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Abstract
Background: Clinical guidelines recommend that optimal 
management of Non ST Elevation Acute Coronary Syn-
drome (NSTE-ACS) should include patient risk stratifica-
tion. Predicting the anatomical extension of Coronary Ar-
tery Disease (CAD) is also potentially useful for clinical 
decision. The objective of our study was to determine 
whether the TIMI risk score correlates with the angio-
graphic extent and severity of CAD in patients with 
NSTE- ACS.

Materials and methods: This cross-sectional study was 
carried out in the Department of Cardiology, Chittagong 
Medical College Hospital (CMCH) on a total of 200 pa-
tients diagnosed with NSTE - ACS. TIMI risk score was 
calculated for each patient and they were stratified into 3 
groups according to the TIMI risk score: low risk (0-2) in-
termediate risk (3-4) high risk (5-7). The severity of the 
CAD was assessed by Gensini score.

Results: Mean (± SD) age was 53.7 (±10.8) years and 142 
(71%) were male. Regarding cardiovascular risk factors, 
68.5% had diabetes mellitus, 41.5% had dyslipidaemia, 
77.5% had hypertension, 68% were current smoker and 
35% had a family history of CAD. The Gensini score was 
higher in patients at high risk TIMI group. Moreover, there 
was a signi cant positive correlation between the TIMI and 
Gensini score (r=0.446). TIMI score can predict signifi-
cant CAD moderately well (Area under the curve 0.661). 
Significantly higher proportion of patients with TIMI 
score more than 4 (65.9%) had significant three vessels

CAD compared to patients with TIMI risk score 3-4 
(17.9%) and TIMI risk score less than 3 (2%). 

Conclusion: TIMI score had good predictive value in as-
sessment the severity of CAD in patients with NSTE-ACS.
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Introduction
Coronary Artery Disease (CAD) is the leading 
cause of death globally.1 Recent studies observed 
that prevalence of cardiovascular diseases, espe-
cially CAD is high in Bangladeshalong with an 
upward trend and its associated risk factors are on 
the rise too in Bangladeshi adults.2,3 The term 
Acute Coronary Syndrome (ACS) distinguishes 
acute myocardial ischemia from stable CAD. It in-
cludes ST-Segment Elevation Myocardial Infarc-
tion (STEMI) Non-ST-Segment Elevation Myo-
cardial Infarction (NSTEMI) and unstable angi-
na.4 Registry data consistently show that NSTE-
ACS is more frequent than ST-ACS.5The inci-
dence of NSTE-ACS, both absolute and relative to 
STEMI, is increasing, probably as a result of dem-
ographic changes in the population, including pro-
gressively increasing numbers of older persons 
and higher rates of diabetes mellitus.6

Current NSTE-ACS guidelines recognize the im-
portance of early risk stratification in the manage-
ment of NSTE-ACS and recommend an integrated 
approach to risk assessment.7 Several model of 
risk scores are developed in predicting short and 
mid-term outcomes in patients with ACS and to 
distinguish the patients at the highest risk or an 
adverse outcome, who may benefit from aggres-
sive therapies. The TIMI risk score is one of the 
most popular risk score in clinical practice.8,9 The 
TIMI score has been derived from Thrombolysis 
In Myocardial Infarction (TIMI) IIB trial and has 
also been published as online TIMI risk score cal-
culator (http://www. timi.org). This score has seven 
variables (Age, Prior CAD, Risk factors, History of 
Angina episodes in 24 h, History of Aspirin intake, 
ST segment deviation on ECG and elevated cardiac 
biomarker) with the scoring from 0 to 7.10,11
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The TIMI score was derived from clinical trial da-
tabases. Although TIMI risk score is an important 
and validated tool for assessing prognosis, the lit-
erature lacks studies that demonstrate the correla-
tion between the scores and the magnitude of cor-
onary lesions found by coronary angiography.12 
So, the objective of this study was to evaluate the 
association between hospital TIMI score with an-
giographic severity of CAD in patients with 
NSTE-ACS. Knowledge of correlation between 
TIMI score and angiographic severity of coronary 
diseases would help clinicians to do triage of 
NSTE-ACS patients.

Materials and methods
This cross sectional study was conducted in the 
Department of Cardiology, Chittagong Medical 
College Hospital, Chattogram, Bangladesh from 
September 2017 to May 2018. A total of 200 pa-
tients with NSTE-ACS were studied who agreed 
to underwent coronary angiography during the pe-
riod of index hospitalization. The patients with 
history of prior myocardial infarction, severe co-
morbid conditions like uncontrolled DM, ESRD 
and who underwent prior PCI or CABG were ex-
cluded from the study. The study protocol was ap-
proved by ethical review committee of the Chitta-
gong Medical College.
The study was aimed to determine the correlation 
between TIMI score and Gensini score. So, a total 
of 200 cases were required to determine whether 
this correlation coefficient differs from zero, as-
suming correlation coefficient of 0.3 between TI-
MI score and Gensini score, at 95% confidence 
level with a power of 80%.13

