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with a markedly higher anatomical risk profile, characterized by diffuse three-
vessel disease and critical LMCA lesions. These findings underscore the criti-
cal importance of early cardiovascular screening and multidisciplinary man-
agement in this high-risk population.
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1. Introduction

Coronary Artery Disease (CAD) remains a leading cause of cardiovascular mor-
bidity and mortality worldwide, with a disproportionately high burden observed
in patients with diabetes mellitus [1] [2]. Diabetes, characterized by chronic hy-
perglycemia, accelerates the development of atherosclerosis through complex syn-
ergistic mechanisms, including endothelial dysfunction, chronic inflammation,
oxidative stress, and lipid metabolism abnormalities [3] [4]. Numerous studies
have demonstrated that diabetes increases the risk of CAD by two to fourfold
compared to the general population [5].

In diabetic patients, CAD presents with well-documented clinical and anatom-
ical specificities, notably more diffuse involvement, a predominance of multivessel
disease, and a higher frequency of left main coronary artery lesions [6] [7]. Fur-
thermore, the increased prevalence of silent myocardial ischemia in this popula-
tion often leads to delayed diagnosis and more severe clinical presentations at the
time of management.

Despite therapeutic advances—including Percutaneous Coronary Intervention
(PCI), Coronary Artery Bypass Grafting (CABG), and optimized medical ther-
apy—the cardiovascular prognosis for diabetic patients remains unfavorable [8].
International guidelines emphasize the critical importance of an individualized
and multidisciplinary approach for the management of these high-risk individuals
[9].

In sub-Saharan Africa, and specifically in Cameroon, data regarding the specific
characteristics of CAD in diabetic patients remain scarce [10]. To address this gap,
the present study aimed to describe and compare the sociodemographic, clinical,
biological, echocardiographic, angiographic, and therapeutic profiles of coronary
artery disease between diabetic and non-diabetic patients in a contemporary Cam-

eroonian cohort.

2. Materials and Methods
2.1. Study Design and Setting

We conducted a descriptive and analytical cross-sectional study over a three-year

period, from November 8, 2022, to November 8, 2025, in Yaoundé, the capital of
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Cameroon. The study was centered at the Yaoundé General Hospital, which hosts
the city’s first and only cardiac catheterization laboratory. This facility became
operational in November 2022 and is overseen by a single lead interventional car-

diologist.

2.2. Data Source and Study Population

Data were retrieved from the Yaoundé Registry of Interventional Cardiology
Achievements (DéRICA), a comprehensive database including all patients admit-
ted to the catheterization unit for cardiovascular explorations.

We included all patients undergoing coronary angiography for acute coronary
syndromes (STEMI, NSTEMI, or unstable angina) in whom a significant coronary
stenosis > 50% was identified on Quantitative Coronary Angiography (QCA), re-
gardless of whether they underwent subsequent Percutaneous Coronary Interven-
tion (PCI). Sampling was consecutive, exhaustive, and non-probabilistic (purpos-

ive).

2.3. Exclusion Criteria

Patients were excluded if they presented with normal coronary arteries upon an-
giography, had incomplete clinical or angiographical records, or had a history of
prior Coronary Artery Bypass Grafting (CABG) or PCI; in short, Patients with non-
obstructive coronary arteries (<50% stenosis) were excluded. Additionally, pa-
tients with congenital heart disease or non-ischemic cardiomyopathies were ex-

cluded from the analysis.

2.4. Operational Definitions

¢ Diabetes mellitus was defined as a documented medical history of diabetes or
the use of glucose-lowering medications. Information regarding diabetes type,
duration of disease, treatment class (insulin vs oral antidiabetic drugs), and
glycemic control indicators such as HbAlc was not consistently available in
the registry and was therefore not included in the analysis.

¢ Hypertension: Defined as blood pressure > 140/90$ mmHg or ongoing anti-
hypertensive therapy.

e Dyslipidemia: Defined by an abnormal lipid profile or the use of lipid-lowering
agents.

e Left Ventricular Ejection Fraction (LVEF): Considered impaired if $< 50\%$ as
measured by echocardiography.

e Acute Coronary Syndromes (ACS), including ST-Segment Elevation Myocar-
dial Infarction (STEMI), Non-ST-Segment Elevation Myocardial Infarction
(NSTEMI), and Unstable Angina (UA). Defined in accordance with the pre-
vailing European Society of Cardiology (ESC) guidelines.

