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Abstract: Introduction: TIMI (Thrombolysis in Myocardial Infarction) score is a model for predicting the severity of vascu-
lar diseases. This study aimed to evaluate the correlation between this score and the number of vessels involved
in patients with Unstable Angina (UA) or Non-ST Elevation Myocardial Infarction (NSTEMI). Methods: This
prospective cross-sectional study was designed to evaluate the correlation between TIMI score, and the number
of vessels involved in the angiographic study of NSTEMI and UA patients presenting to emergency department.
Results: 297 patients with the mean age of 62.16+36.59 years were entered (58.2% male; 193 (65%) UA and 104
(35%) NSTEMI). The Mean TIMI score among patients was 3.21+1.55. Based on the TIMI score, patients were
categorized into 3 groups. 105 (35.35%) patients had a TIMI score of 0 to 2, 120 (40.40%) had a score of 3 to 4,
and 72 (24.24%) had a score of 5 to 7. Patients with a TIMI score of 5 to 7 had a greater likelihood of three-vessel
coronary artery disease compared to patients with a TIMI score of 3 to 4 (OR: 5.34, 95% CI: 2.64 to 10.80; p <
0.0001) or those with a TIMI score of 0 to 2. (OR: 29.45, 95% CI: 12.87 to 67.37; p < 0.0001). Two-vessel coronary
artery disease was more likely to be found in patients with a TIMI score of 3 to 4 or those with a score of 5 to 7
compared to patients with a TIMI score of 0 to 2 (OR: 3.69, 95% CI: 1.60 to 8.51; p <0.0001 and OR: 2.67, 95% CI:
1.04 to 6.82; p = 0.04, respectively). Conclusion: There is a direct and significant correlation between TIMI score
and the number of coronary vessels involved in patients presenting to emergency department following UA or
NSTEMI.
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1. Introduction

Advancements of cardiac care units and revascularization
methods, as well as the developments in pharmacotherapy,
have led to improved patient outcomes after acute coronary
syndrome (ACS) (1, 2). Despite recent developments, coro-
nary artery disease (CAD) remains the leading cause of death
across the world. Myocardial infarction (MI) is known as the
most severe presentation of CAD and CAD accounts for 30%
of all mortalities (3). Each year, three million people expe-
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rience ST-segment elevation MI (STEMI) and also non-ST-
segment elevation MI (NSTEMI) was estimated to occur in
about four million (4). Several randomized clinical trials per-
formed in the past two decades have established that im-
mediate and complete restoration of flow in the occluded
artery decreases infarct size, improves survival rates, and pre-
serves left ventricular (LV) function (5, 6). Choosing the best
treatment in the initial stages following quick diagnosis is of
great importance in improving the outcome. Nonetheless,
electrocardiogram (ECQ), as the most readily available diag-
nostic tool in chest pain units, is not adequately helpful in
decision making(7). The TIMI (Thrombolysis in Myocardial
Infarction) research group has introduced a specific model,
the TIMI risk score assessment tool, which has been found
to be predictive of the severity of vascular diseases and the
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potential of coronary circulation involvement in chest pain
patients (8). There are seven components used in the cal-
culation of the TIMI score. Patients presenting with Unsta-
ble Angina (UA) or NSTEMI that fit score 3 or more on the
TIMI model are mostly recommended to undergo early inva-
sive management with cardiac angiography and revascular-
ization if necessary (9).

The TIMI score was established as one of the most com-
monly utilized risk assessment models in the chest pain units
to warrant further workup. Hence, the development of the
TIMI risk score originated from developed countries, with
limited data evaluating the effectiveness in developing coun-
tries. This is particularly important for lower-middle-income
countries, which are increasingly affected by cardiovascu-
lar disease epidemic and encompass different genetics and
lifestyle. This study aimed to evaluate the correlation be-
tween TIMI risk score and the number of vessels involved in
the angiographic study of patients presenting to emergency
department following UA or NSTEMI.

