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INTRODUCTION

Abstract: Background: The apolipoprotein B/Al (apo B/Al) ratio has
been shown to outperform conventional lipid markers in predicting
cardiovascular disease (CVD). Body Mass Index (BMI) and Waist
Circumference (WC) serve as indicators of total body and central
adiposity, respectively, and are closely linked to obesity-related risk
factors. This study aimed to evaluate the association between these
adiposity indicators and apo B/AL ratio, and to further assess its
relationship with other cardiovascular risk factors.

Methods: A total of 245 apparently healthy individuals (84 males, 161
females) aged 3065 years were recruited from the health workforce of
University College Hospital lbadan over six months. Serum lipids,
apolipoprotein Al, and apolipoprotein B were measured using enzymatic
and immunoturbidimetry methods.

Results: The mean apo B/A1 ratio was 0.71 in men and 0.68 in women.
Female participants had significantly higher BMI and WC compared to
males. Apo B/A1 ratio showed significant correlations with BMI and
W(C in both sexes. Additionally, it was strongly associated with age, total
cholesterol, triglycerides, LDL-C, and non-HDL-C levels.

Conclusion: The findings demonstrate a clear relationship between apo
B/A1 ratio and indicators of adiposity. Elevated apo B/A1 ratio is linked
to a more atherogenic lipid profile and worsened cardiovascular risk
factors. These results support the potential utility of apo B/ALl ratio in
cardiovascular risk assessment, particularly in populations with varying
adiposity levels.
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Several recent epidemiologic studies and randomized clinical trials has clearly demonstrated apo B/A1 ratio as
superior predictor of atherosclerotic cardiovascular disease (ASCVD) 22 The AMORIS study show that the ratio
is a superior marker of prediction of cardiovascular (CVD) assessment and a more informative lipid risk factor
with greater prognostic value than conventional lipid markers®.

Apo B/A: ratio reflects the balance between artherogenic and anti-artherogenic particles and the incidence of
cardiovascular risk is directly proportional to the value of this ratio which makes it a strong predictor of CVD

than traditional lipid profile®.
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The burden of excess adiposity among Nigerian adults is increasing at alarming rate with significant health and
economic implications. The growing prevalence of obesity in Nigeria ranges between 8.1 — 22.2% while
overweight is between 20.3 — 35.1%°. This has constituted serious health concern with associated increase in
insulin resistance and sharp rise in incidence of cardiovascular disease.

BMI is the most commonly used indicator to estimate body fat and define obesity in adults, there are concerns
that it might underestimate because it can’t differentiate fat and lean body mass and also it does not take into
consideration body size and body fat distribution 8. Waist circumference has shown to be strongly associated
with obesity related risk factors better accurate assessor of abdominal obesity?®.

There is paucity of data regarding the relationship between apolipoprotein B, A, apo B/A1 ratio and cardiovascular
risk factor especially indicators of adiposity (waist circumference and BMI) among Nigerians. The objective of
this study is to describe the relationship / assess the association between total body, central body adiposity (WC)
apo B/Az ratio and indicators of adiposity with cardiovascular risk factors.

Method

This is a cross sectional study done at University College Hospital Ibadan. The study was approved by UI/UCH.
Health Research Ethics committee a total 245 apparently healthy adults between the ages of 30 — 65 years were
recruited over a period of 6 months. They are made up of 84 males and 161 females. Subjects with history of
cardiovascular disease, diabetes, renal disease or lipid lowering drugs were excluded. Weight, height and BP
measurements were recorded.

Sample Collection and Storage

After informed consent were taken, 5 m/o of blood was drawn from each participant after overnight fast of 8-10
hours and collected in plain tube, allowed to clot and separated and the serum sample for Apolipoprotein A1, B
and lipid profile was stored at -20°C until assay were run.

Biochemical Analysis

The lipid profile (Total Cholesterol, TG, and HDL) was done using the enzymatic method (CHODPAP) on
Landwind C 100 Plus Auto analyzer. LDL was calculated using the Friedewald formula®®. Serum Apolipoprotein
B and Al concentrations were determined using immunoturbidimetry methods on Landwisd C. 100 plus
automated analyzer (Shenzen Landwind Industry Co. China)

Data Analysis

All statistical analysis were done using IBM statistical package for social science (SPSS) version 20 software. All
tests of statistical significance were 2 sized with 95% confidence interval. Continuous data are presented as mean
(SD) while proportions are presented as numbers (percent). Comparison of means were performed using the
student t-test while proportions were compared using the chi—square test. Correlations between contrary variables
were assessed using Pearson’s correlation Coefficient. Linear regression was also performed.

