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This study investigated the prevalence and associated factors of proteinuria in treatment naive human 
immunodeficiency virus (HIV) infected individuals. It also evaluated utility of dipstick urinalysis for the 
detection of impaired renal function. Two hundred (200) HIV seropositive patients and 72 HIV 
seronegative subjects were evaluated and tested for proteinuria using dipstick reagent strips. Serum 
urea and creatinine, haemoglobin, CD4+ T-lymphocyte (CD4+ cell) count and HIV RNA viral load were 
performed. Cockroft-Gault (CG) equation was used to estimate glomerular filtration rate (eGFR). 
Dipstick proteinuria was detected in 85 (43%) of the seropositive population compared to 6 (8.3%) in HIV 
seronegative subjects (odds ratio (OR) 8.3, p < 0.001). One hundred (50%) HIV positive subjects had 
CD4+ cell < 200 cells at baseline and 63 (31%) had impaired renal function. Although dipstick 
proteinuria was associated with male gender, severe anaemia, elevated serum urea and creatinine, 
significantly lower CD4+ cell count and impaired renal function, only the inverse association of dipstick 
proteinuria and CD4+ cell count remained on logistic regression (OR 0.4, 95% CI: 1.6 to 5.2). We have 
documented the high prevalence of proteinuria in HIV subjects prior to anti retroviral  therapy (ART), 
and the important role of proteinuria as a significant risk factor for severe immunosuppression. We also 
show that dipstick proteinuria is not sensitive for the identification of impaired renal function, but has 
moderate utility in excluding renal insufficiency in subjects negative for proteinuria on dipstick testing. 
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INTRODUCTION 
 
Worldwide, chronic kidney disease (CKD) has become 
increasingly important as a complication of both HIV 
infection and  anti-retroviral  therapy,  and  is  associated  
 

with significant morbidity, mortality and progression of 
HIV infection to AIDS (Lozano et al., 2012; Estrella and 
Fine, 2010). Reports from prospective studies in developed 
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developed countries suggest a marked racial predilection 
of human immunodeficiency virus associated nephro-
pathy (HIVAN) for both black and Hispanic subjects 
(Estrella and Fine, 2010; Bickel et al., 2013; Ibrahim et al., 
2012). This is a major concern as sub-Saharan African, a 
predominantly black population accounts for over 23 
million people living with HIV who constitutes 69% of 
people living with HIV globally (UNAIDS,  2013).  

Investigators from Congo, Ghana and various parts of 
Africa corroborate the importance of chronic kidney 
disease in HIV infected black Africans (Sarfo et al., 2013; 
Wools-Kaloustain et al., 2007; Franey et al., 2009; Longo 
et al., 2012). Histopathological evidence of glomerulo-
sclerosis has been documented in a high proportion of 
HIV infected Nigerian patients with proteinuria and 
chronic kidney disease (Emem et al., 2008; Okafor et al., 
2011). There is a need to identify subjects at risk of deve-
loping chronic kidney disease to ensure provision of early 
preventive measures to delay the onset and progression 
of renal dysfunction. 

The current international guidelines recommend the 
determination of baseline renal function such as serum 
urea and creatinine, and evaluation of glomerular filtration 
rates prior to initiation of anti-retroviral therapy (ART) for 
the early identification of renal impairment and to guide 
selection of therapy (Gupta et al., 2005). These tests are 
however not readily available in resource limited areas 
and rural primary health centres in many parts of sub-
Saharan Africa. As such, initiation of ART is often done 
without prior baseline renal function tests. The implication 
of this practice is the delayed identification of patients 
with pre-existing renal impairment who may require more 
intensive monitoring or may require alternative therapy.  

Proteinuria, an early marker of renal disease, is often 
associated with chronic kidney disease and has been 
consistently documented in HIV associated nephropathy 
(HIVAN). Detection of proteinuria may therefore serve as 
a guide and surrogate marker for the identification of 
renal impairment in HIV infected populations. Point of 
care testing using urine dipstick is an efficient and 
inexpensive screening tool. It is relatively sensitive to 
detect proteinuria and can also measure the urine protein 
concentration semi-quantitatively. The aims of current 
study is thus set out to determine the prevalence of pro-
teinuria in subjects with HIV infection using urine dipstick 
and explore the association of proteinuria with renal 
function tests and other HIV related factors. 
 
 
METHODOLOGY 
 
Study design 
 
This prospective observational cross-sectional study was carried 
out at the HIV/AIDS treatment clinic of a tertiary care university 
hospital in Lagos, Nigeria, between July and December, 2011. The 
treatment centre is part of the ‘President’s Emergency Plan For 
AIDS Relief (PEPFAR)’ supported sites, and provides general care 
of HIV/AIDS patients, including free ART. 
 Two hundred and seven consecutive ART naïve patients presenting 

 
 
 
 
presenting for HIV care constituted the study population. Seven had 
incomplete data and were omitted from further evaluation. 72 
random HIV sero-negative blood donors were recruited to serve as 
the control group for the evaluation of proteinuria. The study 
subjects were eligible for enrolment if they were at least 18 years of 
age and provided informed consent. Exclusion criteria were patients 
with pre-diagnosed hypertension, diabetes mellitus, tuberculosis, 
pregnancy, chronic kidney disease, liver disease, cardiac disease 
or any acute disease state within the past week. HIV status of all 
patients were confirmed by Western blot testing.  