Demographic data, risk factors and data related to 
drug history were recorded in case record form. A 
12-lead resting ECG was done on admission. The 
TIMI scores werecalculated by using the online 
calculator (https://www.mdcalc.com/timi-risk-
score-ua-nstemi) during hospital admission. Coro-
nary Angiogram (CAG) was done during index 
hospitalization. All CAG were evaluated by one 
experienced cardiologist who was blind to the TI-
MI risk score of individual patient and the severity 
of CAD were assessed by vessel score and Gensi-
ni score. After Gensini score was determined, 36 
points was chosen as an appropriate cut-off value 
and patients were divided into two groups, those 
with a Gensini score ≤36 were considered as ab-
sent or mild coronary artery disease and those 
with a Gensini score >36 were considered as mod-
erate to severe coronary artery disease.14

Aiming at assessing the association between TIMI 
risk scores and CAD extension, some analyses 
were used. Chi-square test was applied to deter-
mine the proportions difference among three TIMI 
risk groups. Considering that both TIMI score and 
the Gensini score showed non-normal distribution 
(Kolmogorov-Smirnov test), the statistical analy-
ses were mainly non-parametric. First, the linear 
association of risk score with the Gensini score 
was assessed by use of Spearman correlation. Sec-
ond, the Independent sample Kruskal-Wallis test 
was used to compare the Gensini score values 
among the three TIMI risk groups. Third, the Re-
ceiver-Operating Characteristics (ROC) curve was 
used to test the predictive accuracy of TIMI risk 
score regarding the presence of obstructive CAD. 
Significant prediction occurred when the area un-
der the ROC curve (AUROC) was statistically dif-
ferent from 0.5. p value of less than 0.05 was con-
sidered as significant. Data were analyzed by us-
ing SPSS (Windows version 23.0). 

Results 
The mean age of the study population was 
53.7±10.8 years. Male patients were predominant 
(71%). HTN was the most prevalent (77.5%) risk 
factor in this study. Among the other risk factors, 
the frequency of diabetes mellitus was 68.5%, 
68% were smoker, 35% patients had positive fam-
ily history of premature CAD and 41.5% patients 
were dyslipidemic. Among the TIMI risk score 
variables: chest pain was most prevalent and in-
volved 131 (66%) patients, followed by 107 
(54%) patients used aspirin within seven days, ST 
segment depression >0.5 mm was observed in 98 
(49%) patients, troponin I was raised in 63 (32%) 
and 15 (8%) patients had prior CAD. Out of 200 pa-
tients, 100 (50%) were in low risk group with a TI-
MI score 0-2, 56 (28%) were in intermediate risk 
group with a TIMI score 3-4 and 44 (22%) were in 
high risk group with a TIMI score 5-7 (Table I). 

Out of 200 patients, 70 (35%) had two vessel 
CAD, 48 (24%) had normal coronary artery, 41 
(20.5%) with single vessel CAD and 41 (20.5%) 
had three vessel CAD. Median Gensini score was 
24 (IQR: 12-40.7). Table I shows that, median 
Gensini score was the highest in the patients with 
TIMI high risk and the lowest in TIMI low risk 
group. These differences of median Gensini score 
was highly significant statistically (p <0.001). 
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Table I : Association between TIMI score and Gensini 
score (n=200)

SD: Standard Deviation, IQR: Interquartile Range,
* Kruskal-Wallis test.

According to the Gensini score patients were cate-
gorized as having either non-severe CAD (Gensini 
score ≤36) or severea CAD (Gensini score >36). 
Table 2 shows that, angiographic severity was in-
creased as the TIMI risk group increased, with most 
of the patients in non-severe CAD had low TIMI 
risk group in contrast to most of the patients in the 
severe CAD group had high TIMI risk group.

Table II : Association between TIMI risk group and CAD type

Data are presented as frequency (Percentage). *Chi-square 
test and significant.

Gensini score was positively (Correlation co-effi-
cient r=0.446) and significantly (p<0.001) associ-
ated with the TIMI score in the present study 
(Figure 1).

As shown in Table III, as the TIMI score increases 
the extent of CAD is also increased. Among the 
100 patients with low risk TIMI score, majority 69 
(69%) had normal angiography finding and rest 31 
(31%) had single vessel disease. Patients with in-
termediate TIMI risk group majority (89.7%) had 
two vessel disease and patents with high risk TIMI 
score majority (81.8%) had three vessel disease. 

Table III : Extent of CAD in the study population based 
on TIMI risk score (n=200)

Data are presented as frequency (Percentage). *Chi-square 
test.

The discriminator accuracy of TIMI risk score to 
predict significant CAD was analyzed by ROC 
curve. The TIMI score discriminated accurately 
patients with or without obstructive CAD (Area 
under the ROC curve of 0.563; 95% CI: 0.573-
0.748, p <0.001) (Figure 2). 

