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INTRODUCTION

Patients presenting with chest pain typical  
of ischemic heart disease and having no  
ST-segment elevation in ECG are said to  
have non-ST-elevation acute coronary 

syndrome (NSTEACS).1 This clinical syndrome is 
further sub classified into non-ST-elevation myo-
cardial infarction (NSTEMI) if cardiac markers 
of necrosis are raised in the blood and unstable 
angina if cardiac markers of necrosis are not 
raised.1
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AbsTRACT
Objective: To determine the correlation of Thrombolysis in Myocardial Infarction (TIMI) risk score with 
angiographic severity of coronary artery disease in patients presenting with non-ST-elevation acute coronary 
syndrome (NSTEACS).
Subjects and Methods: This descriptive Cross sectional study was conducted at the Punjab Institute of 
Cardiology, Lahore from February 2007 to October 2007. A total of 100 consecutive patients of both 
genders and age >30 were taken at the time they presented in emergency with typical chest pain and 
diagnosed as NSTEACS. Informed consent was taken. Risk stratification of each patient was done by 
asking about presence or absence of risk indicators which were the part of TIMI risk score. Patients were 
classified into three categories on the basis of TIMI risk score: patients at low risk (risk score 0-2), patients 
at intermediate risk (risk score 3-4), and those at high risk (risk score 5-7). Angiography of each patient 
was then performed and severity of CAD (one-vessel or two-vessel or three-vessel disease) was known 
from the angiographic findings which were recorded in a proforma.
Results: In our study, the severity of coronary artery disease on angiography was directly related to TIMI 
risk score. More patients of 1-vessel disease (54.5%) were from low risk category as compared to 45.5% 
patients from intermediate risk category. No patient of one-vessel CAD was from high risk category. 
Similarly, Two-vessel CAD was more common in intermediate risk category (50%) as compared to 
low risk category (41.2%) and high risk category (8.8%). Three-vessel CAD was also most common in 
intermediate risk category (63.9%) where it was commoner than that in low risk group(33%). Mean TIMI 
risk score increased with increasing severity of CAD. It was 1.5±0.5, 2.4± 0.9, 2.7±1.2, and 2.8±1.1 for 
non-significant, one-vessel, two-vessel and three-vessel CAD respectively. Using the test of significance, 
correlation coefficient (r) between TIMI risk score and number of diseased vessels turned out to be 0.274 
and p value was <0.01.
Conclusion: In patients with non-ST-elevation acute coronary syndrome, the TIMI risk score is correlated 
with severity of coronary artery disease on angiography. With each increase in TIMI risk score category 
the severity of coronary artery disease also increases and there are increased chances of finding severe 
disease on angiography.
Key Words: TIMI risk score; Coronary artery disease; Non ST Elevation ACS; atherosclerosis; Coronary 
angiography.
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Two multicenter international surveys2, 3 showed 
that in all patients with acute coronary syndromes, 
67-70% were having NSTEACS and only 30-33% 
were having ST-elevation myocardial infarction 
(STEMI). As NSTEACS is the major cause of mor-
bidity and mortality worldwide, numerous studies 
have attempted to effectively stratify these patients 
to better identify those at risk for adverse outcomes 
and to optimize treatment for NSTEACS.4

The researchers of Thrombolysis in Myocardial 
Infarction (TIMI) study released a prognostic score 
called “TIMI risk score” for patients with NSTEACS 
to assist clinicians in initial risk stratification and 
decision of target therapy.4 Thrombolysis in Myo-
cardial Infarction (TIMI) risk score is calculated as 
the sum of the risk indicators including age, risk 
factors for coronary artery disease (CAD), prior sig-
nificant coronary stenosis, ST-segment depression, 
elevated cardiac markers of necrosis in blood, se-
vere anginal symptoms (Canadian Cardiovascular 
Society Classification5, Class II-IV) and prior use of 
aspirin.6 It is a simple integer score that integrates 
information from multiple clinical predictors to aid 
in producing a quantitative estimate of risk of death 
and recurrent ischemic events.4,6

TIMI risk score identifies patients who are 
more likely to have intracoronary thrombus, im-
paired angiographic flow, and increased burden 
of coronary atherosclerosis as well as benefit of 
potent antithrombin and antiplatelet agents.4 A 
higher TIMI risk score predicts a greater risk of 
death, non-fatal myocardial infarction, or urgent 
revascularization.4

It has been found that with each increase in TIMI 
risk score category, there is an increase not only in 
percentage of adverse clinical outcomes but also 
in the likelihood of finding three vessel CAD or left 
main-stem disease.7

