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Abstract

The human immunodeficiency virus (HIV)
pandemic is one of the leading causes of death
in the developing world. Chronic kidney dis-
ease (CKD) and end-stage renal disease
(ESRD) associated with HIV are major causes
of morbidity and mortality in HIV-positive
patients. This cross-sectional study was con-
ducted to determine the prevalence and risk
factors of CKD in HIV-positive, antiretroviral
naïve patients at a single HIV clinic in Lagos,
Nigeria. Of 402 patients, CKD was observed in
23.5% while among 146 controls, CKD was
detected in 5.5% (odds ratio (OR) 5.34 [95%

CI 2.4-12.2]; P<0.0001). Macroalbuminuria
was seen in 20.1% of patients and 2.1% of con-
trols, (OR 12 [95% CI 3.7-38.5]; P<0.0001).
Most of the patients and controls were catego-
rized into CKD stages 1 and 2, none among the
control was in stage 4 or 5 CKD, while 2 and
2.2% of patients were in stages 4 and 5,
respectively (P=0.005). Macroalbuminuria
(P<0.0001) and HIV RNA viral load (P=0.010)
correlated with CKD on multivariate linear
regression analysis. Macroalbuminuria may,
therefore, be a useful marker of degree of CKD
in HIV seropositive patients. To reduce the
burden of CKD and ESRD in populations with
high prevalence of HIV, there is a need for
increased screening and surveillance for CKD
through performance of simple tests to esti-
mate protein in the urine. One of the limita-
tions of this is in using the abbreviated
Modification of Diets in Renal Disease
(MDRD) equation for estimating glomerular
filtration rate. 

Introduction

At the beginning of the new millennium,
the prevalence of the human immunodefi-
ciency virus (HIV) had reached a crescendo.
The impact of this on various African coun-
tries meant that the drive to prevent and treat
this infection was paramount. Sub-Saharan
Africa (SSA) is home to approximately one-
fifth of the world’s population and accounts
for two-thirds of those infected with HIV. A
recent report on the global trends of the HIV
epidemic has shown that the incidence of HIV
infection has fallen by more than 25%
between 2001 and 2009 in 33 countries, 22 of
which are in SSA.1 This trend reflects a com-
bination of factors, including the impact of
HIV prevention efforts and the natural course
of the HIV epidemic.

HIV associated kidney disease is one of the
commonest causes of chronic kidney disease
(CKD) in SSA.2,3 It may be equally ranked in a

few countries with hypertension, chronic
glomerulonephritis and diabetes mellitus as
leading causes of CKD.3,4 Due to the prohibi-
tive costs of renal replacement therapy, an
epidemic of HIV associated kidney disease
will further add to the burden of the cost of
health care in these countries where there is
already a struggle to contain other infectious
diseases such as malaria, tuberculosis and
diarrhoeal illnesses. 

The spectrum of HIV-related kidney disease
includes acute kidney injury (from sepsis,
hypovolemia, drug-induced tubulointerstitial
nephritis) and chronic kidney disease (HIV-
associated nephropathy [HIVAN], HIV-associ-
ated immune complex glomerulonephritis,
HIV-associated thrombotic microangiopathic
hemolytic anemia) and several electrolyte/
metabolic abnormalities.5,6

With the widespread introduction of highly
active anti-retroviral therapy (HAART) in
1996, there was a dramatic decline in
acquired immune-deficiency state (AIDS)-
related deaths in the United States.7 The pro-
portion of deaths that are attributable to
AIDS-defining conditions has continued to
decline, with chronic complications, such as
liver and kidney disease, becoming increas-
ingly important contributors to mortality in
the HAART era.8 Survival among HIV-infected
dialysis patients has also improved in the
HAART era, approaching survival rates in the
general end stage renal disease (ESRD) pop-
ulation.9 On the basis of these data and the
increasing prevalence of HIV infection among
susceptible black individuals, the pool of
patients who are at risk for developing HIVAN
has expanded dramatically.10

