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Abstract

Background: Reports from middle- and high-income countries suggest that the improved health outcome from highly active antiretroviral
therapy (HAART) in people living with human immunodeficiency virus (PLWHIV) is being mitigated by increase in deaths from cardiovascular
disease (CVD). Aims: This study was to determine the prevalence of traditional cardiovascular risk factors (CVRFs) and the 10-year
cardiovascular risk using three risk equations in PLWHIV with no overt vascular disease. Materials and Methods: This cross-sectional
study involved 265 PLWHIV. We classified the subjects as having low, moderate or high cardiovascular risk using the Framingham, World
Health Organization/International Society of Hypertension (WHO/ISH) and Systematic Coronary Risk Evaluation (SCORE) equations.
Results: The mean age of the cohort was 38.7 + 8.7 years; 179 (67.5%) were females and 214 (80.8%) were on HAART. The prevalent
traditional CVRFs in our cohort were low physical activity (66%), low HDL-C (49.1%), hypercholesterolaecmia (33.6%), BMI > 25 kg/
m? (32.8%) and elevated LDL-C (28.3%). The prevalence of smoking was very low (1.9%). The prevalence of moderate to high 10-year
coronary risk was 11.7, 12.8, and 12.8% according to the Framingham, WHO/ISH and SCORE risk equations, respectively. Conclusion:
Most of our patients had low overall cardiovascular risk according to the three risk equations.
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Introduction

The introduction of highly active antiretroviral
therapy (HAART) has led to significant improvement
in the morbidity, mortality, and quality of life of people
living with human immunodeficiency virus (HIV).[\2
However, this improved outcome is being mitigated
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by increase in deaths from liver disease, cancer and
cardiovascular disease (CVD).P4 The increase in CVD in
people living with HIV (PLWHIV) has been attributed to
increased prevalence of traditional cardiovascular risk
factors (CVRFs), induction of potentially atherogenic
dyslipidemia and vascular and immune changes by the
virus and some anti-retroviral agents.® Reports suggest
that there is excess risk of cardiovascular diseases (CVDs)
among PLWHIV.[*?!l These reports have come mainly
from high- and middle-income countries!®'®! with very
few reports from low-income countries, particularly
sub-Saharan Africa (SSA)."?!l Although reports from
SSA indicated that tuberculosis, sepsis, advanced HIV
disease and pulmonary infections are the leading causes
of death,?>>! the opportunity to nip in the bud the
emergence of CVD as an important cause of death in
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PLWHIV in SSA will be missed if attention is not given to
the surveillance and control of CVRFs in this population.

Nigeria, with an estimated population of PLWHIV
of approximately 3.5 million, has the second largest
population of PLWHIV in the world, second only
to South Africa, and is responsible for 10% of the
global burden of HIV.?*¥! Due to the differences in
the prevalence of CVD and the socio-demographic
characteristics of PLWHIV (which are known to
influence to CVD) in different economic regions of the
world, reports from high- and middle-income countries
cannot be extrapolated to SSA. Also, failure to appreciate
possible emerging problems of CVD in PLWHIV in SSA
may mitigate the gains from HAART in this region.
We, therefore, embarked on this study to determine the
prevalence of traditional CVRFs in our patients with no
previously known CVRFs or CVD. Also, we determined
the 10-year cardiovascular risk in our cohort using
the Framingham,™ the World Health Organization/
International Society of Hypertension (WHO/ISH)®=
and the Systematic Coronary Risk Evaluation (SCORE)®!
equations.

Materials and Methods

Ethical approval for the study was obtained from the
Institutional Research Ethics Committee. The patients
involved gave both verbal and written consent after the
study was duly explained to them.

This cross-sectional study involved 265 consecutive
patients with documented HIV infection aged > 18 years
seen at the outpatient clinic dedicated to PLWHIV in our
facility over a 4 month period. We excluded participants
with the following features: Acute illness necessitating
medical or surgical intervention; clinical and biochemical
profile indicative of liver disease; clinical thyroid disease;
pregnancy; known personal history of hypertension,
diabetes mellitus (DM), ischemic heart disease (IHD),
stroke; patients on lipid-lowering medication; and those
that declined to be part of the study.

