OJCRR

ISSN: 2693-4965 DOI: 10.33552/0JCRR.2019.02.000538

Online Journal of

lris Publishers

tmaogy = Cardiology Research & Reports

Research &Reports

Research Article Copyright © All rights are reserved by Jules CN Assob

Evaluation of Cardiovascular Risk Factors in HIV/AIDS
Patients Attending the Tiko Central Clinic and Cottage
Hospital, Tiko, Cameroon

Jules CN Assob®?*, Vigny Njeodo?, Vincent S Verla3, John F Tengen3, Peter Ayuk® and Eric A Achidi*
'Department of Medical Laboratory Science, Faculty of Health Sciences, University of Buea, Cameroon

2Department of Biomedical Sciences, Faculty of Health Sciences, University of Buea, Cameroon

3Department of Internal Medicine and Paediatrics, Faculty of Health Sciences, University of Buea, Cameroon

“Department of Biochemistry and Molecular biology, Faculty of Science, University of Buea, Cameroon

*Corresponding author: Jules CN Assob, Department of Medical Research and Applied Received Date: August 06, 2019
Biochemistry Laboratory, Biomedical Sciences, Faculty of Health Sciences, University

of Buea, Cameroon. Published Date: August 12,2019

Abstract

The introduction of highly active antiretroviral therapy (HAART) in 1995 has led to a significant fall in mortality observed in human
immunodeficiency virus (HIV) infected patients and a noticeable decrease in opportunistic infections. However, metabolic complications associated
with HAART and HIV increase the risk of developing a cardiovascular disease (CVD). This study was aimed at evaluating the risk factors associated
with cardiovascular diseases amongst persons living with HIV. This was a hospital-based case-control study. Cases were HIV sero-positive persons on
HAART for at least 6 months and controls were HIV sero-negative persons. Recruitment was consecutive and online DAD and QRISK calculators were
used to determine the 5- and 10-year risk of cardiovascular events respectively. Out of 135 participants, 74 (54.8%) were females amongst which
53/75 (71.6%) were in the control group and 21/60 (28.4%) were in the cases group. The mean age of the participants was 42.04 (+9.61) years.
The most common cardiovascular risk factors in both the cases and control groups were decreased High Density Lipoprotein cholesterol HDL-c
(84.4%), insufficient fruit or vegetable consumption (68.9%), and obesity or overweight (45.9%). A lower proportion of participants, 75% (39/52)
in the HAART regimen class, Tenofovir/Lamivudine/Efavirenz were at low CVD risk based on the D.A.D risk calculator compared to 78% (14/18) of
those in the Zidovudine/Lamivudine /Nevirapine class. Also, more participants (23%) on Tenofovir/Lamivudine/Efavirenz were at moderate risk
compared to those (22%) on Zidovudine/Lamivudine/Nevirapine. Using the QRISK®2-2016 equation, 6.7% (5/75) of HAART, HIV patients had
a moderate CVD risk unlike in the control group where 13.3% (8/60) of the participants had a moderate CVD risk. On the contrary, the DAD risk
equation revealed 25.3% of HAART HIV patients had a moderate CVD risk. DAD risk was higher in HIV patients who have been on HAART for more
than 5 years. High Density Lipoprotein cholesterol, abnormal waist to hip ratio, abdominal obesity, obesity, and older age are more prevalent in HIV
sero-positive individuals on HAART than in HIV sero-negative people. The DAD risk calculator is a suitable predictor of cardiovascular disease for
HIV patients on HAART. Risk of coronary heart disease increases and is higher with Tenofovir/ Lamivudine/Efavirenz HAART regimen and with
being on HAART for more than 60 months respectively.
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Introduction

Theintroduction of HAART (Highly active antiretroviral therapy) HIV (Human immunodeficiency virus) positive patients and a

