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Plain English summary: Coronary angiography is a procedure that combines X-rays and a specific dye
(contrast material) to show how blood flows through the heart's arteries. This procedure helps to diagnose
obstruction in heart arteries usually due to a build-up of fatty substances. The disease has been reported
to be very common in developed countries due to lifestyle habits but is gradually becoming common among
developing countries including sub-Saharan Africa. Catheterization laboratories where these procedures
can be carried out are grossly deficient in Nigeria due to the high cost of setting them up. Additionally, only
a few people can access this facility due to the high cost of the procedure and deficient comprehensive
insurance to cover the expenses. As a result of the aforementioned, there is a dearth of information on
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patients in the nation having the procedure. Afe Babalola University Multi-System Hospital (AMSH) is one
of the few centres equipped with a catheterization laboratory in Nigeria. To further our understanding of
coronary artery disease in Nigeria, this study examined the patient health snapshot status and classification
of the appearance of blood vessels of coronary artery disease in patients who have had this procedure
done at AMSH. Our study showed that people with high blood pressure and high cholesterol are more likely
to present for this procedure. Out of all the patients who did the procedure, 36% of them had significant
vessel obstruction and the majority of them had significant obstruction affecting one major vessel supplying
the heart. Those who had significant vessel obstruction were more likely to be those with high blood
pressure and whose heart was not pumping blood properly.

Background:

Coronary artery disease (CAD) was once thought
to be uncommon in sub-Saharan Africa, but due to
unfavourable behavioural and lifestyle changes
brought on by urbanization and the epidemiological
transition, CAD and its accompanying morbidity
may be becoming more common (1, 2). Given the
increasing frequency of environmental,
behavioural, and metabolic risk factors that
predispose to CAD, the current burden of disease
forecasts indicates that CAD will soon overtake all
other causes of death in this region (3).
Furthermore, while most populations are likely to
be at risk for CAD due to traditional cardiovascular
disease risk factors like smoking, high blood
pressure, and elevated blood cholesterol, other risk
factors and varying degrees of genetic—
environmental interaction may be significant in
other populations. Particularly of research interest
in developing nations are the notable ethnic
diversity in CAD symptoms and the diverse risk
correlations in various populations. The gold
standard test for evaluating coronary anatomy is
invasive coronary angiography. It is also the
mainstay for the diagnosis and management of
individuals with significant or fluctuating chest pain
symptoms or a high risk of CAD (4). In Nigeria and
other developing nations, coronary angiography is
increasingly becoming more common as a
cardiovascular procedure due to the rising
prevalence of CAD prompting the progressive
establishment of more facilities to enhance the
disease's care and prevention (2, 3). Few clinics
perform this procedure in the country, and little is
known about the clinical characteristics and
angiographic outcomes of patients undergoing this
procedure.

This study aims to analyze the clinical profile and
angiographic pattern of coronary artery disease
among patients who had undergone this procedure
at Afe Babalola University Multi-System Hospital
(AMSH) and add to the body of knowledge of
coronary artery disease in Nigeria.

Materials and Methods
Study design

This is an observational, retrospective, and
descriptive study, using data from patients who
underwent coronary angiography for suspected
coronary artery disease at the AMSH, Ado-Ekiti
Ekiti State Nigeria between May 2019 and January
2023. AMSH is a relatively new tertiary teaching
Hospital and the only health facility in Ekiti State,
Nigeria with a catheterization Laboratory
(CATHLAB) equipped to perform coronary
angiography. Cardiac catheterization started at
AMSH in 2019 with referrals from within and
outside the state. These patients were evaluated
for their demographic data and the presence of
established conventional risk factors for CAD.

Study population

The study included 75 patients of both sexes who
underwent diagnostic coronary angiography for
suspected CAD. Excluded from the study sample
were patients with incomplete data and those who
had coronary artery disease but did not undergo
coronary angiography. The patient's medical
records were the sources of data. A consecutive
sampling procedure was used to enrol all those
with eligibility criteria.

Coronary angiography

The diagnostic procedure was carried out following
radial or femoral artery access puncture. Non-ionic
contrast agent was injected selectively into the
coronary arteries using pre-molded or moldable
diagnostic catheters to enable angiographic
characterization of coronary anatomy. Coronary
angiography was performed by specialists
(cardiologists), residents under supervision and
CATHLAB technicians. The team was led by an
interventional cardiologist.

The results of coronary angiography were
considered obstructive CAD and non-obstructive
CAD. Obstructive CAD was defined as a 250%
diameter reduction in any coronary segment or
fractional flow reserve <0.80 while non-obstructive
CAD was defined as no epicardial vessel with a
stenosis < 50% by quantitative coronary
angiography.  Nonobstructive lesions  were
additionally grouped as normal coronary vessels
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(0% Ilumen stenosis in all vessels) and mild
coronary stenosis (1-49% lumen stenosis in at
least 1 vessel).

