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Introduction
Acute coronary syndromes (ACS) are a clinical spectrum of 
unstable ischemic heart disease, in which myocardial ischemia/
necrosis is caused by rapid narrowing/obstruction of coronary 
artery as a consequence of atheromatous plaque disruption and 
thrombogenesis [1]. It is estimated that more than seven million 
people are diagnosed with ACS each year worldwide [2]. According 
to the World Health Organization (WHO), cardiovascular diseases, 
particularly coronary artery disease, currently represent the most 
common cause of death worldwide [3]. A systematic review showed 
that the prevalence of ACS in 13 sub-Saharan African countries 
varied between 0.21% and 22.3% between 2011 and 2020 [4]. In 
Senegal, several studies show that the prevalence of acute coronary 
syndromes (ACS) is on the rise, as in other countries. Indeed, it 
increased from 3.17% to 16% between 1991 and 2017, as reported 
respectively in the CORONAFRIC I and II multicenter prospective 
surveys involving 11 sub-Saharan African countries [5,6]. In recent 
years, there has been progress in the management of ACS in our 
country, notably with the widespread use of coronary angiography 
and the increasingly frequent performance of coronary angioplasty. 
The cardiology department of General Hospital Idrissa Pouye 
(HOGIP) recently acquired a cardiac catheterization laboratory in 
2019, where percutaneous coronary intervention (PCI) is routinely 
performed. The aim of this study was to determine the prevalence 
of ACS in the cardiology department of HOGIP and to describe the 
epidemiological, diagnostic, therapeutic and evolutionary aspects 
of patients admitted for ACS. 

Patients and Methods
This was a cross-sectional, descriptive and analytical study 
conducted over a period of 12 months from August 1, 2020, 
to July 31, 2021, at the cardiology department of HOGIP. We 
included all patients admitted for ACS during the aforementioned 
period, whose diagnosis of ACS was established based on clinical, 
electrocardiographic, biological, and angiographic criteria 
according to the recommendations of the European Society of 
Cardiology (ESC) [7,8].

We studied the following:
•	 Socio-demographic data: Age and gender.
•	 Type of ACS: ST-elevation ACS (STE-ACS) also called 

ST-elevation myocardial infarction (STEMI) and non-ST-
elevation ACS (NSTE-ACS) including non-ST-elevation 
myocardial infarction (NSTEMI) and unstable angina.

•	 Cardiovascular risk factors: hypertension, diabetes, 
dyslipidemia, family history of myocardial infarction, passive 
or active smoking, current or weaned smoking for at least 3 
years, alcohol consumption, and obesity.

•	 Personal history of cardiovascular disease and the level of 
cardiovascular risk determined using to the ESC classification 
in 2019 [9].

•	 Admission delay and admission examination data: 
symptoms, vital signs (blood pressure, capillary glycemia, 
heart rate and oxygen saturation), Killip class, existence or 
not of recovered cardiac arrest.

•	 Paraclinical data: biological, electrocardiographic, 
echocardiographic, and angiographic findings (affected 
arteries and SYNTAX score in patients with triple vessel 
disease).

•	 GRACE prognostic score and length of hospital stay.
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•	 Therapeutic data: thrombolysis, angioplasty, and adjunctive 
treatment.

•	 Hospital course: complications and mortality rate.

Data were entered and analyzed using SPSS Version 23.0 
software. Qualitative variables were expressed as percentages and 
quantitative variables as means. We also conducted a multivariate 
analysis using binary logistic regression with a forward stepwise 
procedure to identify factors associated with mortality rate, 
including age, gender, type of ACS, admission delay, presence of 
cardiogenic shock and heart failure. A p-value less than 0.05 was 
considered statistically significant.

Results
During the study period, 139 patients were diagnosed with ACS 
and included, representing a hospital frequency of 17%. The 
clinical presentation was predominantly characterized by STEMI, 
which affected 75.5% of the patients. NSTEMI and unstable 
angina affected 23% and 1.4% of the patients respectively. There 
was a male predominance (64%). The mean age was 59.5 years 
± 12.6, with the most represented age group being 60 to 69 years 
(34.4%). Patients aged under 50 years were 34, accounting for 
24.4%. Coronary artery disease history was found in 9.4% of 
patients, ischemic stroke in 4.3%, peripheral arterial disease in 
1.4%, and chronic kidney disease in 0.7% of patients.