2. Methods
2.1. Study design and setting

This prospective cross-sectional study was designed to eval-
uate the correlation between TIMI score, and the number of
vessels involved in the angiographic study of NSTEMI and UA
patients, presenting to Modarres Hospital, Tehran, Iran, from
April 2019 to August 2020. The study was approved by the
ethics committee of Shahid Beheshti University of Medical
Sciences (Code:

IR.SBMU.RETECH.REC.1398) and the researchers adhered to
the principles of the Helsinki Declaration and patient data
confidentiality throughout the study. Written informed con-
sent was obtained from all the patients for participating in
the study.

2.2. Participants

Patients with UA or NSTEMI who underwent angiographic
study were included in the study using census sampling
method. Patients with unclear past medical history or past
coronary angiographic history, prior coronary artery bypass
graft (CABQ), atypical chest pain, evidence of ST-segment el-
evation in the initial ECG, those who underwent the angio-
graphic procedure due to reasons other than ischemic heart
disease, and those who did not give consent for participating
were excluded.

2.3. Data gathering

Data on baseline characteristics, including demographics
(age, sex), risk factors (weight, hypertension, diabetes, cur-
rent smoking, family history of coronary artery disease), and
medical history (prior angina or MI), were collected. TIMI

score predictive factors (Presence of at least three risk factors
for coronary artery disease, age of 65 years or older, presence
of 2 or more episodes of angina 24 hours before the presen-
tation, aspirin use in the past seven days, previous history
of coronary stenosis of 50% or more, ST-segment deviations
greater than or equal to 0.05 mV on initial ECG on admis-
sion, elevated serum cardiac markers of necrosis) and angio-
graphic data were also included in the checklist.

Coronary artery angiography was done and reported by one
expert cardiologist. Stenosis of the coronary artery was given
a score of 0 if narrowing was less than 50% and a score of 1 if
stenosis was greater than 50%. Echocardiography study was
done by an expert cardiologist at the time of admission using
vivid® S6 GE device. Cardiologists who performed the an-
giographies and echocardiographs were blinded to the TIMI
scores of patients.

2.4. TIMI score

The following seven factors help assess the mortality risk:

1. Presence of at least three risk factors for coronary
artery disease (i.e., diabetes mellitus, hypertension, hyper-
lipidemia, smoking, family history).

2. Age of 65 years or older.

3. Presence of 2 or more episodes of angina 24 hours before
the presentation.

4. Aspirin use in the past seven days.

5. Previous history of coronary stenosis of 50% or more.

6. ST-segment deviations more than or equal to 0.05 mV on
ECG on admission.

7. Elevated serum cardiac markers of necrosis.

Each factor has a value of one point. A higher score implies a
higher likelihood of mortality.

The risk of mortality and need for further invasive cardiac in-
tervention for each score is as follows:

* 4.7% for a score of 0/1

* 8.3% for a score of 2

* 13.2% for a score of 3

* 19.9% for a score of 4

*® 26.2% for a score of 5

* 40.9% for a score of 6/7

Scores ranging from 0-2 represent a low risk. Scores from 3-5
are considered to point to intermediate risk. A score of 6 or 7
indicates high risk (10).

2.5. Statistical analysis

Patient characteristics were summarized using frequency (%)
or mean + standard deviation. Logistic regression analysis
was used to assess the correlation between the TIMI risk and
severity of CAD. Results are presented as odds ratios (ORs)
with corresponding 95% confidence intervals (CIs) and IBM
SPSS 23.0 was used to perform statistical analyses. (IBM SPSS
Inc., Chicago, IL). For all analyses, two-sided P values <0.05
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Variables TIMI score P
Total n=297 0-2n=105 3-4n=120 5-7n=72

Sex

Male 173 (58.2) 67 (63.8) 65 (54.2) 41 (56.9) 0.33

Female 124 (41.8) 38 (36.2) 55 (45.8) 31 (43.1)

Diagnosis

Unstable angina 193 (65.0) 84 (80.0) 77 (64.2) 32 (44.4) <0.001

NSTEMI 104 (35.0) 21 (20.0) 43 (35.8) 40 (55.6)

