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ABSTRAGT

Introduction: Atherosclerotic cardiovascular diseases (ASCVD) constitute a significant health burden in Nigeria.
Aspirin and Statin though effective, are not routinely used as primary preventive medication in those with
increased risk of CVD. The study aimed to determine the association between the use of primary preventive
medication (low-dose soluble aspirin and statin) on the risk of atherosclerotic cardiovascular diseases among
patients with hypertension and diabetes attending Irrua Specialist Teaching Hospital (ISTH), Irrua, Nigeria.
Methodology: This was a descriptive cross-sectional study of 394 systematically selected adult patients aged 18
years and above, visiting the GOPD, who had hypertension or diabetes mellitus. Data was collected using a
pretested questionnaire and the Cardiovascular risk was assessed using the Framingham 10-year Risk of General
Cardiovascular Disease Score (FRS). Respondents were categorised as low risk (< 10%), intermediate risk (10 to
20%), and highrisk (>20%). Data were entered into an Excel worksheet (2007) and analysed with Stata version 16.
Results: The mean age of participants was 53.95+15.47 years. They were mostly females (55.3%), and civil
servants (32.74%) with tertiary education (44.67%). The majority of the patients (42%) had a high risk of
developing CVD in 10 years. There was a significant association between intake of aspirin (p=0.01 AOR 18.98, Cl:
2.61-137.91) and statin (p=0.01 AOR 5.02, Cl: 0.48-56.00) and reduced risk of CVD.

Conclusion: There was a high risk of developing CVD among the study participants. The use of low-dose
aspirin/statin for primary prevention of CVD was associated with risk reduction with those not on low-dose aspirin
and statin having a 6 and 14-fold increased risk of developing CVD respectively. Routine prescription of low-dose
aspirin and/or statins is recommended for patients with hypertension and/or diabetes except those in whom the
medications are contraindicated.
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INTRODUCTION

Cardiovascular diseases (CVD) are the leading cause of
death worldwide caused mainly by atherosclerosis, a

quality evidence abounds for primary preventive
medication use against its development.”™
Aspirin is an effective primary prevention medication

chronic inflammatory disease of the blood vessel that
results in narrowing.”> CVDs including hypertension,
heart failure, and stroke have been on the increase
over the past 20 years in Nigeria.””Non-communicable
diseases account for about 29% of all deaths in
Nigeria, of which 11% are from CVDs.’ Atherosclerotic
cardiovascular diseases (ASCVD) constitute a
significant health burden in Nigeria. A lot of high-

for those with an increased risk of CVD.’ The American
Diabetes Association recommends use of aspirin as a
primary prevention strategy in patients with diabetes
who are at increased cardiovascular risk, including
those who are older than 40 years or who have
additional risk factors, such as family history of
coronary heart disease, hypertension, smoking,
dyslipidaemia, or albuminuria.” Aspirin reduces the
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risk of major CVD events by 11 per cent with doses less
than 100mg as effective as doses up to 650mg daily
with the CVD benefit of Aspirin seen within the first 5
years of administration."”

Statins (or HMG-CoA reductase inhibitors) act by
inhibiting the enzyme HMG-CoA reductase, which
plays a major role in the production of cholesterol.
High cholesterol levels have been associated with
cardiovascular disease. Low-density lipoprotein (LDL)
carriers of cholesterol play a key role in the
development of atherosclerosis and coronary heart
disease and statins are the most widely prescribed
and evidenced-based lipid-lowering drugs in the
world for lowering LDLc and reducing cardiovascular
morbidity and mortality, both in primary and
secondary prevention™"

Five major guidelines on statin use for primary
prevention of atherosclerotic cardiovascular disease
(ASCVD) have been published since 2014: the National
Institute for Health and Care Excellence (NICE; 2014),
US Preventive Services Task Force (USPSTF; 2016),
Canadian Cardiovascular Society (CCS; 2016),
European Society of Cardiology/European
Atherosclerosis Society (ESC/EAS; 2016), and
American College of Cardiology/American Heart
Association (ACC/AHA; 2018).""