Among the cardiovascular risk factors, dyslipidemia, hypertension, 
and diabetes were the most common, as illustrated in Table 1. 
Regarding the level of previous cardiovascular risk, 18.7% of 
patients had low risk, 33.1% had moderate risk, 36.7% had high 
risk and 11.5% had very high cardiovascular risk.

Table 1: Frequency of Cardiovascular Risk Factors Identified.
Cardiovascular Risk Factors N (%)
Dyslipidemia 95 (68)
High blood pressure 67 (48)
Diabetes 61 (44)
Obesity 26 (19)
Smoking 21 (15)
Family history of myocardial infarction 3 (2)
Alcohol 3 (2)

The mean admission time to the service was 42.9 hours ± 56.9. It 
was 40 hours ± 59 for patients admitted for STEMI and 52 hours 
± 49 for those admitted for NSTE-ACS. Among patients who 
presented with STEMI, 55.2% were admitted within less than 12 
hours.

Chest pain was reported in 93.5% of patients. It was typical of 
angina in 64.1% of them. The three other most common symptoms 
were dyspnea (24.4%), vomiting (23%), and syncope (3.6%). The 
majority of patients (83%) were classified as Killip class 1 upon 
admission. Only one patient was classified as Killip class 4. No 
case of cardiorespiratory arrest was noted upon admission. Upon 
admission, hyperglycemia (random capillary blood glucose ≥180 
mg/dl) was found in 36% of patients who had capillary blood 

glucose measured. Systolic blood pressure was elevated (≥140 
mmHg) in 43.3% of patients, and it was low (≤90 mmHg) in 3.6%. 
Tachycardia was found in 30.2% of patients, and bradycardia in 
7.2%. Obesity was found in 19% of patient.

The mean LDL-cholesterol level was 140 mg/dl ± 0.52. The mean 
values of other biological parameters are represented in Table 2.

Table 2: Summary of biological Test Results.
Biological Test Mean
Fasting glycemia (mg/dl) 121 ± 62
Total cholesterol (mg/dl) 204 ± 60
HDL-cholesterol (mg/dl) 44 ± 15
LDL-cholesterol (mg/dl) 40 ± 52
Triglyceridemia (mg/dl) 112 ± 062
Serum creatinine (mg/l) 9,65 ± 3,53
CRP (mg/l) 57,2 ± 75,5
Hemoglobin (g/dl) 13,5 ± 2,1

Regarding the electrocardiogram, the most commonly found 
anomaly suggesting myocardial ischemia was subepicardial lesion 
(75.5%), followed by subepicardial ischemia (23.7%). The most 
affected territory was the anterior territory (45.3%), followed by 
the inferior territory (41.7%) and then the lateral territory (23%). 
Arrhythmias (atrial fibrillation/flutter, ventricular premature 
beats, ventricular tachycardia) at the time of admission, affected 
10.2% of patients, while conduction disturbances (any type of 
atrioventricular block, right or left bundle branch block) affected 
15.3%. The mean left ventricular ejection fraction (LVEF) was 
50 ± 11.8%, and 50.4% of patients had an LVEF ≤ 40%. Left 
ventricular filling pressures were elevated in 10.1% of patients. 
A left ventricular thrombus was present in 11.5% of patients. Left 
ventricular dilatation was observed in 7.9% of patients.

Coronary angiography was performed in 110 patients (79%), and 
the left anterior descending artery was the most affected (77%), 
followed by the right coronary artery (60.4%), and finally the 
circumflex artery (41%). Left main coronary artery involvement 
was noted in 3 patients (2.2%). Coronary angiography did not 
show significant lesions (stenosis < 50%) in 7 patients (5%). 
Single-vessel disease was more frequent (37%) followed by triple-
vessel disease (31.5%). Among the latter, the mean SYNTAX score 
was 25.7 ± 9.4, and 34.5% of them had lesions of high complexity 
(SYNTAX score > 32).

For the management of STEMI:
•	 Thrombolysis with streptokinase was performed in 31 

patients, which accounts for 53% of those admitted within the 
first 12 hours and 29.5% of all patients admitted for STEMI. 
However, it was successful in only 48% of them.

•	 Primary angioplasty was performed in 19 patients which 
accounts for 33% of those admitted within the first 12 hours 
and 18.1% of all patients admitted for STEMI.