Fresh urine samples were obtained from all patients and tested 
for proteinuria using dipstick reagent strips (Atlas Medical, UK). 
Proteinuria was defined by the presence of ≥ 1+ protein on dipstick. 
The severity of proteinuria was classified according to the 
manufacturer's instruction (1+ mild proteinuria of > 30 mg/dl/day,  
2+ is moderate proteinuria of > 100 mg/dl/day, and  3+ is severe 
proteinuria  > 300 mg/dl/day). Subjects with dipstick testing < 30 
mg/dl showed no colour change on dipstick and were considered 
negative for proteinuria.  

Blood samples were also taken from the HIV seropositive 
subjects for haemoglobin (Autohaematology analyser, Mindray 
medical, China). Severe anaemia was defined as haemoglobin (Hb) 
values below 10 g/dl (Beutler and Waalen, 2005). Serum urea and 
creatinine were performed using the Roche Hitachi automatic ana-
lyser. Normal values for Urea and Creatinine were 2.6 to 7.9 µmol/L 
and 50 to 140 µmol/L, respectively as determined by the laboratory 
standards. The creatinine clearance was calculated using the 
Cockcroft-Gault formula (CGF) as an estimated Glomerular 
Filtration Rate (eGFR) (Cockcroft and Gault, 1979). This eGFR is 
recommended by the Infectious Disease Society of America (IDSA) 
guideline as the basis for dose modification of therapy in HIV subj-
ects (Gupta et al., 2005). The estimated GFR of < 60 mls/min-1. 72 
m2 was classified as renal impairment. Severity of immunosuppres-
sion was determined using the CD4+ T-lymphocyte count (Partec 
Cyflow, Germany). HIV RNA Viral load evaluation was done using 
the Roche Amplicor version 1.5.  

Data was analyzed with statistical package for social sciences 
(SPSS) Version 20 (SPSS Inc, Chicago, IL USA). Proportions were 
expressed as percentages. Categorical variables were compared 
using chi-square with statistical significance level set at P < 0.05. 
Variables associated with proteinuria, with a p-value < 0.05 in 
univariate analysis were included in a multivariable analysis. The 
sensitivity and specificity of proteinuria was calculated using eGFR 
as the gold standard for renal function. 
 
 
RESULTS 
 
A total of 272 patients were screened for proteinuria, of 
which 200 were HIV positive subjects undergoing pre-
treatment evaluation and 72 were randomly selected HIV 
negative blood donors. Overall, there were 180 females 
and 92 males. The mean age ± SD of the HIV positive 
subjects was 36.7 ± 9.14 years and was similar to the 
mean age of the 72 HIV uninfected blood donors. The 
prevalence of proteinuria was 42.5% in HIV positive 
subjects compared to 8.3% in HIV negative subjects (OR  
= 8.3, p < 0.001). The demographic characteristics of the 
study subjects based on HIV status are shown in Table 1.  
 
 
Baseline laboratory characteristics of HIV 
seropositive subjects 
 
Mild proteinuria with dipstick 1+ was common and seen in 
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Table 1. Demographic characteristics of subjects based on HIV status. 
 

Patient characteristic 
HIV seropositive subjects HIV seronegative subjects 

P-value 
N = 200 (%) N = 72 (%) 

Mean Age (SD) 36.73 (9.14) 36.39 (10.7) 

0.2 

   

Age group   

< 29 38 (19) 5(6.9) 

30-39 104 (52) 33(45.8) 

40-49 36 (18) 22(30.6) 

>50 22 (11) 12(16.7) 

    

Sex    

Female 133 (66.5) 47 (65.3) 

0.9 Male 67 (33.5) 25 (34.7) 

M/F rate 2:1 1.8:1 

    

Proteinuria     

No  115 (57.5) 66 (91.7) 
<0.001* , *OR=8 

Yes 85 (42.5) 6 (8.3) 
 

*OR: odds ratio. 
 
 
 

Table 2. Baseline laboratory characteristics of HIV positive subjects. 
 

