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ABSTRACT

Acute ST-segment elevation myocardial infarction (STEMI) is a significant health
problem, which needs to be directly addressed in the attempt to regain the proper
myocardial perfusion and prevent complications. Primary PCl is the preferred reperfusion
therapy for STEMI, nevertheless, its outcomes are dependent on several factors such as
clinical and angiographic. The most established risk scores, including TIMI and GRACE
scores, barely address lesion complexity as a factor influencing procedural and post
procedural consequences. The SYNTAX Il score or the updated SYNTAX score is a
greater blend; it going beyond clinical assessment by incentivizing specific angiographic
characteristics related to STEMI patients undergoing primary PCI. Therefore, the purpose
of this study was to assess the correlation of immediate post-PCI SYNTAX 11 scores with
mortality and MACE in 124 STEMI patients burdened by multivessel CAD. There was
shown statistically significant positive linear dependence between (SYS scores and
mortality rate (r = 0.389, p < 0.001), and MACE (r = 0.421, p < 0.001). Subgroup analysis
of the correlation between different characteristics and clinical efficacy also showed
statistical significance: Elderly patients (>60 years) and overweight patients had a stronger
Correlation relationship. The results highlight the SYNTAX Il score to be helpful in
deciding the immediate clinical treatment strategies for the high-risk STEMI patient
population. This study highlights the SYNTAX Il score’s strong prognostic value in acute
STEMI patients undergoing primary PCI, predicting post-interventional mortality and
MACE rates. Higher scores correlate with poorer outcomes, emphasizing its role in risk
assessment. Future research should explore its long-term prognostic accuracy and external
validation in broader populations.

INTRODUCTION

Acute ST-segment elevation myocardial infarction

lesions, which may affect procedural and discharge
outcomes. To overcome this limitation, a new risk score

(STEMI) is one of the most severe presentations of acute
myocardial infarction worldwide [1]. Moreover, the
appropriate steps need to be taken to ensure timely and
optimal repermeation of the ischemic myocardium to
attenuate unfavourable consequences. Primary PCI has
emerged as the reference treatment for patients with
STEMI, which expectedly has enhanced the prognosis of
the disease [2, 3]. However, the outcome of primary PCI
depends on many clinical and angiographic
characteristics, so reliable risk assessment tools are
needed to determine therapeutic strategies and prognosis
[4-6].

As for other popular scores, also called simple, the
Thrombolysis in Myocardial Infarction (TIMI) and
Global Registry of Acute Coronary Events (GRACE)
scores were developed from the clinical data [7-9].
Although these scores have been applied, they do not
take into consideration the severity of the coronary
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was designed called the SYNTAX (Synergy between
Percutaneous Coronary Intervention with TAXUS and
Cardiac Surgery) score [10, 11]. Originally intended to
quantify lesion complexity in patients undergoing
coronary angiography, the SYNTAX score has been
shown to predict adverse outcomes and to be useful in
selecting revascularization strategy, especially in
patients with multivessel coronary artery disease [12].

Although the original SYNTAX score is useful in stable
CAD, there were limitations when attempting to apply it
in STEMI settings which are more acute [13]. The
prognostic use of SYNTAX score was later confirmed in
the STEMI patients undergoing primary PCI,
demonstrating its utility in risk stratification with regard
to anatomical lesion complexity [14, 15]. Based on this
a further development of the SYNTAX score was
introduced as SYNTAX Il score which provides both
clinical risk factors such as the age, diabetes, renal
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failure, left ventricular ejection fraction and presence of
comorbidities along with the anatomical characteristics
[16]. Thus, the prognostication of such a set of
procedural risks and further results is less accurate when
using a comprehensive approach.

Meta-analyses published in the last few years comment
SYNTAX Il score effectiveness in terms both by adverse
long-term and adverse short-term result in STEMI
patients [17]. For instance, Harbalioglu et al. (2021)
compared high-level SYNTAX Il scores with adverse
ST outcomes, mortality and no-reflow phenomenon, in
acute anterior STEMI cases [18]. Also found similar
prognostic value of the score in predicting mortality and
MACE in the follow up period of 4 years [19]. However,
this role of the SYNTAX Il score concerning the
immediate outcomes after primary PCI, including in-
hospital mortality, ARC and cerebrovascular
complications, has not been investigated to full extent.
This study is sought to fill this gap by assessing the
relationship between the SYNTAX Il score and early
post-PCI outcomes assessment in STEMI patients with a
focus on two weeks. As the present study aims to clarify
the value of the score in acute settings for early risk
allocation and the identification of optimal management
approaches in STEMI patients, the findings should thus
hold positive implications for patient outcomes.