RESULTS

A total of 245 apparently healthy adults between the ages of 30 to 66 years were recruited over a period of six
month. They were made up of 161 women (65.7%) and 84 men (34.3%). Table 1 shows demographic, clinical
and biochemical characteristics of the study participants. The mean apoB/A1 ratio was 0.71 for men and 0.68 for
women. Female participants had a significantly higher BMI and WC than the male participants.
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Table 2 shows the results of correlation analysis between apoAl, apo B, apo B/A1 ratio and other variables. Apo
B/A1 ratio was significantly correlated with indicators of adiposity (BMI and WC) in both men and women. It
also strongly associated with age, total cholesterol, TG, LDL-C and non-HDL-C. Apo B was strongly associated
with WC,BMI, Total Cholesterol, TG, LDL-C and non-HDL-C. Plasma LDL-C is the only determinants of plasma
apo B/A1 levels in both men and women as indicated by linear regression analyses (Table 3)

Table 1. Characteristics of the study Participants

Variables Menn - 84 Women n -161 P - Value
Age 42+ 9 47 +£10 0.07
BMI 248+3.0 26.3+44 0.06
wWC 88.4+6.8 90.5+7.3 0.01*
TC 1.79 + 36 186 £ 32 0.859
TG 66 £ 26 69 £ 29 0.144
HDL-C 38+7 417 0.374
LDL-C 126 + 30 131+£32 0.911
Non HDL - C 141 £ 35 145 £ 35 0.734
APO Al 137 £ 25 147 £ 26 0.373
APO B 94 + 24 98 £+ 26 0.861
APO B/ Al 0.71+£0.23 0.68 £0.22 0.933
Systolic BP 121 £ 15 120 £ 15 0.531
Diastolic BP 77+10 76 £11 0.573
RPG 96 £+ 43 96 + 31 0.942

*P < 0.05. LDL-C=Low density lipoprotein cholesterol; HDL-C=High density lipoprotein cholesterol; Apo
B=Apolipoprotein B; Apo Al=Apolipoprotein Al; TG=Triglycerides; BMI=Basal mass index; RPG=Random
plasma glucose; WC=Waist circumference; TC=Total cholesterol; BP=Blood pressure
Table 2 Correlation coefficients between APO Al, APO B, APO b/A1l ratio and other lipid parameters

APO Al APO B APO B /A1l

r P level r P value R P - value
TC 0.728 0.000* 0.943 0.000* 0.664 0.000*
TG -0.260 0.000* 0.263 0.000* 0.404 0.000*
HDL -C 1.00 0.000* 0.047 0.460 -0.512 0.000*
LDL-C 0.062 0.335 0.992 0.000* 0.792 0.000*
Non HDL | 0.026 0.687 0.958 0.000* 0.789 0.000*
wC -0.236 0.614 0.192 0.003* 0.182 0.004*
BMI -0.039 0.548 0.127 0.047 0.133 0.038*
Age 0.035 0.588 0.190 0.003* 0.133 0.038*
RPG -0.118 0.064 0.089 0.167 0.165 0.010
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*P < 0.05. LDL-C=Low density lipoprotein cholesterol;, HDL-C=High density lipoprotein cholesterol; Apo
B=Apolipoprotein B; Apo Al=Apolipoprotein Al; TG=Triglycerides; BMI=Basal mass index; RPG=Random
plasma glucose; WC=Waist circumference; TC=Total cholesterol
Table 3: Linear regression analyses apo B/A1 ratio

VARIABLE REGRESSION P value
COEFFICIENT

TOTAL
Apo B/A1 r?=0.959

Age 0.05 0.538
TG 0.064 0.000*
LDL-C 0.969 0.000*
HDL 0.027 0.091
Non-HDL-C -0.014 0.471
BMI 0.021 0.546

*P < 0.05. LDL-C=Low density lipoprotein cholesterol;, HDL-C=High density lipoprotein cholesterol; Apo
B=Apolipoprotein B; Apo Al=Apolipoprotein Al; TG=Triglycerides; BMI=Basal mass index; RPG=Random
plasma glucose; WC=Waist circumference

DISCUSSION

In this present study, apo B/A1 was related to body mass index (BMI) and waist circumference (WC) and other
cardiovascular risk factors (LDL-C,TG,HDL-C,non HDL-C). BMI is an obesity indicator which reflects overall
adiposity while WC indirectly measures central adiposity.°

We observed that apo B/A1 is associated with both total body adiposity and central adiposity. This study also
shows that increased apo b/al ratio in obese and overweight individuals which is similar to studies by Yusuf et al
that shows that obesity is associated with higher levels of apoB/AL1 ratio.!! In the same way, study by Zhang et al
found out that women with central obesity has higher apo B, apo B/A1 ratio and less apo Al than apparently
healthy participants.? Atherogenic lipid profile is a huge risk factor for cardiovascular disease. Most recent large
observational studies and clinical trials have shown superiority of apo B/AL ratio over traditional lipid profile
CVD risk prediction and assessment.'>5 In our study, the ratio is the only variable that is associated with other
cardiovascular risk factors like LDL-C, TG, TC and systolic and diastolic BP, more than Apo B or Apo Al alone
. This reinforces the advantage the apo B/A1 ratio has over other lipoprotein markers in its potential clinical utility
CVD risk assessment.

Conclusion

This study has demonstrated the relationship between apo B/A1 ratio and indicators of adiposity. Higher Apo
B/A1 is associated with more atherogenic lipid profile and worse cardiovascular risk factors. This may provide
basis for its use in assessment of cardiovascular disease
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