In SSA, an estimated 22.5 million people
are living with HIV/AIDS;1 expanding access
to HAART will improve survival and may also
be accompanied by an epidemic of HIVAN.
AIDS-related mortality began to decline in
SSA in 2005, coinciding with the dramatically
expanded availability of HAART.1 HIV-associ-
ated nephropathy is thought to be the domi-
nant pathology in HIV positive patients and
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often is the common pathology leading to
ESRD in these patients. Cross-sectional data
from South Africa demonstrated albuminuria
in 7% of patients, with a surprisingly high
prevalence of biopsy-proven HIVAN in patients
with micro-albuminuria.11 In a series of 99
consecutive kidney biopsies in HIV-infected
black South Africans, 27% were diagnostic of
HIVAN.3 Another study from Nigeria has
reported a high prevalence of renal disease
(51.8%) among patients with AIDS compared
to 12.2% in a healthy control group.12 In the
present study, glomerular filtration rate was
estimated using Modification of Diet in Renal
Disease (MDRD) equation; this has, however,
not been validated in the HIV population. It is
pertinent to note that the Infectious Disease
Society of America (IDSA) recommends that
MDRD can be used to assess kidney function
in HIV positive patients.5 The MDRD has been
validated in African Americans, who might be
considered to share some genetic similarity
with other Africans, Nigerians included.
However, literature is still limited on the
prevalence of CKD in HIV positive patients in
SSA. This study was carried out to determine
the prevalence of CKD in HIV positive, HAART
naive patients in Lagos, Nigeria. 

Materials and Methods

Study population
Ethical approval was obtained from the

ethics committee of the Lagos University
Teaching Hospital (LUTH) Lagos, prior to the
commencement of the study. This institution
serves as a referral center for most of south-
west Nigeria. The study was carried out
between February and October 2007. The
study enrolled consecutive new patients who
tested positive for HIV at the HIV clinic of
LUTH. The inclusion criteria included people
who were at least 18 years of age, HIV sero-
positive as confirmed by Western blot, HAART-
naïve, non-hypertensive and non-diabetic
patients able to provide written informed con-
sent. A group of non-diabetic, non-hyperten-
sive, HIV-negative and otherwise healthy indi-
viduals who had come for voluntary coun-
selling and testing, and who consented to par-
ticipate in this study were chosen as the con-
trol group. This was a cross-sectional design
study and a questionnaire was administered
to all participating patients and controls to
document their demographic and clinical
details. Blood pressure was measured using a
validated Accoson® sphygmanometer. Blood
was drawn from all participating subjects to
assess: CD4 cell count, HIV RNA viral load, full
blood count, serum electrolytes, urea, creati-
nine, fasting or random blood sugar, hepatitis
B virus (HBV) and hepatitis C virus (HCV)

serology. A spot-urine sample was used to
assess the urine albumin-creatinine ratio
(ACR) and macroalbuminuria was defined as
ACR over 300mg/g.5 The estimated glomerular
filtration rate (eGFR) was calculated using the
abbreviated equation of the Modification of
Diet in Renal Disease (MDRD) where:
186¥(serum creatinine mg/dL)-1.154¥(age in
years)-0.203¥0.742 (females)¥1.210 (blacks).

Serum creatinine values used were stan-
dardized to Cleveland study.13,14 Chronic kidney
disease was classified following K/DOQI guide-
lines.15 We classified CKD as being present if
eGFR was less than 60 mL/min/1.73 m2 and/or
if patients had persistent macroalbuminuria.
Absence of CKD was classified as subjects with
e GFR of more than 60 mL/min/1.73 m2 and
absence of persistent macroalbuminuria. HIV
positive patients with macroalbuminuria (ACR
≥300mg/g) were requested to have a renal
biopsy in order to ascertain the true pathology
of renal disease. A radiologist assisted with
ultrasound guided kidney biopsy and the kid-
ney tissues were reported by the same pathol-
ogist in our institution. 

