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Background: Peripheral arterial disease (PAD) is common in HIV patients and can be diagnosed nonin-
vasively using the ankle-brachial index (ABI). The burden of PAD has not been investigated in Ghanaian
HIV patients. We investigated the prevalence and risk factors associated with PAD in HIV patients at a
periurban hospital in Ghana.
Methods: In a case-control design, ABI was measured in 158 cART-treated HIV patients, 150 cART-naive
HIV patients and 156 non-HIV controls with no clinical symptoms of CVDs. PAD was defined as ABI <
0.9. A structured questionnaire was used to collect socio-demographic and clinical data. Fasting venous
blood samples were collected to measure plasma levels of glucose, lipid profile, and CD4+ lymphocytes.
Results: The prevalence of PAD was 13.9% among cART-treated HIV patients, 21.3% among cART-naive HIV
patients, and 15.4% among non-HIV controls. Patients with PAD had increased odds of having low CD4+
cell counts [OR (95% CI) = 3.68 (1.41-12.85)]. In cART-treated HIV patients, those on TDF-based [5.76 (1.1-
30.01), p = 0.038] and EFV-based [9.28 (1.51-57.12), p = 0.016] regimens had increased odds of having
PAD.
Conclusion: In our study population, there was no difference in the prevalence of PAD between cART-
treated HIV patients compared to cART-naive HIV patients or non-HIV controls. Having a low CD4 cell
count and being on TDF- or EFV-based regimens were associated with an increased likelihood of having
PAD.

© 2023 Society for Vascular Nursing, Inc. Published by Elsevier Inc. All rights reserved.

Introduction urban areas.? Cardiovascular diseases (CVDs) have become a ma-

jor cause of mortality and morbidity among PLWH as the ac-

Sub-Saharan Africa (SSA) has the highest population of peo-
ple living with HIV (PLWH) worldwide and this is associated with
healthcare, socio-economic, and developmental challenges.! It was
reported in 2017 that 71% of the global total number of PLWH
resides in SSA, with 75% of deaths and 65% of new HIV infec-
tions occurring in the region.? In Ghana, the prevalence of HIV
infection is 1.7% and is concentrated mostly in urban and peri-

Abbreviations: ABI, ankle-brachial index; AZT, zidovudine; BMI, body mass in-
dex; BP, blood pressure; CI, confidence interval; cART, combination antiretroviral
therapy; CVDs, cardiovascular diseases; EVF, efavirenz; FPG, fasting plasma glucose;
HIV, human immunodeficiency virus; LPV/r, lopinavir/ritonavir; MetS, Metabolic
syndrome; NVP, nevirapine; PAD, peripheral arterial disease; PLWH, people living
with HIV; POR, prevalence odds ratio; SSA, sub-Saharan Africa; TDF, tenofovir.
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cessibility and usage of combination antiretroviral therapy (cART)
has increased in the past two decades. PLWHs now suffer less
from opportunistic infections, and this has improved their stan-
dard of living dramatically.*> However, PLWHs are experiencing
CVDs such as myocardial infarction, coronary heart disease, cardiac
failure, intracranial haemorrhage and ischaemic stroke in greater
proportions and at younger ages compared to the uninfected
population.>-6

Peripheral arterial disease (PAD) is a common manifestation of
systemic atherosclerosis and causes a lot of deaths globally.® PAD
is normally diagnosed using clinical symptoms such as intermit-
tent claudication. However, in the majority of patients, PAD may
be asymptomatic and laboratory diagnostic assessment like ankle-
brachial index (ABI) is required.” Previous studies have shown that
low ABI (<0.90) has a specificity greater than 98 % for the diagno-
sis of PAD and a specificity of 92 % for the prediction of coronary
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heart disease and stroke.® Despite the high prevalence of HIV in
the SSA population, few studies have reported the burden of PAD
using ABI in Africa.