We used the STEP-wise approach to Surveillance (STEPS)
questionnaire developed by the WHO for
non-communicable disease.?l The questionnaire
was used to obtain information such as age; gender;
educational status; use of cigarette; alcohol intake;
physical activity; dietary habit; and family history of
hypertension, DM, IHD, and stroke. Intake of HAART
was noted and duration of HAART was calculated
from the time of commencement of HAART to the time
of inclusion of the patient in the study. HAART was
defined as the use of 22 nucleoside reverse transcriptase
inhibitors (NRTIs) and at least one non-nucleoside
reverse transcriptase inhibitor (NNRTI); or 22 NRTIs

and at least one protease inhibitor (PI) or one NRTI in
combination with one PI and at least one NNRTLF!

The weight (kilogram) and height (metres) of the
participants were measured in light clothing and with
the shoes off. The body massindex (BMI) of the participants
was calculated from weight (kg)/height? (m?).%
The waist circumference (WC) in (cm) and the hip
circumference (HC) in (cm) were measured without
clothing with a tape measure in light contact with but
not compressing the skin midpoint between the lowest
rib and the iliac crest and at the levels of the greater
trochanters, respectively. The waist: Hip ratio (WHR)
was calculated from WC/HC. Blood pressure (BP)
was taken in a sitting position using the A and D UA
767 automated digital manometer which had been
validated by the British Hypertension Society.* Three
BP and pulse rate (PR) readings were obtained for each
participants and the average of the last two readings
were used for current BP and PR readings for analysis.
The participants’ latest CD4 count was obtained from
the folder.

Blood samples were drawn after an 8- to 12-h fast
to determine the serum total cholesterol (TC),
high density lipoprotein cholesterol (HDL-C), and
triglycerides (TG). The TC and the different cholesterol
fractions were determined using commercially
available reagents (Randox® laboratories Ltd,
UK).I The concentration of the low-density lipoprotein
cholesterol (LDL-C) was determined using the Friedwald
equation for participants with a TG <4.5 mmol/L.* The
fasting plasma glucose (FPG) was determined using the
glucose oxidase method.

The presence of various traditional CVRFs was
determined using cut-off values based on guidelines of the
National Cholesterol Education Program (NCEP ATP11I),
the Joint National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure (JNC7)
and the American Diabetes Association®***! and are
as shown in Table 1. Cardiovascular risk was estimated
for each subject using the ATP III - Framingham, !
the WHO/ISH Risk Prediction Chart for Africa,
sub-region D (which included Nigeria)®*" and the
SCORE equations.P! In view of the relatively low
incidence of CHD in Nigeria,*”! we adopted the SCORE
chart designed for low-risk regions of Europe.’! We
classified the subjects as having low, moderate or
high cardiovascular risk using Framingham and
WHO/ISH (<10%, 10-20%, and >20%, respectively)
and SCORE (<3%, 3-4% and 25%, respectively)
equations.% Patients with markedly raised levels
of single risk factors i.e. TC = 8§ mmol/L (SCORE and
WHO/ISH equations), LDL-C = 6 mmol/L (SCORE),
BP > 180/110 mmHg (SCORE), BP > 160/100 mmHg
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Table 1: Definition of cardiovascular risk factors

Cardiovascular risk factors

Definition of cardiovascular risk factors

Older age
Low physical activity

Age>45 years in males and 255 years in females
engagement in physical activities (both recreational and work) that lasted <30 min

per day for <3 times/week

Insufficient fruit and/or vegetable intake
Overweight

Generalised obesity BMI>30 kg/m®™
Abdominal obesity

Increased waist-hip ratio

Hypertension

Diabetes

Hypercholesterolemia

Low high density lipoprotein-cholesterol
Elevated low density lipoprotein-cholesterol
Hypertriglyceridaemia

Failure to take of fruits and/or vegetables daily
BMI=25.0-29.9 kg/m®

Waist circumference 288 cm in females and 2102 cm in males

Waist: hip ratio >0.85 in females and >0.95 in males

Systolic blood pressure 2140 mm Hg and/or diastolic blood pressure 290 mm Hg
Fasting plasma glucose 27.0 mmol/L

Fasting serum cholesterol 5.0 mmol/L

Fasting serum HDL-C<1.2 mmol/L in females and<1.0 mmol/L in males
LDL-C=3.4 mmol/L

Fasting serum triglyceride level 21.7 mmol/L

BMI: Body mass index; HDL-C: High density lipoprotein cholesterol; LDL-C: Low density lipoprotein-cholesterol