. . s . . i significant decrease in the incidence of opportunistic infections
in 1995 has resulted in a significant fall in mortality observed in & PP

alongside HIV related cancers [1]. However, ART (Antiretroviral
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therapy) and HIV are associated with metabolic complications that
increase the risk of developing cardiovascular diseases (CVD) [2].
The metabolic complications associated with the use of HAART
include dyslipidaemia, lipodystrophy, and insulin resistance [3].
Australian investigators in 2014 reported that Lipid disorders in
HIV sero-positive persons are largely mediated by ART and those
associated with nucleoside reverse transcriptase inhibitors (NRTIs)
are mild relative to non-nucleoside reverse transcriptase inhibitors
(NNRTIs) and Protease inhibitors (PIs) - which are associated with
elevated VLDL,LDL-c,and TGs [4]. HAART consisting of efavirenzand
2 NRTIs (zidovudine or stavudine/ lamivudine) has been reported
to cause a higher incidence of lipoatrophy relative to the HAART
regimen, lopinavir (LPV) and 2 NRTIs (tenofovir/lamivudine) [5].
Busari and colleagues in 2009 reported that insulin resistance is
mediated precisely by protease inhibitors such as LPV, ritonavir
including NRTIs [6]. The prevalence of risk factors associated with
cardiovascular diseases and cardiovascular risk status in HAART
treated HIV sero-positive patients were reported by investigators
in Polokwane, South Africa and by Nguedia and others in Buea,
Cameroon [7]. In Cameroon, despite an increase in HIV prevalence,
little is known about the prevalence of cardiovascular risk factors
and total cardiovascular risk in these patients. Arguably this has
limited the therapeutic and lifestyle interventions geared towards
these factors with a view of preventing cardiovascular events. In
light of this, we therefore sought to determine the prevalence of
cardiovascular risk factors and risk status in HIV sero-positive
subjects attending the Tiko Central Clinic and Cottage hospital in
Cameroon.

Methods

This study was conducted over a four-month period, from
March to June 2016, at the treatment centre of people living with
HIV/AIDS, at the Tiko Central Clinic and Cottage hospital. Over 1500
patients receive their treatment from these centres. The patients
attend the clinic once a month for clinical evaluation and refill of
ART. A consecutive sampling technique was employed because
recruitment of all available participants into this study was based
on meeting the inclusion and exclusion criteria. The goals of the
study, research procedure, risks and benefits of this research were
explained to the study respondents and only participants who gave
consent were included in the study. Specimens and results were
coded. The study population included all adult HIV sero-positive
and HIV sero-negative persons attending the Tiko Central Clinic
and Cottage hospital for routine health assessment. We included all
people living with HIV/AIDS (PLWHA) aged at least 25 years and
excluded patients less than 25 years of age, those on highly active
anti-retroviral therapy (HAART) for less than 6 months including
defaulters of treatment regimen, pregnant and lactating women,
those with documented hypertension, diabetes and dyslipidaemia
before commencing HAART and those with any acute illness that
required medical/surgical treatment or admission. 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
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(PI). A structured questionnaire was used to collect socio-
demographic data from the participants while their medical records
were accessed to obtain clinical information such as their recent
CD4+ T cell count, HIV status, type and duration of HAART regimen.
Following a 10-minute resting period, while participant was seated,
2 blood pressure measurements (systolic and diastolic) were taken
in the left arm with an interval of 3 minutes using a wrist digital
blood pressure monitor. The average blood pressure reading was
calculated and used as the participants’ actual blood pressure.
Waist circumference (WC) was measured to the nearest 0.1cm with
patients wearing light clothing at the midpoint between the lowest
rib and the iliac crest using an inelastic tape in light contact with
but not compressing the skin. Hip circumference (HC) was also
measured with an inelastic tape around the widest portion of the
buttocks in light clothing to the nearest 0.1cm. The waist-to-hip
ratio was then calculated by dividing the WC by HC. The weight of
each participant was measured using a Kinlee calibrated weighing
scale in light clothing, with shoes off. Height was measured using a
stadiometer to the nearest 0.1cm.

