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Plain English Summary 

The study was carried out as a retrospective review of all HIV- infected cases who attended the HIV clinic 
of the Niger Delta University Teaching Hospital, Bayelsa State, Nigeria from 2011 to 2020 before initiation 
of antiretroviral treatment. The aim was to determine the prevalence of kidney impairment (reduced kidney 
function) and its associated factors. Kidney impairment was quite common among the patients. Individuals 
who were older, married, with high viral load, and who had other associated medical conditions were at 
higher risk of kidney impairment though age was found to be the sole independent predictor. 
 
Background 

Human immunodeficiency virus (HIV) infection 
has continued to pose a major health challenge 
particularly in Sub-Saharan Africa (SSA) where it 
has been reported to have the highest incidence 

in the world with almost two-thirds of the global 
total of new infections and mortality of up to 65% 
(1, 2, 3). 
Nigeria was reported to have the second-largest 
HIV epidemic in the world, next only to South 
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Africa, with 1.9 million persons living with the 
virus and 53,000 acquired immune deficiency 
syndrome (AIDS) - related deaths, partly 
contributed to by its large population (4,5) 
Although with a declining prevalence now put at 
about 1.4%, up to two-thirds of new HIV infections 
in West and Central Africa still occur in Nigeria (4, 
5). 
The complications of HIV/AIDS may be varied, 
affecting several organs and systems at various 
stages, including the kidneys, especially if left 
untreated.  Renal involvement in HIV may be due 
to direct infection of the kidneys by the virus, 
immunologic reactions, opportunistic infections 
as well as adverse effects of antiretroviral therapy 
(ART) (6). The clinical presentation may include 
HIV- associated nephropathy (HIVAN), HIV-
immune complex-mediated glomerulonephritis, 
thrombotic microangiopathy (7). 
The estimated prevalence of renal disease in HIV 
infected patients in SSA ranges from 6% to 46.5 
% (8, 9, 10). Not only does the prevalence of HIV 
vary across geographical zones worldwide, but its 
distribution may also vary even within regions or 
states in a country or territory. For instance, in 
Nigeria, there are variations in the prevalence of 
HIV across different states (11). This may also 
apply to the distribution of renal disease and may 
be attributable to differences in modifying factors 
such as demographics, socio-economic factors, 
as well as environmental factors. Although there 
have been alarming reports of prevalence rates 
of renal disease in the HIV population of up to 
50% in both southern and northern Nigeria (12, 
13), it appears that the prevalence of kidney 
impairment (KI) is still unknown in many centers 
offering care to people living with HIV/ AIDS 
(PLWHA). Determining the baseline renal 
function before ART initiation is important as it 
has been identified as a predictor of death in 
these individuals (14). There is a paucity of such 
data among HIV patients in Bayelsa state, a 
prominent oil hub in the Niger Delta region of 
Nigeria. The state had been ranked among those 
with the highest prevalence of HIV about a 
decade ago (15) though the rates of new infection 
seemed to have dropped over the years. 
The objective of the study was therefore to 
determine the prevalence and associated factors 
of KI among ART naïve patients in Bayelsa state, 
Nigeria. 
 
Methods 

 
Study setting 

This study was conducted in the anti-retroviral 
clinic (ARC) of the Niger Delta University   
Teaching Hospital (NDUTH). This tertiary 
hospital is located at Okolobiri, a semi-rural 
community in Bayelsa State in south-south 
Nigeria. Bayelsa state is one of the core states 
constituting the Niger Delta region of Nigeria. This 
region is widely known in Africa for oil production 
and exploration but there are also attendant 
issues such as oil pollution, gas flaring, and 
environmental degradation which may negatively 
impact the health of the residents. 
The hospital serves as a referral center for the 
management of HIV/AIDS for health facilities 
within the state and neighboring states such as 
Delta, Rivers, Imo, Edo, etc. The ARC in the 
hospital holds twice every week and provides 
screening, investigative and therapeutic services 
for HIV-infected patients. The staff of the clinic 
includes consultants in infectious disease, 
residents in internal medicine, nurses, record 
clerks, and other support staff. 
 
Study Design 
The study was retrospective in design. It was both 
descriptive and analytical. Data of all HIV-infected 
ART naïve patients who received clinical care in 
NDUTH were retrieved from their case notes 
accessed via the medical records department. 
 