Adults who are 40 to 75 years of age and are being
evaluated for cardiovascular disease prevention
should undergo a 10-year atherosclerotic
cardiovascular disease (ASCVD) risk estimation and
have a clinician-patient risk discussion before they are
started on pharmacological therapy, such as
antihypertensive therapy, a statin, or aspirin.”** There
is high-quality evidence that aspirin, BP-lowering
therapy, and statins reduce the risk of ASCVD events
from 10% to 25% among individuals without prevalent
ASCVD. There is also high-quality evidence that BP-
lowering therapy and statins reduce the risk of all-
cause mortality by 11% and 14%, respectively.””""*
Despite this evidence, much had not been done in our
setting to ascertain those at risk of ASCVDs to be able
to set up management strategies to meet the
sustainable development goal target of 50% use of
medications in primary prevention of ASCVD. This
study would therefore fill that research gap by
providing data on the ASCVD risk in our environment
which will help us as clinicians institute preventive
measures to reduce the risks in our patients and the
populace. The study aimed to determine the
association between the use of primary preventive
medication (low-dose soluble aspirin and statin) on
the risk of atherosclerotic cardiovascular diseases
among patients with hypertension and diabetes
attending Irrua Specialist Teaching Hospital (ISTH),

Irrua, Nigeria.

MATERIALS AND METHODS

Location of The Study:

This study was carried out at the General Outpatient
Department (GOPD) of Irrua Specialist Teaching
Hospital (ISTH), Irrua, a semi-urban town in Edo State,
Southern Nigeria. The General Outpatient
Department (GOPD) runs every working day of the
week, from 8 am to 4 pm. Local statistics from the
Medical Records Unit of the department show that an
average of 98 patients are seen per day which adds up
to about 25,480 patients per year. Patients with
hypertension and/or diabetes presenting to ISTH are
first seen in the GOPD where over 70% of them are
managed and the rest particularly those with
complications requiring other specialists' attention
are then referred mainly to the cardiologists,
nephrologists and endocrinologists.

Study Design: This was a descriptive cross-sectional
study.

Study Population: The study population comprised
adult patients aged 18 years and above, visiting the
GOPD, who had hypertension or diabetes mellitus.

Selection Criteria:

Inclusion Criteria:

-Newly diagnosed Hypertensive patients

- Previously diagnosed Hypertensive patients whether
or not on treatment

-Newly diagnosed patients with Diabetes Mellitus

- Previously diagnosed Diabetes Mellitus patients
whether or not on treatment

Exclusion Criteria:
- Critically ill patients who would not be able to
participate.

- Patients with clinical evidence of cardiovascular
diseases such as stroke, Congestive Cardiac Failure
(CCF), Ischaemic Heart Disease/Myocardial Infarction
(IHD/MI), Peripheral Vascular Disease (PVD) etc.
Sample Size Determination:

The sample size was calculated using William
Cochran's formula and a prevalence of 37% of
cardiovascular disease was reported by Adedapo in
southwestern Nigeria."

n=2"pq/d’

Zisthe standard normal deviation at a 95% confidence
interval whichis 1.96.

P=37.0%

q=1-p

d= degree of the desired accuracy usually set at 0.05
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_ 1.96 % 1.96 x 037 x 0.63
n= 0.05 x 0.05

n=358
With an anticipated 10% attrition, a total of 394
participants were recruited for the study.

Sampling Technigue:

Subjects who met the selection criteria above were
selected using systematic random sampling. Patients
were addressed and enlightened about the study. The
selection criteria were spelt out and those who
consented were systematically selected. The sampling
interval was determined to be 3. The first patient was
selected by simple random sampling (balloting). Three
ballot papers numbered 1to 3 were mixed in a bagand
one was randomly chosen. That determined the first
patient to be seen. Thereafter, every third patient was
selected until the required sample size was achieved.

