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Abstract

Introduction

The aging people living with HIV (PLWH) are at risk for several age-related diseases including cardiovascular diseases and
kidney disease with both HIV infection and antiretroviral therapy being risk factors. Studies have indicated that PLWH
have a higher risk of developing CKD compared with the general population. This study aimed to assess the magnitude of re-
nal function impairment and its associated factors among adult patients attending HIV clinic in the Korle-bu Teaching Hos-

pital in Accra, Ghana.

Methods

A single-center hospital-based cross-sectional study was conducted from September 2022 to February 2023. A total of 444

PLWH were recruited as study participants. Baseline clinical history, laboratory investigations and demographic characteris-

tics were obtained from the patients’ folders or through a questionnaire. Kidney function was defined by estimated Glomeru-
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lar Filtration Rate (eGFR), which was calculated using the new Creatinine- Based Equations to Estimate GFR without Race.
The primary outcome of kidney function impairment was defined using the threshold of eGFR <60 mL/min/1.73m”". A logis-
tic regression analysis was carried out to determine the factors associated with kidney function impairment A two-tailed p-

values <0.05 were considered statistically significant.
Results

Majority of the study participants were classified as having either normal kidney function (n=188; 42.3%) or mild kidney
function impairment (n=185; 42.3%) and the proportion of participants with eGFR<60 mL/min/1.73 m’ was 16.0% (n=71).
Increasing age, male gender and clinically diagnosed hypertension were significantly associated with impaired kidney func-

tion (p<0.05) in the multivariable logistic regression.
Conclusion

An integrated care model of HIV and non-communicable diseases appears to be a good direction to follow in Sub-Saharan
Africa and emphasis on kidney disease preventive services among the HIV population may reduce the burden of impaired

kidney function in PLWH in low- and middle-income countries.

Keywords: HIV; ART; Impaired Kidney function; Hypertension

Introduction

The introduction of newer anti-retroviral drugs in
the form of anti-retroviral therapy (ART) for the manage-
ment of HIV has led to a better health care for people living
with HIV (PLWH). HIV infection is now considered a
chronic disease. Antiretroviral therapy has substantially in-
creased the survival of PLWH, thus generating a new epi-
demiological setting of older PLWH [1]. The aging PLWH
are at risk for several age-related diseases including cardio-
vascular diseases and kidney disease with both HIV infec-
tion and ART being risk factors [2]. Both acute kidney in-
jury (AKI) and chronic kidney disease (CKD) are important
emerging comorbidities of clinical significance amongst PL-
WH both in developed countries [3] and in resource-limit-
ed settings [4]. Studies have indicated that PLWH have a
higher risk of developing CKD compared with the general
population. In addition, PLWH diagnosed with CKD do
have 2-20 fold greater risk of developing end-stage renal dis-
ease (ESRD), compared with the general population [2,5,6].
Reports have suggested that ESRD occur at a younger age in
PLWH compared with HIV-negative individuals [7], and
PLWH have worse outcomes on dialysis [8,9]. Associated
factors for kidney disease include viral damage to podocytes
causing glomerulopathy and tubular damage which can

lead to acute tubular necrosis or interstitial nephritis. Other
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factors include use of nephrotoxic medications including
ARTSs such as adefovir, tenofovir and indinavir; comorbidi-
ties (like dyslipidemia, cognitive decline, bone disorders, car-
diovascular diseases) and modifiable factors [10-12]. Thus,
the WHO recommends the regular screening for kidney dis-

ease among PLWH.

Reported CKD prevalence in PLWH varies widely
between WHO geographical regions (ranging from 2-38%)
depending on the methods and definition of CKD [13].In a
systematic review and meta-analysis of 60 studies on PL-
WH, the cumulative incidence of estimated glomerular fil-
tration rate (eGFR) <60 ml/min/1.73m’c among PLWH
ranged from 0.3 to 19.5%; the pooled incidence rate was
12.50 (95%CI: 9.00-17.36) per 1000 PYs [14]. With only 5
studies included from Africa, subgroup analysis indicated a
pooled incidence of 13.21 (3.73-46.84) per 1000 PYs [14].
An earlier published systematic review and meta-analysis
has indicated pooled prevalence of CKD in PLWH world-
wide to be 4.8% and in PLWH in sub-Saharan Africa (SSA)
to be 7.0% with West Africa sub-region having the highest
prevalence of 9.2% [15]. A systematic review and meta-anal-
ysis of studies in SSA indicate a prevalence of CKD of 3.1%
[16]. However, some studies in SSA have reported a high

prevalence of CKD of 44.4% [17].