Study population 
The study population comprised of HIV 
seropositive adults who presented to the ARC of 
the hospital. Inclusion criteria for the study were 
age >18 years old, individuals of Nigerian 
nationality, and confirmed HIV seropositivity.  
Exclusion criteria included elderly > 65 years old, 
pregnant women, individuals with other 
established causes of renal disease, and those 
with missing data on serum creatinine and 
estimated glomerular filtration rate (eGFR). Also 
excluded were individuals who were already on 
ART before the initial review or who had a recent 
history of use of nephrotoxic medications or drugs 
likely to affect serum creatinine concentration. 
 
Sampling and sample size determination 
The sample size for the study was determined 
from the formula:  
N = Z2P (1-P) / d2   where N = minimum sample 
size, Z = normal standard deviation at 95% 
confidence interval = 1.96, P = proportion of the 
population with the desired characteristic. d = 
degree of precision = 5%. Using the Chronic 
Kidney Disease Epidemiology Collaboration 
(CKD EPI) formula in the estimation of CKD, (as 
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was also used in this study), Erikpo et al reported 
a prevalence of 13.4% in Uyo, Nigeria (16). 
Applying a P of 13.4% (0.134) in the formula 
gives an ‘N’ of 178. As a step towards ensuring 
that the study was well powered, the sample size 
was increased to 210. Going backward from the 
year 2020, case notes of new patients seen in the 
clinic were examined, and those that met the 
criteria for inclusion were selected for the study 
until the sample size was achieved 
 
Study procedure 
Data were obtained from the patients’ case 
records and included socio-demographics such 
as age, gender, marital status, history of smoking 
and alcohol consumption, anthropometrics such 
as weight and body mass index (BMI). Clinical 
data such as HIV clinical staging, systolic blood 
pressure (SBP), and diastolic blood pressure 
(DBP) at the initial visit as well as a history of co-
morbid illness and other relevant aspects of the 
past medical history were also captured. The 
2006 WHO classification was used in the clinical 
staging of HIV/AIDS (17). Laboratory parameters 
retrieved included hematocrit level, serum 
creatinine, and CD4 T lymphocyte count. The 
case notes were also checked for the initial viral 
load done 6 months after initiating ART (for those 
with available results), at which time viral 
suppression is expected.  
Data were extracted into a questionnaire 
containing sections for the various parameters. 
The eGFR was calculated with the CKD EPI 
formula. The CKD-EPI was used in this study 
because it has shown high accuracy in HIV 
patients when compared with direct estimates of 
glomerular filtration rate (18). The eGFR was 
graded into five stages, according to the National 
Kidney Foundation grading of CKD (19). 
Creatinine clearance (Cr-Cl) was also estimated 
with the Cockcroft- Gault equation (20). 
 
Definition of Terms 
For the study, the following terms were used as 
defined. Marital status was categorized into two 
classes: the ‘never married’ group (individuals 
that were single and have never been married) 
and the ‘ever married; group (individuals that 
have been married). The latter was further 
categorized into two groups: ‘married and living 
together (individuals who were living together 
with their spouses) and ‘married but living apart’ 
(including the separated, divorced, and widowed 
group). 
Co-morbidity was defined as the presence of 
medical conditions co-existing with the HIV 

infection but independent of it such as diabetes, 
hypertension, and heart disease. 
The BMI was classified into the following 
categories: underweight (BMI < 18.5kg/m2), 
normal weight (18.5 – 24.9kg/m2 and the 
‘overweight / obese group (BMI > 25kg/m2). 
These values are in keeping with existing criteria 
(21). 
HIV/ AIDS was clinically staged into four 
categories depending on the initial clinical 
presentation of the patients (17). For ease of 
analysis, the first two stages were considered as 
‘early’ while the last two stages were considered 
as ‘advanced.’ 
Elevated SBP was defined as a recorded SBP > 
140 mmHg on at least two separate occasions. 
Similarly, elevated DBP was defined as a 
recorded DBP > 90mmHg on at least two 
separate occasions (22). 
A viral load of more than 1000 copies/ml were 
taken to be virally non-suppressed while lesser 
values were considered ‘suppressed’ (23). 
Kidney impairment was defined as eGFR< 
60mls/min while reduced creatinine clearance 
was defined as Cr-Cl < 90mls/min (19). 
 