(WHO/ISH), and FPG =7 mmol/L [all risk equations]
were defined as having coronary risk equivalents and
classified as having high risk.-1

Statistical analysis

Quantitative variables are presented as means + standard
deviation. Categorical variables are presented as
percentages. Differences between two means were
assessed using the student’s t-test while the Chi-square
was used to assess the degree of association of
categorical variables with Fishers test applied as
appropriately. Cohen’s kappa (x) coefficient was used
to assess agreements between two risk scores. The
level of agreement was considered poor if « = 0.20, fair
if ¥ = 0.21-0.40, moderate if ¥ = 0.41-0.60, substantial if
x = 0.61-0.80, and very good if « > 0.80.11 All P values
were two-tailed and P < 0.05 was considered statistically
significant. All statistical analyses were done using
the Statistical Package for Social Sciences software,
version 15 (SPSS, Chicago, IL).

Results

The study population consisted of 179 (67.5%) females
and 86 (32.5%) males. Table 2 shows the demographic
and social characteristics of the study population
according to gender and HAART use. The mean age
of the study population was 38.7 + 8.7 years and the
males were significantly older than the females. Current
cigarette smoking and alcohol intake were found
in 5 (1.9%) and 19 (7.2%) participants, respectively,
and were commoner in the males. The males were
significantly taller and heavier than the females. Two
hundred and fourteen (80.8%) participants were on
HAART with 194 (90.7%) on zidovudine/lamivudine/
nevirapine), 7 (3.3%) on stavudine/lamivudine/
nevirapine, 6 (2.8%) on tenofovir/lamivudine/

efavirenz, 6 (2.8%) on tenofovir/emtricitabine/
efavirenz, and 1 (0.4%) on zidovudine/lamivudine/
efavirenz combinations. Participants on HAART were
older than HAART-naive patients and females had
significantly higher CD4 count when compared to
males [Table 2].

Males had significantly higher SBP and WHR than
the females while the females had significantly wider
HC [Table 3]. There was no statistically significant
gender difference in the mean values of the WC, FPG,
TC, HDL-C, LDL-C, and TG [Table 3]. Participants on
HAART had higher SBP and DBP when compared
to those not on HAART [Table 3]. Although those on
HAART had higher mean values of TC, HDL-C, and
TG when compared to HAART-naive participants, the
differences were not statistically significant [Table 3].

Tables 4 and 5 show respectively the prevalence of the
traditional CVRFs and cardiovascular risk scores in
the study population and their comparison by gender
and HAART intake. Older age and current smoking
were significantly present in males compared to
females. Low physical activity was present in 175 (66 %)
of the study participants with no significant gender
difference. Overweight, generalized obesity, abdominal
obesity, and increased WHR were present in 69 (26%),
18 (6.8%), 48 (13.1%), and 108 (40.8%) participants,
respectively, and these variables were significantly
higher in females compared to males. Hypertension
and diabetes were found in 30 (11.3%) and 28 (10.6%)
participants respectively with no significant gender
difference. Hypercholesterolemia (TC = 5 mmol/L),
hypertriglyceridemia, and elevated LDL-C were found
in 89 (33.6%), 34 (12.8%) and 75 (28.3%) participants
respectively with no significant gender difference.
Low HDL-C was present in 130 (49.1%) participants
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Table 2: Demographic and social characteristics of the study population according to gender and HAART use