The current treatment guidelines for HIV in Ghana require that
all PLWHs are treated with antiretroviral therapy (ART) irrespec-
tive of their disease staging and/or CD4+ lymphocyte count. The
first-line treatment involves the use of tenofovir (TDF)-based regi-
men that includes its combination with either lamivudine (3TC) or
emtricitabine (FTC), as well as either efavirenz (EFV) or nevirapine
(NVP). Zidovudine (ZDV)-based regimen is a possible alternative to
TDF-based and it is widely used among PLWH in Ghana. Protease
inhibitor-based regimens are not commonly used among PLWH in
Ghana.? Some studies have reported that HIV infection and cART
usage are independent factors associated with the development of
atherosclerotic lesions in peripheral blood vessels.'%-1? This dele-
terious effect is even present in HIV patients with viral suppres-
sion.”® In addition, HIV infection and/or cART treatment has been
associated with cardiometabolic abnormalities®:'* which may lead
to atherosclerosis in peripheral vessels.” There is a paucity of data
on the association between cART treatment regimens and PAD in
the HIV population in SSA. In this study, we investigated the preva-
lence and associated factors of PAD in HIV patients, as well as the
effect of the cART regimen on PAD. We hypothesize that HIV infec-
tion and cART medication are associated with an increased burden
of PAD in nondiabetic HIV patients.

Methods
Design, setting and population

This study was a case-control design, conducted from October
2019 through February 2020, with HIV patients as cases, and the
controls were non-HIV individuals who visited the facility for vol-
untary testing of their HIV status. HIV patients were categorized
as those on cART management (cART-treated) and those who are
yet to be put on cART treatment (cART-naive). The study was con-
ducted at Atua Government Hospital, a 150-bed primary healthcare
facility, located in Agormanya, a peri-urban town in the Eastern
region of Ghana. The Agormanya area has a higher prevalence of
HIV infection (11.6%) compared to the national prevalence which
stands at 1.7% in 2020.3 The hospital has about 1,500 HIV patients
on its register. Participants with a diagnosis of any cardiovascular
disease or leg pain on exertion (diagnosed or reported at the time
of recruitment), and diabetes defined as those treated with insulin
or oral hypoglycaemic agents or had fasting blood glucose above
7 mmol/L were excluded from the study. The study was conducted
in conformity with the Helsinki Declaration on Human Experimen-
tation, 1964 with subsequent revisions, latest Seoul, October 2008.
Ethical approval was granted by the Korle Bu Teaching Hospital In-
stitutional Review Board (Protocol ID number: KBTH-IRB/000131-
2018) and all participants provided voluntary informed consent be-
fore joining the study.

Data collection

A structured questionnaire was used to obtain data on sociode-
mographic factors like age, gender, lifestyle factors (smoking, al-
cohol intake), medical history (previous diagnosis of hypertension,
diabetes, cardiovascular diseases), current medication (antihyper-
tensive agents, antidiabetic drugs, statins, antiplatelets), occupa-
tion, education and marital status.

Body weight and height were measured using a stadiometer in
light clothing with footwear removed and body mass index (BMI)
was calculated as weight/height? and categorized as underweight
(< 18.5 kg/m?2), normal weight (18.5-24.9 kg/m?), overweight (25-
29.9 kg/m?), and obese (> 30 kg/m?2). Hypertension was defined

as self-reported use of antihypertensive treatment and/or systolic
blood pressure (BP) > 140 mm Hg and/or diastolic BP > 90 mm
Hg. We collected fasting blood samples and measured the levels of
plasma glucose, lipid profile and CD4+ cell count. Metabolic syn-
drome (MetS) was defined by the joint interim statement criteria'®
as having three or more of the following: (1) abdominal obesity
(waist circumference > 94 cm for men & > 80 cm for women);
(2) high triglycerides >1.7 mmol/L; (3) low HDL cholesterol: men
<1.0 mmol/L or women <1.3 mmol/L; and (4) High BP (systolic BP
> 130 mmHg and/or diastolic BP > 85 mmHg); and (5) impaired
fasting plasma glucose (FPG) >5.6 mmol/l.

Ankle and brachial BPs were measured with the patient in
the supine position after at least 5 min rest. Firstly, the systolic
brachial BPs were measured with 8 MHz Doppler (LifeDop, Sum-
mit Doppler) in both arms, after which the systolic ankle BPs of
the dorsalis pedis and posterior tibial arteries were measured at
the level of the malleoli with a Doppler. The ankle-brachial in-
dex (ABI) was calculated for each leg by dividing the highest an-
kle systolic BP by the highest brachial systolic BP.'6 The study par-
ticipants were categorised into those with PAD (ABI < 0.9), normal
(0.9 > ABI < 1.3), and stiff arteries (ABI > 1.3).