Data Analysis 
Data were stored and analyzed using the 
Statistical Product and Service Solution (SPSS 
20.0). The prevalence of KI was determined by a 
simple proportion of those with KI compared with 
the total population studied. The student t-test 
was used for comparison of continuous data 
while chi-square and fisher’s exact tests were 
used to compare discrete data. Univariate logistic 
regression was used in testing the association of 
independent variables with the dependent 
variable while multivariate logistic regression was 
used to identify the significance of the predictor 
variables. KI was taken as the dependent variable 
while the independent variables tested included 
demographics (such as age, sex, and marital 
status), clinical variables (body mass index, 
clinical staging), elevated SBP, elevated DBP) 
and laboratory parameters (such as CD4 T 
lymphocyte count). The multivariate analysis 
used the method of forward-selection of 
variables. The odds ratio was computed and 
confidence intervals were generated with the 
95% confidence limits. All tests were two-tailed 
with p<0.05 considered as statistically significant.  
Results were presented in form of tables and 
charts.  
 
Results 
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A total of two hundred and ten cases were used 
for analysis after excluding those with incomplete 
data and those who did not satisfy the inclusion 
criteria.   
The mean age of the patients was 40.07 + 9.63 
years and ranged from 19 – 65 years. The 
females outnumbered the males accounting for 
124 (59.0%) cases. Most of the participants (139; 
66.2 %) were married. Twelve (5.7%) were either 
separated, divorced, or widowed. The socio-
demographic data, as well as the clinical and 
laboratory parameters of the patients, are shown 
in table 1. Clinical stages I and III accounted for 
the highest proportion of cases (31.4% and 

31.0% respectively) while stage IV had the least 
proportion (12.4%). Twenty-six (12.4%) of them 
had a co-morbid condition present. Pulmonary 
tuberculosis (3.3%) and hypertension (2.9%) 
were the commonest comorbidities in the 
patients. Skin infections (1.4%), heart disease 
(0.95%), and toxoplasmosis infection (0.95%) 
were also seen. The mean BMI was normal in 
110 (52.4%) patients with a mean of 22.35+4.61 
kg/m.2 While 39(18.6%) individuals were 
underweight, forty-six (21.9%) were overweight 
or obese. Ten (4.8%) patients had elevated SBP 
while 13(6.2%) had elevated DBP. 

 
Table 1: Socio-demographic, clinical, and laboratory variables of patients 

Variable Mean + SD Frequency n (%) 

Socio-demographic variables 

Age(years) 
 

40.07 + 9.63 
 

Sex (n = 210) 
  Male 
  Female 

-  
86(41.0) 

124(59.0) 
Marital status (n = 210) 
  Never married 
  Married and living together  
  Ever married but living apart 

-  
59(28.1) 

139(66.2) 
12(5.7) 

Alcohol (n =158) 
  Yes 
  No 

 
- 

 
8(5.1) 

150(94.9) 
Smoking (n = 142) 
  Yes 
  No 

-  
1(0.7) 

141(99.3) 
Clinical and Laboratory variables   
Clinical stage of HIV 
  I 
  II 
  III 
  IV 

 
66(31.4) 
53(25.2) 
65(31.0) 
26(12.4) 

- 

CD4 count cells/µl (n= 210) 
<200 
  200- 499 
  >500 
Viral load (n= 79) 
  Suppressed 
  Not suppressed 

 
 
 
 
 
 
 

 
83(39.5) 

102(48.6) 
25(11.9) 

 
56(70.9) 
23(29.1) 

Presence of comorbidity 
  Yes 
  No 

 
26(12.4) 

184(87.6) 

 
 

Weight (kg) 59.9+13.4 - 
BMI (kg/m2) 22.35+4.61 - 
SBP (mmHg) 118.59+17.03 - 
DBP (mmHg) 75.96+12.09 - 
Hematocrit 30.73+5.56 - 
CD4 count (cells/µl) 265.76+209.34 -- 

BMI = body mass index, CD = cluster of differentiation, SBP = systolic blood pressure, DBP = diastolic blood pressure 
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Only 26 participants had CD4 count >500 cells/µl. 
HIV viral load result was only available in 
79(37.6%) cases. Out of this proportion, viral 
suppression was documented in 56(70.9%) while 
in 23(29.1%), it was not suppressed. 
Similarly, only 128 (60.9%) had available 
hematocrit reports with a mean of 30.73+5.56. 
Also, urinalysis was only available in 31(14.8%) 
individuals. Out of this, 12(38.7%) had at least 
1+proteinuria while 5(16.1%) had glycosuria.  