Statistical analysis

Baseline demographics characteristics, risk factors
for CAD, and angiographic findings were entered in
SPSS version 25 for Windows Statistical Software
and analyzed. Clinical variables were compared
between patients with or without obstructive CAD.
Means and standard deviations were used for
quantitative variables; qualitative variables were
assessed using proportions and frequencies. The
student’s t-test was used to compare the means,
and the Chi-square test or Fischer’s exact test was
used to compare the proportions between the two
groups. A p-value < 0.05 in the univariate analysis
was considered statistically significant.

Result

A total of 75 participants were enrolled in this study.
The mean age of the patient was 59.57+13.33
years. Most patients were male 73.33% with a
male-to-female ratio is 3:1. The three commonest
indications were abnormal ECG changes, angina
and dyspnea (81.33% vs 69.33% vs 50.67%
respectively). The most prevalent risk factors were
hypertension (69.3%), dyslipidemia (58.67%), and
obesity (56%) while diabetes as a risk factor
constituted about 36%. The vast majority of the
population had at least 1 risk factor (RF) (90.67%),
and patients with 3 or more RF represented 81.4%
of the population. Ischemic ECG changes and
stable angina were the main reasons why patients
were referred for coronary angiography. The
baseline ejection fraction (EF) was 39.13+22.88 %.
Thirty-nine (52%) patients had left ventricular (LV)
systolic dysfunction at presentation. The above
results are summarized in Table 1.

Table 1: Clinical characteristics and risk factors of the study population

Variables Mean
Age 59.57+13.33 years
Ejection fraction 39.13+£22.88%
N (%)
Risk factors
HTN 52 (69.30)
Dyslipidemia 44 (58.67)
Obesity 42 (56.00)
LV systolic dysfunction 39 (52%)
Alcohol 35 (46.67)
Diabetes 27 (36.00)
Family history 17 (22.67)
CKD 8 (10.67)
Smoking 8 (10.67)
Number of risk factors
None 7 (9.33)
One 1(1.30)
Two 7 (9.30)
Three 15 (20.00)
Four 27 (36.00)
Five 17 (22.7)
Six 2(2.70)
Reasons for referral
Ischemic ECG changes 61 (81.33)
Angina 52 (69.33)
Dyspnea 38 (50.67)
Abnormal CT angiography result 16 (21.33)
Post MI angina 14 (18.67)
Valvular surgery evaluation 14 (18.67)
Self-referral 13 (17.33)
Syncopal attack 10 (13.33)

Results  of  coronary  angiography  and
characteristics of the procedure

The most widely used arterial access route was
femoral in 75% of cases. Of the 75 individuals who
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had coronary angiography, 27 (36.00%) had
obstructive CAD while 48 (64%) had non-
obstructive CAD. Among the 48 patients with non-
obstructive CAD, 34 (45.33%) had normal
coronaries. Among the 27 patients with obstructive
CAD, 51.85% (n = 14) had single-vessel disease;
37.04% (n = 10) had two-vessel disease and
11.11% (n = 3) had three-vessel disease lesions.

The left anterior descending artery and left
circumflex were the culprit vessels in 74 per cent
and 44.44% respectively whereas the right
coronary artery was involved in 40.7 per cent
patients. Left main coronary artery stenosis was
diagnosed in 6 (8.1%) cases among the 27 patients
with obstructive CAD. The results are presented in
Table 2 below.

Table 2: Angiographic profile of the study population

Variables N (%)
Access route
Radial 18 (25.00)
Femoral 57 (75.00)
Coronary angiogram result
Normal 34 (45.33)
Mild coronary stenosis 14 (18.67)
Obstructive 27 (36.00)
No of vessels involved (obstructive)
One 14 (51.85)
Two 10 (37.04)
Three 3(11.11)
Total significant lesions 49
Left main 6 (12.24)
LAD 20 (40.82)
LCx 12 (24.49)
RCA 11 (22.45)

A subset analysis presented in Table 3 and Table
4 showed that those who had obstructive
coronaries were more likely to be hypertensive and

with left ventricular systolic dysfunction compared
to those with non-obstructive coronaries (P<0.05).
However, the other risk factors were similar.