In Ghana, a study reported a prevalence of CKD in
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PLWH (eGFR <60 ml/min/1.73m’) of 3.7% [18]. Another
study in Ghana also reported a prevalence of impaired kid-
ney function among ART-exposed PLWH as 12.6% (8.15%
in males and 14.0% in females) and suggested a need for
dose adjustments, especially before onset of therapy [19]. A
retrospective cohort study in Ghana also reported a preva-
lence of impaired kidney function of 13.9% (eGFR <60
ml/min/1.73m") [20]. The importance of research in HIV re-
lated kidney disease must be emphasized as the burden of
non-communicable diseases is on the increase among PL-
WH in SSA, the epicenter of HIV infection [14]. This study
aimed to assess the magnitude of renal function impairment
and its associated factors among adult patients attending
HIV clinic in the Korle-bu Teaching Hospital (KBTH) in

Accra, Ghana.

Methods
Study Design and Settings

A single-center hospital-based cross-sectional
study was conducted from September 2022 to February
2023 at the HIV-clinic of the Korle-bu Teaching Hospital
(KBTH) in Accra, Ghana. The clinic operates three time a
week for adult HIV patients. The study population com-
prised about 20,000 adult PLWH who attends the HIV clin-
ic, and the sampling frame was the electronic register of pa-
tients. Each patient is scheduled to attend the clinic at least
once every three months for clinical assessment and medica-
tion dispensing. All consenting PLWH aged 18 years and
above, on Tenofovir Disoproxil Fumarate (TDF), and with
estimated creatinine clearance > 60 mL/min/1.73 m2 at initi-
ation of TDF-based ART were eligible for inclusion in the
study. All PLWH who were hospitalized at time of the
study, had diabetes as a comorbidity, had known renal mal-
formations or recurrent nephrolithiasis or on nephrotoxic
drugs (ganciclovir, cyclosporine, etc.), being managed cur-
rently for advanced HIV disease (as indicated in medical re-
cords), and pregnant or given birth in the last 6 months
from the start of the study (for females) were excluded from

the study.
Sample Size, Data Collection and Management

A sample size of 435 was calculated based on esti-

mating a population parameter for cross-sectional studies
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as described by Charan and Biswas (2013) using a preva-
lence of kidney function impairment in PLWH previously
reported as 19.5% [21], a standard normal variance of 1.96,
an error rate of 4.0% and a 15% adjustment for missing da-
ta. A total of 444 PLWH were recruited as study partici-

pants.

A simple random sampling technique was used to
select study participants. The minimum cycle of a patient at-
tending the HIV clinic is once every three months. The
number of patients sampled per clinic day was 12 for 37 clin-
ic days. Computer generated random sequence of 12 unique
code numbers was generated from the sampling frame (list
of patients booked for a clinic day) for each clinic day for 37
clinic days, and these were the patients recruited into the

study.

Baseline clinical history, laboratory investigations
and demographic characteristics were obtained from the pa-
tients’ folders or through a questionnaire and recorded in a
structured data collection sheet. HIV-related information,
including the date of HIV diagnosis, date of ART initiation,
and ART regimen, Clusters of differentiation 4 (CD4)
count, co-morbidities present were extracted from patients’
folders. Participants’ weight and height were measured, and
their body mass index (BMI) calculated in Kg/m®. BMI val-
ues <18.5 were classified as underweight, 18.5 - 24.9 were
classified as normal weight; 25.0 - 29.9 was overweight and
values 230 was obese. Extracted CD4 cell count from clini-
cal folders was categorized into; CD4 cell counts <200 cel-
1I/mm’ or 2200 cells/mm’. Presence of comorbidity was
defined as patients who had other chronic non-communica-
ble disease(s) such as hypertension, diabetes mellitus, heart
disease or stroke as extracted from their clinical folders. Cur-
rent smoking refers to patients smoking at least one ci-
garette per day in the past 30 days. Regular alcohol use was

defined as alcohol use at least 3 times per week.
Laboratory Measurements

About 5 mL venous blood sample was taken from
each participant and 3 ml was dispensed into vacutainer
plain tube and allowed to clot. Clotted blood was cen-
trifuged at 3000 rpm for 5 minutes at room temperature
and serum was kept frozen at -20°C and analyzed later for

creatinine and other biochemical measurements using Hu-
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maStar® 100 autoanalyser.

