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SUMMARY

Introduction: ST-segment elevation myocardial infarction (STEMI) remains a major cause of cardiovascular mortality, with a disproportionately high
and growing burden in North Africa compared with declining trends in high-income countries. Local, center-specific data remain scarce in Tunisia.
Aim: This study aimed to characterize the clinical profile and ventricular outcomes of patients admitted with STEMI to a tertiary
cardiology center in southern Tunisia.

Methods: This retrospective, descriptive study included all patients admitted for STEMI to the Department of Cardiology at Hedi
Chaker University Hospital (Sfax, Tunisia) over a three-month period (January—March 2023), diagnosed per 2017 ESC criteria.
Results: Among 156 patients (mean age 60.23 + 11.9 years, male predominance), smoking (61.5%) and diabetes (33.3%) were the leading risk factors.
Anterior STEMI was the most frequent presentation (48.7%). Complications occurred in 55% of patients, most commonly acute heart failure (26%) and
cardiogenic shock (5.1%). Coronary angiography showed predominantly single-vessel disease, with the LAD as the most frequent culprit artery (40%).
Conclusion: This contemporary cohort highlights a younger STEMI population with a high burden of smoking and
diabetes compared with Western series, alongside substantial rates of in-hospital complications — underscoring the need for
strengthened regional prevention and care strategies.

RESUME

Introduction : L’infarctus du myocarde avec sus décalage persistant du segment ST (STEMI) demeure une cause majeure de
mortalité cardiovasculaire, avec un fardeau particulicrement élevé et croissant en Afrique du Nord, contrairement a la diminution
observée dans les pays a revenu élevé. Les données locales spécifiques aux centres hospitaliers restent limitées en Tunisie.
Objectif : Décrire le profil clinique, démographique et biologique ainsi que le retentissement ventriculaire des patients admis pour
STEMI dans un centre tertiaire de cardiologie du sud tunisien.

Meéthodes : I1 s’agit d’une étude rétrospective descriptive incluant tous les patients admis pour STEMI au service de cardiologie du CHU Hédi Chaker de
Sfax (Tunisie) sur une période de trois mois (janvier-mars 2023), selon les critéres diagnostiques de la Société Européenne de Cardiologie (ESC) 2017.
Résultats : Cent cinquante-six patients ont été inclus (age moyen : 60,23 + 11,9 ans ; prédominance masculine). Le tabagisme (61,5 %) et le diabéte
(33,3 %) constituaient les principaux facteurs de risque cardiovasculaire. L'infarctus antérieur représentait la forme clinique la plus fréquente (48,7 %).
Des complications sont survenues chez 55 % des patients, principalement I'insuffisance cardiaque aigué (26 %) et le choc cardiogénique (5,1 %). La
coronarographie retrouvait majoritairement une atteinte monotronculaire, I'IVA étant I’artére coupable la plus fréquemment impliquée (40 %).
Conclusion : Cette cohorte contemporaine met en évidence une population de patients victimes de STEMI plus jeune que celle
rapportée dans les séries occidentales, caractérisée par une forte prévalence du tabagisme et du diabéte ainsi que par des taux importants
de complications hospitaliéres, soulignant la nécessité de renforcer les stratégies régionales de prévention et de prise en charge.
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INTRODUCTION

ST-segment elevation myocardial infarction (STEMI) remains one
of the leading causes of cardiovascular mortality worldwide(1),
and its management is highly time-dependent: outcomes are
directly tied to how quickly patients are identified, diagnosed,
and revascularized(2). While the epidemiology of STEMI has been
extensively studied in high-income countries, where incidence
rates have declined steadily over recent decades thanks to
improved prevention and systematized care pathways, the
picture in North Africa is markedly different(3). Cardiovascular
disease continues to represent a growing burden in this region,
driven by a high prevalence of modifiable risk factors such as
smoking, diabetes, and hypertension, often occurring in a
younger population than in Western cohorts(4).

InTunisia, national registries such as FAST-MI have provided
valuable insight into the clinical and demographic profile
of STEMI patients(5), but local, center-specific data remain
scarce, despite their importance for tailoring resource
allocation and identifying gaps in the care pathway.
Hedi Chaker University Hospital in Sfax serves as a major
referral center for the southern and central regions of the
country, including areas without access to catheterization
facilities, making it a particularly relevant setting in which
to characterize the contemporary STEMI population.