Patients’ Total (%) Gender (%) P value HAART (%) P value
characteristics N=265 Male Female On HAART  HAART-
N=86 N=179 N=214 naive N=51
(32.5) (67.5) (80.8) (19.2)
Gender - 0.63
Male - - 68 (79.1) 18 (20.9)
Female - - 146 (81.6) 33 (18.4)
Mean age 38.7£8.7 41.7+8.4 37.2+8.5 <0.001 39.1+8.8 36.848.7 0.096
Age groups (years) <0.001 0.70
18-39 152 (57.4) 35 (40.7) 117 (65.4) 121 (56.5) 31 (60.8)
40-64 111 (41.9) 50 (58.1) 61 (34.1) 91 (42.5) 20 (39.2)
265 2 (0.8) 1(1.2) 1(0.6) 2 (1.0 0(0.0)
Occupational status (n=257) (%) 0.79 0.62
Homemaker 4 (1.5) 0(0.0) 4(22) 3(14) 1(2.0)
Student 7 (2.6) 2(2.3) 5(2.8) 5(2.3) 2(3.9)
Employed 229 (86.4) 75 (87.2) 154 (86.0) 186 (86.9) 43 (84.3)
Unemployed 10 (3.8) 3 (3.5) 7 (3.9) 7(3.3) 3 (5.9)
Retired 7 (2.6) 3(3.5) 4(2.2) 5(2.3) 2(3.9)
Educational status (1=259) (%) 0.76 0.47
No education 28 (10.8) 8 (9.5) 20 (11.4) 24 (11.5) 4 (7.8)
Primary 67 (25.9) 22 (26.2) 45 (25.7) 57 (27.4) 10 (19.6)
Secondary 107 (41.3) 38 (45.2) 69 (39.4) 84 (40.4) 23 (45.1)
Tertiary 57 (22.0) 16 (19.0) 41 (23.4) 43 (20.7) 14 (27.5)
Current smoking (1=264) (%) 5(1.9) 4(4.7) 1(0.6) 0.04 4 (1.9) 1(2.0) 0.97
Alcohol intake (n=263) (%) 19 (7.2) 17 (20.0) 2 (1.1) <0.001 16 (7.5) 3(5.9) 0.68
Family history (%)
Hypertension 19 (7.2) 1(1.2) 18 (10.1) 0.009 15 (7.0) 4(7.8) 0.84
Diabetes 17 (6.4) 5(5.8) 12 (6.7) 0.78 15 (7.0) 2(3.9) 0.42
Stroke 3 (1.1) 0(0.) 3(1.7) 0.55 3(14) 0(0.0) 0.40
Mean CD4 count 3274228 253+152 3624250 <0.001 3354227 2914233 0.22
Treatment duration 17.3+11.0 15.9+11.6 18.0+10.7 0.21 17.3+11.0 - -

HAART: Highly active antiretroviral therapy

Table 3: Anthropometric, clinical and laboratory characteristics of the study population according to gender and
HAART use

Patients’ Total Male Female P value On HAART HAART P value
characteristics (n=265) (n=86) (n=179) (n=214) naive (n=51)

Mean height+SD (m) 1.64+0.08 1.70+0.07 1.61+0.07 < 0.001 1.64+0.08 1.65+0.09 0.43
Mean weight+SD (kg) 62.8+12.2 66.1+£10.8 62.1+12.6 0.002 63.0£12.1 61.8£13.1 0.55
Mean BMI£SD (kg/m?) 23.4+4.4 22.9+3.3 23.6+4.8 0.19 23.5+4.4 22.8+4.5 0.29
Mean PR (/min) 81+13 79+15 82+12 0.12 80+12 87116 0.006
Mean SBP+SD (mm Hg) 112+18 117420 110+17 0.005 113418 10819 0.04
Mean DBP+SD (mmHg) 72412 73£12 7212 0.31 7312 69114 0.05
Mean WC£SD (cm) 82.1£9.2 81.9+8.0 82.2+9.8 0.77 82.4+8.8 80.8+10.7 0.26
Mean HC+SD (cm) 94.2+10.0 91.5+7.9 95.5+10.7 0.001 94.619.7 92.7+11.3 0.24
Mean WHR+SD 0.87+0.07 0.90+0.06 0.86+0.07 <0.001 0.87+0.07 0.88+0.09 0.91
Mean FPG+SD (mmol/L) 4.8+1.9 4.9+1.7 4.742.0 0.62 4.841.9 4.7+1.8 0.80
Mean TC+SD (mmol/L) 4.50+1.49 4.35+1.42 4.58+1.52 0.24 4.52+1.45 4.47+1.64 0.85
Mean HDL-C+SD (mmol/L) 1.21+0.61 1.22+0.62 1.21+0.61 0.89 1.22+0.58 1.17+0.75 0.59
Mean LDL-C+SD (mmol/L) 2.83+1.23 2.68+1.21 2.90£1.23 0.18 2.82+1.22 2.88+1.29 0.75
Mean TG+SD (mmol/L) 1.03+0.56 1.03+0.58 1.04+0.55 0.96 1.06+0.57 0.94+0.51 0.16

SD: Standard deviation; BMI: Body mass index; PR: Pulse rate; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; WC: Waist circumference; HC: Hip
circumference; WHR: Waist hip ratio; FPG: Fasting plasma glucose; TC: Total cholesterol; HDL-C: High density lipoprotein-cholesterol; LDL-C: Low density
lipoprotein-cholesterol; TG: Triglyceride; HAART: Highly active antiretroviral therapy
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Table 4: Traditional cardiovascular risk factors in the study population according to gender and HAART use