Estimation of Glomerular Filtration Rate (Egfr) and

Categorization of Kidney Disease

Kidney function was defined by estimated
Glomerular Filtration Rate (eGFR), which was calculated us-
ing the new Creatinine- Based Equations to Estimate GFR
without Race by the Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) [22]. eGFR classification of CKD
was graded according to Kidney Disease Improving Global
Outcomes (KDIGO) CKD Work Group recommendation
[23] as: normal kidney function (eGFR 290 mL/min/1.73
m”), mild kidney function impairment (eGFR, 60-89
mL/min/1.73m?), moderate kidney function impairment
(eGFR, 30-59 mL/min/1.73m’), severe kidney function im-
pairment (eGFR, 15-29 mL/min/1.73m") and kidney failure
(eGFR <15 mL/min/1.73m”). In this study, the primary out-
come of kidney function impairment was defined using the

threshold of eGFR <60 m1L/min/1.73m".
Statistical Analysis

Stata® 14 software was used to analyse the data.
Continuous variables were reported as mean + SD or me-
dian with interquartile range if not normally distributed.
Categorical variables were presented as frequency and per-
centage. A logistic regression analysis was carried out to de-
termine the factors associated with kidney function impair-
ment. The preliminary bivariable analysis was designed to
determine the associated factors as grouped under socio-de-
mographic, clinical and HIV /ART-related factors. There-
after, a multivariable logistic regression model was generat-
ed using the purposeful selection of variables method [24].
The performance of the final model was assessed on "calibra-
tion" using the Hosmer-Lemeshow goodness-of-fit test
statistic and on discrimination using the Receiver Operating
Characteristics (ROC) area under the curve (AUC). The dis-

4

crimination of the variables was considered; poor if AUC
<0.6, moderate if AUC is 0.60-0.80, good if AUC is
0.81-0.99 and perfect if AUC=1.00 [25]. For any variable-
with incomplete data, multiple imputation by chain equa-
tion was used to impute for missing observations. A two--
tailed p- values <0.05 were considered statistically signifi-

cant.

Ethics

Ethical clearance for the study was obtained from
the Institutional Review Board of the Korle-Bu Teaching
Hospital (KBTH-STC/IRB/000105/2020) and the Ethical
and Protocol Review Committee of the University Of Gha-
na College Of Health Sciences (CHS-Et/M.3-4.3 /2020-
-2021). Informed written consent was also obtained from
each individual study participants recruited into the study.
The study was conducted under the guidance of the 1964

Helsinki Declaration and its later amendments.

Results

A total of 444 PLWH were recruited as study parti-
cipants with a mean age of 46.3 £ 9.4 years and majority
were female (n=309; 69.6%) and married (n=222; 50.0%)
(Table 1). Most of the study participants do not drink alco-
hol (n=263; 59.2%) or smoke tobacco/cigarettes (n=401,
90.3%) (Table 2). Table 2 indicates a description of the clini-
cal characteristic of the study participants.). For BMI assess-
ment, 249 (56.1%)of the study participants were over-
weight/obese) and 186 (41.9%) had normal body
weight.(Table 2). A total of 24.8% (n=110) of the study parti-
cipants had clinically diagnosed hypertension as extracted
from their clinical folders (Table 2). Majority of the study
participants were classified as having either normal kidney
function (n=188; 42.3%) or mild kidney function impair-
ment (n=185; 42.3%) (Table 2) and the proportion of partici-
pants with eGFR<60 mL/min/1.73 m” was 16.0% (n=71)
(Table 2).