The aim of this study was therefore to describe the clinical,
demographic, and biological profile of patients admitted
for STEMI to the cardiology department of Hedi Chaker
University Hospital over a three-month period, establishing
a contemporary local registry of presentation patterns
and ventricular outcomes. These local insights serve to
contextualize our regional practices within the framework
of current national and international registries.

PATIENTS AND METHODS

This retrospective, descriptive study was conducted in
the Department of Cardiology at Hedi Chaker University
Hospital, a tertiary referral center in Sfax, Tunisia. All
patients admitted for urgent management of acute
STEMI over a three-month period, from January 1 to
March 31, 2023, were eligible for inclusion.

Patients of either sex and any age were included if they
met the 2017 European Society of Cardiology (ESC) criteria
for STEMI (1) : acute chest discomfort or other symptoms
suggestive of myocardial ischemia, associated with new,
persistent ST-segment elevation at the J-point in at least
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two contiguous leads. The thresholds applied were >1
mm (0.1 mV) in all leads other than V2-V3, and in V2-V3,
>2 mm in men aged 40 years or older, >2.5 mm in men
younger than 40 years, and >1.5 mm in women regard|ess
of age. A 0.5 mm threshold was used in the posterior leads
(V7,V8 and V9) and a new or presumably new left bundle
branch block in the context of acute myocardial ischemia
was also considered diagnostic. Patients presenting more
than 24 hours after symptom onset or with incomplete
clinical data, were not included from the study.

Data were extracted from digital patient records using
the hospital’s system “dossier médical informatisé (DMI)’
based on a pre-designed collection grid covering general
population characteristics (age, sex, length of hospitalization,
cardiovascular risk factors, and personal and family history
of cardiovascular disease), pre-hospital and clinical data
(timing of symptom onset, hemodynamic status at admission,
electrocardiographic findings, and in-hospital complications
such as cardiogenic shock, conduction disorders, and
ventricular  arrhythmias), and laboratory parameters
(hemoglobin, leukocyte count, C-reactive protein (CRP),
cardiac troponin, renal function, glycemia, lipid profile, and
Glycated hemoglobin (HbA1c)).

Data were entered and analyzed using SPSS (Statistical
Package for the Social Sciences) version 27. Qualitative
variables were expressed as absolute frequencies and
percentages. Quantitative variables were expressed as
means = standard deviation when normally distributed, or
as medians with interquartile ranges (IQR) otherwise, with
normality assessed using the Kolmogorov-Smirnov test.

RESULTS

Population Characteristics and origin

A total of 156 patients with STEMI were included
over the three-month study period. The mean age
was 60.23 + 11.9 years, and there was a marked male
predominance, with a sex ratio (male/female) of 6.4.

The majority of patients (55.7%, n = 87) experienced chest
pain while in Sfax city itself (Figure 1). The remaining patients
originated from other districts of the Sfax governorate, with
the majority residing within 40 km of Sfax Ville (Agareb, El
Hencha, Jbeniana, and Mahres), a subset came from more
distant regions exceeding 40 km from the center (Bir Ali Ben
Khalifa, Ghraiba, Kerkennah and Skhira) or originated from



other regions, including Sidi Bouzid and Tozeur (Table 2).
Notably, the island district of Kerkennah presents unique
transport challenges requiring specialized aerial or maritime
medical evacuation to the mainland.
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Figure 1. Distribution of patients based on location

Table 2. Hemodynamic parameters of the included patients

Number of patients Percentage (%)

Smoking 96 61.5%
Diabetes 52 333 %
Hypertension 39 25 %
Dyslipidemia 12 7.7 %
Family History of Coronary Diseases 7 4.5 %
Chronic Kidney Disease 5 32%

Note : A patient can have more than one risk factor.

Risk factors

Active smoking was the most prevalent risk factor, identified
in 96 patients (61.5%), with a mean cumulative exposure
of 44.80 + 11.5 pack-years (Table 1). Diabetes mellitus was
present in 33.3% of patients, arterial hypertension in 25%,
and dyslipidemia in 7.7%. A family history of coronary artery
disease was reported in seven patients, and chronic kidney
disease (CKD) was identified in 3.2% of cases.