2.5. Angiographical Procedures

Coronary angiographies were performed using a SIEMENS® Artis One angio-
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graph. The morphological severity of coronary lesions was stratified according to
the ACC/AHA classification (Types A, B1, B2, and C). Key angiographic param-
eters analyzed included the number of diseased vessels, coronary dominance, and
the anatomical localization of lesions.

Heart Team discussions were conducted after coronary angiography in cases
involving complex coronary anatomy, particularly multivessel disease or left main
coronary artery involvement, or when the optimal revascularization strategy (per-
cutaneous coronary intervention vs coronary artery bypass grafting) required
multidisciplinary evaluation.

Decisions were made through a multidisciplinary discussion involving the in-

terventional cardiologist and cardiac surgery team when necessary.

2.6. Statistical Analysis

Sample size calculation was not performed due to the exhaustive nature of the
registry. Quantitative variables are expressed as mean + Standard Deviation (SD)
or median [interquartile range] and compared using the Student’s t-test or the
Mann-Whitney U test, as appropriate. Qualitative variables are presented as fre-
quencies and percentages and were compared using the chi 2 test or Fisher’s exact
test.

Associations between variables were assessed using bivariate analyses with
Odds Ratios (OR) and 95% confidence intervals. Multivariable regression anal-
ysis was not performed due to the relatively small sample size and the limited
number of diabetic patients, in order to avoid model overfitting and unstable
estimates.

Missing data were managed using complete-case analysis. Statistical signifi-

cance was set at p < 0.05. All analyses were conducted using SPSS® version 26.

3. Results
3.1. Baseline Characteristics of the Study Population

A total of 115 patients underwent coronary angiography during the study period.
Of these, 82 patients presented with significant coronary artery abnormalities and
were included in the final analysis. The cohort was stratified into two groups: di-
abetic (n = 27) and non-diabetic (n = 55). The mean age of the overall population

was 60.05 * 9.43 years (range: 38 - 80 years).

3.2. Sociodemographic Characteristics by Diabetic Status

No significant difference was observed in the mean age between diabetic and non-
diabetic patients (60.15 +£7.36 vs. 60.0 £ 10.35 years, respectively; p=0.941). How-
ever, the 51 - 60 age group was significantly more prevalent among diabetic pa-
tients compared to non-diabetics (51.9% vs. 29.1%; OR = 2.63; 95% CI [1.01-
6.81]; p=0.044). (Table 1)

Sex distribution did not differ significantly between the two groups, with a

marked male predominance across the entire study population.
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Table 1. Sociodemographic characteristics of CAD Patients according to diabetic status.

Diabetes Yes Diabetes N
Variables l?ne=e2s7) e l(aniesss) ° p-value OR (95% CI)

Mean Age + SD (years) 60.15+7.36 60.0+10.35 0.941 MD*:0.15 (-3.8 - 4.12)

Age Groups, n (%)

<40 years 0 2(3.6) 1.000 -
41 - 50 years 1(3.7) 8 (14.5) 0.259 0.23 (0.03 - 1.91)
51 - 60 years 14 (51.9) 16 (29.1)  0.044 2.63 (1.01 - 6.81)
61 - 70 years 8 (29.6) 22 (40.0)  0.360 0.63 (0.24 - 1.69)
>70 years 4(14.8) 7 (12.7) 1.000 1.19 (0.32 - 4.49)

MD: Mean Difference; SD: Standard Deviation; OR: Odds Ratio; CI: Confidence Interval.

3.3. Cardiovascular Risk Factors, Medical History, and
Comorbidities

Diabetic patients exhibited a significantly higher prevalence of dyslipidemia compared
to non-diabetics (81,5% vs 41,8%; OR = 6.12; 95% CI [2.02 - 18.56]; p = 0.001).

Regarding clinical history, ischemic heart disease was significantly more frequent
in the diabetic group (77,8% vs 43,6%; OR =4.52; 95% CI [1.60 - 12.95]; p=0.004),
as was mixed cardiomyopathy (40,7% vs 18.2 %; OR = 3.09; 95% CI [1.11 - 8.66];
p=0.028).

In contrast, no significant differences were observed between the two groups re-
garding the prevalence of hypertension, smoking, heart failure, HIV infection, ele-

vated lipoprotein(a), or impaired left ventricular ejection fraction (LVEF) (Table 2).

Table 2. Cardiovascular risk factors, medical history and comorbidities according to diabetes status.