Table 1: Socio-demographic characteristics of study participants

Characteristics Frequency Proportion (%)
Age, mean (£ SD), years (N=444) 46.3+94
Gender N=444
Male 135 30.4
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Female 309 69.6
Educational level N=444
Tertiary 81 18.2
Secondary/Senior high school 155 34.9
Junior high school 174 39.2
None 34 7.7
Religion N=444
Christianity 393 88.5
Moslem 46 10.4
Atheist 5 1.1
Marital status N=444
Married 222 50.0
Single 151 34.0
Divorced 48 10.8
Widowed 23 5.2
Smoking of cigarettes N=444
Non-smoker 401 90.3
Previous smoker 34 7.7
Current smoker 9 2.0
Drinking of alcohol N=444
Non-drinker 263 59.2
Previous drinker 93 21.0
Current drinker 88 19.8
Employment status N=444
Self-employed 374 84.2
Government/Privately employed 34 7.7
Unemployed 36 8.1

SD=Standard deviation

Table 2: Clinical characteristics of study participants

Characteristics Frequency Proportion (%)
Duration of HIV diagnosis, median [IQR], years (N=444) 6.0 [3.8-9.0]
TDF-based ART duration, median [IQR], years (N=444) 2.0 [1.0-4.0]
BMI category N=444
Under weight 9 2
Normal weight 186 41.9
Overweight/Obese 249 56.1
CD4+ T cell Count N=444
<200 cells/uL 75 16.9
2200 cells/uL 369 83.1
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Hypertension N=444
Present 110 24.8
Absent 334 752
Dyslipidaemia N=444
Present 18 4.1
Absent 426 95.9
Hepatitis B N=444
Present 8 1.8
Absent 436 98.2
Impaired kidney function N=444
Present 71 16
Absent 373 84
Impaired kidney function classification N=444
Normal kidney function 188 423
Mildly impaired kidney function 185 41.7
Moderately impaired kidney function 68 15.3
Severely impaired kidney function 3 0.7
Kidney failure - -

IQR=interquartile range; BMI=Body mass index; TDF=Tenofovir disoproxil fumarate; ART=Antiretroviral therapy

Tables 3 and 4 show the results of bivariable logis-
tic regression analysis of factors associated with impaired
kidney function. Increasing age, gender, educational level,

religion, marital status, smoking of cigarettes and alcohol

consumption were associated with impaired kidney func-
tion in the bivariable analysis (Table 3). Table 4 shows that
duration on TDF-based ART and clinical diagnosis of hyper-
tension were associated with impaired kidney function bi-

variable analysis.

Table 3: Bivariable logistic regression of socio-demographic characteristics associated with impaired kidney function among study partici-

Characteristics Impaired kidney function CrudeOdds ratio [95% CI] p-value
Present Absent
n, %' n, %'
Age, median (+ SD), years 49.1 £ 8.1 45.8+9.6 1.04 [1.02-1.07] 0.009
Gender
Female 22 (7.1) 287 (92.9) 1.00
Male 49 (36.3) 86 (63.7) 7.43 [4.26-12.98] <0.001
Educational level
Tertiary 11 (32.3) 23 (67.7) 1.00
Secondary/Senior high school 28 (16.1) 146 (83.9) 0.40 [0.18-0.91] 0.030
Junior high school 21 (13.5) 134 (86.5) 0.33 [0.14-0.77] 0.010
None 11 (13.6) 70 (86.4) 0.33 [0.13-0.86] 0.023
Religion
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Christianity 57 (14.5) 336 (85.5) 1.00
Moslem 13 (28.3) 33 (71.7) 2.32 [1.15-4.68] 0.018
Atheist 1 (20.0) 4(80.0) 1.48 [0.16-13.42] 0.731
Marital status
Single 18 (11.9) 133 (88.1) 1.00
Married 45 (20.3) 177 (79.7) 1.87 [1.04-3.39] 0.037
Divorced 6 (12.5) 42 (87.5) 1.06 [0.39-2.83] 0.914
Widowed 2(8.7) 21 (91.3) 0.70 [0.15-3.26] 0.653
Smoking of cigarettes
Non-smoker 57 (14.2) 344 (85.8) 1.00
Previous smoker 10 (29.4) 24 (70.6) 2.51 [1.14-5.54] 0.022
Current smoker 4(44.4) 5 (55.6) 4.83 [1.26-18.52] 0.022
Drinking of alcohol
Non-drinker 30(11.4) 233 (88.6) 1.00
Previous drinker 20 (21.5) 73 (78.5) 2.13 [1.04-3.97] 0.018
Current drinker 21(23.9) 67 (76.1) 2.43 [1.31-4.53] 0.005
Employment status
Self-employed 58 (15.5) 316 (84.5) 1.00
Government/Privately employed 7 (20.6) 27 (79.4) 1.41 [0.59-3.40] 0.440
Unemployed 6(16.7) 30 (83.3) 1.09 [0.43-2.73] 0.855

