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Article History Introduction: Patients with ST-segment elevation myocardial
Kizzl‘g‘; Fl\‘zl;ruza:)%m% infarction (STEMI) have increased risk for death and adverse cardiac
Key I‘)VOI: ds: y evgntg. Of great concern is the risk of cardigc arrest that accopnts for the
Comparison. TIMI risk majority of ear}y deaths and other. major adverse. carchac e\fents.
score STEN,II MACE Significant hospital resources are dedicated to these high risk patients.

’ ’ ’ Objective: To see the correlation of MACE between High and Low
TIMI Risk. Methodology: This cross-sectional prospective study was
conducted in the Department of Cardiology, Sylhet MAG Osmani
Medical College Hospital, Sylhet during the period from July 2017 to
June 2018. Fifty patients with definite diagnosis of acute STEMI,
received streptokinase, aged above 18 years and both sex were included.
Prior myocardial infarction, coronary revascularization procedures
either CABG or angioplasty or coronary stenting; co-morbidities such
as renal failure, heart failure, cardiomyopathy, valvular heart disease
and congenital heart disease were excluded. On admission TIMI was
recorded. In hospital MACE were also recorded. Results: The mean age
of patients was 52.64 (SD 11.88) years and majority of the patients were
male (84%) with male to female ratio was 5.25:1. The mean TIMI risk
score for STEMI 4.50 (SD 2.38). In hospital major adverse cardiac
events (MACE) occurred in 19 (38.0%) cases. TIMI risk score for
STEMI was significantly higher in patients with MACE compared to
without MACE (16.95, SD 1.78 versus 3.00, SD 1.10; p<0.001)
respectively. Conclusion: In hospital major adverse cardiac events
(MACE) occurred in 19 (38.0%) cases. TIMI risk score for STEMI was
significantly higher in patients with MACE compared to patients
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without MACE (16.95, SD 1.78 versus 3.00, SD 1.10; p<0.001)
respectively. From the study we conclude that TIMI risk score (5 or

*Corresponding author | above) is a reliable tool in predicting in- hospital major adverse cardiac

M. A. Mukid

events in ST-segment elevation myocardial infarction.

2023, www.medrech.com

INTRODUCTION

Patients with ST-segment elevation
myocardial infarction (STEMI) have increased
risk for death and adverse cardiac events. Of
great concern is the risk of cardiac arrest that
accounts for the majority of early deaths and
other major adverse cardiac events. Significant
hospital resources are dedicated to these high
risk patients. A potentially relevant issue in the
treatment of patients with STEMI is that this
population is highly heterogeneous regarding
their risk of adverse events. Thus, their correct
stratification becomes essential to evaluate
their prognosis and to take accurate
therapeutic decisions. An ideal risk score must
be useful, simple & fast to apply to predict
prognosis at short and long range [1]. So
accurate risk stratification of patients with
STEMI is important to target efficiently the
use of evidence-based therapies and is to
identify high risk patients who may get benefit
from advanced treatment. In particular, the
capacity to reliably identify patient at very low
risk for fatal recurrent events may offer the
opportunity to select low risk patients for early
discharge [2]. In the developing nations like
Bangladesh, medical facilities are very limited
and various investigations procedures are not
widely available, very often costly and time
consuming. In these situations, The
Thrombolysis in Myocardial Infarction (TIMI)
risk score is likely to be clinically useful to
predict the short term prognosis. The TIM)
risk score for ST-Elevated Myocardial
Infarction (STEMI) is a simple integer score
for bed side risk assessment of developing and
adverse cardiac outcome (death, re-infarction
or recurrent severe ischaemia) of patients with
STEMI [3]. It also helps to provide a more
accurate assessment of a patient’s prognosis