Table 3: Comparing the Baseline Characteristics of Non-obstructive Versus Obstructive CAD

Patients
Characteristics Non-Obstructive Obstructive p-value
(48) Mean £ SD  (27) Mean = SD
Age (years) 58.58+14.65 61.33£10.59 0.359
HR (beats/min) 63.531+9.10 79.27+11.52 <0.001*
SBP (mmHg) 101.3319.73 117.374£9.87 <0.001*
DBP (mmHg) 61.67+9.86 72.1047.81 <0.001*
*- Significant

Table 4: Comparing the Baseline Characteristics of Non-obstructive Versus Obstructive CAD

Patients
Characteristics Non-Obstructive  Obstructive (27)  Statistical indices
(48)
N N %
Hypertension 28 36 24 88.89 ¥p = 0.008*
Diabetes 18 37.50 9 33.33 X2 = 0130
p=0.718

Chronic kidney disease 6 12.5 2 0.074 ¥p =0.703
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Smoking 5 10.42 3 11.11 ¥p =0.703
Alcohol 25 52.08 10 37.04 X2 = 1572
p=0.210
Dyslipidemia 31 64.58 13 48.15 X2 =1.925
p= 0.165
Family history 11 22.92 6 22.22 X2 = 0.005
p= 0.945
Obesity 28 58.33 14 51.85 X2 = 0.295
p= 0.587
Male 38 66.67 17 33.33 X2 = 2320
p=0.128
Left ventricular systolic dysfunction 20 41.67 19 70.37 X2 = 5704
p=0.017*
*- Significant, ¥= Fisher's exact test, x2= chi square

Discussion

The patient's mean age in this study is 59.57+£13.33
years which is similar to findings in earlier research
with mean ages of 56 + 13 years and 58+ 11 years
(3, 5). The predominant male gender in our study
is a well-established risk factor for CAD which is
also reported in other studies (6, 7). In our analysis,
dyslipidemia and hypertension were the most
common risk factors. Other studies have also found
that dyslipidemia is the most common risk factor for
CAD (8, 9). In contrast to our study, which identifies
hypertension as the most common risk factor, prior
research has revealed that smoking is one of the
most common risk factors for CAD (as high as
76%) (8, 9, 10).

The lower prevalence of smoking as a risk factor
for CAD in our study may also be explained by the
fact that smoking prevalence in Nigeria and other
sub-Saharan African (SSA) countries is generally
lower than the present global smoking rates (11).
Additionally, Edafe et al. found that among
Nigerians with CAD, smoking prevalence was
27.3% which is comparatively lower than results
obtained outside SSA countries (10). It was
unsettling to see that there were so many
modifiable risk factors in our study, which indicated
that community preventive initiatives needed to be
intensified.

The prevalence of non-obstructive lesions at
angiography was 64 %, which was similar to the 68
per cent prevalence reported by another study
conducted at a different tertiary hospital in Nigeria
(10). In another study, published by Costa Filho et
al., 830 individuals with suspected stable CAD who
were referred for elective coronary angiography
were examined in a similar middle-income nation in
Brazil and 31.2% of the patients had obstructive
CAD (12). This value is also comparable to the

prevalence reported in our study. However, in a
tertiary hospital in Bangladesh, Ahsan et al. found
a noticeably greater prevalence of obstructive CAD
among their research participants, at 63% (6). This
indicates the disease is still less burdensome in
low- and middle-income countries like Nigeria.

In our study, 51.85% of patients had a single
disease (SVD), 37.04% had two-vessel disease
(TVD) and 11.11% had three-vessel disease
(TVD). Regardless of the mean age of the study
population, prior research has documented the
same pattern of vessel involvement with varying
prevalences of SVD ranging from 37% to 94% (13,
14, 15). Edafe et al. in a study in Nigeria also
reported an SVD prevalence of 63.6% among
Nigerian patients (10). Research has however
indicated that young persons with ACS have a
relatively higher prevalence of SVD. Ali et al
reported a high prevalence (70.7%) of single vessel
disease in a study involving young people with
acute coronary syndrome (ACS) who were 40
years of age or younger (16). Mahjoob and Yang et
al. also noted that young adults have less severe
coronary disease in their research (13, 17).
According to a study by Prajapati et al., older
patients were more likely to have a relatively higher
prevalence of DVD and TVD than younger patients
(18). The prevalence of DVD and TVD in our study
was 37.04% and 11.11%, respectively, which is
comparable to other studies that have been done
among elderly people and range from 3.8% to 45%
(13, 14, 15). The left anterior descending artery is
usually the most commonly involved vessel
reported in studies (19, 20) and our study is not an
exception. This study showed that patients with
obstructive disease were more likely to have
hypertension, similar to the study by Pizzi et al (21).
However, in contrast to other studies, perhaps
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because of our study's smaller sample size,
dyslipidemia, advancing age, male sex, diabetes,
CKD, and smoking history were not associated with
obstructive CAD (21, 22, 23).

Study limitations
Itis a single-centre retrospective study with a small
sample size; hence the data may not reflect the
true picture of coronary angiographic pattern in the
study populace.

Conclusion

The majority of the study population had non-
severe disease, and the two most common risk
factors were hypertension and dyslipidemia. The
most often affected vessel is the left anterior
descending artery, and single-vessel disease is the
most common kind of obstructive CAD.
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