Characteristics Total Gender (%) P value HAART (%) P value
Male Female On HAART HAART naive
(n=86) (n=179) (n=214) (n=51)

Older age 38 (14.3) 31 (36.0) 7 (3.9) <0.001 33 (15.4) 5(9.8) 0.30
Low physical activity 175 (66.0) 59 (68.6) 116 (64.8) 0.54 142 (66.4) 33 (64.7) 0.82
Smoking 5 (1.9) 4 (4.7) 1(0.6) 0.04 4 (1.9) 1(2.0) 0.97
BMI class 0.02 0.55

Underweight 29 (10.9) 6 (7.0) 23 (12.8) 21 (9.8) 8(15.7)

Normal 149 (56.2) 56 (65.1) 93 (52.0) 121 (56.5) 28 (54.9)

Overweight 69 (26.0) 23 (26.7) 46 (25.7) 56 (24.2) 13 (25.5)

Obesity 18 (6.8) 1(1.2) 17 (9.5) 16 (7.5) 2(3.9)
Abdominal obesity 48 (13.1) 2(2.3) 46 (25.7) <0.001 41 (19.2) 7 (13.7) 0.37
Abnormal WHR 108 (40.8) 12 (14.0) 96 (53.6) <0.001 87 (40.7) 21 (41.2) 0.95
Hypertension 30 (11.3) 11 (12.8) 19 (10.6) 0.60 26 (12.1) 4 (7.8) 0.38
Elevated blood sugar 28 (10.6) 10 (11.6) 18 (10.1) 0.70 23 (10.7) 5(9.8) 0.84
Hypercholesterolemia

TC>6.2 35 (13.2) 7 (8.1) 28 (15.6) 0.09 27 (12.6) 8 (15.7) 0.56

TC25.0 89 (33.6) 28 (32.6) 61 (34.1) 0.81 73 (34.1) 16 (31.4) 0.71
Elevated TG 34 (12.8) 11 (12.8) 23 (12.8) 0.99 27 (12.6) 7 (13.7) 0.83
Low HDL-C 130 (49.1) 31 (36.0) 99 (55.3) 0.003 101 (47.2) 29 (56.9) 0.22
Elevated LDL-C 75 (28.3) 24 (27.9) 51 (28.5) 0.92 61 (28.5) 14 (27.5) 0.88

HAART: Highly active antiretroviral therapy; BMI: Body mass index; WHR: Waist-hip ratio; TC: Total cholesterol; TG: Triglyceride; HDL-C: High density
lipoprotein cholesterol; LDL-C: Low density lipoprotein cholesterol

Table §: Cardiovascular risk assessment using Framingham, WHO/ISH and score risk equations according to

gender and HAART use
Cardiovascular Total Gender (%) P value HAART (%) P value
risk score Male Female On HAART HAART naive
(n=86) (n=179) (n=214) (n=51)
Framingham risk score 0.40 0.81
Low risk 234 (88.3) 74 (86.0) 160 (89.4) 189 (88.3) 45 (88.2)
Medium risk 3(1.1) 2(2.3) 1 (0.6) 2(0.9) 1(2.0)
High risk 28(106)  10(11.6)  18(10.1) 23 (10.7) 5(9.8)
WHO/ISH risk score 0.49 0.67
Low risk 231(87.2) 72(837) 159 (88.8) 185 (86.4) 46 (90.2)
Medium risk 2(0.8) 1(1.2) 1 (0.6) 2(0.9) 0 (0.0)
High risk 32 (12.1) 13 (15.1) 19 (10.6) 27 (12.6) 5(9.8)
Score risk score 0.09 0.67
Low risk 231 (872) 72(83.7) 159 (88.8) 185 (86.4) 46 (90.2)
Medium risk 2(0.8) 0(0.0) 2(23) 2(0.9) 0(0.0)
High risk 32(121)  12(140)  20(112) 27 (12.6) 5(9.8)

WHO/ISH: World health organization/international society of hypertension, SCORE: Systematic coronary risk evaluation; HAART: Highly active antiretroviral

therapy

and was significantly higher in females compared
to males (55.3% vs. 36.0%, P = 0.003). There was no
statistically significant difference in the prevalence
of hypertension, diabetes, hypercholesterolemia and
cholesterol fractions in participants on HAART when
compared with HAART-naive participants [Table 4].