Diabetes Yes Diabetes No

Variables (n=27) (n = 55) p-value OR (95% CI)
Medical History
Prior Coronary Events, n (%) 0 4(7.3) 0.300 -
Hypertension (HTN), n (%) 25 (92.6) 42 (76.4) 0.126  3.87 (0.81 - 18.58)
Dyslipidemia, n (%) 22 (81.5) 23 (41.8) 0.001 6.12(2.02-18.56)
Smoking, n (%) 1(3.7) 6 (10.9) 0416  0.31(0.04 - 2.75)
Heart Failure, n (%) 8 (29.6) 11 (20.0) 0331  1.68 (0.59 - 4.85)
Cardiopathies
Hypertensive Heart Disease, n (%) 13 (48.1) 32 (58.2) 0.391 0.67 (0.26 - 1.68)
Ischemic Heart Disease, n (%) 21(77.8) 24 (43.6) 0.004 4.52(1.60 - 12.95)
Mixed Cardiomyopathy, n (%) 11 (40.7) 10 (18.2) 0.028  3.09 (1.11 - 8.66)
Comorbidities
HIV Infection, n (%) 2(7.4) 2(3.6) 0.595 2.12(0.28 - 15.90)
Elevated Lp(a) (250 mg/dL), n (%) 11 (61.1) 21 (48.8) 0.381  1.65 (0.54 - 5.05)
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Continued
Impaired LVEF (<50%), n (%) 18 (69.2) 28 (50.9) 0.120  2.17 (0.81 - 5.82)
Pre-admission Medical Therapy
DAPT, n (%) 27 (100) 51(92.7) 0.297 -
OMT, n (%) 18 (66.7) 42 (76.4) 0352  0.62(0.23 - 1.71)

OR: Odds Ratio; CI: Confidence Interval; HTN: Hypertension; Lp(a): Lipoprotein (a); LVEF: Left Ven-
tricular Ejection Fraction; DAPT: Dual Antiplatelet Therapy; OMT: Optimal Medical Therapy.

3.4. Presentation Delays, Clinical Indications, and Angiographic
Patterns

Consultation delays following the index event did not differ significantly according
to diabetic status. Similarly, the distribution of clinical indications for coronary
angiography—specifically STEMI and NSTEMI—was comparable between dia-
betic and non-diabetic patients.

However, diabetic patients presented with a significantly higher burden of dis-
ease, characterized by a higher frequency of three-vessel disease (37.0% vs 12.7%;
OR =4.03; 95% CI [1.33 - 12.28]; p=0.011), indicating more extensive coronary
involvement (Table 3).

Table 3. Time to consultation, clinical indications, and angiographic characteristics accord-
ing to diabetic status.

Diabetes Diabetes No
Variabl 1 R (95% CI
ariables Yes(n=27) (n=55) p-value OR (95% CI)

Time from Event

<24 hours, n (%) 4(14.8) 2(3.6) 0.088 4.61 (0.79 - 26.96)
1 - 30 days, n (%) 14 (51.9) 34 (61.8) 0.389  0.67 (0.26 - 1.69)
1 - 3 months, n (%) 6 (22.2) 6 (10.9) 0.196  2.33 (0.67 - 8.08)
>3 months, n (%) 3(11.1) 13 (23.6) 0.179 0.40 (0.10 - 1.56)
Indications
STEML, n (%) 12 (44.4) 26 (47.3) 0.809  0.89 (0.35 - 2.25)
NSTEML, n (%) 4(14.8) 9 (16.4) 1.000  0.89 (0.25 - 3.19)
Unstable angina, n (%) 11 (40.7) 20 (36.4) 0.701 1.20 (0.47 - 3.09)
Coronary Dominance
Right dominance, n (%) 18 (66.7) 34 (61.8) 0.668  1.24 (0.47 - 3.25)
Left dominance, n (%) 3(11.1) 10 (18.2) 0.530  0.56 (0.14 - 2.24)
Balanced, n (%) 6 (22.2) 11 (20.0) 0.816  1.14 (0.37 - 3.51)

Extent of Coronary Disease
Single-vessel disease, n (%) 12 (44.4) 33 (60.0) 0.183 0.53 (0.21 - 1.35)
Double-vessel disease, n (%) 3(11.1) 8 (14.5) 1.000  0.73 (0.18 - 3.02)
Three-vessel disease, n (%) 10 (37.0) 7 (12.7) 0.011 4.03(1.33-12.28)