Statistical analysis

Continuous variables with normal distributions were expressed
as mean4standard deviation and analysed using ANOVA; variables
with nonnormal distribution were expressed as median (interquar-
tile range) and analysed using the Kruskal-Wallis test. Categorical
variables were presented as counts (percentages) and analysed us-
ing Pearson’s chi-square test. Multinominal logistic regression anal-
yses were performed to identify factors associated with abnormal
ABI. The magnitudes of the associations were summarized with the
odds ratio, together with their 95% confidence intervals (CIs). Sta-
tistical analysis was performed using SPSS version 28 (IBM Corpo-
ration, Armonk, NY).

Results
General characteristics of study participants

The mean age of the study participants was 38.4 + 13.7 years
with two-thirds being females. There was no difference in mean
age among various categories of participants. There was a high
proportion of HIV patients who were hypertensive, underweight,
and currently or formerly smoked. Compared to non-HIV partici-
pants and cART-naive HIV patients, HIV patients on cART treatment
had higher waist circumference, waist-hip ratio, percentage body
fat, diastolic and mean BP and heart rate. HIV patients on cART
had higher levels of FPG, triglycerides, and total and LDL choles-
terol compared with non-HIV participants. ABI categorisation was
associated with the grouping of study participants based on HIV
status and cART treatment (Table 1).

Association between HIV status and PAD

When the prevalence of PAD was compared among various
categories of study participants in unadjusted logistics regression
analyses, cART-naive HIV patients had an increased prevalence odd
ratio (POR) of PAD [POR (95%) = 1.9 (1.03-3.52), p = 0.041] and
borderline ABI [1.95 (1.16-3.29), p=0.012] compared to non-HIV
controls. In adjusted models, the POR of borderline ABI remain sig-
nificant [2.22 (1.17-4.21), p = 0.014] but not that of PAD [1.8 (0.8
- 4.02), p = 0.153]. There was no significant change in the POR
of PAD [unadjusted model = 1 (0.52-1.92), p = 0.995 & adjusted
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Table 1
General characteristics of study participants.

All Participants

Non-HIV controls

cART-naive HIV patients  cART-treated HIV patients p

N 464 156

Age, years 38.4+13.7 36.7+14.4

Females, n (%) 312 (67.2) 106 (67.9)

Married, n (%) 198 (42.7) 70 (44.9)

Smoking, n (%)

Current 16 (3.4) 2(1.3)
Former 57 (15.9) 9 (5.8)
Never 187 (80.6) 71 (92.9)

Alcohol intake, n (%) 102 (22) 38 (24.4)

Waist circumference, cm 87+12 85+11

Hip circumference, cm 102411 103+11

Body height, cm 164+7 16448

Waist-hip ratio 0.85+0.08 0.82+0.08

Body weight, kg 60+13.2 68+13.3

BMI, kg/m? 24.845 25.44+4.7

BMI categories, n (%)

Underweight 34 (7.4) 6 (3.9)

Normal 238 (51.5) 70 (45.5)
Overweight 116 (25.1) 46 (29.9)
Obese 74 (16) 32 (20.8)

Body fat, % 31+12.2 32.4+125

Systolic BP, mmHg 134+18 132413

Diastolic BP, mmHg 83+11 80+9

Mean BP, mmHg 100+14 98+10

Pulse BP, mmHg 51+13 52+10

Heart rate, bpm 74+9 7248

Hypertension, n (%) 162 (34.9) 48 (30.8)

FPG, mmol/l 5.240.8 5+0.9

Triglycerides, mmol/l 1.4+0.4 1.4+0.3

Total cholesterol, mmol/l 5.1+1.2 48+1.2

HDL cholesterol, mmol/l 1.5+£0.4 1.6+0.4

LDL cholesterol mmol/l 3+0.9 2.6+0.9

Current CD4 count, cells/mm? 405 (273 - 562)

Minimum ABI 0.99+0.09 1+0.09
Right 1.0240.1 1.03+0.09
Left 1.01+£0.09 1.02+0.1

ABI categories
Normal (ABI>1) 246 (53) 94 (60.3)
Borderline (ABI: 0.90 - 0.99) 240 (30.2) 38 (24.4)
PAD (ABI<0.9) 78 (16.8) 24 (15.4)

MetS 178 (38.4) 34 (21.8)

150 158

38.2+11.6 39+11.4 0.109

84 (56) 122 (77.2) 0.02

62 (41.3) 66 (41.8) 0.79
0.029

4(2.7) 10 (6.3)