[4]. The term acute myocardial infarction
(AMI) should be used when there is evidence
of myocardial injury (defined as an elevation
of cardiac troponin values with at least one
value above the 99" percentile upper reference
limit) with necrosis in a clinical setting
consistent with myocardial ischaemia [5].
Typically, this involves a rise and fall of
cardiac biomarkers, along with supportive
evidence in the form of symptoms, suggestive
electrocardiogram (ECG) changes, or imaging
evidence of a new loss of viable myocardium
[6]. The overall prevalence of MI in the US is
around 2.8% in adult’s ages 20 years or over.
The estimated incidence is 550,000 new and
200,000 recurrent MIs annually. According to
American Heart Association estimates, every
42 seconds an American will have an MI. In
2013, 116,793 deaths in the US were due to
MI, and of these around 57% were in males
and 43% were in females. The incidence of MI
has been steadily decreasing in Western
countries over the past 20 years, which may be
due to better control of risk factors such as
hypertension, diabetes, high cholesterol, and
smoking [7]. The relative incidences of
STEMI and NSTEMI are decreasing and
increasing, respectively [8, 9]. Probably the
most  comprehensive  European  STEMI
registry is found in Sweden, where the
incidence rate of STEMI was 58 per 100 000
per year in 2015. In other European countries,
the incidence rate ranged from 43 to 144 per
100 000 per year. Similarly, the reported
adjusted incidence rates from the USA
decreased from 133 per 100 000 in 1999 to 50
per 100 000 in 2008, whereas the incidence of
NSTEMI remained constant or increased
slightly. There is a consistent pattern for
STEMI to be relatively more common in
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younger than in older people, and more
common in men than in women [10]. TIMI
risk score for STEMI patients as a predictor of
in-hospital mortality was reported mostly in
abroad. In Bangladesh a few studies have
revealed increasing TIMI risk score is
associated with increased risk of major
adverse cardiac events. But no study yet to be
done in Sylhet division regarding the
correlation of TIMI risk score and major
adverse cardiac events in patients with
STEMI. Therefore, this study is designed to
see the correlation of TIMI risk score and
major adverse cardiac events in patients with
STEML
METHODOLOGY
Study Design: This was a cross-sectional
observational study.
Study period: This study was conducted
during the period from 1 July 2017 to 30"
June 2018.
Place of Study: This study was conducted in
the Department of Cardiology, Sylhet MAG
Osmani Medical College Hospital, Sylhet.
Target Population: The patients got admitted
in the Coronary Care Unit of Department of
Cardiology, Sylhet MAG Osmani Medical
College Hospital, Sylhet with the diagnosis of
ST elevation myocardial infarction (STEMI)
were the target population.
Study Population: The patients got admitted
in the Coronary Care Unit of Department of
Cardiology, Sylhet MAG Osmani Medical
College Hospital, Sylhet with the diagnosis of
ST elevation myocardial infarction (STEMI)
and those fulfilling the inclusion criteria were
the study population.
Inclusion criteria
* Patients with STEMI.
* Age above 18 years.
* Those who received streptokinase
Exclusion Criteria
* Prior myocardial infarction, coronary
revascularization procedures either
CABG or angioplasty or coronary
stenting.

e Serious co-morbidities like renal
failure, heart failure, cardiomyopathy,
valvular heart disease, congenital heart
disease and severe anaemia.

Sample Size: Sample was calculated by using
Guilford and Frucher’s formula, considering
5% level of significance, 5% precision level
(marginal error) and the prevalence rate of
coronary artery disease in Bangladesh of 3.4%
[11]. The sample size is calculated by using
under mentioned formula which comes to 50.
2

The formula is: n= %
Sampling Technique: Non-probability,
convenient sampling method was applied.
Follow up: schedule was

o All patients were followed up hourly in
Ist 24 hours and then 3 times in
24hours (8:00am, 2:00pm, 8:00pm) up
to discharge of the patients.

During follow up: followings were recorded

* Development of chest pain (post MI
angina).

* Recurrent ML

* Any arrhythmia.

e Cardiogenic shock

* In-hospital mortality.

Data interpretation and analysis:
Data were processed and analyzed both
manually and by using SPSS (Statistical
Package for Social Sciences) Version 22.0.
Quantitative data were expressed as mean and
standard deviation; comparison was dome
using unpaired t test. Qualitative data were
expressed as frequency and percentage.
Analysis was done by T-test. Pearson’s
correlation coefficient was also determined. A
probability value p<0.05 was considered as
significant, p <0.01 was considered as highly
significant and p>0.05 was considered as non-
significant.