Following this, 3ml of venous blood was obtained, under strict
asepsis, after an overnight fast (8-12 hours). Fasting blood glucose
was measured using the Accu Chek® Compact Plus glucometer at
the spot. Serum was then collected and stored in eppendorf tubes
until analysis. Lipid profiles of the participants’ sera were later
measured in batches using a MINDARY spectrophotometer (BA-88A
semi-auto chemistry analyser with touchscreen and pop-up keypad)
according to the manufacturer’s instruction. Triglycerides and total
cholesterol levels were measured based on a Glycerol phosphate
oxidase and Total Cholesterol oxidase methods respectively. HDL-C
level was measured based on the Chemical precipitation technique
in the presence of phosphotungstic acid and Mg2+ ions. Low
density lipoprotein cholesterol was calculated using the Friedewald
equation: LDL-C = TC - (TG/5 + HDL-C). In accordance with the US
National Cholesterol Education Program, Adult Treatment Panel III
(NCEP-ATP III) guidelines, abnormal lipid profile was defined as TC
> 200 mg/dl, HDL-c < 40 mg/dl, LDL-c =2 130 mg/dl, TG = 150 mg/
dl and TC/HDL-c ratio = 5. Abdominal obesity was defined as WC >
102 cm in men or WC > 88 cm in women. Overweight was defined as
Body Mass Index (BMI) of 25-29.9 kg/m2 and obesity, BMI of = 30
kg/m?2. Hypertension was defined as SBP = 140 mmHg and/or DBP
> 90 mmHg or current use of anti-hypertensive drug and Diabetes
was defined as FBS = 126 mg/dL. The following parameters were
defined as follows: Physical inactivity (failure to engage in physical
activities, recreation or work that lasted < 30 mins per day for <
3 times in a week), abnormal WHR (> 0.85 for females and > 0.95
for males), insufficient fruit /vegetable consumption (failure to
consume fruit or vegetable daily), alcohol excess (> 7 local beers
for men and > 4 local beers per week for women whereby 1 local
beer = 28g alcohol). Ethical approval was obtained from the Faculty
of Health Sciences Institutional Review Board (FHSIRB) of the
University of Buea, Cameroon (reference number: 2014-02-0514).
Administrative authorizations were obtained from the following

authorities: regional delegate of public health in Buea, district

Page 2 of 7


http://dx.doi.org/10.33552/OJCRR.2019.02.000538

Online Journal of Cardiology Research & Reports Volume 2-Issue 3

medical officer in Tiko, director of human resource in Limbe, and
from the chief medical officer in Tiko. Data analysis was performed
on SPSS version 21.0 using Student’s “t” test., Chi-square (x2) test
and multivariate logistic regression. QRISK®2-2016 risk calculator
was used to determine the 10-year risk of developing a coronary
heart disease [8]. D.A.D (Data collection on Adverse events of anti-
HIV Drugs) risk

calculator was used to determine the 5-year risk of myocardial

infarction, coronary heart disease and CVDs [9].

Table 1: Demographic characteristics of study population by HIV status.

Results

A total of 135 participants were recruited, 75 (55.6%) were
HIV sero-positive amongst which 53 (71.6%) were females and
60 (44.4%) were HIV sero-negative amongst which 39 (63.9%)
were males. The mean age was 42.04 (+9.61) years in the HIV sero-
positive group and 39.00 (£11.3) years in the control group.

The median duration on HAART was 42.0 (18 - 82) months
Table 1.

Cender Male 22(36.1) 39(63.9) 61(45.2)
Female 53(71.6) 21(28.4) 74(54.8)
Age (years) Mean+SD 42.04+9.61 39+11.3 40.69+10.47
Occupation Salary employed 43(48.9) 45(51.1) 88(65.2)
Self employed 22(64.7) 12(35.3) 34(25.2)
Unemployed 8(80.0) 2(20.0) 10(7.4)
Retired 2(66.7) 1(33.3) 3(2.2)
Married/Cohabi- 38(50.7) 33(55.0) 71(52.6)
Marital status Single 32(58.2) 33(41.8) 55(40.7)
Divorced 5(55.6) 4(44.4) 9(6.7)
No f‘é;rt‘i‘siled“ 4(44.4) 5(55.6) 9(6.7)
Primary 39(58.2) 28(41.8) 67(49.6)
Level of education Secondary 28(60.9) 18(39.1) 46(34.1)
Tertiary 4(30.8) 9(59.2) 13(9.6)
Median (IQR) 398(242 - 612) -
<250 17 (23.6) -
CD4+ T cell count* (cells/uL) 250-500 27(37.5) -
>500 28 (38.9) -
Duratior(ln(igr[-l{tl}\llsi)nfection Median (IQR) 63(28-67) )
Duration of HAART (months) Median (IQR) 42(18-82) -
TDF+3TC+EFV 47 (69) -
AZT+3TC+NVP 23 (24) -
Type of HAART regimen AZT+3TC+EFV 203) -
F+3TC;TI[,)PV+RTV 2(3) i
TDF+3TC+NVP 1(1) -
3TC 75 -
TDF 55 -
Number of participants by EFV 54 -
HAART agent AZT 20 -
NVP 19 -
LPV+RTV 2 -

