 
Group II. Both groups were comparable regarding 
base-line characters. (Table 2)

On comparing angiographic findings in Group 
I and II it was observed that patients with higher 
trop-T level i.e ≥0.5ng/ml (Group II) had signifi-
cantly more number of coronary arteries involved 
as compared to patients having trop-T 0.11-0
.49ng/ml (Group I).

Left main-stem narrowing was detected in 3 
(2.7%) patients of Group I and 8 (5.8%) of Group 
II. Left anterior descending artery disease was 
observed in 68(61.3%) patients in Group I and 
114(82%) patients of Group II (p=0.0001) and 
it was most commonly involved coronary artery 
overall. Left circumflex artery disease was present 
in 31(27.9%) and 96 (69.1%) patients in Group 
I and II respectively (p=0.0001). Right coronary 
artery was second most commonly diseased vessel 
which was detected in 29(26.1%) patients in Group 
I and 95(68.3%) patients in Group II (p=0.0001). 
Ramus-intermedius narrowing was observed in only 
2(1.8%) and 6(4.3%) patients in Group I and II re-
spectively. Whereas 27(34.3%) patients in Group I 
had multi-vessel coronary artery disease i.e. ≥50% 
stenosis of more than one artery, and 117(84.2%) 
patients in group II (p=0.0001). (Table 3)
DISCUSSION:

Each year some 1.3 million patients have 
unstable angina or non-ST elevation myocardial 
infarction (UA/NSTEMI), a condition also referred 
to as non-ST elevation acute coronary syndrome 

(NSTE-ACS).1 Of this group, approximately one 
half will have evidence of myocardial necrosis on 
the basis of elevated cardiac serum markers, such 
as creatine kinase isoenzyme (CK)-MB, and/or tro-
ponin T or I, and thus have a diagnosis of NSTEMI. 
Acute total occlusion of a coronary artery usually 
causes STEMI, whereas UA/NSTEMI usually results 
from severe obstruction, but not total occlusion, of 
the culprit artery. Among patients presenting with 
symptoms consistent with UA/NSTEMI, elevations 
of markers of myocardial necrosis (i.e. CK-MB, 
troponin T or I) identify patients with the diagnosis 
of NSTEMI.10 With the use of troponins, which are 
more sensitive than CK-MB, a greater percentage 
of patients are classified as having NSTEMI, which 
is associated with a worse prognosis.11,12
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Table 1. Baseline characteristics of study popula-
tion. 

Figure 1. Angiographic Findings.

LMS=Left Main Stem; LAD=Left Anterior Descending; 
LCX=Left Circumflex; RI=Ramus Intermedius; RCA=Right 
Coronary Artery; MVD=Multi-vessel Disease  

≥
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left main stem stenosis >50%. These data were 
drawn from a sub-study of a randomized trial and 
the analysis of tissue level perfusion was performed 
retrospectively because this parameter of perfusion 
was developed after the initiation of trial. Analysis 
pertaining to epicardial flow and troponin release 
was, however, prospectively defined.14 Current 
study shows that 4.4% of the total patients had 
Left main-stem disease, Left anterior descending 
artery disease in 72.8%, Left circumflex in 50.8%, 
Ramus intermedius in 3.2%, Right coronary artery 
in 49.6%, multi-vessel (≥50% stenosis of two or 
more arteries) disease in 57.6%.

In a study, deFilipi et al evaluated the relation-
ship between cardiac troponin T level, the presence 
and severity of coronary artery disease and long-
term prognosis in patients with chest pain but no 
ischemic electrocardiographic changes that had 
short-term observation. Coronary artery disease 
was found in 90% of 30 troponin-T positive patients 
who underwent coronary angiography, with multi-
vessel disease in 63%, in current study all patients 
had raised trop-T level, 57.6% patients had multi-
vessel coronary artery disease.15 

Jurlander and colleagues sought to identify 
differences in coronary anatomic pathology in 
patients with elevated versus non-elevated serum 
troponin T values. All patients (n=117) underwent 
coronary angiography. Two-thirds (n=80) of the 
patients with un-stable angina had no increase 
in serum troponin T, they had a lower incidence 
of 3-vessel disease (26% vs. 46%), left main stem 
disease (5% vs 16%) and less severe stenosis of 
culprit artery (65% vs. 84%) than patients with 
elevated serum troponin T level.16 In current study 
all patients had raised trop-T level, total number 
of patients is more and any patient with history of 
previous myocardial infarction, previous coronary 
angiograms, previous angioplasty or coronary 
artery bypass were not enrolled. 4.4% of the total 
patients had Left main-stem disease, Left anterior 
descending artery disease in 72.8%, Left circumflex 
in 50.8%, Ramus intermedius in 3.2%, Right coro-
nary artery in 49.6%, multi-vessel (≥50% stenosis 
of two or more arteries) disease in 57.6%.

The analysis of the current study also shows 
that among the patients with raised trop-T, patients 
who had higher levels had more severe disease 
i.e.0.11-0.49ng/ml vs. ≥0.5ng/ml. Left main-
stem narrowing was detected in 3 (2.7%) patients 
of first group and 8(5.8%) of second group. Left 
anterior descending artery disease was found in 
68(61.3%) patients in first group and 114 (82.0%) 

 Troponins T and I are more sensitive than 
CK-MB and begin to rise as early as 3 hours after 
onset of ischemia;13 Troponin I and T have equal 
sensitivity and high specificity.13 

The analysis of the current study shows that all 
the patients selected were having raised troponin-T 
level.  4.4% of the total patients had Left main-stem 
disease, Left anterior descending artery disease 
is present in 72.8%, Left circumflex in 50.8%, 
Ramus intermedius in 3.2%, Right coronary artery 
in 49.6%,. Multi-vessel disease was detected in 
57.6%.Current study also shows that patients with 
NSTEMI who have higher troponin-T level (0.5ng/
ml or more) have more severe coronary artery 
disease (multi-vessel, Left main-stem disease) as 
compared with lower level (0.11-0.49ng/ml). 
No comparable study has been done previosly in 
Pakistan.

The extent of coronary disease among patients 
with UA/NSTEMI enrolled in the invasive arm of 
TACTICS-TIMI 18, who systematically underwent 
angiography, was: 34% had significant obstruc-
tion (>50% luminal diameter stenosis) of three 
vessels, 28% had two vessel disease; 26% had 
single vessel disease; and 13% had no coronary 
stenosis >50 percent. Approximately 5 to 10% had 
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Table 2. Baseline characteristics of patients accord-
ing to Trop-T status.

Table 3. Angiographic findings according to Trop-T 
status.

DM=Diabetes Mellitus

LMS=Left main stem; LAD=Left anterior descending 
artery; LCx=Left circumflex artery; RCA=Right 
coronary artery; RI=Ramus Intermedius; MVD=Multi 
vessel disease.
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patients of second group (p=0.0001) and it was 
most commonly involved artery overall. Left cir-
cumflex artery disease was present in 31(27.9%) 
and 96 (69.1%) patients in first and second group 
respectively (p=0.0001). Right coronary artery 
was second most common diseased vessel which 
was detected in 29 (26.1%) patients in group I 
and 95(68.3%) patients in group II (p=0.0001). 
Ramus-intermedius narrowing was found in only 
2(1.8%) and 6(4.3%) patients in group I and II 
respectively. Whereas 27 (34.3%) patients in the 
first group had multi-vessel coronary artery dis-
ease i.e. ≥50% stenosis of more than one artery, 
and 117(84.2%) patients in the second group 
(p=0.0001).
Study limitations:

Sample size is not enough to generalize the 
results of the study. Lesion morphology has not 
been studied.
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