CAD risk factor

Diabetes mellitus 112 (37.7) 18 (17.1) 56 (46.7) 38 (52.8) <0.001

Smoking 134 (45.1) 49 (46.7) 52 (43.3) 33 (45.8) 0.87

Hypertension 183 (61.6) 48 (45.7) 75 (62.5) 60 (83.3) <0.001

Dyslipidemia 159 (53.5) 43 (41.0) 64 (53.3) 52 (72.2) <0.001

Family history of CAD 75 (25.3) 19 (18.1) 32 (26.7) 24 (33.3) 0.06

Ectatic vessels

Number 26 (8.8) 12 (11.4) 12 (10.0) 2(2.8) 0.11

Data are presented as number (%). CAD: coronary artery disease; NSTEMI: non-ST segment elevation Myocardial infarction.

Frequency of TIMI risk score variables in the study population

Age of 65 years or older 116 (39.1)

ST-segment deviations =0.05 mV on initial ECG on admission 136 (45.8)

Presence of = 2 episodes of angina 24 hours before the presentation 225 (75.8)

Aspirin use in the past seven days 185 (62.3)

Previous history of coronary stenosis of 50% or more 46 (15.5)

Elevated serum cardiac markers of necrosis 103 (34.7)

Presence of at least three risk factors for coronary artery disease 136 (45.8)

Data are presented as number (%). ECG: electrocardiogram.

Correlation between TIMI score and number of coronary arteries involved
Involvement* Total TIMI score P
0-2n=105 3-4n=120 5-7n=72

Normal/nonsignificant 62 (20.9) 53 (50.5) 9(7.5) 0 (0.0) <0.001

One vessel 68 (22.9) 32 (30.5) 34 (28.3) 2(2.8) <0.001

Two vessels 49 (16.5) 8 (7.6) 28 (23.3) 13 (18.1) <0.001

Three vessels 118 (39.7) 12 (11.4) 49 (40.8) 57 (79.2) <0.001

Data are presented as number (%). *: number of coronary artery vessels involved in angiography.

were considered significant.

3. Results

3.1. Baseline characteristics of studied patients

297 patients with mean age of 62.16+36.59 years who pre-
sented with acute coronary syndrome and underwent coro-
nary angiography during the study period were entered
(58.2% male). 193 (65%) were diagnosed with UA and 104
(35%) with NSTEMI. The Mean ejection fraction within the
study population was 48.68%+10.25%. Among the studied
cases, 27 (9%) patients were categorized as having severe sys-

tolic dysfunction with an EF of 30% or less. The Mean num-
ber of significant coronary lesions was 1.75+1.18 vessels. 26
(8.8%) patients had ectatic coronary vessels in angiography.
Tables 1 and 2 show the baseline characteristics of the pa-
tients. The Mean TIMI score among patients was 3.21+1.55.
Based on the TIMI score, patients were categorized into 3
groups. 105 (35.35%) patients had a TIMI score of 0 to 2, 120
(40.40%) had a score of 3 to 4, and 72 (24.24%) had a score of
5to7.
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3.2. Correlation of TIMI score and number of ves-
sels involved

Table 3 summarizes the correlation between TIMI score and
the number of coronary arteries involved. Patients with a
TIMI score of 5 to 7 had a greater likelihood of three-vessel
coronary artery disease compared to patients with a TIMI
score of 3 to 4 (OR: 5.34, 95% CI: 2.64 to 10.80; p < 0.0001)
or those with a TIMI score of 0 to 2 (OR: 29.45, 95% CI: 12.87
to 67.37; p < 0.0001). Two-vessel coronary artery disease was
more likely to be found in patients with a TIMI score of 3 to
4 or those with a score of 5 to 7 compared to patients with a
TIMI score of 0 to 2 (OR: 3.69, 95% CI: 1.60 to 8.51; p <0.0001
and OR: 2.67, 95% CI: 1.04 to 6.82; p = 0.04, respectively).
One-vessel CAD was also seen more often in patients with a
score of 0 to 2 compared to patients with a score of 3 to 4 or
5 to 7 (OR: 15.34, 95% CI: 3.54 to 66.42; p< 0.0001 and OR:
13.83, 95% CI: 3.21 to 59.61; p < 0.0001). No statistically sig-
nificant correlation was found between non-significant CAD
angiographic finding and TIMI score.

