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Abstract

Introduction: This study aimed to compare the frequency of diabetic and
non-diabetic patients admitted for ST-elevation myocardial infarction
(STEMI), assess their epidemiological, clinical, and paraclinical profiles, and
evaluate their therapeutic strategies and outcomes. Methodology: A descrip-
tive, analytical, comparative study with prospective and retrospective data col-
lection was conducted from April 1, 2020, to March 31, 2021. Diabetic and
non-diabetic patients with STEMI admitted to a cardiology department were
included. STEMI diagnosis was based on clinical and electrocardiographic cri-
teria showing persistent ST-segment elevation in at least two leads. All patients
included in the study signed a written, informed consent form. Data analysis
was performed using SPSS, with a p-value < 0.05 considered statistically sig-
nificant. Results: STEMI prevalence was 15.27%, with 37.11% of patients be-
ing diabetic and 62.89% non-diabetic. Diabetic patients had a mean age of 59.2
* 10.9 years, while non-diabetics averaged 58 + 13.4 years. Diabetics were pre-
dominantly female (72.2%), whereas non-diabetics were mainly male (83.6%).
Smoking was less frequent among diabetics (25% vs. 47.54%), but hyperten-
sion, obesity, and sedentary lifestyle were more common. Diabetics had an
average of 3.5 + 1.1 risk factors compared to 2.6 + 1.2 in non-diabetics. Ad-
mission delay was longer for diabetics (34.8 + 51.6 hours vs. 23.3 + 52.3 hours).
Chest pain was the main symptom in both groups. Electrocardiograms
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showed that anterior and inferior infarctions were most frequent. Triple vessel
disease and severe complications, such as cardiogenic shock, were more com-
mon in diabetics, who also had higher mortality (5.56% vs. 3.28%). Conclu-
sion: Diabetic STEMI patients represent a high-risk group with distinct clini-
cal features, longer admission delays, and a greater accumulation of cardio-
vascular risk factors, emphasizing the need for targeted interventions.

Keywords

Acute Coronary Syndrome with Persistent ST-Segment Elevation, Diabetes,
Senegal

1. Introduction

The epidemiological and demographic transitions observed in the 20th century
have led to a radical transformation in the global morbidity and mortality profile.
Non-communicable diseases are the leading cause of death worldwide, and acute
myocardial infarction is one of the main causes of all acute emergencies, becoming
a significant public health issue, particularly rising in developing countries [1] [2].
Diabetes is a global problem that is also increasing with advanced age, obesity, and
reduced physical activity. It was projected that adult diabetes would increase from
2.8% in 2000 to 4.4% by 2030 [3]. Furthermore, it is indicated that by 2030, the
majority of cases will come from India, China, and the United States [4].

The risk of myocardial infarction is 2 to 4 times higher in diabetics [5] [6], lead-
ing to higher morbidity and mortality among diabetics [7]. Coronary artery dis-
ease is much more severe in diabetics, with morbidity/mortality approximately 4
times higher in men and 8 times in women [6]-[8]. Acute pulmonary edema, car-
diogenic shock, arrhythmia, reinfarction, and cerebral infarction are serious com-
plications in diabetics [9].

Indeed, the presence of diabetes contributes to more than three million cardio-
vascular deaths worldwide each year [10]. About half of diabetic patients die from
cardiovascular disease [11] [12]. Given the increasing prevalence of diabetes and
coronary diseases, a better understanding of the epidemiology of coronary in-
volvement in diabetics is necessary. However, there is limited data on acute coro-
nary syndromes in diabetic subjects in Africa.

The objectives of this study were to compare the frequency of diabetic and non-
diabetic patients admitted for acute coronary syndrome with persistent ST-seg-
ment elevation (STEMI), to establish the epidemiological, clinical, and paraclini-

cal profiles, and to evaluate the therapeutic strategy and outcome modalities.