"Row percentage; CI=Confidence interval; SD=Standard deviation

Table 4: Bivariable logistic regression of clinical and HIV-related characteristics associated with impaired kidney function among study parti-

cipants
Characteristics Impaired kidney function Crude odds ratio[95% CI] p-value
Present Absent
n, %' n, %'
Duration since diagnosed with HIV, median [IQR], years 6.0 [4.0-10.0] | 6.0 [3.6-9.0] 1.05 [0.98-1.12] 0.168
Duration since on TDF-based ART, median [IQR], years 3.0 [2.0-4.0] | 1.4 [1.0-3.9] 1.15[1.03-1.29] 0.012
BMI category
Normal weight 33 (17.7) 153 (82.3) 1.00
Under weight 0(0) 9 (100) NE 0.362%
Overweight/Obese 38{15.3) | 211(84.7) 0.83 [0.50-1.39] 0.489
CD4+ T cell count category
2200 cells/uL 58 (15.7) 311 (84.3) 1.00
<200 cells/uL 13 (17.3) 62 (82.7) 1.12 [0.58-2.18] 0.728
Hypertension
Absent 39(11.7) | 295 (88.3) 1.00
Present 32(29.1) 78 (70.9) 3.10 [1.83-5.27] <0.001
Hepatitis B
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Absent 70 (16.1) | 366 (83.9) 1.00

Present 1(12.5) 7 (87.5) 0.75 [0.09-6.17] 0.786
Dyslipidaemia

Absent 67 (15.7) 359 (84.3) 1.00

Present 4(222) 14 (77.8) 1.53 [0.49-4.79] 0.465

*Fisher’s 2-sided exact test; 'Row percentage; IQR=interquartile range; CI=Confidence interval; BMI=Body mass index; TDF=Tenofovir diso-

proxil fumarate; ART=Antiretroviral therapy

Table 5: Multiple logistic regression of socio-demographic, clinical and HIV-related characteristics associated with impaired kidney function

among study participants

Characteristics Adjusted odds ratio [95% CI] p-value
Age 1.03 [1.01-1.08] 0.012
Duration since diagnosed with HIV, median [IQR], years 1.00 [0.99-1.00] 0.566
Duration since on TDF-based ART, median [IQR], years 1.18 [1.03-1.35] 0.019
Gender
Female 1.00
Male 8.19 [4.28-15.66) <0.001
Smoking of cigarettes
Non-smoker 1.00
Previous smoker 0.80 [0.31-2.09] 0.654
Current smoker 2.08 [0.43-10.00] 0.362
Drinking of alcohol
Non-drinker 1.00
Previous drinker 1.05 [0.49-2.25] 0.897
Current drinker 1.50 [0.70-3.19] 0.296
CD4+ T cell count category
2200 cells/uL 1.00
<200 cells/uL 0.91 [0.41-1.96] 0.809
Hypertension
Absent 1.00
Present 3.89 [2.03-7.45] <0.001

ART=Antiretroviral therapy; CI=Confidence interval; TDF=Tenofovir disoproxil fumarate

Table 5 shows results of the multiple logistic re-
gression of factors associated with impaired kidney func-
tion. Among the socio-demographic factors studied, increas-
ing age and male gender were significantly associated with
impaired kidney function (p<0.05) (Table 5). Study partici-
pants who were clinically diagnosed of hypertension had in-
creased odds of impaired kidney function compared with
those who were not (aOR=3.89 [95% CI, 2.03-7.45];
p<0.001) and the odds of impaired kidney function increas-
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es by 18% (95% CI, 1.03-1.35, p=019) for every one-year in-
crease of TDF-based ART administration (Table 5). Post-es-
timation analysis indicated that the generated model was
"good" on "discrimination” with an area under the receiver
operating characteristics curve of 0.83 (95% CI, 0.78-0.86;
p<0.001) (Figure 1). In terms of "calibration”, the generated
model gave a Hosmer-Lemeshow goodness-of-fit test x2 val-
ue of 10.52 (p=0.230) indicating no evidence of lack of good-
ness of fit between the predicted probabilities and the "true"
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probabilities.

