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ABSTRACT

Given Taking that the TIMI score is a major predictor of 

MACE, this study aimed to determine the value of the TIMI 

risk score in predicting poor outcomes (death, myocardial infarc-

tion, recurrent pain) in patients presenting with unstable angina 

pectoris in short-term observation. A total of 107 patients with 

APns were examined  at the Clinical Centre Kragujevac and were 

included in the investigation. Th e TIMI score was determined 

on the fi rst day of hospitalization. During hospitalization, the 

following factors were also observed: troponin, ECG evolution, 

further therapy (pharmacologic therapy and/or emergency PCI 

or CABG), age, hypertension and hyperlipidaemia. Th e low-risk 

group (TIMI 0 – 2) included 30.8% of patients, whereas 47.6% of 

patients were in the intermediate-risk group (TIMI 3 – 4), and 

21.5% of patients were in the high-risk group (TIMI 5 – 7). Good 

outcomes (without adverse event) and poor outcomes (death, 

myocardial infarction, and recurring chest pain) were depend-

ent on the TIMI risk score. Th e increase in TIMI risk score per 

one unit increased the risk of a poor outcome by 54%. Troponin 

and TIMI risk score were positively correlated. Our results sug-

gest that the TIMI risk score may be a reliable predictor of a poor 

outcome (MACE) during the short-term observation of patients 

with APns. Moreover, patients identifi ed as high-risk benefi t from 

early invasive PCI, enoxaparin and Gp IIb/IIIa inhibitors. Th us, 

routine use of the TIMI risk score at admission may reduce the 

number of patients not recognized as high-risk.
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SAŽETAK

Ako uzmemo u obzir da je TIMI risk skor glavni pre-

diktor MACE, istraživanje je imalo za cilj da identifikuje 

vrednosti TIMI risk skora koji mogu da predvide loš ishod 

(smrt, infarkt, rekurentni bol) kod pacijenata sa nestabil-

nom anginom pectoris u kratkoročnom praćenju. U ispi-

tivanje je uključeno 107 pacijenata primljenih u Klinički 

centar Kragujevac kao APns. TIMI risk skor je utvrđivan 

prvog dana hospitalizacije. Tokom hospitalizacije praće-

ni su i sledeći faktori: troponin, ECG evolutivnost, dalja 

terapija (medikamentna terapija i/ili urgentni PCI, PCI, 

CABG), godine, hipertenzija i hiperlipidemija. U grupi 

malog rizika (TIMI 0-2) je 30,8 % pacijenata, 47.6% pri-

padalo je umereno rizičnoj grupi (TIMI 3-4) a 21.5% je 

u visoko rizičnoj grupi (TIMI 5-7). Dobar ishod (bez ne-

željenih događaja) i loš ishod (smrt, infarkt i rekurentni 

bol) su u zavisnosti od TIMI risk skora. Povećanje TIMI 

risk skora za jedan povećavao je rizik za loš ishod za 54%.

Troponin i TIMI risk skor su u pozitivnoj korelaciji. Naši 

rezultati ukazuju da TIMI risk skor moze biti dobar pre-

diktor lošeg ishoda (MACE) za vreme kratkoročnog pra-

ćenja pacijenata sa APns. Pacijenti identifikovani kao 

visoko rizični imaju benefit od rane invazivne PCI, enok-

saparina, GpIIb/IIIa. Rutinska upotreba TIMI risk skora 

u prijemnim ambulantama mogla bi redukovati broj pa-

cijenata koji nisu prepoznati kao visokorizični.

Ključne reči: TIMI risk skor, nestabilna angina pectoris, 

loš rezultat.

ABBREVIATIONS

ACS - acute coronary syndrome 

APns - unstable angina pectoris 

CABG - coronary artery bypass grafting

MACE - major advanced cardiovascular events

NSTEMI - non-ST elevation/ST-segment depression 

STEMI - ST-segment elevation 

PCI - percutaneous coronary intervention

PVD - peripheral vascular disease
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INTRODUCTION

Patients with APns/NSTEMI are a heterogeneous 

group who may have a good prognosis with the adminis-

tration of conventional therapy if they belong to the low-

risk group; patients in the high-risk group require aggres-

sive antithrombotic therapy and invasive procedures. The 

mortality in patients with APns is less than 1.7%, whereas 

the mortality in patients with NSTEMI/STEMI is less 

than 5.1%, which was determined by short-term observa-

tion within a period of 30 days. However, long-term ob-

servation showed a similar incidence of nonfatal events 

and increased mortality in patients with APns/NSTEMI. 

Risk stratification is of vital importance for isolating and 

monitoring patients in the high-risk group, as well as those 

whose condition shows the greatest improvement as a re-

sult of timely diagnostic and therapeutic measures (1). 