DataCollection:

The sociodemographic characteristics including age
and sex, as well as smoking habits, medical history
including history of hypertension and diabetes and
use of statins and low dose aspirin as well as duration
were collected from the patient using the semi-
structured questionnaire. Blood pressure was
determined using an Omron Intellisence” digital
sphygmomanometer. Blood samples were tested for
Fasting blood sugar, HbA1C, and lipid profile (Total
Cholesterol, Triglycerides, LDL-Cholesterol, and HDL-
Cholesterol) using the enzymatic colourimetric
method. The Cardiovascular risk was assessed using
the Framingham 10-year Risk of General
Cardiovascular Disease Score (FRS) based on the six
coronary risk factors of age, gender, total cholesterol,
high-density lipoprotein cholesterol, systolic blood
pressure and smoking habits.” The 10-year risk of
cardiovascular disease was scored in percentage and
respondents were categorised as low risk (< 10%),
intermediate risk (10 to 20%), and high risk (> 20%).”
This questionnaire was pretested at the General
Hospital, Ekpoma, a nearby town with subjects of
similar characteristics. The pretested questionnaire
was thereafter used to collect the data for the study.

DataAnalysis:

All data collected with the questionnaires were
entered into a computer and analysed using the Excel
worksheet (2007) and Stata version 16.

Descriptive Statistics:

The categorical variables were summarized using
counts, proportions, frequency tables and charts.
Quantitative variables such as Age; were summarized

using mean, median, Standard deviation and
frequency table. The participants' ages were grouped
and the proportion of those who were positive by age
group compared to each other. The risk percentage of
those on statins/low-dose aspirin and those not on
the medications were compared.

Test Statistics: Chi-square test statistics were used to
test for an association between the risk of
cardiovascular disease and history of use of
statins/low-dose aspirin and ascertain the statistical
significance of the difference observed; with a 95%
Confidence interval computed and level of
significance set at P value <0.05%.

Duration of The Study and Funding:

The study was conducted between May and July 2023.
There was no external funding for this study. The cost
was borne by the researchers.

RESULTS
A total of 394 patients were recruited for this study

(Table 1). The youngest among them was 19 years old,
while the eldest was 94 years. The mean age was
about 54 years and the age group most affected was
more than 60 years old (elderly). More than half of the
participants were females (55.3%) and the majority of
them were Traders. Almost half of the participants
(45.0%) had a tertiary level of education.
Tahle 1. Sociodemoyraphic characteristics of respondents

Variahles Frenuency IN=394] Percent [
Age (years)

<20 2 0.51
20-259 16 4.06
30-35 65 16.50
40-45 69 17.51
50-55 a5 22.33
=60 154 39.09
Mean £ 5D 53.95+15.47

Sex

Female 218 55.33
Male 176 44,67
Ethnicity

Akoko Edo 30 7.62
Bini 21 5.33
Esan 169 42,89
Etsako a2 20.81
Hausa 12 3.05
Iho 24 6.05
Owan 50 12.659
Yoruba 5 1.52
Occupation

Artisan 77 15.54
Civil servant 129 32.74
Farmer 59 14.58
Trader 105 26.65
Unemployed 24 6.09
Educational status

Mo level of education 53 13.45
Primary 56 14.21
Secondary 109 27.67
Tertiary 176 44,67
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Low risk, 148,
High risk, 165, 38%

42%

Intermediate risk,
81, 20%

Fig 1. The risk of cardiovascular disease among
patients with hypertension and diahetes using
the Framingham 10-year Risk of General
CardiovascularDisease.

Figure 1. Showed the risk of developing cardiovascular
diseases (CVD) among patients with hypertension and
diabetics using FRS categorization. The majority of
the patients had a high risk of developing CVD in 10
years.

There was a statistically significant difference
between primary preventive medication use (Low
dose Aspirin, Statin) in relation to the risk of
developing CVD. Table 2. Patients on low-dose aspirin
had a lower risk of CVD compared to those who were
not and the difference was significant (p=0.01). Also,
patients on statins had a significantly lower risk
compared to those not on statins (p=0.01).

Tahle 2. The association helween primary preventive medication,
obesity, and the risk of developing cardiovascular disease in
resnondents.