•	 Rescue angioplasty was performed in 2.9% of all patients 
admitted for STEMI, i.e. 3 patients.
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Overall, PCI (primary, rescue, and elective) was attempted in 44 
patients (31.7%) of all patients with a success rate of 86.4%. Stent 
placement was done in 71.1% of patients, and all stents were drug-
eluting stents. Coronary artery bypass grafting was not performed 
in any patient despite being indicated in 14.4% of them.

In total, 23 patients (16.7%) underwent complete revascularization, 
20 patients (14.5%) underwent incomplete revascularization, 9 
patients (6.5%) did not require revascularization, and 86 patients 
(62.3%) were not revascularized. Regarding ACS treatment, 
96.4% received low-molecular-weight heparin and aspirin, 94.2% 
received clopidogrel, 3.6% received ticagrelor, 90.6% received 
angiotensin-converting enzyme inhibitor, 90% received beta-
blockers, and 97.1% received statins. The average length of 
hospital stay was 8.06 days ± 3.14. The mean GRACE score was 
139 ± 29, and 65 patients (46.8%) were at high risk according to 
the GRACE score. The two most frequent complications were 
heart failure and cardiogenic shock, affecting 16.5% and 8% of 
patients, respectively. The rest of the complications are listed in 
Table 3.

Table 3: In-hospital complications.
In-hospital complications n (%)
Heart failure 23 (16.5)
Cardiogenic shock 11 (8)
Ischemic stroke 5 (3.5)
Acute pericarditis 2 (1.4)
Left ventricle clot 16 (11.5)
Left ventricle aneurysm 1 (0.7)
Major bleeding 2 (1.4)
Recurrent ischemia 1 (0.7)
Acute kidney injury 2 (1.4)
Ventricular tachycardia 3 (2.1)
High degree atrio-ventricular block 2 (1.4)
Atrial flutter 1 (0.7)

Seven patients died during hospitalization, resulting in a hospital 
mortality rate of 5%. The most common cause of death was 
cardiogenic shock (6 patients). One patient died as a result of severe 
acute respiratory distress secondary to SARS-CoV-2 pneumonia. 
In multivariate analysis, only the presence of cardiogenic shock 
was associated with death, as illustrated in Table 4.

Table 4: Factors associated with death in multivariate analysis.
Variables Adjusted Odds Ratio (IC 95%) p value
Male gender 0,36 (0,001 - 1,9) 0,101
ST-elevation ACS 0,027 (0,001 - 2,85) 0,129
Age 0,675 (0,417 - 1,093) 0,110
Admission Delay 1,001 (0,975 - 1,028) 0,911
Heart failure 3,96 (0,031 - 5,86) 0,578
Cardiogenic shock 18,48 (3,09 - 30,86) 0,021

Discussion
In Senegal, there has been an increase in the hospital frequency of 
ACS over the years. For instance, Mboup [10] found a frequency 
of 4.05% in 2006, Hakim found 7.61% in 2009 [11], and Sène 
found 16% in 2018 [12]. Our study confirms this increase with 

a hospital frequency of 17%. This rise in frequency could be 
explained, on one hand, by profound changes in our lifestyle 
favoring the emergence of cardiovascular risk factors and, on the 
other hand, by improvements in diagnostic methods and technical 
capabilities. In sub-Saharan Africa, data vary among countries. In 
Côte d'Ivoire, N’Guetta et al. [13] found a hospital frequency of 
13.5% in 2016; in Togo, Pessinaba et al. [14] found 3.5% in 2018; 
in Mauritania, Ba et al. [15] found 10.2% in 2019. Generally, the 
relative incidences of STE-ACS and NSTE-ACS are respectively 
decreasing and increasing in surveys on myocardial infarction in 
the Western countries. In France, the proportion of patients with 
NSTE-ACS increase from one-third in 1995 to more than half in 
2015 [16]. This is mainly explained by the honing of NSTE-ACS 
diagnosis, particularly with the availability of high-sensitivity 
troponin and modern cardiac imaging techniques. In Senegal, 
however, as our study demonstrates, STE-ACS remains more 
frequent. Similar data exist in other sub-Saharan African countries 
[13-15]. The main reason for this difference with Western countries 
would be the less available diagnostic tools for NSTE-ACS in our 
regions.