Post-estimation analysis indicated that the generat-
ed model was "good" on "discrimination" with an area un-

der the receiver operating characteristics curve of 0.83 (95%

CI, 0.78-0.86; p<0.001) (Figure 1). In terms of "calibration",
the generated model gave a Hosmer-Lemeshow good-
ness-of-fit test x2 value of 10.52 (p=0.230) indicating no evi-
dence of lack of goodness of fit between the predicted proba-

bilities and the "true" probabilities.

Sensitivity
0.50 0.75 1.00
1 1 1

0.25
1

0.00

T T
0.00 0.25

Area under ROC curve = 0.8271

T T T
0.50 0.75 1.00
1 - Specificity

Figure 1: Receiver operating characteristics for "calibration" of multivariable logistic regression model of factors associated with impaired kid-

ney function

Discussion

The present study revealed that the prevalence of
impaired kidney function in persons attending HIV clinic
at KBTH in Accra was 16.0%. Impaired kidney function is
an important comorbidity in human immunodeficiency
virus (HIV) infected patients and is associated with poor
outcomes [26,27]. Several prevalence figures of impaired
kidney function in PLWH have been reported globally de-
pending on methods and definitions used. In Ghana, report-
ed prevalence of impaired kidney function among PLWH
ranged from 3.7% to 13.9% [18-20]. In the present study,
the 16.0% prevalence of impaired kidney function is com-
parable with other studies reported in SSA of 16.1%and
20.7% in Ethiopia [28,29] and 13.9% in Ghana [20]. Renal
impairment is recognized as a global public health problem
in PLWH with huge health care cost burden [15]. With a
global prevalence of CKD in PLWH of 4.8% [15] using the
CKD-EPI formula in a systematic review, the current study
prevalence of impaired kidney function of 16.0% indicates a

higher proportion of the burden of this disease in a typical
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SSA country and efforts must be made to address it. This is
supported by evidence from other countries in SSA where a
high prevalence of CKD in PLWH of 44.4% was reported in
Cameroon using the CKD-EPI formula [17] as used in this
study. With studies showing that the increasing incidence
of kidney disease is higher in PLWH compared with the gen-
eral population [30]and being associated with increased
mortality and morbidity [20,31], there is a need to institute
measures such as policies and protocols that will enable ear-
ly detection of impaired kidney function among PLWH pa-
tients as early interventions may slow down the progression

of kidney disease.

Results from the present study indicate that fac-
tors associated with impaired kidney function were increas-
ing age, male gender, increasing duration on TDF-based
ART and presence of hypertension as a co-morbidity. In-
creasing age is a well-noted risk factor for CKD and im-
paired kidney function [2,32]. In the present study, the odds
of impaired kidney function increases by 3% for every addi-
tional one-year increase in age. This result is comparable

and consistent with other studies conducted in PLWH in
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both developed [14,33] and developing countries [34,35] in-
cluding Ghana [20]. From the multivariate analysis, the con-
tribution of increasing age to impaired kidney function
suggests that impaired kidney function is likely to become
an even more common comorbidity among PLWH in this
era of ART.

Results from this study indicate a strong associa-
tion between gender and impaired kidney function with
males having 8-fold increased odds of impaired kidney func-
tion compared with females. Although this is inconsistent
with earlier studies reporting of females being associated
with impaired kidney function both in developed [14,36]
and developing countries [34,37], other studies [20,29] in-
cluding a systematic review and meta-analysis of 61 articles
from 60 countries [15] reported no association between gen-
der and impaired kidney function. Nonetheless, the current
results are consistent with other report of males being asso-
ciated with impaired kidney function in PLWH [28,33]. In
the present females were more likely to have impaired kid-
ney function compared to males. The effect, if any, of gen-
der difference on prevalence of impaired kidney function re-
mains unclear and the inconsistency may be explained by so-
ciocultural differences, in sample size, and population varia-

tion among studies [29].