22 (14.6) 26 (16.5)

124 (82.7) 132 (83.5)

36 (24) 28 (17.7) 0.55

84+11 90+£12* * 0.002

99+11* 10311 0.074

1647 162+7 0.194

0.84:£0.07* 0.88+£0.08* * <0.001

64.4+7.3 65.8+14 0.204

23.7+4.4° 25.345.7 0.061
0.024

16 (10.7) 12 (7.6)

94 (62.7) 74 (46.8)

18 (12) 52 (32.9)

22 (14.7) 20 (12.7)

27.6+11.8* 32.8+11.6" 0.014

133+19 137422 0.184

83+12 86412 * 0.008

99+14 104+16" * 0.007

50+10 51+13 0.672

73+9 808" * <0.001

46 (30.7) 68 (43) 0.031

5.1+0.8 5.640.8" <0.001

1.4+0.4 1.6£0.4 <0.001

5+1.1 56+1.1% <0.001

1.4+0.4 1.5+0.5 0.128

3+0.8" 3.3+0.7 * <0.001

430 (327 - 534) 403 (253 - 583) 0.804

0.98+0.09 0.99:£0.09 0.21

1.0120.1 1.03+0.1 0.208

1+£0.08 1101:£0.01 0.209
0.048

66 (44) 86 (54.4)

52 (34.7) 50 (31.6)

32 (21.3) 22 (13.9)

42 (28) 102 (64.6) <0.001

BMI, body mass index; HDL, high-density lipoprotein; LDL, low-density lipoprotein; ABI, ankle-brachial index; PAD, peripheral arterial disease;

cART, combination antiretroviral therapy; MetS, metabolic syndrome.
* : p<0.05 compared to non-HIV controls
# . p< 0.05 compared to cART-naive HIV patients

model = 1.14 (0.46-2.98), p = 0.789] and borderline ABI [unad-
justed model = 1.44 (0.86-2.4), p = 0.165 & adjusted model = 1.57
(0.76-3.26), p = 0.227] between cART-treated HIV patients and
non-HIV controls. In addition, there was no change in the POR of
PAD [0.85 (0.61-1.19), p = 0.338] and borderline ABI [0.84 (0.65-
1.08), p = 0.175] between cART-treated and cART-naive HIV pa-
tients.

Associated factors of PAD and borderline ABI

In unadjusted logistic regression models, BMI and having high
BP were associated with decreased odds of having PAD while being
cART-treated HIV patients, having low CD4 cell count, formal em-
ployment or being self-employed were associated with an increase
in odds of having PAD. In the adjusted logistic regression models,
high BP, low CD4+ cell count and having formal employment or
self-employed were associated with increased odds of having PAD.
For borderline ABI, individuals with low CD4+ cell count had in-
creased odds of having borderline ABI in unadjusted logistic re-
gression models. In the adjusted models, having hypertension was
associated with decreased odds of having borderline ABI, whereas

being self-employed, cART naive or cART-treated HIV patient and
having a low CD4+ cell count were associated with increased odds
of having borderline ABI (Table 2).

There was no association between metabolic abnormalities and
ABI categories among various categories of study participants in
Pearson’s chi-square analyses. For the components of MetS, high
blood BP was associated with decreased odds of having PAD and
abdominal obesity was associated with increased odds of having
PAD in the entire study participants. Abdominal obesity was as-
sociated with increased odds of PAD in cART-treated HIV patients
(Table S1, Supplementary material).

Association between PAD and cART regimen in cART-treated HIV
patients

The average duration of HIV infection in cART-treated HIV pa-
tients was 7.6+4.6 years and the average duration of treatment was
7.244.5 years. There was no difference in the duration of HIV in-
fection and cART regimens among various ABI categories (Table S2,
Supplementary material). Concerning cART medication regimens,
with non-HIV controls as a reference, patients on TDF-based and
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Table 2

Factors associated with low and borderline ABI from logistic regression analyses.