2. Methodology

This was a descriptive, analytical, and comparative study with both prospective
and retrospective data collection. The study was conducted over a 12-month pe-
riod from April 1, 2020, to March 31, 2021. During the study period, we included
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all diabetic and non-diabetic patients aged over 18 years, regardless of gender, who
were admitted to the cardiology department of Idrissa Pouye General Hospital in
Dakar for acute coronary syndrome with persistent ST-segment elevation
(STEMI). The diagnosis of acute coronary syndrome with persistent ST-segment
elevation (STEMI) was based on a combination of clinical criteria (typical or atyp-
ical anginal pain), electrocardiographic criteria with persistent ST-segment eleva-
tion localized to a coronary territory in at least 2 leads (= 2 mm in precordial leads
and > 1 mm in peripheral leads) or recent left or right bundle branch block, and
biological criteria (elevated troponin levels).

Diabetes was defined as either a fasting blood glucose level greater than 1.26 g/1
(7 mmol/l) on two occasions and/or a random blood glucose level greater than 2
g/l (11.1 mmol/l) associated with cardinal signs and/or a 2-hour blood glucose
level after oral ingestion of 75 mg of glucose (oral glucose tolerance test, OGTT)
greater than 2 g/l (11.1 mmol/l) and/or a glycated hemoglobin (HbAlc) level
greater than 6.5% [13]; or a previously known diabetic patient. We studied socio-
demographic aspects, cardiovascular risk factors, clinical, paraclinical, therapeu-
tic, and evolutionary data. The length of hospital stay was expressed in days. Ad-
ditionally, the type of diabetes, the duration of diabetes, and the treatment were
specified. The Killip classification was used to assess the severity of heart failure
in our patients with acute myocardial infarction. This classification ranges from
Class I (absence of signs of heart failure) to Class IV (cardiogenic shock). It has
helped predict prognosis and guide therapeutic decisions.

These various parameters were collected using a questionnaire and recorded in
an exploitation sheet. The survey form was validated by a committee of experts
consisting of three cardiologists and an epidemiologist with at least 4 years of ex-
perience. This work was carried out in collaboration with the hospital administra-
tion after obtaining approval from the cardiology departments by signing the pa-
tient record access form. This study was approved by the ethics committee of
Cheikh Anta Diop University in Dakar. All patients included in the study signed
a written, informed consent form. For patients in shock, consent was signed by a
trusted person.

The data were collected on a pre-established form and entered into Microsoft
Excel 2016. Data analysis was performed using SPSS (Statistical Package for Social
Sciences). The descriptive study was carried out by calculating frequencies and
proportions for qualitative variables and means and standard deviations for quan-
titative variables.

In the analysis, we considered potential confounding factors, such as age and
gender disparities. These variables were analyzed to assess their impact on the
study results, ensuring that any differences observed between diabetic and non-
diabetic patients were not merely due to these demographic factors but rather to
their clinical profiles and risk factors. The analytical study was conducted using
cross-tabulations. To compare the frequencies of the parameters, we used Pear-

son’s correlation test with a significance threshold of p < 0.05.
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3. Results

The study involved 635 hospitalized patients, 97 (15.27%) of whom were admitted
for acute coronary syndrome with persistent ST-segment elevation (STEMI).
Among them, 36 were diabetic, representing a hospital frequency of 5.67% and an
incidence of 37.11% of STEMI cases, while 61 were non-diabetic, with a hospital
frequency of 9.6% and an incidence of 62.89% of STEMI cases.

The average age of diabetic patients was 59.2 + 10.9 years (ranging from 32 to
81 years), compared to 58 + 13.4 years (ranging from 25 to 90 years) for non-
diabetic patients (p = 0.573). The most represented age group was 60 - 69 years,
with 36.11% of diabetics and 31.15% of non-diabetics (p = 0.615). Figure 1 illus-
trates the distribution of STEMI patients by age groups, highlighting the age dif-
ferences between diabetic and non-diabetic patients. A female predominance was
observed among diabetics (72.2%, sex ratio of 0.38, p = 0.001), while the male
gender predominated among non-diabetics (83.6%, sex ratio of 5.1, p = 0.001)
(Figure 2). The majority of patients came from the suburbs of Dakar and were
self-employed: 52.78% of diabetics and 54.1% of non-diabetics.