The 10 year-cardiovascular risk was low in 234 (88.3%),
231 (87.2%), and 231 (87.2%) participants according to
the Framingham, WHO and SCORE risk equations,

respectively [Table 5]. The prevalence of moderate to
high 10-year coronary risk in the present study was
11.7%, 12.8% and 12.8% using the Framingham, WHO
and SCORE risk equations, respectively. The prevalence
of high cardiovascular risk according to the three
risk scores was insignificantly higher in males when
compared with females and in those on HAART when
compared to HAART-naive participants. The observed
agreement between Framingham and WHO risk
equations was substantial (x =0.670); very good between
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Framingham and SCORE (x = 0.809) and substantial
between WHO and SCORE risk equations (x = 0.732).

Discussion

The traditional CVRFs observed in our study population
in decreasing order of frequency were low physical
activity (66.0%), low HDL-C (49.1%), increased
WHR (40.8%), overweight and obesity (32.8%),
hypercholesterolemia (TC = 5.0 mmol/L) (33.6%),
elevated LDL-C (28.3%), older age (14.3%), abdominal
obesity (13.1%), elevated TG (12.8 %), hypertension (11.3%),
diabetes (10.6%), alcohol consumption (7.2%), and
smoking (1.9%). The prevalence of low HDL-C in our
cohort of 49.1% is comparable to 49.5% by Cahn et al.,["®!
in Latin-American cohort receiving HAART but higher
than 44.9% and 36.3% reported by Saves et al.,”) and
Edwards-Jackson et al.,'! respectively. The prevalence
of BMI > 25kg/m? in our cohort of 32.8% is higher than
30.2% and 19.0% reported in SIMONE study!” and
Malawians,™ respectively. Many published reports
have drawn attention to the increasing prevalence of
overweight and obesity in PLWHIV.P171942 This is due
to the fact that being overweight removes/reduces the
suspicion of HIV positivity and stigma, and allows
acceptability and integration into the society.

Hypertriglyceridaemia was present in 12.8% of our
cohort and this is much less than 30-60% reported in
non-African cohorts.”121% Blacks and people of African
descent tend to have low prevalence of elevated TG, even
in the presence of low HDL-C, the so-called “triglyceride
paradox.”™! The explanations adduced to this low
prevalence of elevated TG in people of African descent
include higher activity of lipoprotein lipase (LPL), LPL
activity uninhibited by insulin resistance and lower
levels of apolipoprotein C III activity which inhibits LPL
activity in blacks compared to Caucasians.[*4!

The prevalence of hypertension in our cohort of 11.3%
falls within the reported prevalence of 5.2-31.5% from
published studies.”9101417] The higher SBP and DBP
seen in patients receiving HAART when compared with
HAART-naive patients may be explained by the older
age and slightly higher prevalence of overweight/ obesity
of patients on HAART. The prevalence of elevated blood
sugar in our cohort of 10.1% is higher than 2.0-7.3%
reported by various workers in PLWHIV.[91014171 The
higher prevalence reported in our cohort may not be
unconnected with the fact FPG was done once in our
cohort.

Smoking is estimated to cause 10% of CVD and its
prevalence is estimated to be lowest in the WHO African
Region.*! Unlike reports from middle- and high-income
countries and certain parts of West Africa (Mali, Cote

d’ Ivoire) where the prevalence of smoking is reported
to be between 13.2-66.8%,1“’! the prevalence of smoking
in our cohort is remarkably low at 1.9%. Reports from
high-income countries have shown that tobacco smoking
is higher in PLWHIV than in the general population
and this is particularly related to the presence of a
specific subpopulation of multidrug users.* We found
a higher prevalence of smoking in males consistent with
other published reports.”101218 The low prevalence of
smoking in our cohort can be explained partly by the
low prevalence of smoking in our population, the higher
prevalence of females (which reflects of our patient
population) in our study population unlike reports
from middle- and high-income countries with higher
male population,”?11>18] the continuous counselling
of PLWHIV by health care workers of the danger of
smoking and the fact that our patients do not share the
same addiction characteristics common in PLWHIV in
certain high-income countries.!*”!