Table 1. Cardiovascular risk factors of the cohort

Hemodynamic parameter Result
SBP, mmHg, mean + SD 132.75+ 24
DBP, mm Hg, mean + SD 78, £ 20
Heart rate, Bpm, median [IQR] 80,[20]
Arterial hypotension, n (%) 13, (8.3)
Tachycardia, n (%) 22, (14)

bpm: Beats per minute; DBP: Diastolic blood pressure; IQR: Interquartile range;
SBP: Systolic blood pressure; SD: Standard deviation

Regarding cardiovascular history, 19 patients (12.2%)
had a previous myocardial infarction, 15 (9.6%) had
undergone prior percutaneous coronary intervention,
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10 (6.4%) had a history of stroke, and 5 (3.2%) had
peripheral artery disease (Figure 2).
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Figure 2. Cardiovascular history of patients included in the study

Clinical presentation

Although symptom onset was most commonly observed
during the morning hours (4:00 a.m.-12:00 p.m.), affecting
37.8% of patients, the distribution across the other time
periods was relatively homogeneous, with each accounting
for nearly 31% of cases (Figure 3).

pa 37.8%

31.4%

Worning {2h-12h) Afternoon (12h-20h) Night {20h-2h)

Figure 3. Symptom onset timing throughout the day

Upon admission, baseline hemodynamic parameters were
generally within normal ranges, indicating a predominantly
stable study population (Table 2). Arterial hypotension was
documented in 13 patients (8.3%), while tachycardia (>100
bpm) was observed in 22 patients (14.0%), suggesting possible
early hemodynamic compromise in a subset of patients.

Anterior STEMI was the most frequent localization,
occurring in 76 patients (48.7%), followed by inferior
infarctionin 62 patients (40.0%). Lateral and circumferential
localizations were less common, affecting 10 (6.4%) and 7
(4.5%) patients, respectively. No cases of isolated posterior
STEMI were identified in the study population (Figure 4).
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Figure 4. Distribution of the location of ST-segment elevation
myocardial infarction

Complications were present at the time of admission
in 86 patients (55%) (Table 3). Acute heart failure
was observed in 26% of patients, including 8
patients (5.1%) with cardiogenic shock. No patient
presented a cardiac arrest aside from the ones who
had ventricular fibrillation.

Table 3. Distribution of patients based on complications upon admission

Biological abnormalities at admission were dominated
by leukocytosis (60%) and hyperglycemia (45%), while
positive CRP, anemia, and acute kidney injury were
observedin 33%,22.4%, and 15% of patients, respectively
(Table 4, Table 5). Of the 70 patients presenting with
hyperglycemia, 18 were newly diagnosed with diabetes.

Table 4. Initial Biological Parameters

Mean rate = Extremes
Hemoglobin (mg/dL) 14 8.2-18,2
Leukocytes (/mm3) 12987 1065-147 300
Glycemia (mmol/L) 10,5 2-14.5
Creatinine (micromol/L) 95,40 38-1000
CRP (mg/L) 27,9 0.1-360
HbA1c (%) 7,2 4.8-14.9
LDL (g/L) 1,3 0.4-3.8

CRP: C-reactive protein. HbA1c: glycated hemoglobin. LDL: Low density lipoprotein

Table 5. Main Biological Abnormalities at Admission

Biological results Number Percentage (%)

Hyperglycemia 70 45
Anemia 35 224
Leukocytosis 93 60
Positive CRP 51 33
Acute kidney injury 23 15

CRP: C-reactive protein.

Number of Percentage

patients (%)
Acute heart failure 40 26
Right ventricle involvement 14 9
Cardiogenic shock 8 5.1%
ventricular septal defect 1 0.6
Supraventricular arrhythmias 9 5,8
Atrial fibrillation 6 3.8
Flutter 8 1.9
Ventricular fibrillation 7 4.5
Conduction disorders 8 5.2
3rd degree Sinoatrial exit block 2 1.2
Complete heart block 4 2.5
2nd Degree Atrioventricular Block 1 0.6
(MOBITZ 1)
1st Degree atrioventricular Block 1 0.6

18.0%

24.0% 58.0%

Preserved LVEF = Midrange LUEF = reduced LVEF

Figure 5. Distribution of the ventricular function in our cohort
LVEF : left ventricle ejection fraction
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Echocardiographic Evaluation of Ventricular Function

All patients underwent transthoracic echocardiography
during their hospital stay. A preserved left ventricular
gjection fraction (LVEF) > 50% was the most frequently
observed while reduced LVEF <40% and mildly reduced
(mid-range) LVEF between 40% and 50% were less frequent.

Coronary artery status

Coronarography data was present in 148 patients. A
total of 81 patients were identified as having single
vessel coronary artery disease (Figure 6) while single and
multi-vessel disease were less common.