In sub-Saharan Africa, admission delays are significantly longer 
than those in Western countries, as evidenced by our study. In 
France, according to the FAST-MI registry, the median delay 
between pain onset and admission for STEMI was 168 minutes in 
2015 [16]. Some factors involved in lengthening admission delays 
in our country may include, among others: less public awareness 
of suggestive signs of ACS, leading them to consult and access 
care services later, both prehospital and hospital; unavailability 
of electrocardiograms in some health facilities and difficulty in 
obtaining interpreted resting 12 lead electrocardiogram; poorly 
codified prehospital transport systems.

The proportion of patients undergoing coronary angiography is 
gradually increasing in Senegal. In the same center (HOGIP), 
it was 2.2% in 2009 [11], 20% in 2018 [12], and finally 79% in 
our study. This significant increase is due to the acquisition of a 
catheterization laboratory in 2019. It varies considerably across 
sub-Saharan Africa depending on the country and period. For 
example, it was 93% in South Africa according to the national 
ACCESS registry [17] in 2007; 48% in a center in Kenya [18] 
between 2008 and 2010; 25.6% in a center in Côte d'Ivoire 
between 2010 and 2013 [13]; and 71% in a center in Mauritania 
in 2017 [15]. These differences are explained, on one hand, by 
the timing of acquiring catheterization laboratory among different 
countries and even within different centers in the same country, 
and on other hand, by the fact that the procedure is often costly. 
In the same context, the proportion of patients undergoing PCI, 
especially primary PCI, has increased, going from 0% in 2018 [12] 
to 18.1% in our study in the same center. However, despite these 
improvements, we still lag far behind Western data. For instance, 
in France in 2015, the proportion of patients admitted for STEMI 
who underwent PCI was 76% [16]. The reasons for this difference 
between our country and Western countries are partly financial 
and also because a significant number of patients arrive outside 
the recommended reperfusion delays due to delayed consultation 
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or transfer to a PCI center. Thrombolysis, which is an important 
reperfusion strategy in managing STEMI, has meanwhile declined 
in its administration, likely in favor of primary PCI. Indeed, it has 
decreased from 58% of patients in 2018 [12] to 29.5% in our study 
in the same service.

The efficacy of coronary reperfusion treatments (thrombolysis and 
PCI) has led to a significant reduction in complications and 30-day 
mortality in ACS. Heart failure represents a frequent complication 
of ACS. According to a European registry conducted between 2011 
and 2015, heart failure complicated 14.4% of ACS cases [19]. 
Also, in Europe, the incidence of cardiogenic shock is estimated at 
approximately 5 to 10% in STEMI and 2 to 4% in NSTEMI 20]. 
In the cardiology center of HOGIP, heart failure has experienced 
a reduction, decreasing from 26% in 2018 [12] to 16.5% in our 
study. The same trend is observed for cardiogenic shock, which 
decreased from 14% in 2018 [12] to 8% in our study. 

Overall, worldwide, ACS mortality has decreased according to 
several registries. In France, 30-day mortality from ACS decreased 
from 14% to 3% for STEMI and from 11% to 3% for NSTEMI 
between 1995 and 2015. In the cardiology center of HOGIP, in-
hospital mortality has also decreased, from 9% to 5% between 
2018 [12] and 2021, indicating an improvement in management. 

One of the mains limitations of our study was that patient care 
was mostly at the patients' expense. Furthermore, the difference 
in socioeconomic levels thus impacted the treatment, especially 
regarding coronary reperfusion. Likewise, a larger-scale study 
would be desirable to confirm our results.

Conclusion
Becoming increasingly common in our country, acute coronary 
syndromes are experiencing improved management, as evidenced 
by our study. However, despite these advances, we still remain far 
from international guidelines, particularly concerning intervention 
delays and coronary reperfusion. Therefore, it is essential for 
all parties involved to intensify their efforts to improve the 
management of ACS and thereby facilitating a decrease in 
morbidity and mortality.

What is known about this topic
•	 The prevalence of acute coronary syndromes (ACS) is 

increasing over the years in Senegal.
•	 The management of ACS represents a real challenge in 

Senegal.

What this Study Adds
•	 It confirms this increase in prevalence.
•	 It demonstrates an improvement in management.
•	 It also shows a reduction in morbidity and mortality.
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