Moreover, there is a correlation between TIMI 
risk score and angiographic severity of CAD and 
this bedside score can be used to predict angio-
graphic findings. Estimation of coronary anatomy 
before angiography can be useful in deciding 
about the therapeutic options. In Pakistan, studies 
have been conducted only to correlate risk factors 
with extent of coronary artery disease.8, 9

The present study was performed to correlate 
the TIMI risk score with angiographic severity of 
CAD in patients presenting to Punjab Institute of 
Cardiology, Lahore as this score can become an 
important tool in estimating the severity of coronary 
artery disease of the patients at their presentation 
in emergency department.

mATeRIAls AND meThODs
This descriptive cross sectional study was con-

ducted at the Punjab Institute of Cardiology, Lahore 
from February 2007 to October 2007. A total of 
100 consecutive patients of both genders and 
age >30 were taken at the time they presented in 
emergency with typical chest pain and diagnosed 
as NSTEACS. Non probability, purposive sampling 
technique was used.

Inclusion criteria were, patients of both genders 
and >30 years of age presenting in emergency of 
Punjab Institute of Cardiology with new onset or 
worsening chest pain which occurred at rest or on 
minimal exertion and was alleviated by nitroglyc-
erine and/or rest.

Patients having ST-segment elevation, new onset 
left bundle branch block, history of percutaneous 
coronary intervention (PCI) or coronary artery by-
pass grafting (CABG) were excluded.

One hundred patients presenting with typi-
cal chest pain in emergency of Punjab Institute 
of Cardiology and meeting the inclusion criteria 
were  studied. They were diagnosed as NSTEACS 
on history and investigations. Informed consent 
was taken. Risk stratification of each patient was 
done by asking about presence or absence of risk 
indicators which were the part of TIMI risk score 
i.e. age, risk factors for CAD (diabetes mellitus, 
hypertension, smoking, hyperlipidemia, family 
history), significant coronary stenosis, ST-segment 
deviation, cardiac markers of necrosis, severe 
anginal symptoms and prior use of aspirin. In this 
way each patient was graded from 0-7 according 
to number of TIMI risk factors present. 

Patients were classified into three categories on 
the basis of TIMI risk score: patients at low risk (risk 
score 0-2), patients at intermediate risk (risk score 
3-4), and those at high risk (risk score 5-7). All this 
data was collected using a proforma.

Angiography of each patient was then per-
formed and severity of CAD was classified by the 
above definition known from the angiographic 
findings which were recorded in a proforma.
DATA ANAlysIs

The data was analyzed by using software SPSS 
version 11.0. The variables under study were: age, 
gender, risk factors, for CAD (diabetes mellitus, 
hypertension, smoking, hyperlipidemia, family 
history), presence of severe anginal symptoms, 
prior significant coronary stenosis, use of aspirin 
within previous 7 days, ST-segment depression of > 
05mm, elevated cardiac markers of necrosis, and 
severity of coronary artery disease. These variables 
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were analyzed through simple, descriptive statistics, 
Numerical variables like age were presented by 
mean and standard deviation. Qualitative variables 
like gender risk factors for CAD, severe anginal 
symptoms, prior significant coronary stenosis, use 
of aspirin within previous 7 days, ST-segment de-
pression of >0.5 mm, elevated cardiac enzymes, 
and  severity of coronary artery disease was repre-
sented as frequency and percentage. Patients were 
divided into three categories according to TIMI risk 
score (i.e. risk score 0-2, 3-4, 5-7). Correlation 
between TIMI risk category and severity of CAD 
was assessed by using “Spearman rank correlation 
coefficient”. A p value of ≤0.05 was considered 
as significant.
ResUlTs

A total of 100 consecutive patients of NSTEACS 
were included in the study. There were 74(74%) 
male patients with a mean age of 53.5±9.5 years 
and 26(26%) female patients with a mean age of 
53.8±9.7 years (p=0.9) (Table 1).

Of the male patients, 38(51.4%) were having 
unstable angina and 36(48.6%) had NSTEMI. Simi-
larly, of the female patients 17(65.4%) were hav-
ing unstable angina and 9(34.6%) had NSTEMI.
(Table 1)

Common risk factors for CAD in males were 
smoking and hypertension present in 38(51.4%) 
and 39(52.7%) of males respectively followed by 
family history 30(40.5%), diabetes 26(35.1%) and 
hyperlipidemia 18(24.3%).

Similarly, in females, most frequently occurring 
risk factors were hypertension 19(73.1%) followed 
by diabetes 15(57.7%), family history 11(42.3%) 
and hyperlipidemia 9(34.6%).

After calculating TIMI risk score when patients 
were categorized into low risk (score 0-2), inter-
mediate (score 3-4) and high risk (score 5-7), 
maximum patients 50(50%) were in intermediate 
risk group followed by low risk 46(46%) and high 
risk 4(4%) group. 