The mean eGFR of the patients was 86.89+28.32 
mls/min and is classified in table 2. The 
prevalence of KI was 13.8% (found in 29 
patients). Twenty-one (10.0%) were in stage 3 
CKD, while 4(1.9%) each were in stage 4 and 
stage 5 CKD (Figure 1). On the other hand, up to 
125(59.5 %) individuals had reduced creatinine 
clearance (<90mls/min) while forty-two (20.0%) 
had Cr-Cl < 60mls/min.

 
Table 2: Comparison of characteristics of HIV Patients with and without kidney impairment 

Characteristics Patients with KI 
n (%) 

Patients without KI 
n (%) 

 

P 
Age 

  <45 
  >45 

 
21(20.4) 
8(7.5) 

 
82(79.6) 
99(92.5) 

 
0.009* 

Sex 

  Male 
  Female 

 
15(17.4) 
14(11.3) 

 
71(82.6) 

110(88.7) 

 
0.226 

Marital status 

  Married but not living with a spouse 
  Married and living with a spouse 
  Never married 

 
5(41.7) 

22(15.8) 
2(3.4) 

 
7(58.3) 

117(84.2) 
57(96.6) 

 
 

0.001* 

BMI(kg/m2) 

  ≥25 
  <18.5 
  18.5-24.9 

 
5(10.9) 
9(23.1) 

15(12.0) 

 
41(89.1) 
30(76.9) 

110(88.0) 

 
 

0.214 

Clinical staging 

  Advanced  
 

15(16.7) 
 

75(83.3) 
 

  Early 14(11.7) 106(88.3) 0.318 
CD4 count 

  <200 
  200 – 500 
  >500 

 
14(16.9) 
13(12.9) 
2(8.0) 

 
69(83.1) 
88(87.1) 
23(92.0) 

 
 

0.538 
 

Viral load (79) 

Not suppressed 
Suppressed 
Presence of co-morbidity 

  Yes  
  No 

 
6(4.4) 
9(10.6) 

 
8(30.8) 

21(11.4) 

 
47(45.4) 
17(16.6) 

 
18(69.2) 

163(88.6) 

 
 

0.03* 
 
 

0.014* 
SBP 

  Elevated 
  Normal 

 
3(10.3) 
7(3.9) 

 
26(89.7) 

174(96.1) 

 
 

0.145 
DBP 

  Elevated 
  Normal 

 
4(13.8) 
9(5.0) 

 
25(86.2) 

172(95.0) 

 
 

0.086 
KI = kidney impairment, BMI = body mass index, CD = cluster of differentiation, DBP = diastolic blood pressure, SBP- systolic blood 

pressure 
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Figure 1: Frequency of the various stages of the eGFR among the patients 

 
eGFR = estimated glomerular filtration rate 

 
The characteristics of HIV patients with KI are 
compared with those without KI in table 3. HIV 
patients with KI were more likely to be older 
(p=0.009), married (p=0.001), have at least a 

comorbidity (p = 0.01) with higher viral loads (p = 
0.03) compared with those without renal diseases 
(table 3). There was no significant difference in 
the other parameters compared (p > 0.05).

 
Table 3: Logistic regression of factors associated with kidney impairment among the patients 

                                                                    Univariate                                             Multivariate 
Factors OR (CI) P OR(CI) P 

Age >45 years 

       < 45 years 
4.994(2.203 – 11.317 

1 
<0.001* 3.432(1.231- 9.569) 

 
0.018* 

Sex female  

       Male 
0.602(0.274 – 1.324) 

1 
0.207 0.810(0.303 – 2.168) 0.675 

Marital status  

Married but living apart 
Married and living together 
Single 

 
20.357(3.305 – 125.393) 
5.359(1.318 – 23.583) 

1 

 
 

0.005* 

 
5.5699(0.639 – 50.861) 

 
0.280 

BMI(kg/m2) 

  >25 
  <18.5 
  18.5-24.9 

 
0.894(0.306 – 2.617 
2.200(0.877 – 5.519) 