HoweverTthe TIMI risk score highlights seven inde-

pendent factors (based principally on risk factors): 1. older 

than 65 years, 2. more than three risk factors for coronary 

artery disease, 3. arteriographically documented coronary 

artery disease (50% diameter stenosis), 4. denivelation of 

the ST-segment ≥ 0.5 mm on ECG, 5. more than two epi-

sodes of angina during the last 24 hours, 6. consumption of 

aspirin in the previous week and 7. higher marker levels for 

myocardial necrosis. The risk of death, myocardial infarc-

tion or emergency revascularization within 14 days of ob-

servation in patients with a risk score of 2 is 8.3%, whereas 

it is 19.9% in patients with a risk score of 4 and 40.9% in 

patients with a risk score of 6-7. Thus, we conclude that 

75% of patients (those with a TIMI risk score of three or 

more) benefit from invasive compared with conservative 

strategies, and from enoxaparin compared with heparin 

and from GP IIb/IIIa inhibitors compared with the use of 

placebo healing strategies (2, 3).

Given taking the above-mentioned findings, this study 

aimed to determine the value of the TIMI risk score with 

respect to MACE (death, myocardial infarction, recurrent 

pain) in the short-term observation of patients.

MATERIALS AND METHODS

Study population

This retrospective study included 107 patients recruit-

ed at the Clinic of Cardiology, Clinical Centre in Kraguje-

vac, from August 2006 until the end of 2007. 

Protocol

At admission and after hospitalization, all patients were 

diagnosed with unstable angina pectoris. All patients had 

their TIMI risk score determined at admission. During 

hospitalizsation, the following factors were also assessed: 

age, sex, risk factors (diabetes, hypertension, hyperlip-

idaemia, smoking, obesity and heredity), previous car-

diovascular disease (myocardial infarction, PCI, CABG, 

PVD), ECG, CK, CK-MB, troponin I, CRP, cholesterol and 

triglycerides. Troponin I, numerically presented and ana-

lysed on VIDAS instruments, was considered negative if it 

was less than 0.01, borderline if it ranged from 0.01 - 0.1, 

and high if it was more than 0.1. Other parameters were 

considered qualitatively normal or high. During their stay 

at the hospital, low-risk patients were given pharmacologic 

therapy, whereas emergent or invasive PCI was adminis-

tered to patients in the high-risk group. Healing outcomes 

were registered for all patients fourteen days after hospital-

ization, where poor outcomes included death, myocardial 

infarction and recurrent chest pain. 

Patients with secondary or post-infarction angina pec-

toris, as well as those with a troponin I ≥ 0.1, were not in-

cluded in the study. 

Heterogeneous groups and the unavailability of an in-

terventional cardiologist and medical ward for daily 24-

hour catheterization during the period of examination 

were obstacles during the study.

Statistical analyses

Statistical analysis was performed with SPSS 10.0 for 

Windows. The results are expressed as the mean ± stan-

dard deviation (median). Data were analysed by standard 

statistical tests (c2-test, ANOVA, univariate binary logistic 

regression and multivariate binary logistic regression).

RESULTS

Demographic characteristics 

The demographic characteristics of the patients are 

presented in Table 1. Overall, 60.7% (65) of the investigated 

population was male, whereas 39.3% (42) was female. The 

average age of was approximately 64 (37-83 years of age). 

Distribution of risk factors

The distribution of risk factors is shown in Table 2. Over-

all, 31.8% (34) of patients had DM, 72.9% (78) had HTA, 

37.4% (40) had HLP, 37.4% (40) were smokers, 6.5% (7) were 

obese, and 49.5% (53) had positive family anamnesis.

No

Risk factor
Name

Number of 

patients
%

1 Diabetes 34 31.8

2 Hypertension 78 72.9

3 Hyperlipidaemia 40 37.4

4 Smoking 40 37.4

5 Obesity 7 6.5

6 Heredity 53 49.5

Table 2. Risk factors

Age (X±SD (Med; min-max)) 63.94±10.39 (66; 37-83)

Sex n (%)
male 65 (60.7%)

female 42 (39.3%)

Table 1. Demographic characteristics of the patients
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The distribution of previous cardiovascular disease is 

shown in Table 3. Overall, 72.9% (78) of patients suffered 

from previous cardiovascular disease, among whom 35.5% 

(38) had MI, 6.5% (7) underwent PCI, 13.1% (14) under-

went CABG, 7.5% (8) had PVD and 10.3% (11) had CVD.