36.11%

27.78%

16.67%

2.78%

Diabetics

13.89%
4.92%
2.78% l

31.15%

24.59% m <40 years
W 40-49 years

19.67%

m 50-59 years

60-69 years

0,
13.11% W 70-79 years

m > 80 years
6.56%

Non-diabetics

Figure 1. Distribution of STEMI patients by age group.

Risk factors varied significantly between the groups. Smoking was less frequent
among diabetics (25%) than non-diabetics (47.54%) (p = 0.017). Hypertension
was more common among diabetics (61.11%) than non-diabetics (36.07%) (p =

0.012). Obesity and sedentary lifestyles were also more prevalent among diabetics.
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The majority of diabetics (38.89%) had four cardiovascular risk factors, while the
majority of non-diabetics (40.98%) had three. The average number of risk factors
was 3.5 £ 1.1 in diabetics and 2.6 £ 1.2 in non-diabetics (p = 0.003) (Table 1).

83.6%

72.2%

W Females

m Males

Diabetics Non-diabetics

Figure 2. Distribution of STEMI patients by gender.

Table 1. Distribution of STEMI patients by the number of cardiovascular risk factors.

Number of cardiovascular Diabetics Non-diabetics
risk factors N % N %
0 0 0 4 6.56
1 1 2.78 7 11.48
2 6 16.67 15 2459
3 9 25 25 40.98
4 14 38.89 7 11.47
5 6 16.67 2 3.28
6 0 0 1 1.64
Total 36 100 61 100

The average admission time to the Emergency Department (ED) was 34.8 *
51.6 hours for diabetics (ranging from 4 to 240 hours) and 23.3 + 52.3 hours for
non-diabetics (ranging from 2 to 360 hours) (p = 0.015). Figure 3 shows the dis-
tribution of STEMI patients by admission delay, comparing the time to hospital
admission between diabetic and non-diabetic groups. More than half of the dia-
betics (52.8%) were admitted after the 12th hour following the onset of chest pain.
No diabetic was admitted within the first three hours, while among non-diabetics,
39.7% were admitted between the 3rd and 6th hours and 37.9% after the 12th
hour.
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Figure 3. Distribution of STEMI patients by admission delay.

Symptoms were dominated by chest pain: 41.67% of diabetics and 60% of non-
diabetics presented with typical anginal pain (p = 0.571). Cardio-pulmonary ex-
amination was normal in 91.67% of diabetics and 75.41% of non-diabetics, with
8.33% of diabetics in Killip class 2 compared to 16.39% of non-diabetics.

Biologically, the average troponin level was 403 + 942 in diabetics compared to
1453 + 2677 N in non-diabetics (p = 0.292). The average capillary blood glucose
at admission was 2.25 * 0.8 g/l in diabetics and 1.35 + 0.36 g/l in non-diabetics (p
=0.001). The average fasting venous blood glucose was 1.86 + 0.92 g/l in diabetics
and 0.92 + 0.24 g/l in non-diabetics (p = 0.001). The average glycated hemoglobin
was 10 *+ 3.7% in diabetics and 5.57 + 0.31% in non-diabetics (p = 0.001). The
average LDL cholesterol was 1.47 + 0.47 g/l in diabetics and 1.34 + 0.48 g/l in non-
diabetics (p = 0.506). The average triglyceride level was 1.32 + 0.54 g/l in diabetics
and 0.95 £ 0.52 g/l in non-diabetics (p = 0.001) (Table 2).

Table 2. Description of patient characteristics and clinical outcomes.