The TIMI score was created and
validated in a sample of patients with ST-
segment elevation myocardial infarction, and
thus, has specific variables for this clinical
condition. In brief, this score consists of eight
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dichotomic variables, with the exception of (Table-I).
age that adds points in two distinct strata
Table-1: TIMI Risk Score for STEMI [12]

Component of TIMI risk score Score
Age between 65-74 years old 2 points
Age > 75 years old 3 points
History of diabetes, hypertension or angina 1 point
Systolic blood pressure < 100 mmHg 3 points
Heart rate > 100 bpm 2 points
Killip classification II to IV 2 points
Weight < 67 Kg 1 point
ST segment elevation in anterior wall or left 1 point
bundle branch block

Reperfusion time > 4 hours 1 point

The final score may vary between 0 and 14

Risk categorization based on the baseline RESULTS
TIMI risks score from 0-14 possible points: (1) Fifty patients with ST elevation
Low risk, 0 to 4; (2) Moderate risk 5 to 8; and myocardial infarction were studied. The
(3) High risk 9 to 14 (Singh and Rajender, results were shown in below:
2015) [13].
Table-II: Distribution of the Patients by Age (n=50)

Age Frequency Percentage (%)

<65 years 38 76.0

> 65 years 12 24.0

Mean (SD) 52.64 (SD 11.88)

The age of the patients ranged from 35 to 75 years with the mean age of 52.64 (SD 11.88) years.
Distribution of the patients by age was shown in Table-II.

STEMI
<.

EMale HFemale

Figure-1: Sex distribution of the patients.

In the present study 84.0% patients with STEMI were male and 16.0% were female with a ratio of
male to female was 5.25:1.
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Table-III: Distribution of the Patients According to the Thrombolysis in Myocardial Infarction

(TIMI) Risk Score for STEMI

TIMI risk score Frequency Percentage
1to4 29 68.0
5-14 21 32.0
Mean (SD) 4.50 (SD 2.38)

; |

- =
—
i ]
MACE (n=19) No MACE (n=31)

Figure-2: Distribution of Patients According to Major Adverse Cardiac Events (MACE) and the

Thrombolysis in Myocardial Infarction (TIMI) Risk Score for STEMI.

The Thrombolysis in Myocardial Infarction
(TIMI) risk score in STEMI was 6.95 (SD
1.78) in patients with major adverse cardiac
events (MACE) and was 3.00 (SD 1.10) in
patients with no major adverse cardiac events

(No MACE). TIMI risk score for STEMI was
significantly higher in patients with major
adverse cardiac events (MACE) compared to

patients with no major adverse cardiac events
(No MACE) (t=9.736; p<0.001) (Figure-5)

Table-IV: Comparison of Demographic and Risk Factors between TIMI Risk Score of High Risk

(>5) and Low Risk (<4)

Variables High TIMI (>5) Low TIMI (<4)
Age (years) 58.62 (SD 12.95) 48.31 (SD 9.00)
Sex (male) 18 (85.7%) 24 (82.8%)
Smoker 14 (66.7%) 18 (62.1%)
Hypertension 10 (47.6%) 7 (24.1%)
Diabetes mellitus 7 (33.3%) 6 (20.7%)
Dyslipidemia 2 (9.5%) 0 (0.0%)
Family history of IHD 5(23.8%) 11 (37.9%)

*Chi-Square (%) test and "Fisher’s Exact test were applied to analyse the data. (Annex- 4)

Table-V: Comparison of MACE between High and Low TIMI Risk

MACE High TIMI (>5) Low TIMI (<4)
Post MI Angina 11 (52.4%) 1(3.4%)
Arrhythmias 12 (57.1%) 1(3.4%)
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Re-infarction 1(4.8%) 1 (3.4%)
Cardiogenic shock 6(28.6%) 1(3.4%)
Left ventricular failure 12 (57.1%) 7 (24.1%)
Death 12 (57.1%) 1 (3.4%)