Shgle Vessel Disease Double Vessel Disease Triple Vessel Disease

Figure 6. Distribution of patient based on coronary artery disease burden



The left anterior descending artery (LAD) was the most
frequently identified culprit vessel, accounting for 40% of
cases. The right coronary artery (RCA) was involved in 28%
of patients, followed by the left circumflex artery (LCx)
in 12% and the obtuse marginal branch in 11%. Less
frequently, the culprit lesion was located in the left main
coronary artery (LMCA) (5%) or the diagonal coronary
artery (4%) (Table 6).

Table 6. Distribution of patients according to the culprit artery

Culprit artery Percentage (%)
Left anterior descending artery 40
Right coronary artery 28
Left circumflex artery 12
Obtuse marginal branch 1
Left Main Coronary artery 5

Diagonal artery

DISCUSSION

STEMI remains a major public health burden worldwide,
with declining incidence in high-income countries but
a persistently high and growing burden in North Africa
and Tunisia(1,6). In our cohort, 156 STEMI cases were
admitted over a three-month period, highlighting
the substantial burden of STEMI in our region. This
volume contrasts sharply with the 215 cases recorded
throughout the entire year of 2013 in our department,
reflecting both the evolution of our center into a high-
volume referral facility and the growing burden of
cardiovascular disease in Tunisia (7). The mean patient
age was 60.23 years, comparable to that reported in the
FAST-MI Tunisia registry (60.8 years) (5), but younger
than in major European and American cohorts, where
mean ages ranged from 67.9 to 69 years (8,9). A marked
male predominance was observed, consistent with
Tunisian data (88.5%) and higher than that reported in
the United States (64.2%) (8).

Smoking wasidentifiedin61.5% of our patients, similar to
the 63.6% reported by FAST-MI Tunisia and considerably
higher than the 40% reported in French FAST-MI,
reflecting a broader regional trend toward higher
tobacco exposure, including a reported rise in female
smoking (5). Diabetes was present in one third of our
patients, higher than rates reported in North India (24%)
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(10), the Polish PCl registry (17.5%) (11), and a Pakistani
cohort (24%) (12), but consistent with north African
data: 28% in Morocco (13), 32.2% among Tunisian male
STEMI patients and around 50% among Tunisian women
(14), and 32% in Tunisian FAST-MI. This pattern reflects
the disproportionately high burden of diabetes across
North Africa (15) and underscores the need for targeted
prevention strategies in this population. Hypertension
was present in 25% of our cohort, close to the 30%
reported by Chamtouri et al.(14), but lower than figures
reported in Pakistan (56%) (12) and parts of Eastern
Europe (16). Such variability likely reflects differences
in screening and reporting practices rather than true
differences in disease burden. Dyslipidemia (7.7%)
and a family history of coronary artery disease (4.5%)
were both less frequently reported in our cohort than
in comparable series, where dyslipidemia prevalence
ranged from 11.8% to 18.2% (5,14) and family history
reached 7.4% in a large international registry (17). This
discrepancy may reflect underdiagnosis rather than a
true lower prevalence. CKD was identified in only 3.2%
of our patients, considerably lower than the 10.6% to
over 30% reported in Sweden (18), possibly reflecting
differences in age distribution.

Symptom onset occurred most frequently in the
morning, between 4 a.m. and noon, in 37.82% of our
patients. This is consistent with the well-documented
circadian peak in cardiovascular events between 6
a.m. and noon, attributed to surges in autonomic and
hormonal activity around the time of waking (19).
The mean admission systolic blood pressure in our
cohort and heart rate closely matched the Tunisian
FAST-MI registry (5) and a large Chinese primary PCl
registry (79.2 bpm) (20), in which an admission systolic
pressure of 121-150 mmHg was associated with the
lowest mortality. Anterior STEMI was the most frequent
presentation in our series (48.7%), in line with FAST-MI
Tunisia (52.1%) and a 20-year Tunisian cohort (49.3%)
(14); anterior STEMI is recognized to carry a less
favorable prognosis given the larger myocardial territory
at risk (21). Inferior (40%) and lateral STEMI (6.4%) were
likewise consistent with previously reported ranges,
with inferior myocardial infarction generally associated
with a more favorable in-hospital course, with possible
right ventricular involvement (22,23).