[mNS;July 19, 2023;10:47]

Low ABI [OR (95% CI)]

Borderline ABI [OR (95% CI)]

Unadjusted Adjusted Unadjusted Adjusted
Age 0.99 (0.97 - 1.01) 1 (0.96 - 1.04) 1(0.98 - 1.01)
Females 0.72 (0.43 - 1.21) 0.83 (0.36 - 1.92) 1.34 (0.85 - 2.12 1.94 (0.92 - 4.1)
Unmarried 1.08 (0.65 - 1.81) 0.74 (0.36 - 1.54) 1.33 (0.87 - 2.03 1.1 (0.59 - 2.03)
0.98 (0.42 - 2.3) 1.05 (0.5 - 2.2)

Current smoking 0.62 (0.13 - 2.9)
Hypertension 0.54 (0.31 - 0.95)
HIV status: reference= non-HIV
cART-naive
cART -treated
CD4+ cell count <200 cells/mm?
Employment (Reference: unemployed)
Employed 7.69 (1.79 - 33.03)"
Self-employed 6.84 (1.54 - 30.31)
Education: reference= No formal education
Basic/JHS 2.06 (0.8 - 5.31)
SHS/Tech 0.53 (0.14 - 2.04)
(
(

(
(
Alcohol intake 0.84 (0.45 - 1.56)
(
(

1.9 (1.03 - 3.52)"
1.95 (1.16 - 3.29)"
2.73 (1.08 - 8.53)

Tertiary 1.71 (0.64 - 4.57)
BMI (unit change) 0.92 (0.87 - 0.98)"
BMI categories (Reference: normal)

Underweight

Overweight

Obese

1.94 (0.8 - 4.7)
0.6 (0.32 - 1.15)
0.47 (0.21 - 1.08)

0.5 (0.09 - 2.83)
0.49 (0.22 - 1.08)

1.02 (0.48 - 2.18)
0.44 (0.15 - 1.28)
3.68 (1.41 - 12.85)

5.69 (1.03 - 22.84)"
8.54 (1.53 - 47.73)

2.61 (0.88 - 7.75)
0.61 (0.13 - 2.9)
0.8 (0.15 - 4.17)

0.95 (0.29 - 3.03)
0.55 (0.23 - 1.32)
0.34 (0.1 - 1.23)

)
)
0.81 (0.49 - 1.35)
0.69 (0.21 - 2.26)
0.77 (0.49 - 1.18)
1(0.52 - 1.92)
1.44 (0.86 - 2.4)
7.01 (2.89 - 17.04)

1.76 (0.9 - 3.43)
1.73 (0.85 - 3.52)

1.35 (0.66 - 2.73)
1.47 (0.65 - 3.29)
1.02 (0.48 - 2.15)

)

2.1

0.97 (0.93 - 1.02

0.99 (0.42-2.35)
0.54 (0.32-0.91)
0.6 (0.33-1.1)

0.55 (0.14 - 2.24)
0.48 (0.25 - 091)

0.67 (0.36 - 1.27)"
0.37 (0.16 - 0.88)"
14.94 (5 - 44.74)

2 (0.7 - 5.67)
3.05 (1.04 - 8.97)

(0.88 - 5.01)

2.03 (0.65 - 6.3)
2.6 (0.77 - 8.8)

0.47 (0.22 - 1.04)
0.49 (0.2 - 1.22)
1.01 (1 - 1.04)

* 1 p<0.05. All the parameters were forced into the multivariable logistic regression model for the adjusted odds ratio. ABI, ankle-brachial index; cART,

combination antiretroviral therapy; BMI, body mass index.

Table 3
Association between low ABI and cART regimen in cART-treated HIV patients.
Normal ABI, n (%) Low ABI, n (%) Unadjusted OR (95% CI) p Adjusted OR (95% CI)* p
TDF-based 80 (58.8) 20 (90.9) 7 (1.57 - 31.2) 0.004 5.76 (1.1 - 30.01) 0.038
AZT-based 54 (39.7) 2(9.1) 0.15 (0.03 - 0.68) 0.011 0.18 (0.03 - 0.96) 0.044
EFV-based 82 (60.3) 20 (90.9) 6.59 (1.48 - 29.3) 0.011 9.28 (1.51 - 57.12) 0.016
NVP-based 44 (32.4) 2(9.1) 0.21 (0.05 - 0.94) 0.048 0.13 (0.02 - 0.8) 0.027

* Adjusted for age, gender, marital status, alcohol and smoking status, employment, educational level, BMI categories and CD4+ cell level.
d4T, stavudine; AZT, zidovudine; TDF, tenofovir; NVP, nevirapine; EVF, efavirenz.