Patients on HAART, particularly those on protease
inhibitors (PIs) present more metabolic alterations such
as dyslipidaemia and metabolic syndrome than do
HAART-naive patients.*®! Also, these alterations tend to
be prevalent with increased duration of treatment.[>1718]
The absolute values of TC, HDL-C, TG and FPG were
higher in people on HAART compared to HAART-naive
patients similar to other published studies.[>141721]
However, unlike these studies, these differences were
not statistically significant. Our findings can partly be
explained by the fact that the HAART regimens in our
cohort were different from that in high-income countries
in that none of our patients was on PIs and the duration
of treatment in our cohort was relatively shorter when
compared with other studies,**¥ with the mean duration
of treatment of 17.3 months.

In this cohort of Nigerians living with HIV/AIDS, we
found low overall cardiovascular risk as predicted by
the Framingham, WHO and SCORE risk equations. This
study showed a high prevalence of Nigerians living
with HIV/ AIDS at low cardiovascular risk regardless of
the coronary risk equation used. Previous reports from
Nigeria have documented a low prevalence of coronary
heart diseasel* though there are suggestions that the
incidence of CHD will increase as Nigerians continue
to adapt western lifestyle. The low prevalence of CVD
risk factors in our population can be explained by the
relatively young age of the study cohort and the low
incidence of CHD in our population.

The 10-year coronary risk greater than 10% according
to Framingham score of 11.7% obtained in this study
is slightly higher than 9.0% and 9.9% reported in the
Data Collection on Adverse Events of Anti-HIV Drugs
(D: A: D) and by Edwards-Jackson et al.,® in Thais
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patients, respectively. However, our value is much
lower than 23.4% reported by Knobel et al.,™! in Spain,
24.1% by Moreira Guimaraes et al.,™* in Brazil, 29.1%
by Hadigan et al.,*® and 16.5% by Glass et al.,['” in the
Swiss HIV cohort.

We found the levels of agreement between various
risk scores to be quite good. However, which of the
three risk equations will best predict cardiovascular
risk in HIV-infected Nigerians can only be determined
by a longitudinal study. Studies have shown that how
well the predicted outcomes agree with the actual
outcome (i.e. the calibration) using the various risk
systems may vary widely.*! Reasons adduced to this
poor calibration include differences in the baseline rates
of CVD in the different geographic regions which in turn
may lead to overestimation or underestimation of risk;
change in the secular trend of the baseline prevalence
of CVD; assumption of constant effects of the risk
factors at different ages and levels of the other risk
factors by risk estimation systems; and variation in the
different end-point definition of various risk systems.*’!
Despite the shortcomings in the risk equation systems,
clinicians must be encouraged to regularly evaluate
and manage patients for CVD risk in order to improve
CVD outcomes.

Our study has some limitations which should be taken
into consideration when interpreting our results. First,
our cohort consisted of consecutive patients with no overt
cardiovascular disease attending a sub-urban HIV care
center. Thus, our sample may not be representative of the
whole population of Nigerians living with HIV/AIDS.
However, we are unaware of any other study in our
population that has attempted to assess cardiovascular
risk using three CVD risk scores as done in this study.
Our study therefore provides a useful comparison with
other published studies from middle- and high-income
countries. Second, the exclusion of patients with known
personal history of hypertension, diabetes and use
of lipid-lowering medications which are important
CVRFs could explain the low prevalence of medium
cardiovascular risk in this study cohort. Third, we did
not include controls of HIV-negative people from the
population. This is because our goal was to show the
current status of CVD risk in Nigerians living with
HIV/AIDS. Fourth, we did not assess for altered body
compositions such as lipodystrophy and lipoatrophy
which had been shown to be associated with increased
CVD risk in some published studies.”! Fifth, the risk
equations were not developed in the Nigerian population
and an overestimation of CVD risk in our population
with lower incidence of CHD is possible. Lastly, we
cannot make causal relationships between the CVRFs,
HIV infection, and treatment with HAART since our
study is cross-sectional.

Conclusion

Most of the study participants had low overall
cardiovascular risk according to the three risk equations.
Whilst the frequencies of certain CVRFs such as
low physical activity, low HDL-C, overweight and
hypercholesterolemia were high, others such as smoking
was remarkably low in our cohort. As more Nigerians
have access to HAART with consequent improvement in
longevity, the emergence of CVDs as an important health
challenge cannot be ruled out. Thus, clinicians involved
in taking care of PLWHIV must not only pre-occupy
themselves with achieving and maintaining virological
control, but also assess and control for CVRFs.
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