METHODOLOGY

The objective of this current descriptive cross-sectional
study was to assess the relationship between SYNTAX
Il score as ranked in STEMI patients with outcomes at
their time of initial PCI. The study was completed at the
Department of Cardiology, Lady Reading Hospital,
Peshawar after six months of the approval of the study
synopsis from 28th June 2023 till 28th December 2023.
The participants were recruited from a rural health
facility hence non-probability consecutive sampling was
used; a total of 124 participants were recruited as per the
sample size calculated by the WHO formula. The
assumed values were the correlation coefficient rho (rho
= 0.249), the power of 80% and the level of significance
5%.

Inclusion criteria comprised patients 40-70 years of age,
males and females of any ethnicity, residents of the
region served by the study centers who were meeting the
operational definition of STEMI and receiving primary
PCI. Exclusion criteria included patients receiving
CABG, previous PCI, or emergent CABG indication.
Each participant provided a written informed consent for
his/her participation in the study, and all data collected
were anonymized to eliminate identification of the
participants, it was also pointed out that there were no
other risks associated with participating in the study.
Baseline demographic and clinical data, including age,
gender, BMI, and pain duration, were recorded on a
predesigned proforma. SYNTAX Il scores were
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calculated using baseline angiograms and an online
SYNTAX score calculator. All coronary lesions with
>50% diameter stenosis in vessels >1.5 mm was scored,
including occluded infarct-related arteries as occlusions
of <3 months. Scores were categorized as low (<22),
intermediate (23-32), or high (>33). Two independent
investigators blinded to clinical data performed the
scoring to reduce bias.

Primary PCI was conducted by consultant cardiologists
with at least five years of post-fellowship experience,
adhering to standard procedural protocols. Patients were
monitored during hospitalization and for 14 days post-
procedure. Immediate outcomes included mortality
(death within 14 days post-PCl) and major adverse
cardiac and cerebrovascular events (MACE), such as
repeat revascularization, acute coronary syndrome, or
stroke.

Data analysis was performed using IBM SPSS version
25. Descriptive statistics summarized quantitative
variables as means and standard deviations and
qualitative variables as frequencies and percentages.
Spearman’s correlation coefficient assessed the
association between SYNTAX Il scores and outcomes,
with stratified analyses for age, gender, BMI, and pain
duration. A p-value < 0.05 was considered statistically
significant. This methodological framework facilitated a
comprehensive evaluation of the predictive value of
SYNTAX Il scores in immediate post-PCI outcomes for
STEMI patients.

RESULTS

Baseline Characteristics

A total of 124 patients with acute STEMI undergoing
primary PCI were included in the study. The mean age
of the participants was 56.8 * 8.2 years, with 76% being
male and 24% female. The mean BMI was 26.3 £ 4.1
kg/m2. The mean duration of pain prior to presentation
was 4.2 £ 1.1 hours.

Table 1

Summarizes the Baseline Characteristics of the Study
Population.

Variable Mean £ SD  Frequency (%)

Age (years) 56.8 + 8.2
Male 94 (76%)
Female 30 (24%)
BMI (kg/m?) 26.3+4.1
Pain duration (hours) 42+11

SYNTAX I1 Score Distribution

The mean SYNTAX Il score for the study population
was 26.4 + 7.3. When categorized based on scoring
ranges, 52 patients (41.9%) were classified as having
low SYNTAX II scores (<22), 45 patients (36.3%) fell
into the intermediate range (23-32), and 27 patients
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(21.8%) were identified as having high scores (>33).

Table 2
Displays the SYNTAX Il Score Distribution.
SYNTAX Il Score Frequency (n) Percentage (%)

<22 (Low) 52 41.9%
23-32 (Intermediate) 45 36.3%
>33 (High) 27 21.8%
Figure 1
Displays the SYNTAX Il score distribution
60 50.00%
40.00%
40 30.00%
20 20.00%
10.00%
0 0.00%
<22 (Low) 23-32 >33 (High)

(Intermediate)

mmmm Frequency (n) —==Percentage (%)

Immediate Outcomes
Out of 124 patients, 16 (12.9%) experienced mortality

within 14 days of PCI, while 31 (25%) developed major
adverse cardiac and cerebrovascular events (MACE).