The major confounders in the multivariable regression models

TDF-based regimen [OR (95% CI)]: male gender [4.14 (1.04-16.36), p = 0.043] and unmarried [2.23 (1.06-6.32), p = 0.039].

AZT-based regimen group: male gender [3.73 (1.14-11.01), p = 0.034].

EFV-based regimen group: unmarried [1.73 (1.05-5.71), p = 0.037] and unemployed [1.56 (1.08-4.39), p = 0.038].
NVP-based regimen group: male gender [4.2 (1.12-15.68), p = 0.033] and unmarried [2.7 (1.18-8.74), p = 0.019].

EFV-based regimens had increased odds of having PAD, while those
on AZT-based and NVP-based regimens had decreased odds of hav-
ing PAD in both unadjusted and adjusted logistic regression models
(Table 3).

Lamivudine was part of the medication regimen for 154 (97.5%)
patients, and hence, we did not analyse it. Stavudine and emtric-
itabine were taken by 2 and 4 patients respectively, and hence, we
did not include them in our analyses.

In mediation analyses employing 1000 bootstrapped samples,
the indirect effect between cART treatment and low ABI through
MetS was significant [B,«, (95% CI) = -0.034 (-0.066, -0.001),
p=0.045]. Given that the direct effect of cART treatment and
low ABI was not significant [B. (95% CI) = 0.06 (-0.024, 0143),
p=0.249], the mediation present was partial and not full. There
was no direct [B¢ (95% CI) = 0.06 (-0.024, 0143), p=0.301] or in-
direct [B,+, (95% CI) = -0.007 (-0.017, 0.003), p=0.185] association
between cART-naive HIV status and low ABI.

Discussion

The major findings of this study are that the prevalence of PAD
was higher in cART-naive HIV patients and non-HIV participants
compared to cART-treated HIV patients. However, MetS was com-
mon among cART-treated HIV patients compared to cART-naive

HIV patients and non-HIV controls. Participants who had CD4+ cell
count <200 cells/mm?3, those formally- or self-employed had in-
creased odds of having PAD. Also, HIV patients on TDF-based and
EFV-based regimens had increased odds of PAD while those on
AZT-based and NVP-based regimens had decreased odds of hav-
ing PAD. Furthermore, MetS partially mediated the relationship be-
tween cART-treatment HIV patients and PAD.

Few studies that have reported the prevalence of PAD in the
sub-Saharan African HIV population employed cross-sectional de-
signs without any comparative non-HIV controls. In a case-control
study conducted on Nigerian HIV patients, the prevalence of PAD
in cART-treated HIV patients was 14.6%, similar to what was found
in this study. However, what was found in non-HIV controls was
2%, lower than the prevalence of PAD found in our non-HIV con-
trols. This discrepancy may be due to their cut-off definition for
PAD (<0.9) compared to our cut-off (<0.9). Furthermore, the sam-
ple size of their non-HIV controls was too small (a third of the
sample size of their HIV patients), limiting the comparability of the
outcomes.'” In Burundi HIV patients, the prevalence of PAD was
reported to be 17.3%!6, higher than what was found in our cART-
treated HIV patients but lower than the cART-naive HIV patients
in our study. Surprisingly, the prevalence of PAD in Cameroonian
HIV patients was low (6.9%) compared to most studies conducted
in other African populations.'”” These wide variations in the preva-
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lence may be attributed to the methodology used in patient selec-
tion and ABI assessment, especially how PAD was defined across
various studies.

We did not find any difference in the prevalence of PAD in
cART-treated HIV patients compared to non-HIV controls. This is
consistent with the study conducted in Thailand that reported no
difference in the prevalence of PAD between HIV patients and
non-HIV controls.” Interestingly, the Danish HIV studies'® and
the Women’s Interagency HIV Study'® also reported a similar low
prevalence of PAD in HIV patients, but both studies had no com-
parative non-HIV controls. In contrast to the findings of this study,
some case-control design studies have reported a high prevalence
of PAD in HIV patients compared to non-HIV controls. In the
Copenhagen comorbidity in HIV infection study, HIV infection dou-
bled the odds of having PAD compared to uninfected controls?®
and the incident rate of subclinical PAD is 3.6% within a me-
dian follow-up of 2 years.?! In addition, the Veterans Aging Co-
hort Study, which utilized a longitudinal study design, reported
an increased risk of PAD in HIV-infected patients compared to
non-HIV participants'?. In the African population, two postgradu-
ate dissertations of studies conducted in Nairobi*?> and Eldoret??,
Kenya, reported a higher prevalence of PAD in HIV patients to be
18 and 19.2% compared to that in non-HIV controls, which was
6.8% and 7.5% respectively. The finding of a high prevalence of
PAD in cART-naive HIV patients in our study is consistent with the
hypothesis that HIV infection and replication are associated with
inflammation and immune activation which lead to the develop-
ment of atherosclerosis.?* Indeed, a randomized controlled trial in
cART-naive HIV patients found that initiation of cART treatment
resulted in improvement of endothelial dysfunction, measured as
flow-mediated dilation of the brachial artery, at weeks four and 24
of the trial duration.?®