1 

 
0.187 

 
0.825(0.249 - 2.728 

 
0.587 

Clinical staging  

  Advanced disease 
  Early disease 

 
1.514(0.690 – 3.324) 

1 

 
0.301 

 
0.778(0.272 – 2.231) 

 
0.641 

CD4 count  

  <200 
  200 = 500 
    >500 

 
2.333(0.483 – 11.048) 
1.680(0.354 – 7.975) 

1 

 
0.492 

 
2.113(0.341- 13.098) 
1.915(0.335 – 10.961) 

 
0.719 

Presence of co-morbidity 

  Yes 
  No 

 
3.450(1.336 – 8.909) 

1 

 
0.011* 

 
2.958(0.916 – 9.549) 

 

 
 

0.07 
SBP 

  Elevated 
  Normal 

 
2.868(0.698 – 11.794 

1 

 
0.144 

 
2.347(0.253 – 21.788) 

1 

 
0.453 

DBP 

  Elevated 
  Normal 

 
3.058(0.676 – 10.676) 

 
0.080 

 
0.449(0.049- 4.083) 

 
0.477 

BMI = body mass index, CD= cluster of differentiation, DBP = diastolic blood pressure, SBP = systolic blood pressure, OR = odds 

ratio, CI= confidence interval 
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Univariate logistic regression showed an 
association of KI with age >45 years {4.9(2.2-
11.3)}, presence of co-morbidity 3.450(1.318 - 
23.583) and married status {(20.357(3.305- 
125.393) for married but living apart} and 
{5.4(1.3-23.6)} for married and living together}. 
However, on multivariate analysis, only age > 45 
years independently predicted KI in the HIV 
patients [AOR 3.4 (1.2- 9.6)]. The other variables 
were not found to be significant in the model. 
 
Discussion 

The prevalence of kidney impairment among the 
HIV patients in this study was 13.8% with almost 
60% of them having a reduced creatinine 
clearance. This is comparable to the 13.4% 
reported by Erikpo et al who used a similar 
method to estimate kidney function (16). Direct 
comparison of findings across available studies is 
however constrained due to differing 
methodologies and study designs employed.  
Umeizudike et al found a prevalence of 23.5% in 
their cross-sectional case-control study in Lagos, 
South-West Nigeria (24), while Emem-Chioma 
reported an even higher rate of 38% in Port 
Harcourt., South-South, Nigeria (9). In both 
studies, CKD was defined as the presence of 
albuminuria and/or reduced kidney function 
unlike in our study where we used only the latter. 
Only a few of our patients had a record of 
urinalysis while quantitative estimation of 
albumin, albumin/creatinine, or protein/creatinine 
ratio was not available. The difference in 
prevalence reported by Emem-Chioma could 
have partly resulted from the use of absolute 
creatinine value (serum creatinine > 132µmol/l) to 
define CKD, rather than an estimating formula. 
Also, the study was done over a decade ago. The 
use of GFR has replaced serum creatinine in the 
estimation of renal function. 
Reports from studies in Jos, North Central Nigeria 
reveal higher prevalence rates of 23.8%, (24) 
30.8% (25), and 51% (13) for different studies.  
Dada et al found similarly found a higher 
prevalence of 47.6% in Ilorin (26). While 
Anyabolu found a prevalence of 22.9% in a study 
that excluded the elderly (27), they were part of 
the study population in Dada’s study. Anyabolu 
used a 24h hour urine protein > 0.3g/24hrs, and 
eGFR < 60nls/min as indicative of CKD, (27) 
while Dada used spot urine albumin/ creatinine 
ratio in place of 24-hour analysis. It is not 
surprising that we found a lower prevalence rate 
than most of these studies as we restricted our 
definition of KI to a reduction in kidney function.   