Mean TIMI risk score in males and females 
were 2.5±1.1 and 2.9±1.09 respectively with p 
value of 0.13.

On angiography, 3-vessel CAD was present 
in 36(36%) patients while 2-vessel, 1-vessel and 
non-significant CAD were observed in 34(34%), 
22(22%) and 8(8%) respectively. (Table 2) 

Only 7(7%) patients had significant Left main 
stem CAD out of which five were males and two 
females. 

Among the patients with 2-vessel CAD, 3(8.8%) 
were having significant Left main stem CAD and 

among those with 3-vessel CAD 4(11.1%) were 
having significant disease. (Table 2)

Mean age of the patients with non-significant, 
1-vessel, 2-vessel, and 3-vessel CAD were 
51.75±10.51, 50±9.9, 55.5±8.5, 54.36±9.7 
years respectively with p value of 0.18.

All patients 8(100%) with non-significant CAD 
were from low risk category (TIMI score 0-2). No 
patient of non-significant CAD was from intermedi-
ate or high risk category. 

Similarly, more patients 12(54.5%) of 1-vessel 
disease were from low risk category as compared to 
10(45.5%) patients from intermediate risk category. 
There was no patient of 1-vessel disease from high 
risk category (TIMI score 5-7)

In 2-vessel CAD, 14(41.2%) and 17(50%) 
patients were from low risk and intermediate risk 
categories respectively. Only 3(8.8%) patients of 
2-vessel CAD were in high risk category. (Table 
3)

In case of 3-vessel CAD, the low risk, interme-
diate and high risk categories had 12(33.3%), 
23(63.9%) and 1(2.8%) patients respectively.

Mean TIMI risk score of different categories of 
coronary artery disease were calculated and com-
pared. Patients with non-significant CAD, 1-vessel 
CAD, 2-vessel CAD, and 3-vessel CAD showed 
the mean TIMI risk score of 1.5±0.5, 2.4±0.9, 
2.79±1.2, and 2.8±1.13 respectively with p-value 
of 0.02 (Table 4)

Using the test of significance (spearman rank 
correlation coefficient), correlation coefficient (r) 
between TIMI risk score and number of diseased 
vessels turned out to be 0.274 and p-value was 
<0.01. (Figure 1)
DIsCUssION:

TIMI risk score is a simple integer score that inte-
grates information from multiple clinical predictors 
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Table 1. Distribution of patients according to 
Risk factors for CAD and patient sex 
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to aid in producing a quantitative estimate of the 
prognosis of the patients of non-ST-elevation acute 
coronary syndrome. The most attractive aspect of 
TIMI risk score is that it can be estimated at the 
bedside with easy-to-obtain clinical, laboratory, 
and electrocardiographic parameters.

The TIMI risk score for NSTEACS was designed 
to provide clinicians with a prognostic tool that 
offers high discriminatory ability with the use of 

baseline variables that are part of the routine 
medical evaluation.

When originally developed, the TIMI risk score 
was correlated by Antman et al4 with clinical end-
points of NSTEMI as death, myocardial infarction, 
or urgent revascularization. The studies have also 
explained the particular benefit of potent anti 
thrombin and anti platelet agents among patients 
with higher risk scores.

Later, it was observed by Garcia et al7 and 
then by Mega et al6 that there is a correlation be-
tween TIMI risk score and angiographic severity of 
coronary artery disease. Specifically, the risk score 
identified patients who were more likely to have in-
tracoronary thrombus, impaired angiographic flow, 
and increased burden of coronary atherosclerosis. 
This showed that score has a broader usefulness in 
that it can be used to predict angiographic findings 
as well. Estimating the coronary anatomy before 
angiography could be useful when deciding on 
diagnostic and therapeutic interventions.

In the present study, our objective was to 
evaluate relationship between TIMI risk score 
and angiographic findings in patients presenting 
to emergency of Punjab Institute of Cardiology 
with non-ST-elevation acute coronary syndrome. 
In comparison with above mentioned previous 
two studies which were retrospective studies (the 
patients who participated in previously done old 
trials were retrospectively reviewed), our study has 
an edge of being a prospective study. The results 
of our study are similar to previous studies and 
favour the documented positive correlation of TIMI 
risk score with severity of coronary artery disease 
on angiography (p<0.01). It means that as shown 
in the previous studies, when the TIMI risk score 
increased, the number of coronary vessels involved 
also increased.