4, Discussion

Patients with NSTEMI are older and have multiple cardiovas-
cular risk factors, as well as an increased risk of cardiovascu-
lar complications. Hence, the TIMI risk score was found to be
helpful in the identification of high-risk patients. This study
was conducted to assess the correlation of the number of oc-
cluded vessels with TIMI risk score. The main findings of this
study demonstrated that TIMI score appears to be a practical
tool for identifying high-risk patients after AMI, particularly
in relation to the number of vessels with thrombus, and can
also predict the findings in angiography follow-up.

In this study, data were collected from a group of 297 pa-
tients who presented to our center with signs or symptoms of
UA or NSTEMI; their TIMI score calculated at the time of ad-
mission significantly correlated with the number of occluded
vessels and severity of ischemia later found in the angio-
graphic study (Average TIMI score was 3.2 vs. average num-
ber of occluded vessels 1.8). Most patients were men younger
than 65 years old and diagnosed with unstable angina. Our
study revealed that TIMI score significantly increased with
an increase in the number of vessels involved in thrombotic
obstruction (P-value=0.001, r= 0.639). The correlation was
found in both groups of UA and NSTEMI.

TIMI score has been validated by the TACTICS-TIMI trial (11)
and PRISM-PLUS trial (12). Also, based on the ESSENCE
trials (13) and TIMI IIB (9) study, the TIMI risk score in-
corporates the predictive factors of clinical characteristics,
ECG changes, and cardiac biomarkers for risk assessment.
This score also identifies high-risk patients and determines
whether an immediate invasive strategy would be benefi-
cial in such patients (14). Garcia et al. demonstrated that

the score has broader usefulness in risk stratification and is
easy to use as a bedside tool (15). In their experience, a cut-
off of 5 and more in TIMI score distinguished patients with
3-vessel or left main disease from those without these dis-
eases. However, the final decision regarding which revascu-
larization technique should be used in any patient will be
made in the cardiac catheterization laboratory (15). Abbas
et al. revealed that higher TIMI scores (>4) in patients were
associated with a greater extent of CAD (16). This classifica-
tion not only aids in the management of limited resources
but also helps avoiding unnecessarily imposing adverse out-
comes of invasive techniques on patients at lower risk. On
the other hand, an invasive strategy, namely routine coronary
angiography, is recommended for patients at high or mod-
erate risk. The results of our study are compatible with the
findings of the study by Mega et al. (17), who concluded that
the mean TIMI Risk Score of 3 reflects a higher risk. They fur-
thermore showed that despite similar TIMI Risk Scores, in-
hospital outcomes in patients with ACS have improved over
time (1998 through 2000), and correlated this change with the
greater use of newer antiplatelet and antithrombotic ther-
apies, such as glycoprotein and low molecular weight hep-
arin, and the increased availability of intracoronary stenting.
Also, Roffi concluded that patients with risk scores of more
than 4 were more likely to have critical stenosis (81% vs 58%,
p<0.001) and multi-vessel disease (80% vs 43%, p<0.001) (7).
It seems that, TIMI score enables us to predict the presence
of significant coronary artery lesions, as well as the severity of
stenosis and prognosis of patients undergoing thrombolytic
therapy. Furthermore, it can help us reap the benefits of early
intervention therapy in patients.

5. Limitation

There are several limitations to our study. The results of the
study are significant; however, larger cohorts are required to
assess the accuracy of the TIMI score in predicting the sever-
ity of obstructed vessels. The study does not include short or
long-term follow-ups, which can develop stronger data about
the prognostic aspect of TIMI score. Finally, our results are
derived from an observational study on the limited popula-
tion of patients referring for angiography, and may not apply
to the entire population of patients. In addition, our analyses
were not focused on mortality.

6. Conclusion

Based on the findings of present study, there is a direct and
significant correlation between TIMI score and the number
of coronary vessels involved in patients presenting to emer-
gency department following UA or NSTEMI.
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