Key: HAART-Highly Active Antiretroviral therapy, *CD4+ T cell count available only for 72 participants,

*Number of participants by HAART agent (No)

The proportion of participants with low HDL-c was significantly
higher in the HIV infected group compared to the HIV uninfected
group (OR: 38.17, p = < 0.001). Abnormal waist to hip ratio (WHR)
was found in 61/135 (45.2%) participants with itbeing significantly

higher in the HIV positive group compared to the control group
(OR: 2.21, P = 0.035). More abdominal obesity was more observed
in the case group 28/75 (37.3%) compared to the control group
13/60 (21.7%) Table 2.
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Table 2: Proportion of CV risk factors in the study population based on HIV status.

Hypercholesterolemia 0 2 2 1.4E7(1.4E7-1.4E7) 2.538 <0.001
Hypertriglyceridemia 3 12 15 6.00(1.61-22.39) 8.64 0.008
Increased LDL-c 6 6 12 1.64(0.47-5.71) 0.165 0.437
Low HDL-c 74 40 114 38.17(4.93-295.79) 25.985 <0.001
Obesity/Overweight 36 26 62 0.77(0.39-1.55) 0.292 0.466
Diabetes mellitus 1 5 6 0.14(0.02-1.24) 3.846 0.077
Hypertension 14 19 33 0.51(0.23-1.13) 3.05 0.095
Alcohol excess 3 6 9 0.39(0.92-1.66) 1.929 0.203
Older age 13 10 23 1.05(0.42-2.59) 0.01 0.918
Physically inactive 6 7 13 1.52(0.48-4.78) 0.515 0.476
Abnormal WHR 40 21 61 2.12(1.06-4.27) 4.523 0.035
Abdominal obesity 28 13 41 2.15(1.00-4.66) 3.869 0.051
Insufficient Frult/'Vegetable 49 44 93
consumption
— - 1.46(0.69-3.09) 0.995 0.323
Sufficient Frult/Yegetable 2 16 42
consumption
Obesity 8 12 20 0.48(0.18-1.26) 2.301 0.136
Family history 17 9 26
1.69(0.69-4.18) 1.26 0.253
No Family history 58 51 109
cur- 1 6 7
Smoking rent 0.46(0.19-1.11) 5.61 0.084
Past 9 9 18

Key: CV-Cardiovascular; OR-Odds ratio, X?-Chi square; WHR-Waist-hip
lipoprotein cholesterol, E7: x 107

Older age (31.8 vs 11.3%, p = 0.033), and smoking (12.0% vs
1.3%, p = 0.001) were more frequent in males than females in the
test group whereas abnormal WHR (9.1 vs 71.7%, p = < 0.001; 20.5
vs 61.9%, p = 0.001) and abdominal obesity (18.2 vs 45.3%, p =

Table 3: Proportion of CV risk factors in the test group based on gender.

ratio, HDL-c: High density lipoprotein cholesterol; LDL-c: Low density

0.027; 5.1 vs 52.4%, p = < 0.001) were more observed in females,
both in the HIV positive and control groups respectively Tables 3
and 4.