Diabetics Non-diabetics

Characteristics (n = 36) (n = 61) p-value OR (IC a 95%)
Average age (years) 59.2 58 0.573
Age group 60 - 69 years (%) 36.11 31.15 0615
Female sex (%) 722 16.4 0.001 13.26 (4.90 — 35.89)
Male sex (%) 27.8 83.6 0.001  0.08 (0.03 — 0.20)
Origin (Suburb) 52.78 54.1 0.832
Liberal activity (%) 51.85 45.45 0542
Smoking 25% 47.54 0.017  0.35(0.14 — 0.89)
Hypertension 61.11% 36.07% 0.012  2.81(1.23 - 6.41)
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Continued
Obesity Most frequent Least frequent - -
Sedentarism Most frequent Least frequent - -
Average number of
. 3.5 2.6 0.003 -
risk factors
Average time to amission
34.8 23.3 0.015
(hours)
Abmission > 12 hours 52.8 37.9 -
Admission 3 - 6 hours 0 39.7 -
Admission < 3 hours 0 0 -
Typical angina pain 41.67 60 0.571  0.47 (0.19 - 1.16)
Atypical angina pain 58.33 40 - -
Normal cardiopulmonary
L 91.67 7541 0.042 3.73 (1.01 - 13.75)
examination
Killip 2 8.33 16.39 0.263  0.47(0.12 — 1.84)
Average troponin 403 1453 0.292 -
Average capillary glucose 2.25 1.35 0.001 -
Average venous glucose 1.86 0.92 0.001 -
A lycated
verage glycate 10 5.57 0.001 -
hemoglobin
Average LDL cholesterol
1.47 1.34 0.506 -
(g
Average triglycerides (g/1) 1.32 0.95 0.001 -
Anterior and inferior
. 52.78 70.77 0.061  0.46 (0.20 — 1.05)
territory
Q wave necrosis 61.11 42.62 0.073  2.13(0.93 — 4.87)
Abnormal systolic function 41.18 50 0.452  0.71 (0.31 — 1.62)
Hypokinesia 85.29 68.5 0.113  2.56 (0.82 — 8.59)
Three-vessel involvement 40 23.92 0.118  2.13(0.83 — 5.48)
Cardiogenic shock 13.89 8.2 -
Conduction disorders 11.11 1.64 -
Mortality 5.56 3.28 -

On the electrocardiogram, the anterior and inferior territories were the most
affected in both groups (52.78% in diabetics and 70.77% in non-diabetics) (Figure
4). Q waves indicating necrosis were present in 61.11% of diabetics and 42.62% of
non-diabetics. Left ventricular systolic function was abnormal in 41.18% of dia-
betics and 50% of non-diabetics (p = 0.62). Segmental kinetic disorders were more
frequent in diabetics (85.29%) than in non-diabetics (72.22%). Hypokinesia was
the most common kinetic abnormality in diabetics (85.29%) compared to 68.5%
in non-diabetics (p = 0.77). On coronary angiography, triple-vessel disease was
more frequent among diabetics (40%) compared to non-diabetics (23.92%). Fig-
ure 5 illustrates the types of coronary involvement (lesions in one, two, or three

vessels) in diabetic and non-diabetic patient groups.
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Figure 4. Distribution of STEMI patients by ST+ territories.
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Figure 5. Distribution of STEMI patients by type of coronary artery involvement.
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Treatment and interventions also varied between the groups. Diabetic patients
were less often subjected to thrombolysis compared to non-diabetics, and the time
to treatment was longer in diabetics, which negatively impacted their clinical out-
comes. Figure 6 shows the distribution of STEMI patients based on the delay in

thrombolysis relative to the onset of chest pain.

50%
40.9%
36.4%
m 00h-3h
25%  25% m3h-6h
6h-9h
13.6% 9h-00h
9.1%
Diabetics Non-diabetics

Figure 6. Distribution of STEMI patients based on the thrombolysis time relative to the onset of chest

pain.

The evolution showed more severe complications in diabetics, such as acute
pulmonary edema, cardiogenic shock (13.89% vs. 8.2%), conduction disorders
(11.11% vs. 1.64%), and cerebral infarction (5.56% vs. 4.92%). Mortality was also
higher in diabetics (5.56%) compared to non-diabetics (3.28%).

4. Discussion

The main limitation of our study is the small sample size, which is attributed to
the study being monocentric, conducted in a hospital on the outskirts of Dakar
that had only recently acquired a coronary angiography room. A larger sample
size would have provided more robust data and potentially more significant re-
sults.