Complications were frequent in our cohort, present in 55%
of patients at admission. Acute heart failure (26%) was more
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common than in FAST-MI Tunisia (11.4%) but comparable
to an Argentinian cohort (22.3%) (5,24); heart failure at
presentation is a strong independent predictor of in-
hospital mortality(24). Cardiogenic shock (5.1%) was slightly
lower than the 6.2-7.1% reported in the Ruti-STEMI-Shock
registry and the 10% reported in a Pakistani cohort, possibly
reflecting the lower proportion of women in our series,
female sex being a recognized risk factor for cardiogenic
shock (25). Right ventricular involvement (9%) closely
matched a Tunisian series (9.7%) (14) and is associated
with an increased risk of biventricular failure, cardiogenic
shock, and arrhythmia, requiring careful hemodynamic
management (26). Ventricular fibrillation occurred in 4.5%
of our patients, higher than the 2.5% reported in the FAST-
MI program (5); recognized contributors include younger
age, diabetes, alcohol use, elevated admission heart rate,
and inferior infarct localization (27). Ventricular septal defect
(0.6%) and complete atrioventricular block (2.5%) were both
within the ranges reported in the contemporary reperfusion
era, with hypertension, anterior infarction, female sex, and
diabetes among the recognized predisposing factors (28,29).

Hyperglycemia at admission was observed in 45% of our
patients, of whom 33.3% had known diabetes, consistent
with reports that up to half of STEMI patients present
with elevated glucose irrespective of diabetic status (30).
Admission hyperglycemia is an independent predictor
of in-hospital and long-term mortality and has been
linked to larger infarct size and impaired microvascular
function (30). Anemia was present in 22.4% of patients,
slightly above the 17.9% reported in a large STEMI cohort
(31), and is independently associated with worse short
and long-term outcomes, including higher mortality
and heart failure rates (32). Acute kidney injury occurred
in 15% of patients, lower than the 27% reported by
Tan et al, but remains strongly associated with the
development of heart failure and increased mortality,
particularly in the setting of cardiorenal syndrome (33).
Inflammatory markers were frequently abnormal, with
leukocytosis in 60% and elevated CRP in 33% of patients;
both have established prognostic value for short- and
long-term mortality after STEMI(34,35).

A non preserved LVEF (<50%) was observed in 42% of
our patients, slightly lower than the 44.5% reported in
a large cohort of 3,033 STEMI patients (36). Recognized
contributors to reduced LVEF include advanced age,
hypertension, diabetes, prior cardiac events, and elevated
body mass index, fasting glucose, and leukocyte counts(37).
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Reduction in LVEF is in turn associated with a higher rate
of in-hospital complications, including pulmonary edema,
cardiogenic shock, and ventricular tachycardia (38).

Coronary angiography in this series showed a single-
vessel pattern in the majority of cases. This distribution
places multivessel disease at the lower end of what is
generally reported in STEMI populations. Multivessel
disease in STEMI has been reported to represent
between 40% and 65% of cases, a range largely
derived from Western interventional registries(39,40).
Our patients’ relatively higher proportion of single-
vessel disease could reflect a comparatively younger
population or simply the smaller sample size. Regarding
the culprit lesion, LAD was the most frequent culprit,
followed by RCA then LCx. This hierarchy mirrors what
has been consistently described in a Danish STEMI
cohort. This pattern is generally attributed to the left
anterior descending’s larger plaque burden, more
frequent eccentric and rupture-prone lesions, and its
anatomically more proximal, high-shear-stress segments
compared with the circumflex(41).

CONCLUSION

This study provides an updated overview of STEMI patients
managed at a major referral center in southern Tunisia.
Patients were notably younger than those reported in
Western cohorts and exhibited a high prevalence of smoking
and diabetes, consistent with national registry findings and
suggesting an earlier onset of coronary artery disease in our
population. The marked increase in case volume compared
with previous local data further reflects the growing burden
of STEMI on regional cardiology departments.

Rates of heart failure, cardiogenic shock, and ventricular
arrhythmias at presentation remained substantial,
emphasizing the severity of STEMI cases encountered
in daily practice. In addition, the frequent occurrence of
hyperglycemia and anemia highlights the importance of
comprehensive risk assessment during hospitalization.

These findings encourage the continued efforts to
strengthen cardiovascular prevention, particularly
targeting smoking and diabetes, while ensuring the
development of efficient STEMI care pathways. Regular
evaluation of STEMI patient profiles may also help
monitor the effectiveness of prevention strategies and
guide future healthcare planning in Tunisia.
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