*Chi-Square (%) test and "Fisher’s Exact test were applied to analyse the data. (Annex- 4)

Post MI Angina [11 (52.4%) versus 1 (3.4%);
v*=15.989]; Arrhythmias [12 (57.1%) versus 1
(3.4%); ¢*=18.252; Cardiogenic  shock
[6(28.6%) versus 1 (3.4%)]; Left ventricular
failure [12 (57.1%) versus 7 (24.1%);
v*=5.632]; Death [12 (57.1%) versus 1 (3.4%);
v*=18.252] were significantly higher in
patients with TIMI risk score >5 compared to
TIMI risk score <4.
But Re-infarction [1(4.8%) versus 1 (3.4%)]
did not differ significantly between patients of
TIMI risk score >5 and TIMI risk score <4
(Table-V).
DISCUSSION

In this study the age of the patients
ranged from 35 to 75 years with the mean age
of 52.64 (SD 11.88) years. This result
correlated with the study of Masood, Naqvi,
Jafar, et al., [14] that the mean age of their
patients was 51.89 = 12.01 years. Alam, Ullah,
Ulabbi, et al., [15] found that the mean age of
the patients with acute myocardial infarction
was 53.6 = 10.3 years. This study also
revealed that 76.0% patients of STEMI were
in the age group of below 65 years and 24.0%
patients were in the age group of 65 or above
years. This result correlated with the study of
Ehsan, Mahmood, Siddique, et al., [4] that
72.8% patients of STEMI were in the age
group of below 65 years and 27.2% patients
were in the age group of 65 or above years. In
the present study 84.0% patients with STEMI
were male and 16.0% were female with a ratio
of male to female was 5.25:1. This result was
almost similar to the study of Ehsan,
Mahmood, Siddique, et al.,, [4] that 81%
patients with STEMI were male and 19.0%
were female. This result also correlated with
Chen, Huang and Lin,[16] that 88.9% patients
with STEMI were male and 11.1% were
female. Correia, Garcia and Kalil, et al., 17]