Patients of NSTEACS present with typical cardiac 
chest pain. There are two varieties of NSTEACS. 1) 
Unstable angina in which there is no rise of cardiac 
markers of necrosis and 2) Non-ST-elevation myo-
cardial infarction (NSTEMI) in which there is rise 
of cardiac markers. In our study, the frequencies 
of both categories were almost equal i.e. patients 
of unstable angina and NSTEMI turned out to be 
55% and 45% respectively.

When patients in our study were categorized 
into groups, low risk (TIMI score 0-2), intermedi-
ate risk (TIMI score 3-4) and high risk (TIMI score 
5-7) groups had 46%, 50% and 4% patients 
respectively while in study by Garcia et al, there 
were 41%,44%and 15% patients in these groups 

88

Correlation of TIMI Risk Score with Angiographic Severity...Muhammad Khaleel Iqbal

Table 2. Distribution of patients according 
to number of coronary vessels involvement 
and patient sex.

Table 3. Distribution of patients according 
to TImI Risk score and severity of Coronary 
Artery Disease.

Table 4. Comparison of mean TImI Risk 
score of the patients according to severity of 
Coronary Artery Disease

figure 1. Correlation of mean TImI risk score 
with severity of coronary artery disease.
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respectively. The cause of less percentage of high 
risk patients in our study may be the less percent-
age of people in our community who get coronary 
angiography done on first episode of typical car-
diac chest pain. So when they present with second 
episode of chest pain, we don’t know whether they 
have or don’t have previous significant coronary 
stenosis. The third risk score of our study (pres-
ence of prior significant coronary stenosis) is thus 
interpreted as absent and thus patients who have 
TIMI score of 5 and are high risk could have been 
wrongly assigned score of 4 and put in intermedi-
ate risk group. So percentage of intermediate risk 
group patients in our study is more and that of 
the high risk group is much less than the above 
mentioned previous study.

Garcia et al showed that there had been a 
decreasing trend in frequency of patients having 
non-significant CAD and 1-vessel CAD as we 
moved from low risk to high risk group. In non-
significant CAD, the low risk, intermediate risk and 
high risk groups had 57%, 21% and 2% patients 
respectively and in 1-vessel CAD, these groups had 
25%, 27% and 15% patients respectively. In our 
study, the same trend was noted. All patients having 
non-significant CAD were from low risk group and 
no patient was from intermediate or high risk cat-
egories. Similarly, 54.5% of patients with 1-vessel 
CAD were from low risk group and 45.5% from 
intermediate risk group while no patient was from 
high risk category.

 In our study, the maximum percentage (50%) 
of patients with 2-vessel CAD was from intermedi-
ate risk group. This was again consistent with the 
study by Garcia et al in which maximum (67%) of 
2-vessel CAD patients were from intermediate risk 
group. So the 2-vessel CAD was more common 
in intermediate risk group as compared to other 
two groups.

The only difference in the above mentioned 
previous study and our study was that in previous 
study, 3-vessel CAD was most common (53%) in 
high TIMI risk group as compared to intermediate 
risk (19%) and low risk (7%) group while in our 

study, it was most common in intermediate group 
(63.9%).

The percentage of patients having significant 
left main stem CAD in the present study showed an 
increasing trend as we moved from low to high risk 
group. The left main stem CAD was present in 2.2% 
of low risk, 10% of intermediate risk, and 25% of 
high risk patients in our study as compared to 3%, 
7% and 16% patients respectively in the study by 
Garcia et al and Mega et al. So the studies done 
in the past showed the same trend in patients of left 
main stem CAD as we have seen in our study.

The findings in this study are plausible based on 
prior observations. The TIMI risk score is composed 
of 7 risk indicators, several of which have been 
individually related to the degree of atherosclerosis 
or the presence of thrombosis. Rising age, for ex-
ample, has been associated with increased clinical 
as well as subclinical CAD.10 Resting electrocardio-
gram abnormalities and elevation of biomarkers 
of necrosis have correlated with lesion severity, 
impaired flow, myocardium jeopardy score, and 
extent of CAD.11-13 Likewise, patients with refractory 
chest pain and multiple anginal events are more 
likely to have complex lesions, intracoronary 
thrombus, and decreased TIMI grade flow.14 
Although the specific mechanisms have not been 
elucidated, individuals who develop unstable an-
gina while taking aspirin have been shown to be 
at particularly high risk.15 As demonstrated in this 
study, by integrating each of these indicators the 
TIMI risk score captures information related both 
to the underlying atherosclerotic disease burden as 
well as plaque instability and thrombosis.
CONClUsION

In patients with non-ST-elevation acute coronary 
syndrome, the TIMI risk score is correlated with 
severity of coronary artery disease on angiography. 
With each increase in TIMI risk score category the 
severity of coronary artery disease also increases 
and there are increased chances of finding severe 
disease on angiography.
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