Fig 2 : ROC curve of the TIMI score for detecting signifi-
cant CAD

Discussion
The findings of the present study confirmed strong 
association of TIMI score more than 4 with multi-
vessel and severe CAD and the low TIMI score 
with normal or non-obstructive CAD. Half of our 
studied patients were in low risk group and the 
proportion of intermediate risk group and high

TIMI risk score	 Gensini score	 p value
	 Mean ± SD	 Median (IQR)	

Low risk group (0-2) 
n=100	 20±12.9	 18.5 (12-27.8)	
Intermediate risk group (3-4) 
n=56	 31.9±15.2	 32 (22.5-44)	 <0.001*
High risk group (5-7)
n=44	 51.9±34.1	 52 (23-23.5)

TIMI risk group	 CAG findings	 P value 
	 Non severe	 Severe 
	 (Gensini score ≤36) 	 (Gensini score >36)
	
Low risk group (0-2)
n=100	 83 (60.6%)	 17 (27.0%)	
Intermediate risk group 
(3-4) n=56	 34 (24.8%)	 22 (34.9%)	 <0.001*
High risk group (5-7)
 n=42	 20 (14.6%)	 24 (38.1%)	
Total 	 137 (68.5%)	 63 (31.5%)

Fig 1 : Correlation between TIMI risk score and Gensini score

Extent of CAD	 TIMI risk group	 p value 
	 Low risk	 Intermediate	 High risk 
	 (n=100)	  risk (n=56)	  (n=44)	

Normal 	 48 (48%)	 0 (0%)	 0 (0%)	
Single vessel CAD	 30 (30%)	 6 (10.7%)	 5 (11.4%)	 <0.001*	
Two vessel CAD	 20 (20%)	 40 (71.4%)	 10 (22.9%)	
Three vessel CAD	 2 (2%)	 10 (17.9%)	 29 (65.9%)
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risk group were nearer to each other. Among the 
TIMI score variables, most prevalent one was an-
gina pain in last 24 hours, followed by history of 
taking aspirin in last 7 days, ST depression and 
raised Troponin-I. this findings were in accord-
ance to the findings of Roy et al who found 58% 
patients had more than 2 episodes of angina in last 
24 hours, 57% had ST depression of more than 
0.5 mm, 22.9% patients had history of taking as-
pirin in last 7 days, 18% patients having T wave 
inversion, 23% patients having no specific ST-T 
changes in contiguous leads on ECG and 56.1% 
had raised Troponin-I.15

Patients with high TIMI risk score were more 
likely to have multi-vessel CAD compared with 
those with low or intermediate TIMI risk score. 
The results compare well with the findings of 
Mahmood et al and Mega et al.16,17 A significant 
correlation was found between single vessel dis-
ease and low TIMI risk score and triple vessel dis-
ease and high TIMI risk score which were also 
similar to the findings of Zheng et al and Lakhani 
et al.18,19 Correlation co-efficient between the TI-
MI score and Gensini score was 0.446. These 
findings were also in agreement with the study 
findings of Roy et al and Barbosa et al.15,20

ROC curve was used to test the predictive accura-
cy of TIMI risk score regarding the presence of 
significant CAD. The TIMI score showed a mod-
est discriminatory capacity between patients with 
and without significant CAD, having an AUROC 
curve of 0.661. Similarly, Lakhani et al, Barbosa 
et al, Correia et al and Yan et al, also reported a 
good predictive utility of TIMI score for severe 
CAD.19-22

Our findings have some important clinical impli-
cations. In our hospital there is over burden of pa-
tients. We cannot perform index hospital coronary 
intervention to all patients. If we can predict se-
vere CAD clinically by TIMI score then we can 
do early PCI to those patients whichmay reduce 
mortality and morbidity. Patients with low TIMI 
score can be given medical management followed 
by coronary intervention later on. From our coun-
try’s perspective, in a resource poor setting where 
only coronary care is available without diagnostic 
angiography facility, patients with low TIMI score 
can be given medical management and high TIMI 
score can be referred to centers equipped with di-
agnostic and therapeutic intervention facilities. 

Limitations 
This study results should be interpreted consider-
ing few limitations. Number of patients with high 
risk score was low in the study. All the patients 
were selected from a single center. So, results can 
be generalized. 

Conclusions 
The present study shows a significant correlation 
between TIMI clinical risk score and the angio-
graphic Gensini score as well as with the number 
of diseased vessel. It helps in predicting severe 
CAD among NSTE-ACS patients.

Recommendations
TIMI risk score can be used in our clinical setting 
for CAD risk assessment in patients presented 
with NSTE-ACS. A routine invasive strategy in 
high TIMI risk score patients should be consid-
ered as the preferred strategy. However, it is worth 
noting that future studies with a higher number of 
patients with multicenter approach will provide 
more precision to our estimates.
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