Studies done in North America and Europe have 
revealed lower prevalence rates of HIV- 
associated kidney disease of 2.5% to 7.4% (16, 
28, 29) when CKD is defined as eGFR < 
60mls/min/ 1.73m2 similar to the criteria we used. 
However, the study by Mocroft et al was a 
prospective, large-scale, multicenter study done 
among a relatively older population compared 
with ours which was a small-scale, single-center, 
retrospective study (28). Some studies in Africa 
and Asia have similarly reported low prevalence 
rates {(5.5-6% for South Africa (8) and 7.0% for 
Taiwan (30). This may be due to differences in 
genetic predisposition and/or geographic or 
environmental susceptibilities. The mean age of 
the population in most of these studies was not 
much different from that of ours. Once again, 
CKD prevalence is largely dependent on the 
criteria used for the diagnosis of CKD or renal 
impairment. For instance, when proteinuria was 
added in the definition of CKD, the prevalence of 
CKD in the USA increased to 15.5% (28, 31, 32). 
Demographic factors that have been reported to 
be associated with renal disease in HIV patients 
from previous reports include age (9, 24, 33), 
gender (9), and marital status (33). The patients 
in Emem-Chioma’s study were between 18 and 
65 years (9), similar to our population while in 
Huda’s study, the range was from 15-65 years 
among disadvantaged communities in 
Bangladesh (33).  On the other hand, Umeizudike 
et al recruited adults who were at least 18 years 
old (24). HIV patients older than 45 years had 
increased odds for the development of renal 
disease in our study. This is consistent with the 
findings of the study by Huda et al where the 
middle-aged and elderly population were 
reported to have a greater tendency to develop 
CKD compared with the young and early middle-
aged (33). However, no association with age was 
found in Abene’s study (26) Individuals who were 
married had an increased risk for renal diseases, 
especially for those who were married but no 
longer living together, though this variable failed 
to remain significant on multivariate analysis. 
Huda similarly also reported an association of 
married status with renal diseases, though a 
regression analysis was not done in the study 
(33). 
There was no gender predilection for CKD among 
our patients. This is similar to the report of 
Anyabolu et al (27) but different from that of 
Abene et al that showed a male predilection (26) 
and Agbaji et al that showed an association with 
the female gender (25). The reason for these 
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discrepancies is not clear and may warrant 
further studies. 
We did not find any significant association 
between CKD and CD4 T lymphocyte count in 
this study. Similarly, Agaba et al reported no 
differences in CD4 cell counts between HIV/AIDS 
patients with and without kidney disease (13). 
Renal disease in HIV/ AIDS is multifactorial in 
etiology and could therefore occur at any stage of 
the disease. Contrary to our findings, however, 
some studies have found a negative correlation 
between renal dysfunction in HIV and CD4 cell 
count (9, 24, 25, 30, 34, 35). Another parameter 
that is usually indicative of disease severity in 
these patients is the HIV RNA viral load. In our 
study, the group with KI as compared with that 
without KI had a higher proportion of Individuals 
with a lack of suppression of viral load. However, 
only a few patients had documented evidence of 
viral load results.  Therefore, it was not entered 
as an independent variable into the logistic 
regression model. Studies have shown that the 
viral load is a better predictor and determinant of 
adverse events than the CD4 count (36, 37). In 
Abene’s study, viral load was shown to be an 
independent predictor of CKD (26). 
The presence of co-morbidities in our population 
was also found to be associated with CKD but 
only on univariate analysis. Studies have shown 
increased odds for CKD among HIV patients with 
co-morbidities such as hypertension and 
diabetes (30, 38). The association of these co-
morbid medical conditions with the risk of 
development of CKD in HIV patients is not clear 
and may need further investigations. Some 
studies have also reported a negative association 
of CKD with BMI in HIV patients (9, 26, 27). 
However, we found no such association with BMI 
in this study in keeping with some previous 
reports in Nigeria (35, 39). 
The study had some limitations. Serum creatinine 
was done only once. Urinalysis was only reported 
for a few patients. Kidney impairment was defined 
based on only reduced eGFR implying that those 
with isolated albuminuria, hematuria, or structural 
renal abnormalities must have been excluded 
leading to an underestimation of KI. The study 
design was retrospective and relied on already 
collected data, leading to incidences of missing 
and incomplete information. 
 
Conclusion   

We report a fairly high prevalence rate of KI and 
reduced creatinine clearance in our ART-naive 
patients which is quite comparable to previous 
reports. Factors associated with KI in this study 

were age, marital status, presence of co-
morbidities, and viral load.  However, only age 
>45 years remained as an independent predictor 
on multivariate analysis. These findings are 
important as commonly used drugs may require 
some dose adjustment in these patients. This 
also has implications for use of potentially 
nephrotoxic medications such as tenofovir which 
is still commonly used as part of first-line ART in 
our settings. There is a need for assessment of 
baseline renal functions and regular monitoring of 
kidney function in HIV-infected patients. 
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