OR: Odds Ratio; CI: Confidence Interval; STEMI: ST-Segment Elevation Myocardial Infarc-
tion; NSTEMI: Non-ST-Segment Elevation Myocardial Infarction.
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3.5. Procedural Characteristics and Lesion Morphology

The arterial access site used for coronary angiography was similar across both
groups. Notably, diabetic patients demonstrated a significantly higher rate of Left
Main Coronary Artery (LMCA) involvement (22.2% vs 3.6%; OR = 7.57; 95% CI
[1.41 - 40.55]; p=0.014). (Table 4)

No significant differences were observed regarding the involvement of other

coronary arteries or lesion classification according to the ACC/AHA criteria.

Table 4. Procedural characteristics and lesion morphology according to diabetic status.

Diabetes Yes Diabetes N
Variables I?ne=e2s7) e 1(ane=e5s5) © p-value OR (95% CI)

Arterial Access Site
Femoral, n (%) 8(29.6) 23 (41.8) 0.285 0.58 (0.22 - 1.57)

Radial, n (%) 19 (70.4) 32(58.2) 0285 1.71(0.64 - 4.57)

Site of Significant Obstructive Lesions

Left Main Coronary Artery

6(22.2 2(36 0.014 7.57 (1.41 - 40.55
(LMCA), n (%) (22.2) (3.6) ( )

Left Anterior Descending

21(77.8 33 (60.0 0.111 2.33(0.81-6.71
(LAD), n (%) (77.8) (60.0) ( )

Circumflex Artery (Cx), n (%) 13 (48.1) 16 (29.1) 0.090 2.26 (0.87 - 5.87)

Right Coronary Artery (RCA),

12 (44.4) 18 (32.7) 0.301 1.64 (0.64 - 4.23)
n (%)

ACC/AHA Lesion Classification

Type A, n (%) 5(19.2) 11(20.8)  0.874 0.91(0.28 - 2.96)
Type B1, n (%) 2(7.7) 8(15.1)  0.484 0.47 (0.09 - 2.39)
Type B2, n (%) 4(15.4) 5(9.4) 0.467 1.75(0.43 - 7.14)
Type C, n (%) 7 (26.9) 9(17.0) 0302  1.80 (0.59-5.55)

Non-Identified (NI), n (%) 8 (30.8) 20(37.7)  0.543  0.73 (0.27-1.99)

OR: Odds Ratio; CI: Confidence Interval; LMCA: Left Main Coronary Artery; LAD: Left
Anterior Descending; Cx: Circumflex; RCA: Right Coronary Artery; ACC/AHA: American
College of Cardiology/American Heart Association.

3.6. Revascularization Modalities

Revascularization strategies, including Percutaneous Coronary Intervention (PCI),
Optimal Medical Therapy (OMT), or Coronary Artery Bypass Grafting (CABG),
did not differ significantly between the two groups.

Nevertheless, the requirement for a Heart Team discussion was significantly
more frequent in the diabetic group (29.6% vs 9.1%; OR = 4.21; 95% CI [1.22 -
14.49]; p = 0.025), reflecting the increased decision-making complexity in this
population (Figure 1).
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onary Artery Bypass Graft.

Figure 1. Therapeutic strategies and revascularization modalities according to diabetic sta-
tus.

4. Discussion

This study highlights the distinct clinical, angiographic, and therapeutic features
of Coronary Artery Disease (CAD) among diabetic patients in Cameroon. Our re-
sults show that, compared to non-diabetics, diabetic patients present with signif-
icantly more extensive coronary involvement, characterized by a predominance
of multivessel disease and more frequent Left Main Coronary Artery (LMCA) in-
volvement. These observations confirm the heightened severity profile of diabetic
CAD widely described in the international literature [5] [11].

Diabetes mellitus is a major and independent cardiovascular risk factor. It in-
creases the risk of CAD by twofold to fourfold, independent of other traditional
risk factors. This association is driven by complex pathophysiological mechanisms
involving chronic hyperglycemia, insulin resistance, endothelial dysfunction, sys-
temic inflammation, and accelerated atherosclerosis [4]. These mechanisms not
only promote the progression of atheromatous plaques but also enhance their an-
atomical diffusion and complexity.