Statistical analysis
Data were analyzed using EPI-INFO soft-

ware (version 2002). All continuous variables
were reported as mean values±standard devi-
ation (SD). Categorical data were reported as
frequencies with accompanying percentages
in parenthesis. Differences between groups
were compared using the χ2 and Student’s t-
test for categorical and continuous variables,
respectively. Fisher’s exact P values are pre-
sented for comparison of categorical variables
where appropriate. Multivariate linear regres-
sion analysis was performed to determine fac-
tors associated with CKD. P<0.05 was consid-
ered statistically significant. Odds ratio (OR)
and 95% confidence interval (CI) were also
given where appropriate.

Results

Table 1 shows the demographic and clinical
variables of the 402 HIV-positive patients
(73.4%) and 146 healthy controls (26.6%) who
participated in the study. Age and gender dis-
tribution was similar in both groups (P>0.05)
while systolic blood pressure (SBP) was sig-
nificantly lower in HIV-positive patients
(P=0.001). Serum creatinine was significant-
ly higher in the HIV-positive group (P=0.001),
while serum albumin was significantly higher
in the HIV-negative group (P=0.011). 

There were 2 and 2.2%, respectively, of HIV
positive patients in stages 4 and 5 CKD com-
pared to none in the HIV negative group
(P=0.005) (Figure 1). Mean ACR was 255.2
±400.5 mg/g (ACR in controls=55.5 ±42.3
mg/g; P<0.0001) and 80 HIV-positive patients
(20.1%) had macroalbuminuria compared to 3
(2.1%) of controls (OR=12; 95% CI 3.7-38.5;
P<0.0001). Chronic kidney disease was pres-
ent in 95 patients (23.5%) and 8 controls
(5.5%), OR=5.34 (95% CI 2.4-12.2; P<0.0001). 

A linear relationship between ACR and pro-
gressive CKD stage was noted after stage 2
CKD and ACR was observed to have a marked
increase in stage 4 CKD (Figure 2). 

HIV-positive patients with CKD had signifi-
cantly lower CD4 count compared to those
without CKD (161.5±182.7 cells/mm3 vs
242.6±191.5 cells/ mm3; P=0.0003) and 69.5%
of those with CKD had CD4 count that was
lower than 200 cells/mm3 (Table 2). Chronic
kidney disease was statistically significantly
higher in those who had CD4 count of 200 and
below (P=0.0013).

Mean viral load in patients with CKD was
320112.8 ±301854.4 RNA copies/mL (range
200.0 to-750000.0 RNA copies/mL). Mean viral
load for patients without CKD was 224827.8
±277447.9 RNA copies/mL (range 200.0-
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Table 1. Baseline characteristics of the study population.

Variable HIV positive HIV negative P
(n= 02) (n=146)

Females 250 (62.2%) 93 (63.7%) NS
Age (years) 35±8.3 33±7.0 NS
Systolic blood pressure (mmHg) 112.7±14.4 121.6±16.5 0.001
Diastolic blood pressure (mmHg) 71.4±10.8 72.0±11.1 0.06
BMI (Kg/m2) 22.1±4.2 24.3±4.7 0.07
Mean serum creatinine (µmol/l) 97.4±101.2 87.4±24 0.001
Mean serum albumin (g/dl) 3.7±0.3 3.8±0.3 0.011
Mean ACR (mg/g) 255.2±400.5 55.5±42.3 <0.0001
Mean CD4 count (Cells/mm3) 223.4±192.3
Mean viral load (RNA copies/mL) 245102.9±285487.8
BMI, body mass index; ACR, albumin-to-creatinine ratio; RNA, ribonucleic acid.
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750000.0 RNA copies/mL) (P=0.0091). On mul-
tivariate linear regression analysis to assess
for factors associated with CKD, high ACR and
HIV RNA viral load were the risk factors asso-
ciated with CKD (Table 3). 

