


ST-Segment Elevation vs. Non-ST-Segment Elevation Acute Coronary Syndromes: Clinical, Metabolic and Angiographic Divergences in a Real-World Setting


Abstract
Background: Recent guidelines emphasize the pathophysiological continuum of acute coronary syndromes (ACS). However, the real-world clinical presentation of ST-segment elevation myocardial infarction (STEMI) compared to non-ST-segment elevation myocardial infarction (NSTEMI) differs considerably. 
Aim: The objective of this study is to compare the clinical characteristics, metabolic profiles, and angiographic severity between patients admitted for STEMI and those admitted for NSTEMI.
Methods: This was a single-center, observational, and analytical study conducted over a 6-month period at the Cardiology Department of the Mohammed VI University Hospital (CHU Mohammed VI) in Marrakesh, Morocco. Following written informed consent, it included 144 consecutive adult patients admitted for ACS who underwent diagnostic coronary angiography, strictly excluding those managed with an exclusively conservative strategy. Clinical data, metabolic profiles, and angiographic findings were systematically extracted and compared.
Results: The study included 97 STEMI patients (67.4%) and 47 NSTEMI patients (32.6%). The overall mean age was 63.7 ± 10.1 years. The NSTEMI group had a significantly higher proportion of females (55.3% vs. 26.8% in the STEMI group, p = 0.002) and hypertensive patients (61.7% vs. 27.8%, p < 0.001). Active smoking was predominant in the STEMI group (49.5% vs. 25.5%, p = 0.011). The metabolic burden was substantial and similar across both groups, particularly for diabetes (53.2% NSTEMI vs. 51.5% STEMI) and dyslipidemia (44.7% NSTEMI vs. 47.4% STEMI). Angiographically, STEMI was predominantly associated with single-vessel disease (56.7%) involving the left anterior descending artery (LAD, 63.9%). Conversely, NSTEMI involved the left circumflex artery (LCx) significantly more often (23.4% vs. 10.3%, p = 0.001) and was more frequently associated with severe triple-vessel disease (21.3% vs. 10.3%, p = 0.179).
Conclusion: This study confirms a profound dimorphism in the real-world presentation of ACS that often diverges from classic guideline paradigms. While STEMI predominantly characterizes younger, smoking males with single-vessel LAD occlusion, NSTEMI frequently involves older, hypertensive females presenting with complex, diffuse, and sometimes angiographically occlusive multivessel disease. Recognizing these real-world discrepancies is crucial for avoiding treatment delays and optimising individualised management.
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1. Introduction
Acute coronary syndromes (ACS) remain a leading cause of cardiovascular morbidity and mortality worldwide [1]. Pathophysiologically and electrocardiographically, the ACS spectrum is classically divided into two major entities requiring distinct management strategies: ST-segment elevation myocardial infarction (STEMI) and non-ST-segment elevation myocardial infarction (NSTEMI) . Historically addressed by separate guidelines, these two presentations were unified in the 2023 European Society of Cardiology (ESC) guidelines to emphasize the continuum of atherothrombotic coronary artery disease [2].
Although the initial presentation differs—acute and total coronary occlusion in STEMI versus subtotal or microvascular occlusion in NSTEMI—the profiles of the affected patients vary considerably in daily clinical practice [3]. Several epidemiological studies suggest that patients presenting with NSTEMI tend to be older, more often female, and carry a heavier burden of metabolic comorbidities such as diabetes and dyslipidemia compared to their STEMI counterparts [4, 5, 6]. Anatomically, this metabolic burden often translates into more complex and multivessel coronary lesions during angiography, contrasting with the often single-vessel involvement seen in inaugural STEMI, whereas NSTEMI may frequently involve the circumflex artery or multivessel disease [7, 8, 9].
However, direct comparative data simultaneously evaluating the strict metabolic profile (HbA1c, estimated glomerular filtration rate [eGFR], and inflammatory markers) and precise anatomical extent in our real-world practice remain limited. Therefore, the objective of this study is to establish a comprehensive comparative profile—clinical, metabolic, and angiographic—between patients admitted for STEMI and those admitted for NSTEMI.
