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Abstract

Background: Acute coronary syndromes (ACS) are a major cause of cardiovascular morbidity and mortality worldwide, with poorer outcomes
reported in sub-Saharan Africa, largely due to delays in diagnosis and treatment. Thereforre many studies had been carried out in our context
on the delays of management of ACS. Since 2022 the Cameroonian government has equipped in one catheterization laboratory (Cathlab) the two
major hospitals in the two capital (Yaoundé and Douala) This study assessed management delays and in-hospital outcomes of ACS patients in
three referral hospitals in Cameroon in the era of Interventional cardiology. So, at the best of our knowledge, this is the first study including the
admission in Cathlab in Yaoundé.

Methods: We conducted a retrospective cross-sectional study in three cardiology centres in Yaoundé, including patients treated for confirmed
ACS between January 2019 and July 2023. Sociodemographic characteristics, comorbidities, admission routes, diagnostic and therapeutic delays,
treatments received, and in-hospital outcomes were analysed.

Results: Forty patients were included; 67.5% were male, with a mean age of 54.1 + 11.3 years. The median delay from symptom onset to
admission was 14 hours (IQR: 5 - 48), and 32.5% of patients presented 248 hours after pain onset. Among referred patients, the median
referral-to-admission delay was 28 hours (IQR: 24 - 72). Median delays from admission to paraclinical investigations and confirmed diagnosis
were 12 hours and 20 hours, respectively. Only 50% underwent coronary angiography, with a median delay of 27.5 days from symptom onset.
Revascularization was performed in 57.5% of patients. In-hospital mortality was 2.5%.

Conclusion: Significant pre-hospital and in-hospital delays persist in the management of ACS in Cameroon, particularly for diagnosis and
access to coronary angiography. Despite relatively low in-hospital mortality, these delays highlight the need for improved referral systems, early
recognition, and timely access to definitive care.
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Background

high short term and long-term complications [1]. An analysis
based on the 2021 global burden of disease reported that 31 872
778 new cases of ischemic heart disease were recorded in 2021
representing an increase of 1.02% from 1990. Also, the number

Acute Coronary syndrome (ACS) encompasses a spectrum of
acute ischemic heart diseases resulting from a sudden reduction
in coronary blood flow. It represents one of the leading causes
of cardiovascular mortality in the world and is associated with
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of deaths stood at 8991 637, with an age-standardized mortality
rate of 108.73 per 100 000 individuals.

Overall, Sub-Saharan African subregions had higher age-
standardized incidence rates (314-379 per 100 000) compared
with USA (174 per 100 000) and Western Europe (172 per 100
000) in 2021 [2]. The outcome of patients with ACS is usually
worse in sub-Saharan Africa due to limited finances with limited
access to medical insurance, poorly equipped health facilities and
lack of wholistic preventive care [3]. The current paper aims to
evaluate the delays in diagnosis and treatment of ACS and the
consequent outcomes in three referral centers in Cameroon in the
era of Interventional Cardiology.

Methods

Study Design and Setting: We carried out a retrospective
cross-sectional study in the duration from February 2023 to July
2023 in the cardiology units of the Yaoundé Central Hospital,
the Yaoundé General Hospital and the Jourdain Medical Center
Cameroon on patients treated between January 2019 to July 2023.

Table 1: Sociodemographic characteristics of study population.

Study Population: All patients treated for a confirmed Acute
coronary syndrome during the study period with a complete file.

Data Collection: Data was extracted from the files of patients
admitted to the emergency unit, the intensive care unit and
the Cardiology units. We collected data on sociodemographic,
comorbidities, presenting symptoms and duration of symptoms,
physical exam findings and paraclinical findings of the patients.

Statistical Analysis: Data was entered and analyzed using
CSPro version 7.6. Continuous variables were expressed as mean
+ standard deviation and categorical variables as frequencies and
percentages. Statistical significance was set at p < 0.05.

Results

Sociodemographics: A total of 40 files were included in this
study. Males represented most cases with a prevalence of 67.5%.
The mean age was 54,05 + 11,33 with a range of 16 - 75 years
(Table 1).

Sociodemographic Characteristics Total Percentages (%)
Age Ranges
[15-45] 6 15
[45-55] 10 25
[55-65[ 18 45
=65 6 15
Sex
Male 27 67.5
Female 13 32,5
Employment status
Informal Sector 14 35
Private Sector 4 10
Entrepreneur 3 7.5
House wife 2 5
Government worker 9 22.5
Retired 8 20
Comorbidities center. Only 10% of patients were transferred from another unit

The most frequent comorbidities were a sedentary lifestyle
(55%), hypertension (42.5%) and smoking (35%). 2 patients
(5%) had had a previous ischemic stroke episode (Figure 1).