Only 10 patients of all the HIV-positive
patients with macroalbuminuria consented to
a renal biopsy being performed. Classic HIVAN
was found in 50%, HIV-associated immune
complex disease was diagnosed in 30% and
acute tubulo-interstitial nephritis in 20%
(Figure 3).

Discussion

Sub-Saharan Africa has the greatest burden
of HIV in the world with an estimated 22 mil-
lion people living with AIDS. The largest epi-
demic in west Africa (Nigeria, Africa’s most
populous country) appears to have stabilized
at 3.1% [2.3-3.8%], according to HIV infection
trends among women attending antenatal

clinics.1 In South Africa, more than 5.7 million
people are infected with HIV with a reported
prevalence of 18.8% in economically active
adults. The spread of HIV/AIDS in Africa has
been reported to be directly related to power-
ful socio-economic and political factors that
include limited availability and access to basic
health care facilities, deficient communica-
tion and transportation infrastructures, and
variable availability and access to HAART.15

In HIV positive patients, CKD has been
shown to be an important cause of progression
to ESRD in patients of African ancestry.5,16-20 As
HIVAN and other forms of kidney diseases
associated with HIV are amongst the leading
causes of ESRD in many SSA countries, this
study adds to our knowledge of the epidemiol-
ogy of CKD in SSA from two perspectives: i)
the prevalence of CKD is high in HIV positive
patients not yet on HAART; and ii) macroalbu-
minuria and HIV viral load are important mark-
ers of CKD in HIV positive patients. 

The observed frequency of macroalbumin-
uria in this study (20.1%) is similar to fre-

quencies that have been reported from similar
studies conducted in other more homogenous
ethnic groups within Nigeria.12,21 Macroalbu-
minuria is a well-recognized risk factor for
initiation and progression of CKD and may
signify advanced (late) presentation in the
patients in our study, especially as macroalbu-
minuria was found to worsen with progressive
CKD stage. Late presentation to a nephrolo-
gist is common in many parts of SSA and has
been shown to be due to the fact that in many
countries there are few qualified nephrolo-
gists and to the lack of a functioning public
health system.22 The consequences of late
presentation are well documented and include
higher morbidity and mortality and increased
cost to the health care system due to hospital-
izations and procedures.23 Wauters et al. have
identified 4 reasons why patients with kidney
disease often present late to the nephrologist
and these include: i) disease-related factors
(acute illness or asymptomatic disease); ii)
patient-related factors (denial, co-morbid con-
ditions, or low socio-economic status); iii)
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Figure 1. Chronic kidney disease stages in
the study population.

Figure 2. Relationship between stages of
CKD and level of albuminuria.

Table 2. Relationship between CKD and CD4 count in HIV positive patients.

CD4 category CKD absent** CKD present*
n (%) n (%)

CD4≥200 cells/mm3 (n=178) 149 (83.7) 29 (16.3)
CD4<200 cells/mm3 (n=224) 158 (70.5) 66 (29.5)
CKD, chronic kidney disease; χ2=8.8, P=0.001; *CKD present if eGFR was <60 ml/min and/or there was persistent macroalbuminuria; **CKD
absent if eGFR was >60 ml/min and/or no persistent macroalbuminuria.

Table 3. Multiple linear regression analysis of predictors of CKD in HIV positive
patients.

Parameter Odds ratio (OR) 95% CI P

Viral load (copies/mL) 0.17 0.042- 0.29 0.010
CD4 cell count (cells/mm3) 1.64 3.54- 25.93 0.09
Albumin creatinine ratio (mg/g) 6.25 5.37- 7.15 0.0001
Generalized linear model (with model-based estimation) using CKD as dependent variable, covariates/main effects explored (viral load,
CD4 cell count and ACR). 