In our cohort, the significantly higher frequency of three-vessel disease in dia-
betic patients is consistent with prior research showing that diabetic CAD is often
diffuse, multi-segmental, and preferentially affects distal segments [7]. This spe-
cific anatomical distribution largely explains the poorer prognosis observed in di-
abetic coronary patients, with an increased incidence of Major Adverse Cardio-
vascular Events (MACE) and higher long-term mortality [12].

A pivotal finding of our study is the striking association between diabetes and
LMCA involvement. Diabetic patients in our Cameroonian cohort faced a more
than sevenfold increased risk of LMCA lesions compared to non-diabetics (OR =
7.57;95% CI [1.41 - 40.55]; p=0.014). Several studies have previously reported this

preferential involvement of critical proximal segments in diabetics, exposing these
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patients to a high risk of left ventricular dysfunction and severe acute complications
[7]. This lesion localization increases management complexity and justifies the fre-
quent need for surgical revascularization or multidisciplinary consultation.

Clinically, we observed no significant difference in consultation delays or indi-
cations for coronary angiography between diabetic and non-diabetic patients. How-
ever, the literature emphasizes that silent myocardial ischemia is more prevalent
in diabetics, contributing to diagnostic delays and more advanced clinical presen-
tations [13]. This clinical peculiarity could partially explain the increased anatom-
ical severity observed in our diabetic population.

Regarding associated risk factors, dyslipidemia was significantly more frequent
among diabetic patients, confirming its central role in the pathophysiology of di-
abetic atherosclerosis [3]. Conversely, other cardiovascular comorbidities, such as
hypertension and smoking, did not differ significantly between groups, suggesting
that diabetes exerts its own independent aggravating effect on CAD beyond the
accumulation of traditional risk factors.

Therapeutically, revascularization strategies—specifically PCI versus optimal med-
ical therapy—did not differ significantly. However, the more frequent require-
ment for Heart Team discussions in diabetic patients (29.6% vs 9.1%) reflects the
increased decision-making complexity arising from lesion diffusion and anatom-
ical severity. Current international guidelines underscore the importance of a
multidisciplinary approach for high-risk patients with multivessel or LMCA in-
volvement [14].

Major clinical trials, notably the FREEDOM trial, have demonstrated the supe-
riority of Coronary Artery Bypass Grafting (CABG) over Percutaneous Coronary
Intervention (PCI) in diabetic patients with multivessel disease regarding long-
term mortality and MACE [8]. Similarly, the SYNTAX trial highlighted higher
rates of repeat revascularization in diabetic patients treated with PCI, particularly
for complex lesions. Beyond revascularization, the emergence of new therapeutic
classes, such as SGLT?2 inhibitors and GLP-1 receptor agonists, has transformed
management by demonstrating cardiovascular benefits independent of glucose-
lowering effects [15].

Strengths and limits

Our study has several strengths, notably the detailed analysis of clinical and an-
giographic characteristics in a sub-Saharan African context where data remain
limited [10].

However, the modest sample size and the observational nature of the study limit
the generalizability of the results. In addition, detailed data regarding diabetes
characteristics, such as disease duration, treatment modality, and glycemic control
(HbAIc), were not systematically available in the registry. These factors may in-
fluence the severity and extent of coronary artery disease in diabetic patients. Also,
due to the relatively small sample size, particularly the limited number of diabetic
patients, multivariable regression analysis was not performed. Consequently, the

associations observed should be interpreted cautiously, as potential confounding
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factors could not be fully adjusted for. Finally, because of the cross-sectional de-
sign and the angiography-based sampling strategy, the present study identifies as-
sociations rather than causal relationships, and the findings may reflect a popula-
tion with relatively high cardiovascular risk.

Despite these limitations, our findings provide original and pertinent data on CAD
specificities in Cameroon, underscoring the urgent need for early detection and a

multidisciplinary management approach tailored to this high-risk population.

5. Conclusion

In conclusion, this pioneer study in Cameroon demonstrates that diabetic patients
present with a significantly higher burden of coronary artery disease compared to
their non-diabetic counterparts. Our findings reveal a distinct angiographic phe-
notype characterized by a high prevalence of multivessel disease and left main
coronary artery involvement. These anatomical complexities, often compounded
by poorly controlled dyslipidemia, necessitate a systematic multidisciplinary ap-
proach through “Heart Team” discussions to optimize revascularization strate-
gies. As the first report from the DEéRICA registry, this work underscores the ur-
gent need for intensified cardiovascular screening and aggressive risk factor man-

agement among the growing diabetic population in Sub-Saharan Africa.
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