2. Materials and Methods
2.1. Study Design and Population : 
This is a single-center, observational, descriptive, and analytical study conducted over a 6-month period (from May to October 2023) in the Cardiology Department of the Mohammed VI University Hospital (CHU Mohammed VI) in Marrakesh, Morocco. As a tertiary care center, our facility serves as a major regional hub for cardiovascular emergencies.
The study consecutively included 144 adult patients admitted for the management of documented ACS. Inclusion criteria required patients to be older than 18 years, presenting with a confirmed ACS diagnosis based on the Third Universal Definition of Myocardial Infarction (including acute ischemic clinical symptoms, dynamic electrocardiographic [ECG] changes, and elevation of cardiac biomarkers, specifically high-sensitivity troponins), and who subsequently underwent diagnostic coronary angiography during their index hospital stay.
Exclusion criteria were strictly defined to minimize confounding factors. We excluded patients with major missing clinical or angiographic data, those who died before reaching the catheterization laboratory, patients with a history of previous coronary artery bypass grafting (CABG), and those managed with an exclusively conservative pharmacological strategy without angiography due to extreme frailty, severe bleeding risk, or patient refusal.
2.2. Data Collection Data were systematically extracted from electronic medical records and catheterization laboratory reports using a standardized data collection form to ensure consistency. The variables comprehensively analyzed included:
· Demographic and clinical data: Age, sex, body mass index (BMI), time to consultation (defined as the delay in hours from symptom onset to first medical contact), presence of established cardiovascular risk factors (diabetes mellitus, arterial hypertension, dyslipidemia, active or former smoking), and clinical severity stage at admission categorized by the Killip-Kimball classification.
· Biological and metabolic profile: Blood samples were collected upon admission. We assessed renal function via the estimated glomerular filtration rate (eGFR) using the CKD-EPI formula, glycemic control via glycated hemoglobin (HbA1c), lipid profile focusing on LDL-cholesterol levels, and inflammatory status measured by C-Reactive Protein (CRP).
· Echocardiographic and angiographic profile: Left ventricular ejection fraction (LVEF) was evaluated via transthoracic echocardiography within the first 48 hours of admission using the modified Simpson's biplane method. Coronary angiography was performed via the radial or femoral approach by experienced interventional cardiologists. The data collected determined the culprit artery (Left Anterior Descending [LAD], Left Circumflex [LCx], or Right Coronary Artery [RCA]) based on ECG correlation and angiographic appearance (thrombus, plaque rupture, or critical stenosis). The overall extent of coronary artery disease was anatomically classified as single-vessel, double-vessel, or severe triple-vessel disease.
2.3. Statistical Analysis
Statistical analysis was performed using standard statistical software. Continuous variables are expressed as means ± standard deviations (SD), or as medians and interquartile ranges [IQR] for non-normally distributed data. They were compared using the Student’s t-test or the Mann-Whitney U test, as appropriate. Categorical variables are expressed as frequencies and percentages (%), and were compared using the Chi-square test or Fisher's exact test. A p-value of < 0.05 was considered statistically significant.
3. Results
3.1. Baseline Characteristics and Cardiovascular Risk Profile
Of the 144 included patients, 97 (67.4%) presented with a STEMI and 47 (32.6%) with an NSTEMI. The overall mean age was 63.7 ± 10.1 years. Comparative analysis (Table 1) revealed that STEMI predominantly affected males (73.2%), whereas the proportion of females rose significantly to 55.3% in the NSTEMI group (p = 0.002). Arterial hypertension was significantly more frequent among NSTEMI patients (61.7% vs. 27.8%, p < 0.001), while active smoking was the hallmark of the STEMI group (49.5% vs. 25.5%, p = 0.011). The prevalence of diabetes and dyslipidemia was similarly high in both groups.
Table 1: Baseline Demographic Characteristics and Cardiovascular Risk Factors
	Variables
	STEMI (n = 97)
	NSTEMI (n = 47)
	p-value