Figure 3. Biopsy in HIV-positive patients showing classic HIVAN (panel A) and acute
tubulo-interstitial nephritis. A) collapsing glomerulopathy, epithelial cell hypertrophy
and proliferation and microcystic dilatation of the tubules; B) interstitial infiltration with
inflammatory cells, cast (debris) in the tubular lumen and normal glomerulus.
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physician-related factors (primary care physi-
cian-related or policy of renal unit); and iv)
health care system-related (limited access to
care or limited access to specialized care).24 A
study on renal disease in anti-retroviral naïve
patients in western Kenya have similarly
reported worsening of proteinuria with pro-
gressive stages of CKD.25 Together, this all
suggests that simple and cheap methods of
assessing for renal function, such as dipstick
testing for proteinuria (or albumin-creatinine
ratio in spot urine, where this is affordable),
can be a useful tool to screen for renal disease
in many parts of SSA where poverty is still a
major factor affecting health care delivery.
The ability to regularly perform such tests will
allow for early identification of patients with
renal disease (or worsening renal disease)
and for appropriate treatment strategies to be
initiated. Msango et al. found a CKD preva-
lence of 25% among similar group of HIV pos-
itive patients in Tanzania; this compares with
the 23.5% seen in our study.26

In our study we also observed that CKD sig-
nificantly correlated with low CD4 count (<200
cells/mm3) and high HIV RNA viral load; both
factors which have been previously reported
from other studies and have been shown to be
markers of untreated HIV or late presentation
of disease.11,21,25,27 That CKD was associated
with a significantly higher viral load in our HIV
positive CKD population may suggest that CKD
in HIV infection is more likely a direct effect of
viral replication in the kidneys, as earlier
reported by other authors.28-30 Szczech et al.
reported a lower CD4 count and higher viral
load among patients with proteinuria com-
pared to others with microalbuminuria and no
urinary abnormality.31 In a study of 3,976 HIV
positive patients designed to assess temporal
changes in the incidence of HIVAN and the
association with use of HAART, Lucas et al.
reported a 60% (95% CI, -30 to -80%) reduced
risk of HIVAN with no patient developing
HIVAN following treatment with HAART.32

Hence, early initiation of HAART in HIV posi-
tive patients could have a significant impact in
the prevention and, possibly, recovery of renal
function due to HIV infection. 

Renal biopsy which is often necessary to
determine the exact histology of renal disease
in HIV positive patients could only be per-
formed in 10 patients due to economic rea-
sons (patients were required to pay for this in
advance before the procedure was performed).
Although the discussion on how poverty
affects health care may be beyond the scope of
this study, it must, however, be said that in
order to reduce the burden of CKD and ESRD
amongst Africans, socio-economic factors that
impact negatively on health care will have to
be addressed and it will be necessary to sus-
tain HAART with measures that ensure regu-
lar monitoring of patients. 

Limitations in this study include its cross-
sectional design that meant only one screen-
ing test for albuminuria was used. Also the
use of MDRD equation for eGFR that may have
underestimated the GFR, as this equation was
derived from a CKD population. The MDRD
has not been validated in HIV patients and
Nigerians. Finally, a renal biopsy could only be
performed in a few patients due to economic
factors. If more patients had been biopsied,
the exact types of HIV renal disease (other
than HIVAN) would have been determined.

Conclusion

There is clearly need for more epidemiolog-
ical studies on the prevalence of CKD in many
developing countries. As the prevalence of HIV-
related kidney disease has been shown from
several studies to be high in HIV positive
patients, there is the need for increased
screening and surveillance in this group of
patients to ensure early detection of disease
and institution of measures to slow progres-
sion of CKD. Although CKD is more common in
patients with low CD4 count, severity of
immunosuppression is not an independent
risk factor for developing CKD in HIV infected
subjects. HIV RNA viral load may be a useful
surrogate marker for CKD as high viral load is
an independent risk factor for developing CKD.
Measures that increase awareness of HIV, and
that encourage people to be tested and started
on therapy, need to continue if countries in
SSA are to contain the burden of ESRD. 
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