Variable  Lowrisk Intermediate Higshrisk  P-Ualue
risk =81
[n=148) [n=1651
Low dose
Aspirin
Yes 44(69.84)  8(12.70) 11(17.46)  0.01
No 104 (31.42) 73 (22.05) 154 (46.53)
Statin
Yes 71(82.56) 9 (10.46) 6 (6.98) 0.01
No 77(25.00) 72 (23.38) 159 (51.62)

Table 3 illustrates the predictors of the risk of
developing CVD among respondents. For every annual
increase in age, the odds of CVD will increase by 46%.
The odds of CVD in males will increase by 197 folds as
compared to females. Similarly, for every unitincrease
in systolic blood pressure and fasting blood sugar, the
Odds of CVD will increase by 7% and 3% respectively.
'OR=0dds ratio, AD=Adjusted Odds ratio, BMI= Body
mass index, WHR= Waist hip ratio, SBP= Systolic blood
pressure, DBP= Diastolic blood pressure, FBS=
Fastened blood sugar, FSP= Fastened Lipid profile,
Ref=Reference

Table 3. Predictors of risk factors for develoning CVD in patients with

hypertension and diahetes.
Univariable logistic Multivariahle logistic
regression regression

95% 95%

Gonfidence Gonfidence
Variahles OR Interval P- AOR  nterval

Value Value

Age (years) 126 1.20-1.32 <0.05 1.46 1.27-1.67 0.01
Sex
Female 1 Ref 1 Ref
Male 4.84 3.04-7.68 <0.05 157.87 13.18-25.70 0.01
Occupation
Artisan 1 Ref 1 Ref
Farmer 1 1
Civil servant  1.16 0.66-2.04 0.61 3.82 0.40-36.59 0.24
Trader 0.78 0.44- 0.42 1.84 0.16-20.73 0.62
Unemployed 3.17 1.07-59.37 0.04 45.03 0.01-24.08 0.48
Educational
status
No formal 1 Ref 1 Ref
education
Primary 0.14 0.03-0.68 0.02 2.6 0.01-100.43 0.86
Secondary 0.05 0.01-0.21 0.01 5.52 0.01-158.74 0.75
Tertiary 0.04 0.01-0.17 0.01 4.17 0.01-152.88 0.75
SBP 1.07 1.06-1.0% 0.01 1.11 1.05-1.18 0.01
DBP 1.07 1.05-1.08 0.01 1.03 0.57-1.10 0.28
FBS (Mg/dl) 1.03 1.01-1.04 0.01 1.06 1.03-1.14 0.01
FLP (Mg/dl) 1.01 0.95-1.01 0.17 1.02 0.95-1.05 0.14
TC
FLP (Mg/dl) 1.01 1.00-1.01 0.03 0.95 0.96-1.02 0.70

TG

Diabetic patients are likely to have an 11-fold increase
in odds of CVD when compared with non-diabetics.
There is also a 16-fold increase in the odds of having
CVD among hypertensive patients when compared
with non-hypertensive patients. Patients who were
not on low dose Aspirin had a 5.9-fold increase in odds
of having CVD compared to patients who were on low
dose Aspirin. Also, those not on statin had a 14.2 times
increase in the odds of developing CVD when
compared to those on stations. Table 4.

Table 4. Primary preventive medication uses and
the risk of developing CVUD in patients with
hypertensionand diabetes.

Univariahle logistic Multivariahle logistic
regression regression
95% 95%
Gonfidence Gonfidence
Variahles OR Interval P- AOR Interval
Value Value
Diabetics
No 1 Ref 1 Ref
Yes 11.01 5.16-23.48 <0.01 29.68 11.31-77.88 0.01
Hypertensives
No 1 Ref 1 Ref
Yes 8.70 5.42-13.97 <0.01 16.76 7.90-35.56 0.01
Dyslipidaemia
No 1 Ref 1 Ref
Yes 2,32 0.95-5.65 0.06 1.20 0.26-3.98 0.76