Several epidemiological studies have reporteda
strong association between TDF and increase in risk of im-
paired kidney function in PLWH [21] and long-term expo-
sure to ART has been reported to contribute to the burden
of renal disease in PLWH [2]. Results from the present
study indicate 18% increase in odds for impaired kidney
function per each consecutive year of being on TDF-based
ART. This is consistent with other studies which have re-
ported that longer cumulative exposure to TDF-based ART
is associated with impaired kidney function in PLWH [38].
It is worth noting that, in the light of the WHO guidelines
which recommend the use of TDF-based regimen as both
first line (TDF in combination with either emtricitabine
(FTC) or lamivudine (3TC) and a non-nucleotide reverse
transcriptase inhibitor (NNRTI) or an integrase inhibitor)
and second line (TDF in combination with ritonavir-boost-
ed protease inhibitors (bPI)-either atazanavir (ATV/r) or
lopinavir (LPV/r)), serum creatinine determination and as-

sessment of kidney function in PLWH on TDF-based ART
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should be part of routine clinical care in HIV clinics. De-
spite this, some earlier studies have suggested that ART can
be delivered safely in SSA without laboratory monitoring
[39].

Concerning the comorbidities investigated in this
study, clinically diagnosed hypertension was found to be as-
sociated with impaired kidney function. Results of the pre-
sent study which indicated an increased odds of impaired
kidney function of 3.89 ([95% CI, 2.03-7.45], p<0.001) in hy-
pertensive patients with PLWH is comparable with results
of most recent studies [37,40,41] including a systematic re-
view and meta-analysis [15]. Hypertension is an age-related
condition and with the increasing age of HIV-positive pa-
tients, a higher prevalence of impaired kidney function
might be predicted in future in PLWH [15]. Thus, it is im-
perative that comorbidities such as hypertension when diag-
nosed should be managed assiduously and efficiently to pre-
vent onset of renal impairment or CKD and delay progres-
sion to ESRD.

Results of the current study suggest that there may
be a changing pattern of chronic co-morbidities including
kidney disease among PLWH which will thus require health
policies and interventions aimed at incorporating the inte-
gration of chronic disease management into HIV care
[42,43]. An integrated care model appears to have achieved
good results in parts of SSA [44]. While a routine kidney
function assessment might not be practicable in resource
limited setting like SSA, strategies to identify patients at risk
of impaired kidney function is warranted and thus targeted
monitoring of kidney function prior to and during ART is
recommended in order to prevent severe nephrotoxicity.
The experience garnered from chronic care management of
HIV should be leveraged as a platform for integration of
NCDs services into HIV populations [15]. Although, data
on the cost-benefit analysis of such a policy direction is ab-
sent, suggestions indicate that integrating chronic disease
management into existing HIV care may in the long term
be more cost effective compared with the traditional vertical

approach and single disease management [45].
Study Limitations

e The current study used a cross sectional

study design to determine prevalence of impaired
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kidney function and associated factors in patients
attending HIV clinic at the KBTH in Accra.
Inferences from this study should be done in the
context of the study design as causality cannot be
established. Also, since we conducted an
observational study, there may be unmeasured
confounders that we are unable to account for hence
may have affected our results. Also, we cannot
exclude the possibility that the observed associations
may be due in part to unknown or unmeasured
factors such as eating habits, dietary intake, or any

other potentially nephrotoxic drugs.

o Impaired kidney function in this study was
defined by eGFR <60 mL/min/1.73 m” at only a
single time point. Given the fact that small, normal
variations could result in crossing the threshold
from moderate to mildly impaired kidney function,
measurement of GFR might overestimate the
prevalence of impaired kidney function. In addition,
the differentiation of impaired kidney function into
CKD and AKI was not possible due to lack of
systematic repeat of creatinine measurements in this
cross-sectional study design. In addition, urinalysis,
which would permit us to assess proteinuria or
albuminuria that reflect the kidney damage, was not

done.

e Some variables used in the analysis were
extracted from the clinical folders of study
participants and hence their appropriateness
depends on the extent of correctness attached to

these data when they were collected.

Conclusion

The outcome of this study clearly shows a high pre-
valence of impaired kidney function in patients attending
the HIV clinic at the KBTH. This observed prevalence of im-
paired kidney function could be due to an "unmasking" of
an already high predisposition to impaired kidney function
by the HIV infection itself, the administration of TD-
F-based ART and an ageing HIV cohort with its accompany-

ing risk of hypertension. Multivariable regression modeling

JScholar Publishers
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indicated that in addition to the known traditional risk fac-
tors for impaired kidney function (including hypertension
and age), duration of exposure to TDF-based ART is also as-
sociated with impaired kidney function. An integrated care
model of HIV and non-communicable diseases appears to
be a good direction to follow in SSA and emphasis on CKD
preventive services among the HIV population may reduce
the burden of impaired kidney function in PLWH in low

and middle income countries.
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