Hypercholesterolemia 0 0 0 - - -
Hypertriglyceridemia 2 1 3 0.66(0.04-9.99) 2.101 0.147
Increased LDL-c 1 5 6 2.09(0.17-26.46) 0.505 0.477
Low HDL-c 22 52 74 7E5(7E5-7E5) 0.421 0.517
Obesity/Overweight 9 27 36 1.98(0.50-7.89) 0.627 0.428
Diabetes mellitus 0 1 1 8.7E-7(-) 0.421 0.517
Hypertension 6 8 14 3.51(0.61-20.11) 1.519 0.218
Alcohol excess 2 1 3 1.20(0.08-18.19) 2.101 0.157
Older age 7 6 13
Younger age 15 e P 2.66(0.74-9.55) 4.559 0.033
Physically inactive 2 4 6 0.89(0.12-6.19) 0.05 0.822
Abnormal WHR 2 38 40 0.04(0.01-0.22) 24.484 <0.001
Abdominal obesity 4 24 28 0.46(0.13-1.66) 4.881 0.027
Insufficient Fruit/Vegetable consumption 16 33 49
Sufficient Fruit/Vegetable consumption 6 20 26 0.57(018-1.78) 0.751 0386
Obesity 0 8 8 2E-9(2E-9-2E-9) 3.717 0.054
Family history 4 13 17 1.52(0.26-8.73) 0.357 0.55
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Current 1 0 1
Smoking 36.00(4.18-310.15) 20.487 0.001
Past 8 1 9

Key: OR-Odds ratio; X?-Chi square; WHR-Waist-hip ratio; HDL-c: High density lipoprotein cholesterol; LDL-c: Low density lipoprotein cholesterol; E-7:
x 10-7; E-9: x 10-°; E5: x 10°

Table 4: Proportion of CV risk factors in the control group based on gender.

HIV Seronegative Total OR
Cardiovascular Risk Factor _ . X2 P-value
Males (n=39) Females n = (21) N=60 (95%CI)
Hypercholesterolemia 2 0 2 1.6E-7 (1.6E-7-1.6E7) 1.114 0.291
Hypertriglyceridemia 8 4 12 0.78 (0.07-9.45) 0.018 0.892
Increased LDL-c 4 2 6 0.99 (0.03-30.72) 0.008 0.928
Decreased HDL-c 27 13 40 0.95 (0.18-5.14) 0.33 0.566
Obesity/Overweight 14 12 26 2.02 (0.32-12.63) 2.509 0.113
Diabetes mellitus 4 1 5 3.34(0.11-103.37) 0.539 0.463
Hypertension 10 9 19 0.55 (0.06-4.96) 1.87 0.172
Alcohol excess 6 0 6 8E6 (0.000-no value) 3.59 0.058
Older age 6 4 10
0.77 (0.19-3.12) 0.132 0.717
Younger age 33 17 50
Physically inactive 6 1 7 0.21 (0.01-3.78) 1.495 0.222
Abnormal WHR 8 13 21 0.09 10.28 0.001
(0.02-0.50) ’ '
Abdominal obesity 2 11 13 0.03 (0.00-0.32) 17.958 <0.001
Insufficient Fruit/Vegetable consumption 31 13 44
0.51 (0.13-2.10) 2.158 0.142
Sufficient Fruit/Vegetable consumption 8 8 16
Obesity 5 7 12 2.46 (0.20-31.08) 3.59 0.058
Family history 4 5 9 0.16 (0.01-2.39) 1.967 0.161
Current 6 0 6
Smoking 1E9 (1E9-1E9) 10.769 0.001
Past 9 0 9

Key: OR-Odds ratio; X?-Chi square; WHR-Waist-hip ratio; HDL-c: High density lipoprotein cholesterol; LDL-c: Low density lipoprotein cholesterol; E6:
x 108, E9: x 10°, E-7

Following a reclassification of the study participants with the or Stroke) in 5 years, 25% had a moderate risk and 2% had a high
use of D.A.D risk calculator, 73% of them in the test group had alow  risk Figure 1.
risk of developing a cardiovascular disease (Coronary heart disease
( N

QRISK and D.A.D riskin the study population

» QRISK-test group = QRISK-control group m D.A.Drisk-test group

92% 87%

EY)

Figure 1: Distribution of Cardiovascular risk among study participants.
N )
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More participants 12/52 (23%) from the Tenofovir/Lamivudine
/Efavirenz class (and 1/52 - 2% was at high cardiovascular risk)

were at moderate risk compared to those 4/18 (22%) of the class,
Zidovudine/Lamivudine/Nevirapine Figure 2.

( )
Comparison of CV risk by HAART regimen type
= 100%  100%
o 100%
2 75%
o 80%
£
g 60%
T 40%
(7]
an 20%
4
e
@
bt
@
a
® Low DAD risk ™ Moderate DAD risk  ®m High DAD risk
Figure 2: Comparison of CVD risk in the test group using D.A.D risk calculator based on type of HAART regimen.