Route of admission of patients to the specialized service

Most patients (57.5%) left home directly to the specialized
cardiology centers while 32.5% of patients consulted at another
health service provider before being referred to the specialized

to the cardiology unit in the same specialized center (Figure 2).

Delay From Pain Onset to Admission, Investigations and
Treatment

The median duration between onset of pain and admission
to the specialized unit was 14 hours (IQR:5 - 48). Most patients
(52.5%) were admitted within 6hours of pain onset while a
significant number; 13 (32.5%) were admitted at least 48hours
after onset of pain (Table 2). Amongst the referred or internally
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transferred (n=17), the median delay from referral or transfer
to admission in specialized service was 28 hours (IQR:24 - 72)
(Table 3). The median delay from admission to realization of
paraclinicals and positive diagnosis was 12 hours (IQR:6-28) and
20 hours (IQR: 9 - 48) respectively (Table 4). Only 50% of the
study population benefited from a coronarography. The median
delay from pain onset to coronarography was 27.5 (IQR: 12
-90) days with a range of 1 - 360 days (Table 5). Most patients;
13(32.5%) received specific treatment for ACS at least 24 -
48hours after onset of pain. Up to 11 patients (27.5%) of patients

received specific treatment 72hours after onset of symptoms.
Treatment

In this study, 23(57.5%) patients benefited from
revascularization treatment with 13 (32.5%) having a stent
placed, 8 (20.0%) benefiting from angioplasty and 2(5%) receiving
IV thrombolysis. Majority of patients received anticoagulant
treatment (87.5%), antiplatelets (95%) and a statin (80%). Only
one patient underwent a primary percutaneous intervention

(Table 6).
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Figure 1: Prevalence of comorbidities in study Participants.
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Figure 2: Route of admission of patients to the referral center.
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Table 2: Delay in admission from pain onset.

Pain onset to admission time (hours) Total (N=40) Frequency (%)
[0-6[ 11 27.5
[6-12] 8 20
[12-24] 3 7.5
[24-48[ 5 12.5
[48-72[ 6 15
=72 7 17.5
Table 3: Delay in admission from transfer or referral to admission.
Transfer/referral to admission time (hours) Total (N=17) Frequency(%)
<24 3 17.6
[24-48[ 6 35.4
[48-72[ 3 17.6
272 5 29.4
Table 4: Median delay from admission to Paraclinical realization and Positive diagnosis.
Variable (hours) Median (IQR) Min - Max.
Admission to paraclinicals 12 (6 - 28) 7-72
Admission to positive diagnosis 20 (9-48) 2-96

Table 5: Delay from pain onset to coronarography.

Delay from pain to coronarography (days)

Total (N=20)

Percentage (%)

<7 10
[7-21[ 4 20
[21-42] 5 25
[42-91] 6 30
=91 3 15
Table 6: Treatment of Acute coronary syndrome.
Variables Total (N=40) Frequency (%)
IV Thrombolysis 2 5
Alteplase 1 2.5
Streptokinase 1 2.5
Angioplasty 21 52.5
Enoxaparin 35 87.5
Antiplatelets 38 95
Clopidogrel + Aspirin 34 85
Aspirin 4 10
Nitrate derivatives 25 62.5
Beta blockers 26 65
ACE inhibitors 28 70
Statins 32 80
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In hospitals resolution of symptoms was documented in
90% of patients, with residual symptoms in 7.5% of patients at
discharge. One patient of the 40 patients died giving an in-hospital
mortality of 2.5% (Figure 3).

Discussion

In this study a total of 40 patients with ACS were recruited
and of these the majority; 67.5% were males. This is consistent
with previous studies like the EURHOBOP study in Europe which
reported that men made up to 70% of their ACS patients were men
[4]. A study from south America; Cuba in the same vein reported
similar trends in sex discrepancies with a 72% male majority
[5]. The mean age of our study population was 54.1(SD:11.3)
years with a range of 16 - 75 years. The most frequent age group
being 55 - 65 years. This age was much lower that the ages for
the EURHOBOP cohort which reported mean ages of 63.8+12.9,
68.1+12.7 and 66.5+12.8 in France, Germany and Greece
respectively [4]. An Asian study in India reported higher age range
from 30 - >70 years with the most frequent age group being 51 -
60 years [6].