reported that 72.0% patients with STEMI were
male and 28.0% were female. Male
preponderance was reported in several other
studies [18]. Numerous previous series have
reported a male preponderance in patients
presenting with STEMI. The Thrombolysis in
Myocardial Infarction (TIMI) risk score for
STEMI of the patients ranged from 1 to 11 with
the mean TIMI risk score of 4.50 (SD 2.38)
years. Correia, Garcia and Kalil, et al., [17]
reported that TIMI score for STEMI was 3.7 +
2.3. Chen, Huang and Lin, [16] reported that
the median value of the TIMI risk score was 5
in the patients with STEM. Betancourt-Plaza
and Martos-Benitez, [19] found the average
TIMI score was 5.04 (SD 2.7 points). This
study also showed that 36.0% of patients had
TIMI risk score 5 or above and 64.0% had up
to 5. Gonzalez-Pacheco, Arias-Mendoza,
Alvarez—Sangabriel, et al.,[20] found that
patients were classified as low risk with a
TIMI score of 04 (68%) and high risk with a
TIMI score >5 (32%). Masood, Naqvi, Jafar, et
al., [14] found that patients with TIMI score of
up to 4 in 68% cases and with a TIMI score >5
in 32% of cases. This study showed that the
best TIMI risk score at cut-off point of >5 in
predicting in- hospital MACE in STEMI with
the sensitivity of 94.7%, specificity of 90.3%,
positive predictive value of 85.7%, negative
predictive value of 96.6% and accuracy of
92.0%. This result correlated with the study of
Correia, Garcia and Kalil, et al.,[17] which
found that the optimal cutoff-points of TIMI of
> 4 with sensitivity 88% and a specificity of
72%. This study revealed that post M1 Angina
[11 (52.4%) versus 1 (3.4%); RR=30.8 (95%
CI=3.5-269.9); p<0.001]; Arrhythmias [12
(57.1%) versus 1 (3.4%); RR=37.3 (95%
CI=4.2-328.2); p<0.001]; Cardiogenic shock
[6(28.6%) versus 1 (3.4%); RR=11.2 (95%
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CI=1.2-101.9); p=0.033]; Left ventricular
failure [12 (57.1%) versus 7 (24.1%); RR=4.2
(95% CI=1.2-14.1); p=0.018]; Death [12
(57.1%) versus 1 (3.4%); RR=37.3 (95%
CI=4.2-328.2); p<0.001] were significantly
higher in patients with high-risk group (TIMI
risk score >5) compared to low-risk group
(TIMI risk score <4). But Re-infarction
[1(4.8%) versus 1 (3.4%); RR=1.4 (0.083-
23.7); p=0.738] did not differ significantly
between patients of high-risk group (TIMI risk
score >5) and low-risk group (TIMI risk score
<4). In this regards Gonzalez-Pacheco, Arias-
Mendoza, Alvarez—Sangabriel, et al., [20]
observed that mortality was eight-fold higher
in the high-risk group than in the low-risk
group (14.8% vs. 2.1%; OR 8.2, 95% CI 3.66—
18.54, p=0.0001). Other adverse events also
occurred more frequently in the high-risk
group: heart failure (15.3% vs. 4.1%,
p=0.0001), development of cardiogenic shock
(10.9% vs. 1.5%, p=0.0001), ventricular
arrhythmias (14.8% vs. 5.9%, p<0001), and
development of the no-reflow phenomenon
(22.4% vs. 13.6%, p=0.01). The incidence of
reinfarction and stroke was low and there were
no significant differences between both
groups.
CONCLUSION
In hospital major adverse -cardiac
events (MACE) occurred in 19 (38.0%) cases.
TIMI risk score for STEMI was significantly
higher in patients with MACE compared to
patients without MACE (16.95, SD 1.78
versus 3.00, SD 1.10; p<0.001) respectively.
From the study we conclude that TIMI risk
score (5 or above) is a reliable tool in
predicting in- hospital major adverse cardiac
events in ST-segment elevation myocardial
infarction.
REFERENCES
1.  Canty JM, 2008. Coronary blood flow
and myocardial ischaemia. In: Libby P,
Bonow RO, Mann DL, Zipes DP, Eds.
Braunwald’s Heart Disease. 8" ed. WB
Saunders: Philadelphia, pp. 1167-1194.

2.

Newby LK, Calief MR, Guerci A.
Weaver WD, Col J, Horgan JH, et al.
1996. Early discharge in the
thrombolytic era: an analysis of criteria
for uncomplicated infarction from the
global infarction from the global
utilization of streptokinase and t-PA for
occluded coronary arteries (GUSTO)
trial. J Am Coll card, 27, 625-632.
Morrow DA, Antman EM, Giugliano
RP, Cairns R, Charlesworth A, Murphy
SA, et al. 2001. A simple risk index for
rapid initial triage of patients with ST-
elevation myocardial infarction: an
InTIME II substudy. Lancet, 358(9293),
1571-1575.

Ehsan MA, Mahmood M, Siddique MA,
Banerjee SK, Khan LF, Hasan ATMI, et
al. 2012. Prediction of Major Adverse
Cardiac Events of Patients with Acute
Coronary Syndrome by Using TIMI
Risk Score. University Heart Journal,
8(2), 73-79.

Thygesen K, Alpert JS, Jaffe AS,
Simoons ML, Chaitman BR, White HD.
2012. Third wuniversal definition of
myocardial infarction. European Heart
Journal, 33(20), 2551-2567.

Thygesen K, Alpert JS, White HD, Jaffe
AS, Apple FS, Apple FS, Galvani M, et
al; Joint ESC/ACCF/AHA/ WHF Task
Force for the Redefinition of Myocardial
Infarction. 2007. Universal definition of
myocardial infarction. Circulation, 116,
2634-2653.

Mozaffarian D, Benjamin EJ, Go AS,
Arnett DK, Blaha MJ, Cushman M, et al;
for American Heart  Association
Statistics Committee.; Stroke Statistics
Subcommittee. 2016. Heart disease and
stroke statistics - 2016 update: a report
from the American Heart Association.
Circulation, 133, e38-e60.