	Age (years), mean ± SD
	63.2 ± 10.4
	64.8 ± 9.5
	0.375

	Male sex, n (%)
	71 (73.2%)
	21 (44.7%)
	0.002

	Arterial Hypertension, n (%)
	27 (27.8%)
	29 (61.7%)
	< 0.001

	Diabetes Mellitus, n (%)
	50 (51.5%)
	25 (53.2%)
	0.994

	Active Smoking, n (%)
	48 (49.5%)
	12 (25.5%)
	0.011

	Dyslipidemia, n (%)
	46 (47.4%)
	21 (44.7%)
	0.896


3.2. Clinical Presentation and Metabolic Profile
The median time to consultation was longer in the NSTEMI group (42.0 hours vs. 24.0 hours for STEMI), although this difference did not reach statistical significance (p = 0.130). Regarding the biological profile (Table 2), both populations exhibited major glycemic imbalance at admission, with mean HbA1c levels > 7%. Renal function (eGFR) and inflammatory markers (CRP) were comparable between the two cohorts.
Table 2: Clinical and Biological Parameters at Admission
	Variables
	STEMI (n = 97)
	NSTEMI (n = 47)
	p-value

	Delay (hours), median [IQR]
	24.0 [14-48]
	42.0 [16.5-72]
	0.130

	Killip Class > I, n (%)
	16 (16.5%)
	10 (21.3%)
	0.639

	eGFR (ml/min), mean ± SD
	90.7 ± 29.7
	85.7 ± 39.8
	0.400

	HbA1c (%), mean ± SD
	7.3 ± 2.1
	7.1 ± 1.8
	0.515

	LDL-c (g/L), mean ± SD
	1.1 ± 0.4
	1.0 ± 0.5
	0.119

	CRP (mg/L), median [IQR]
	38.5 [13-122]
	25.0 [9-130]
	0.561


3.3. Angiographic Severity and Echocardiographic Profile
Mean LVEF was 45.3% in the STEMI group versus 48.6% in the NSTEMI group (p = 0.085).
Coronary angiography data (Table 3) highlighted highly significant anatomical differences (p = 0.001). In the STEMI group, the predominant culprit artery was the LAD (63.9%). In the NSTEMI group, lesions were more heterogeneous, with a twofold higher involvement of the LCx (23.4% vs. 10.3%). While single-vessel disease was the most common finding overall, severe triple-vessel disease was twice as frequent in NSTEMI patients (21.3% vs. 10.3%, p = 0.179).
Table 3: Anatomical Severity and Echocardiographic Profile
	Variables
	STEMI (n = 97)
	NSTEMI (n = 47)
	p-value

	LVEF (%), mean ± SD
	45.3 ± 9.9
	48.6 ± 12.3
	0.085

	Culprit Artery, n (%)
	
	
	0.001

	- LAD
	62 (63.9%)
	22 (46.8%)
	

	- RCA
	24 (24.7%)
	9 (19.1%)
	

	- LCx
	10 (10.3%)
	11 (23.4%)
	

	- Other / Multivessel
	0 (0.0%)
	5 (10.6%)
	

	Extent of Lesions, n (%)
	
	
	0.179

	- Single-vessel disease
	55 (56.7%)
	25 (53.2%)
	

	- Double-vessel disease
	30 (30.9%)
	11 (23.4%)
	

	- Triple-vessel disease
	10 (10.3%)
	10 (21.3%)
	