TIMI risk score

The number of patients with a different TIMI risk score 

was significantly different in the different groups (c2-test; 

p=0.000). The most common risk score was four – in 25.2% 

of patients. The low-risk group (TIMI 0 – 2) included 30.8% 

of patients, whereas 47.6% of patients were in the interme-

diate-risk group (TIMI 3 – 4), and 21.5% of patients were 

them, 25% of patients were in the low-risk group (TIMI 

1-2), 41.7% of patients were in the intermediate-risk group 

(TIMI 3-4), and 33.3% of patients were in the high-risk 

group (TIMI 5-7) (Table 4.1).

Clinical outcome

Based on multivariate binary logistic regression (Table 

6), it was found that the outcomes werewas dependent on 

the TIMI risk score (p = 0.015). An increase in the TIMI 

risk score per 1 unit increased the risk of a poor outcome 

by 40.3%, with an odds ratio of 1.403 (1.026 - 1.918).

DISCUSSION

Patients with APns/NSTEMI can have a good progno-

sis with pharmacologic therapy if they are in the low-risk 

group, or they may require more aggressive antithrombot-

ic and invasive (PCI) therapy if they are in the high-risk 

group. Clinical indications of an increased risk of a fatal 

event in patients with APns/NSTEMI include anamnesis, 

clinical presentation, ECG, laboratory analysis, and coro-

nary angiogram results (4-7). There are many methods of 

calculating the risk of a new cardiovascular event. In the 

stratification of high-risk patient groups, several scores 

arewere used (GRACE, PURSUIT, TIMI, HEART). All of 

them have virtually the same predictive value in short-term 

observation, whereas in long-term observation, the most 

valid are the GRACE score (includes heart failure, which 

is very common in practice) and PURSUIT score (follows 

the creatinine value) (8). The GRACE risk score (based on 

clinical presentation) is a consequence of the PURSUIT 

study, which has proven increased mortality in the follow-

ing patients: elderly people and patients with hypotension, 

tachycardia, ST-segment depression, signs of heart failure 

and higher levels of markers of myocardial necrosis (9-11). 

We showed that the risk of a poor outcome (death, myo-

cardial infarction, recurrent chest pain) was increased by 

54.1% (odds ratio 1.541, table 6) when the TIMI risk score 

increased per one unit, which indicated the significance of 

the TIMI risk score in the stratification of patients with 

unstable angina pectoris. The TIMI risk score was chosen 

due to its simple usage at admission and during short-term 

observation to confirm that high-risk patients have poor-

er outcomes (14 days after hospitalization). Consistency 

in applying the recommended treatment measures is in-

creased by the isolation of high-risk patients: required hos-

pitalization, dual anti-platelet therapy, LMWH rather than 

UFH, Gp IIb/IIIa inhibitors, emergent/early invasive ther-

apy as opposed to medical therapy, regular check-ups and 

stricter control of heart risk factors due to poorer long-

No

Risk factor
Name

Number of 

patients
%

1 MI 38 35.5

2 underwent PCI 7 6.5

3 underwent CABG 14 13.1

4 PVD 8 7.5

5 CVD 11 10.3

Table 3. Previous cardiovascular disease

Univariate binary regression Multivariate binary regression

Variable Odds ratio p Odds ratio p

TIMI risk score 1.376 (1.020 – 1.856) 0.036 1.541 (1.089 – 2.180) 0.015

Table 6. Univariate and multivariate binary regression

Outcome Number of patients %

Death 3 2.8

Myocardial infarction 3 2.8

Recurrent pain 30 28

Without adverse event 70 65.4

No data 1 0.9

Table 5. Outcomes after 14 days

TIMI risk score scale Number of patients %

Low (1-2) 33 30.8

Intermediate (3-4) 51 47.6

High (5-7) 23 21.5

Table 4.1. TIMI risk score scale

TIMI risk score Number of patients %

0 1 0.9

1 10 9.3

2 22 20.6

3 24 22.4

4 27 25.2

5 17 15.9

6 5 4.7

7 1 0.9

Table 4. TIMI risk score

in the high-risk group (TIMI 

5 – 7) (Table 4). Moreover, 36 

out of 107 patients (34.6%) had 

poor outcomes (recurrent pain 

in the chest, myocardial infarc-

tion, death) (Table 5). Among 
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A positive correlation between TIMI risk score and tro-

ponin values indicated that patients with angina pectoris 

and borderline troponin values have an increased risk of a 

poor outcome, which may be an additional benefit of the 

utilization of the TIMI risk score.

CONCLUSION

The present study noteddemonstrated that the TIMI 

risk score was a reliable predictor of a poor outcome in 

the short-term observation of patients with unstable angi-

na pectoris. The TIMI risk score is the most prompt strat-

ification testand is and is particularly convenient for the 

emergency department. A high TIMI risk score, which can 

be determined as soon as the patient is hospitalized, deter-

mines the course of subsequent treatments.
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