The study shows that 37.11% of patients with acute coronary syndrome with
persistent ST-segment elevation (STEMI) were diabetic. This prevalence is con-
sistent with rates observed in other studies. For example, Igbal in Pakistan [2]
reported a prevalence of 32%, and the international GRACE registry reported a
prevalence of diabetes among STEMI patients ranging from 20% to 30% [14].

The female predominance observed among diabetic patients (72.2%) contrasts
with most studies, which report a male predominance in the general population

of diabetic STEMI patients, as seen in studies conducted in England and Karachi
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[15], and in Pakistan [2] with a male/female ratio of 1.5 (P = 0.02) among diabetics
and 5.8 (P = 0.001) among non-diabetics. This result suggests a possible geo-
graphic or sociocultural variation in the profile of diabetic patients with STEMI.

Diabetic patients in the study had a higher average number of cardiovascular
risk factors than non-diabetic patients (3.5 + 1.1 vs. 2.6 £ 1.2, p = 0.003), with
more frequent hypertension (61.11% vs. 36.07%, p = 0.012) and more prevalent
obesity and sedentary lifestyles. These observations are consistent with the litera-
ture, which shows that diabetic patients often have an accumulation of cardiovas-
cular risk factors [16]-[18]. Additionally, smoking was less frequent among dia-
betics (25% vs. 47.54%, p = 0.017), a finding also reported by Igbal, who found a
higher number of smokers among non-diabetics (p = 0.000003) [2]. This could be
related to greater awareness of the dangers of smoking in this population.

The admission time to the Emergency Department (ED) was longer for diabet-
ics (34.8 £ 51.6 hours) compared to non-diabetics (23.3 *+ 52.3 hours). More than
half of the diabetics were admitted after the 12th hour following the onset of chest
pain, a critical delay with prognostic implications. The literature shows that delays
in the management of STEMI are associated with increased mortality and com-
plications [2] [19]. Diabetics were also less likely to receive thrombolysis, which
could partly explain the more unfavorable clinical outcomes observed in this
study.

Chest pain, the dominant symptom, was less typical among diabetics (41.67%
vs. 60%, p = 0.571), an observation often reported in the literature [2] [20]. Dia-
betic patients tend to present with atypical or less intense symptoms, delaying di-
agnosis and treatment. Biologically, diabetics had significantly higher levels of
blood glucose and glycated hemoglobin, which is expected and well documented
in the literature [2]. However, the average troponin level was paradoxically lower
in diabetics (403 + 942 ng/L vs. 1453 * 2677 ng/L). This difference could be ex-
plained by biological variability or differences in clinical presentation and initial
management.

On the electrocardiogram, anterior and inferior infarctions occurred at a higher
percentage in both diabetic and non-diabetic patients, compared to infarctions in
other territories, consistent with the literature [2] [15] [21].

Complications were more severe and more frequent in diabetics, with higher
rates of cardiogenic shock, conduction disorders, and cerebral infarction. These
results were almost similar to an earlier study from Pakistan, suggesting their im-
portance among people in Pakistan [17].

Mortality was also higher among diabetics. These results align with the litera-
ture [19] [22]. A study from Greece reported higher in-hospital mortality in dia-
betics [7]. Another study had similar results of higher mortality in diabetic pa-
tients [18]. These results show that diabetic patients have a less favorable progno-
sis after STEMI due to factors such as the presence of comorbidities, the severity

of coronary involvement, and delays in management.
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5. Conclusion

This study confirms that diabetic patients with STEMI represent a high-risk pop-
ulation with distinct clinical characteristics, longer admission delays, and a greater
accumulation of cardiovascular risk factors. The less favorable clinical outcomes
observed in diabetic patients highlight the importance of prompt and tailored
management, as well as targeted prevention strategies for this population. Com-
pared to the literature, this study provides additional evidence on the specific chal-
lenges faced by diabetic patients in the context of acute coronary syndromes. In-
terventions aimed at improving early detection and management of risk factors in

diabetics are crucial for enhancing their prognosis.
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