McManus DD, Gore J, Yarzebski J,
Spencer F, Lessard D, Goldberg RIJ.
2010. Recent trends in the incidence,

204 | Page

Download the article from www.medrech.com




10.

11.

12.

13.

Mukid M. A. et al., Med. Res. Chronicles.,10(3),198-205 | 2023

treatment, and outcomes of patients with
STEMI and NSTEMI. Am J Med,
124(1), 40-47.

Sugiyama T, Hasegawa K, Kobayashi Y,
Takahashi O, Fukui T, Tsugawa Y.
2015. Differential time trends of
outcomes and costs of care for acute
myocardial infarction hospitalizations by
ST elevation and type of intervention in
the United States, 2001-2011. J Am
Heart Assoc, 4(3), e001445.

Ibanez B, James S, Agewall S, Antunes
MlJ, Bucciarelli-Ducci C, Bueno H, et al;
ESC Scientific Document Group. 2018.
2017 ESC  Guidelines for the
management of acute myocardial
infarction in patients presenting with ST-
segment elevation: The Task Force for
the management of acute myocardial
infarction in patients presenting with ST-
segment elevation of the European
Society of Cardiology (ESC). Eur Heart
J,39(2), 119-177.

Zaman MM, Ahmed J, Choudhury SR,
Parvin K, Islam MS. 2007. Prevalence of
Ischemic Heart Disease in a Rural
Population of Bangladesh. Indian Heart
Journal, 59, 316-322.

Morrow DA, Antman EM, Charlesworth
A, Cairns R, Murphy SA, et al. 2000.
TIMI Risk Score for ST-Elevation
Myocardial Infarction: A Convenient,

Bedside, Clinical Score for Risk
Assessment at  Presentation: An
Intravenous nPA for Treatment of

Infarcting Myocardium Early II Trial
Substudy. Circulation, 102, 2031-2037.
Singh SP, Rajender M. 2015. A
prospective observational study on risk
assessment of stemi patients at a tertiary
care hospital. Int J Pharm Pharm Sci,
7(2), 148-153.

14.

15.

16.

17.

18.

19.

20.

Masood A, Naqvi MA, Jafar SS, Mufti
AA, Akram Z. 2009. In-hospital
outcome of acute myocardial infarction
in correlation with 'thrombolysis in
myocardial infarction' risk score. J] Ayub
Med Coll Abbottabad, 21(4), 24-27.
Alam MS, Ullah M, Ulabbi SU, Haque
MM, Uddin R, Mamun MS, et al. 2011.
Prediction of the Site of Coronary Artery
Lesion in Acute Inferior Myocardial
Infarction with Right Sided Precordial
Lead (V4r). Cardiovasc J, 4, 46-52.
Chen Y-H, Huang S-S, Lin S-J. 2018.
TIMI and GRACE Risk Scores Predict
Both  Short-Term and Long-Term
Outcomes in Chinese Patients with
Acute Myocardial Infarction. Acta
Cardiol Sin, 34, 4-12.

Correia LCL, Garcia G, Kalil F, Ferreira
F, Carvalhal M, Oliveira R, et al. 2014.
Prognostic Value of TIMI Score versus
GRACE Score in ST-segment Elevation
Myocardial Infarction. Arq Bras Cardiol,
103(2), 98-106.

Silveira DS, Jaeger CP, Hatschbach L,
Manenti ERF. 2016. Validation of TIMI
risk score for STEMI. International
Journal of Cardiovascular Sciences,
29(3), 189-197.

Betancourt-Plaza I, Martos-Benitez FD.
2016. TIMI score as a predictor of death
in patients with acute myocardial
infarction without percutaneous
coronary intervention CorSalud, 8(2),
111-116.

Gonzalez-Pacheco H, Arias-Mendoza A,
Alvarez—Sangabriel A, Juarez-Herrera U,
Damas F, Eid-Lidt G, et al. 2012. The
TIMI risk score for STEMI predicts in-
hospital mortality and adverse events in
patients  without cardiogenic shock
undergoing primary angioplasty. Arch
Cardiol Mex, 82(1), 7-13.

205 | Page

Download the article from www.medrech.com