A South American study from Cuba reported a closer age range
of 18 - >80 years with the most frequent age group being 60 - 69
years [5]. Finally, a similar study in Cameroon in 2020 covering
the period from 2016 - 2019 reported a higher mean age of 60.8
+13.7 years with the most frequent age group being 60 - 70 years
[7]. Most patients were in the informal sectors (35%), meaning
they could be farmers, housemaid, shepherds. The minimal salary
of the citizen in Cameroon was 80USD. An angiography costs
1545,92 USD and an angioplasty with one stent 4001,43 USD
and there is no medical insurance provided by the government.

Everyone has then to subscribe for his own and this contributed
in lengthening the delay of admission in cathlab.

The most frequent comorbidities were a sedentary lifestyle
(55%) followed by hypertension (42.5%) and smoking (35%).
The European EURHOBOP study, the Cuban study and a 10-year
systematic review in sub-Saharan Africa all reported hypertension
as the most prevalent cardiovascular risk factor with frequencies
of 50.3-77.3%, 69% and 50-55% respectively [4,5,8]. All these
studies did not include a sedentary life style as a risk factor in
their series. Similarly, the Cameroonian study reported a similar
finding of hypertension as the most prevalent comorbidity with
a frequency of 80.4% despite including a sedentary lifestyle as a
variable [7]. This discrepancy could be since a sedentary lifestyle
was gauged through a subjective evaluation with possible over
estimation.

Also, the lower prevalence of hypertension in our series could
be due to the younger age of participants. The median duration
between onset of pain and admission to the specialized unit was
14 hours (IQR:5 - 48). This time is longer that those reported in
some South African studies with pain to admission times ranging
from 2.3 - 3.6 hours. Our value was closer to the 12.9 hours in one
Kenyan study and much lower than the 20 - 44.7 hours in studies
from Ivory Coast [8]. A Russian multicentric study reported a
median prehospital delay of 5.1 hours (IQR 2.8-12.2) which was
much lower than that in our study [9]. The median delay from
admission to realization of para clinicals was 12 hours (IQR:6-
28) which was longer than the delay from admission to ECG
realization in a Senegalese study which reported a 9hours delay
from admission to ECG testing [10]. The median delay from pain
onset to coronarography was 27.5 (IQR: 12 -90) days with a range
of 1 - 360 days.
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This delay was like that reported in a Portuguese study with
a median delay from admission to angiography being 30.9 hours
(20.3-70.2) for high-risk NSTE-ACS and 26.6 hours (17.1-52.0) for
intermediate-risk NSTE-ACS even though both delays were longer
than the recommended time [11]. Most patients; 13(32.5%)
received specific treatment for ACS at least 24 - 48hours after
onset of pain. Up to 11 patients (27.5%) of patients received
specific treatment 72hours after onset of symptoms. The main
revascularization treatment was PCI (52.5%) with only 2 patients
receiving IV thrombolysis.

This reflects a positive shift from the usual practice in
Cameroon in the years before 2019 where majority of patients
received IV thrombolysis as demonstrated by the results of the
study in the same city but covering the period from 2016 to
2019 in which 28% of patients received IV thrombolysis and only
13% received PCI and these were patients who were medically
evacuated abroad for the PCI [7]. Our delay as well as those from
similar African studies except South Africa probably reflects
absence of emergence ambulance services, limited knowledge on
ACS as well as financial limitations. Finally, in this current study,
a mortality rate of 2.5% was recorded, which was lower than the
8.4% reported in a European cohort [4]. It was also lower than the
mortality reported from a similar study in Cameroon on patients
prior to 2019 which reported a 13% mortality [7]. This trend
might lead to an improvement in ACS care in the region.

Conclusion

In the context of Cameroon’s emerging interventional
landscape, this study identifies critical delays in the ACS
care pathway that may compromise the benefits of modern
revascularization. Although the rising utilization of PCI marks a
turning point, structural barriers to timely access persist. To bridge
the gap between emerging capabilities and patient outcomes, it
is urgent to streamline pre-hospital triage and expand invasive
services, ensuring that the reduction in management delays
matches the progress in therapeutic options.
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Strengths of the study

. First updated local data on the delay of management

of acute coronay syndrom since the inauguration of the only
catheterization center in the Cameroonian main capital.

° Highlighting the gap between international

recommendations and actual practice.
Limitations of the study

Sample size. A more representative sample would provide
more usableresults. The mainlimitation were, the underestimation
of the cases, the financial difficulties.
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