Dose  Aspirin

Yes 1 Ref 1 Ref

No 5.91 3.31-10.56 0.01 18.98 2.61-137.91 0.01
Statin Use

Yes 1 Ref 1 Ref

No 14.2 7.68-26.23 0.01 5.02 0.48-56.00 0.18

OR=0dds ratio, AD=Adjusted Odds ratio, Ref= Reference
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This study was conducted to determine the
association between the use of primary preventive
medication (low-dose soluble aspirin and statin) on
the risk of atherosclerotic cardiovascular diseases
among 394 patients with hypertension and diabetes
attending Irrua Specialist Teaching Hospital (ISTH),
Irrua, Nigeria. The mean age of the participants was 54
years with a female preponderance. The subjects
were mostly civil servants who made up 32%. This also
reflected their educational status where a majority of
them had tertiary education (45%) and as few as 13%
did not have any education. This may reflect the semi-
urban nature of the study setting with its institutions
which include a teaching hospital, universities,
polytechnics, colleges of education, banks, ministries
of both state and LGs, as well as schools of nursing.
The 10-year Framingham estimated risk of
developing CVD among the subjects was high with
42% of respondents having a greater than 20% (high
risk) of developing CVD. This buttresses the need for
primary medication use for the prevention of CVDs
among such subjects. The ACC/AHA in their guidelines
on the primary prevention of CVD recommends the
use of aspirin, statins and blood pressure-lowering
medications as they were shown to reduce the risk of
ASCVD events from 10% to 25% among individuals
without prevalent ASCVD. Statins were also shown to
reduce the risk of all-cause mortality by 14%."** This is
particularly important in environments like ours
where civil service occupation predominated and
their lifestyle could be sedentary throughout most
parts of the days despite not statistically being a
significant risk of developing CVD.
The use of primary prevention of CVD with low-dose
aspirin/statins was statistically significant for CVD risk
reduction. This could be quite encouraging despite
having a sample size of 394 in this study as subjects on
low-dose aspirin/statins were twice those not on
aspirin/statin. Again, subjects not on low-dose
aspirin/statin had a 5.9 and 14.2-fold increased risk of
developing CVD respectively. This further enforces the
need for primary prevention among diabetics and
hypertensives in this environment and from the study,
subjects who were on low-dose aspirin/statin were
twice those not on these medications hence brighter
prospects for primary prevention initiatives in this
environment. Although subjects not on low-dose
aspirin/statins were twice fewer, this number could be
largeif transposed into the wider community.
Other studies corroborated statin use to be protective
against Type 2DM and the effect was reduced beyond
the age of 75years and disappeared below 40years.”"

The mean age of our subjects was 54 years and the
study by Ji Eun Jun et al’ further gives credence to this
fact in our environment. The ASCEND study group
found aspirin use reduced the risk of CVD."” However,
its benefits and hazards (bleeding) for the prevention
of first CVD need further studies. The use of low-dose
aspirin/statin as primary prevention medications had
significant benefits on the risk of developing CVD with
significant OR among diabetics and hypertensives.

LIMITATIONS

The study was a cross-sectional study. The findings
would not be used to establish a cause-effect
relationship between primary preventive medication
and the risk of CVD. A randomised control trial would
have been more appropriate. However, the study
establishes an association between primary
preventive medications with low-dose aspirin and
statin and therisk of developing CVD.

The majority of Diabetic/Hypertensive subjects had a
high 10-year Framingham risk of developing CVD in
this study. This risk was further related significantly to
age and female sex. The use of low-dose aspirin/statin
for primary prevention of CVD was associated with risk
reduction with those not on low-dose aspirin/statin
having a 6 and 14-fold increased risk of developing
CVD respectively.

Routine prescription of low-dose aspirin and/or
statins is recommended for patients with
hypertension and/or diabetes except those in whom
the medications are contraindicated. It is also
recommended that the risk of developing CVD be
routinely assessed for patients with hypertension or
diabetes presenting to health facilities using the 10-
year Framingham assessment to ascertain their risk
levelsandinstitute appropriate interventions.
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