Table 3

Summarizes the Immediate Outcomes of the Study
Population.

Outcome Frequency (n) Percentage (%)
Mortality 16 12.9%

MACE 31 25.0%
Correlation Between SYNTAX Il Score and
Outcomes

The SYNTAX Il score demonstrated a statistically
significant positive correlation with both mortality
(r=0.389, p<0.001r = 0.389, p < 0.001r=0.389, p<0.001)
and MACE (r=0.421, p<0.001r = 0421, p <
0.001r=0.421, p<0.001).

Table 4
Correlation of SYNTAX Il Score with Mortality and
MACE.

Outcome Correlation Coefficient (r) p-Value

Mortality 0.389 <0.001

MACE 0.421 <0.001
Figure 2

Correlation of SYNTAX Il score with mortality
and MACE

0.6

0.4
|
0
Correlation Coefficient (r) p-Value

B Mortality B MACE
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Stratified Analysis

When stratified by age, gender, BMI, and pain duration,
the correlation between the SYNTAX Il score and
mortality was found to be significant among patients
aged 60 years or older (r = 0.418, p < 0.001). Male
participants demonstrated a stronger correlation (r =
0.401, p < 0.001) compared to female participants (r =
0.311, p = 0.045). Additionally, patients with a higher
BMI (>25 kg/m?) exhibited a greater correlation between
the SYNTAX Il score and major adverse cardiac and
cerebrovascular events (MACE) (r = 0.435, p < 0.001).

DISCUSSION

SYNTAX I1 Score Distribution

This research aimed to assess the feasibility of SYNTAX
Il score as a prognostic tool for assessing immediate
outcomes in patients with acute STEMI who were
treated through primary PCl. We found out that an
increased SYNTAX Il score was a predictor of adverse
outcomes such as mortality, MACE, and macroreen.
These findings reaffirm the importance of SYNTAX Il
score as crucial resource in categorization of patients and
management of STEMI.

For the purpose of the study, patients were grouped
according to the therapeutically relevant SYNTAX I
score: high-risk patients with SYNTAX II score of >33
were identified in 21.8% of patients and those with
intermediate and high scores of 26.4+7.3. Materials and
Methods For each patient, SYNTAX Il score was
calculated, and analyzed for correlation to mortality and
MACE; Cut-off points of SYNTAX Il = 32 had a
moderately strong positive correlation to mortality rate
(r = 0.389, p < 0.001) and an almost equal positive
relationship to MACE rate (r = 0.421, p < 0.001), while
establishing the SYNTAX 1l score These results are
consistent with Farooq et al., (2013), who showed that
the SYNTAX Il score provides better predictive value
than conventional risk models. In addition, the
tendencies for the observed relations to be much higher
in patients at least 60 years old suggest the need for age-
related risk factors’ assessment in practice.

The actual combination of anatomical and clinical
characteristics presented by the SYNTAX Il score
allows for an individual approach to risk assessment and
further therapeutic treatment and resource management.
However, patients with high SYNTAX 11 scores should
be monitored closely and their comorbidities be
aggressively managed while specific measures should be
taken in order to reduce risk. For example, significant
gender differences have been observed in the links
between the variables, and such variations make it
possible to suggest that sociocultural and biological
factors should be examined for their effects on the results
in SHEMI patients.

However, important limitations are present, mainly due
to the study design being a single-center experience with
relatively short follow-up. It is therefore necessary to
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perform further multicenter validation of these results
and analyze the role of the score in determining long-
term outcomes. The findings of this study make it
evident that the SYNTAX Il score should be integrated
into everyday clinical practice in order to offer the best
care to the patients and hence enhance the quality of life
of the high-risk population.

CONCLUSION

Overall, the current study has underlined the remarkable
utility of the SYNTAX |1 score in acute STEMI patients
receiving the primary PCI since it possesses a powerful
prognostic impact pointing to immediate post-
interventional mortality and MACE rate. The patients
with higher post-SYNTAX Il scores had significantly
poorer outcomes, which confirm the score’s usefulness
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