4. Discussion
4.1 Epidemiological Trends and Selection Bias:
Interestingly, while recent global epidemiological registries report a growing preponderance of NSTEMI over STEMI, our cohort demonstrated a significantly higher frequency of STEMI (67.4%). This inversion can be attributed to the relatively short 6-month timeframe of the study and a specific selection bias inherent to our tertiary care center (CHU Mohammed VI), which serves as a regional hub receiving frequent acute STEMI transfers for primary percutaneous coronary intervention. Furthermore, our inclusion criterion requiring patients to have undergone coronary angiography inherently excluded a proportion of frail, elderly NSTEMI patients with multiple comorbidities who might have been managed with a strictly conservative pharmacological approach.
4.2 The "Female Sex, Age, and Hypertension" Triad:
One of the strongest findings is the female overrepresentation in the NSTEMI group (55.3%, p = 0.002), coupled with a very high prevalence of arterial hypertension (61.7%). These data corroborate recent international registries describing the shifting epidemiology of ACS [5]. Women develop coronary events later in life, and large-scale registries, such as the AMIS Plus Registry, have demonstrated that female gender is strongly associated with an atypical or NSTEMI presentation [6]. This is partly marked by postmenopausal increased arterial stiffness favoring chronic hypertension [10]. The NSTEMI presentation in older women is pathophysiologically explained by underlying microvascular disease and severe endothelial dysfunction [11]. This contrasts with STEMI—the hallmark of the smoking male in our cohort—which is driven by the abrupt rupture of a vulnerable lipid plaque.
4.3 Metabolic and Anatomical Burden:
The prevalence of diabetes was alarming in our cohort (over 50% of cases). Diabetes is a powerful driver of accelerated atherosclerosis, promoting a diffuse pro-thrombotic and inflammatory state. As established in the literature, diabetes not only alters lipid metabolism but also systematically leads to more diffuse coronary artery disease [7, 8]. Angiographically, our results objectify this gap: NSTEMI displayed much more complex lesions, which aligns with findings that diabetic patients are more prone to develop stable but extensive multivessel disease that often acutely presents as NSTEMI.
Furthermore, the LCx was twice as often the culprit artery in our NSTEMI group (23.4%). Physiologically, LCx occlusion, which vascularizes the posterolateral wall, is known to be "electrically silent" on a standard 12-lead ECG. Studies have shown that a significant proportion of isolated LCx occlusions fail to produce ST-segment elevation, thereby explaining its frequent NSTEMI presentation [9, 12]. The doubled rate of triple-vessel disease in our NSTEMI patients also aligns with angiographic studies demonstrating that identifying the culprit artery in NSTEMI is often complicated by diffuse coronary artery disease, making percutaneous or surgical revascularisation decisions more challenging for the Heart Team [13].
4.4 Real-World Setting vs. Guidelines: Highlighting the Discrepancies 
The traditional classification of ACS into STEMI and NSTEMI, heavily relied upon by international guidelines, dictates distinct triage and revascularisation timelines based primarily on the initial ECG [2, 3]. In theory, STEMI corresponds to acute total coronary occlusion requiring emergent reperfusion, while NSTEMI implies subtotal or microvascular occlusion. However, our real-world findings, aligned with emerging contemporary literature, highlight significant discrepancies between this rigid guideline paradigm and daily clinical realities.
Firstly, guidelines often homogenise the NSTEMI population, yet real-world registries continually demonstrate that NSTEMI patients are older, have a higher burden of comorbidities (such as the 61.7% hypertension rate in our cohort), and frequently present with atypical symptoms [14]. This is particularly evident in older females, who often experience delayed diagnosis and revascularization due to these atypical presentations, diverging from the streamlined, rapid pathways well-established for classic male STEMI patients [15].
Secondly, the angiographic reality often contradicts the ECG-based classification. Recent studies have popularized the concept of Occlusion Myocardial Infarction (OMI) versus Non-Occlusion Myocardial Infarction (NOMI), revealing that up to 25-30% of patients classified as NSTEMI by guidelines actually harbor complete or near-complete occlusion of a culprit artery (such as the LCx, frequently implicated in our NSTEMI cohort) [16, 17]. Because these patients lack classic ST-elevation, they do not trigger the emergency "Code STEMI" pathways, potentially leading to detrimental delays in revascularization despite having an angiographic profile identical to STEMI [17].
Finally, the anatomical complexity seen in our NSTEMI group (frequent severe triple-vessel disease) challenges the straightforward "culprit-lesion-only" approach often utilized in emergency STEMI percutaneous coronary intervention. The real-world NSTEMI patient requires a more nuanced, multidisciplinary Heart Team approach to navigate the extensive metabolic and anatomical burden [18]. Recognizing these discrepancies is paramount; it suggests that future guidelines should perhaps evolve from a strictly ECG-based dichotomy toward a more holistic, pathophysiological, and angiographic assessment to optimize timely care for all ACS patients.
5. Conclusion
Our study confirms that acute coronary syndromes encompass heterogeneous clinical and anatomical realities. While STEMI remains the typical acute manifestation in the smoking male with proximal LAD occlusion, NSTEMI requires special attention due to its occurrence in a predominantly female, severely hypertensive population presenting with scattered, multivessel coronary lesions. Aggressive upstream metabolic management (targeting diabetes and hypertension) is paramount to altering the trajectory of diffuse atheromatous disease in these high-risk patients.
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