Concerning HIV factors assessed in this study, only participants
with low CD4+ cell counts (<200 cells/mm?3) had significantly in-
creased odds of having PAD, consistent with what was reported in
other studies.'?-16.17 This supports the proposition that the severity
or staging of HIV infection may partly be responsible for the devel-
opment of PAD.'2:16 However, our study did not find any associa-
tion between the durations of HIV infection and cART treatment
on the prevalence of PAD, unlike what was reported in other stud-
ies.’216 In cART-treated HIV patients, the presence of MetS was
associated with reduced odds of having PAD with MetS indirectly
mediating the relationship between cART treatment and PAD. This
is contrary to what was reported in studies conducted in Switzer-
land?% and Nigeria'® where MetS in cART-treated HIV patients in-
creased the likelihood of having PAD.

Among the cART-treated HIV patients, those on TDF- and EFV-
based regimens had increased odds of having PAD. This is consis-
tent with the findings of Aragoné et al., who reported that Span-
ish HIV patients on TDF-based regimens, compared to other cART
regimens, had increased progression of atherosclerosis assessed
as carotid artery intima-media thickness (cIMT).!! Another study
in Ethiopian HIV patients reported that those on EFV-based regi-
mens showed high levels of atherosclerosis (increased cIMT) and
endothelial dysfunction (impaired flow-mediated dilatation).?” The
atherosclerotic potential of the TDF-based regimens is supported
by the findings of Potmésil et al, who demonstrated that acyclic
nucleoside phosphonate antivirals, such as TDF, activate the ex-
pression of monocyte chemotactic proteins and transcriptional fac-
tor nuclear factor-«B28, potent mediators of atherosclerosis.

The findings of this study may be interpreted taking account of
these major limitations. First, the study was conducted in a single
healthcare facility and hence, the burden of PAD reported cannot
be generalized to the entire Ghanaian HIV population. Also, ABI
was measured at one time, and therefore, we cannot infer causality

between HIV infection and PAD; it is possible that some HIV pa-
tients had PAD before the infection. In addition, PAD was assessed
using resting ABI, which has been shown to underestimate the bur-
den of PAD in HIV patients.”® Moreover, the sample size was not
adequate for us to make a definite conclusion about the role of
various cART regimens on PAD prevalence. It is recommended that
future studies utilize a multicentre longitudinal design to investi-
gate the development of PAD and the effect of cART medication in
a large number of patients to confirm or refute the findings of the
study. Likewise, the use of post-exercise ABI in further studies can
help determine the actual prevalence of PAD in our population.

Perspectives for nursing practice

The task shift of HIV care in sub-Saharan Africa from physicians
to nursing staff has dramatically improved access to ART, reten-
tion in care and the suppression of viremia.>® However, most spe-
cial nurses in ART clinics do not have the requisite training and
logistics to screen for PAD among HIV patients. ABI is a simple and
noninvasive, yet effective screening technique that can be used to
detect PAD and general atherosclerosis in HIV patients.>:® Incorpo-
ration of ABI assessment into HIV care can help early identify pa-
tients with subclinical PAD for management and slows the disease
progression of those with PAD.! In addition, during patient educa-
tion, nurses may highlight the management of metabolic and other
CVD risk factors for the prevention of PAD.

Conclusion

In our study population, the prevalence of PAD in cART-treated
HIV patients is similar to that of cART-naive and non-HIV controls.
Patients with low CD4+ cell count had an increased likelihood
of having PAD. MetS partially mediated the association between
cART-treated HIV patients and PAD. HIV patients being treated
with TDF- and EFV-based regimens had an increased likelihood of
having PAD.
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