. J
( )
Relationshipbetween D.A.D riskand HAART duration

b
£ 100%
g 77% 81%
S 8% 66%
8 60%
G . 31%
o 23% 19% g
c . 0% 0% 3%
o E—
[
a Low D.A.D risk Moderate D.A.D risk High D.A.D risk
¥ 6-35months ¥ 36-60 months ™M >60 months
Duration of HAART (months)
Figure 3: Comparison of a 5-year cardiovascular risk and HAART duration.
. J

31% of participants on HAART for more than 60 months had a
moderate risk compared to 23% of participants on HAART for 6 to
35 months who had a moderate cardiovascular risk Figure 3.

Discussion and Conclusion

In this study, the most prevalent cardiovascular risk factor was
decreased HDL-c with a recorded prevalence of 84.4% higher than
that reported in a study among HIV patients in Buea and Limbe,
Cameroon in which the prevalence of decreased HDL-c was 14.4%
[10]. This difference could be owing to the fact that the previous
study studied both HAART naive and HAART experienced patients
while our study studied both HAART experienced patients and HIV
sero-negative persons. Our prevalence was also higher than that
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found in a Latin American cohort study of HIV patients on HAART in
which the prevalence of decreased HDL-c was 49.5% [11], but ties
with a study conducted in Cape town, South Africa by Joel et al [12].
HDL is a cholesterol scavenger that picks up excess cholesterol from
the blood and takes it back to the liver. The lower the HDL levels,
the higher the risk of hypercholesterolemia and hence increased
CVD risk. HAART increases lipid levels, but HDL cholesterol may
not return to normal thus a high prevalence of HDL cholesterol
[13]. The prevalence of insufficient vegetable or fruit consumption,
68.9% in this study was lower than that of 95.5% reported in
Polokwane, South Africa by Felistas et al [7]. The prevalence of
insufficient vegetable or fruit consumption is again lower than that

reported from a cross-sectional study in Nepal among HIV patients
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on HAART in which the prevalence of insufficient fruit or vegetable
intake was 90.0% [14]. Most participants in our study spoke about
irregular availability of fruits and vegetables in the areas where
they live.

Obesity or overweightwas observedin 45.9% ofthe participants.
This prevalence was nearly similar with that gotten in an Indian
cross-sectional study of HIV patients on HAART, HAART-naive HIV
patients and HIV negative subjects in which the overall prevalence
of obesity or overweight in these three groups was 41.8% [15]. This
is also higher than that of 26.2% reported in Tanzania by Gibson et
al [16]. Being overweight removes or reduces the suspicion of HIV
positivity and stigma and allows acceptability and integration into
the society. Of the 135 participants, 69 (92.0%) were at low risk,
5 (6.7%) were at moderate risk and 1 (1.3%) were high risk using
the QRISK2-2016 equation. Following a reclassification of 19%
subjects from the low-risk category to the moderate-risk category,
55 (73.3%) were at low risk, 19 (25.3%) at moderate risk and 1
(1.4%) at high risk using the DAD risk equation. These findings
therefore indicate that HIV sero-positive patients on HAART are ata
higher risk of developing cardiovascular diseases compared to HIV
sero-negative individuals. Participants on TDF+3TC+LPV+RTV had
the highest cardiovascular risk followed by those on TDF+3TC+EFV,
AZT+3TC+NVP and TDF+3TC+NVP, respectively, with no statistically
significant difference between them (P = 0.667). The impact of
protease inhibitors in causing dyslipidaemia explains why only
those on protease inhibitors were at highest risk for cardiovascular
events [17-19]. Participants on HAART for more than 60 months (5
years) were at greatest risk of developing a coronary heart disease
compared to those on HAART between 6-35 months (< 3 years) and
36-60 months (3-5 years). This would suggest that cardiovascular
risk increases with duration on HAART. Despite this trend, several
studies have shown that cardiovascular risks are higher in persons
that are HIV sero-positive compared to those who are sero-negative
and that this risk reduces once antiretroviral therapy is started [20-
23].
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