Laboratory parameter HIV seropositive subjects (n = 200) 

Median Urea (IQR )   3.5 (2.8-4.6) mmol/l 

Median serum creatinine (IQR) 100.6 (86.7-119.6) umol/l 

Median hemoglobin (IQR) 10.5 (9-11.8) g/dl 

Median CD4+ cells IQR 199 (87-344) ul 

<200 100 (50%) 

201-350 53 (25.6%) 

351-499 31 (14.9%) 

>500  17 (8.5%) 

eGFR median (IQR) 67.8 (55.8-78) ml/min/1.73m2 

GFR <60 mls/min/1.72m2 63 (31%) 

Proteinuria present (all cases) 85 (42.5%) 

+1 (>30 mg/dl) 56 (66%) 

+2 (>100 mg/dl) 21 (24.7%) 

+3 (>300 mg/dl)  8 (9.4%) 

Plasma HIV RNA median (IQR) 69289 (4407-241,729) copies/ml 

>50,000 copies/ml 110 (55%) 
 
 
 
56 (65.8%) of the HIV subjects with proteinuria. Moderate 
and severe proteinuria with dipstick 2+ and 3+ were 
noted in 21 (24.7%) and 8 (9.4%), respectively. The 
baseline laboratory values for haemoglobin concentration, 
serum urea and creatinine  are  shown  in  Table  2.  One 

hundred (50%) of the population had marked 
immunosuppression with CD4+ cells less than 200, 
median HIV RNA was 69,289 copies/ml. 63 (31.5%) 
subjects had renal insufficiency with eGFR < 60 
mls/min/1.72 m2.  
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Table 3. Relationship between proteinuria and baseline characteristic. 
 

Patient characteristic 

Univariate analysis Multivariate Analysis 

All proteinuria (≥1+) Nil proteinuria 
P value OR (95% CI) P value 

n=85, (%) N=115, (%) 

Gender      

Female 48 (36.1) 85 (63.9) 
0.007 1.9 (0.9-3.7) 0.053 

Male 37 (55.2) 30 (44.8) 

      

Urea > ULN 9 (10.7) 2 (1.8) 0.007 3 (0.5-18) 0.3 

Serum. Creatinine > ULN 17 (20) 8 (7.0) 0.005 2.1 (0.6-6.5) 0.2 

HB <10g/dl 43 (50.6) 40 (34.8) 0.018 0.6 (0.3-1.2) 0.23 

CD4+ cells (ul/ml) < 200 cells/mL 55 (64.7) 45 (39.1) 0.0002 0.4 (0.2-0.7) *0.0058 

eGFR < 60mls/min/1.72m2 35 (41.2) 28 (24.3) 0.008 0.6 (0.3-1.4) 0.29 

Plasma HIV RNA > 50,000 copies/ml (n,%) 53 (62.4) 57 (49.6) 0.048 - - 
 

Urea upper limit of normal (ULN- 7.9 umol/l), creatinine upper limit of normal (ULN-140 umol/l). 
 
 
 
Factors associated with proteinuria 
 
The factors found to be significantly associated with 
dipstick proteinuria on univariate analysis were male 
gender (p = 0.007), urea (p = 0.007), serum creatinine (p 
= 0.005), Hb < 10 g/dl (p = 0.018), and CD4+ cells < 200 
(p = 0002) as shown in Table 2. Subjects with proteinuria 
were significantly more likely to have renal insufficiency 
than subjects without proteinuria, 35 of 85 (41.2%) and 
28 of 115 (24.3%), respectively (p = 0.008). Nevertheless, 
most (50 of 85, 58%) of the subjects with proteinuria had 
apparently normal eGFR. Overall, 35 (17.5%) of the HIV 
infected subjects in this study had both proteinuria and 
renal insufficiency. In the multivariate regression analysis, 
only the inverse association between CD4+ cell and 
proteinuria remained significant  (OR = 0.4, p = 0.006).  

As shown in Table 3, the sensitivity and specificity of 
dipstick proteinuria to predict reduced eGFR was 55.5 
and 63%, respectively. Significant proteinuria comprising 
of moderate (> 2+) and severe (> 3+) dipstick proteinuria 
was associated with a sensitivity and specificity of 19 and 
88%, respectively. The negative predictive value of 
dipstick proteinuria to identify renal insufficiency was 
75.2%. 
 
 
DISCUSSION 
 
The prevalence of dipstick proteinuria was 42.5% in our 
study population of HIV seropositive patients undergoing 
pre ART treatment evaluation. These subjects had a 
significant 8-fold higher incidence of dipstick proteinuria 
compared to the HIV seronegative blood donors. This 
high prevalence of baseline proteinuria in this population 
is consistent with reports from other parts of sub Saharan 
Africa, and ranges from 26.1% in Western  Kenya,  38  to 

48% in Nigeria and 15% in Congo (Sarfo et al., 2013; 
Wools-Kaloustain et al., 2007; Longo et al., 2012; Okafor 
et al., 2011). Studies that include antiretroviral medicines 
(ARV) consistently reported lower prevalence of 
proteinuria in their study populations. Other reasons for 
these differences in the prevalence of proteinuria are 
related to the clinical and immunological stage of patient 
at presentation and methodology of protein evaluation.  

The lower prevalence of dipstick proteinuria in the HIV 
seronegative study subjects is consistent with reports 
from normal subjects (Jotwani et al., 2012). In these 
populations, proteinuria is mostly physiological and 
transient, and caused by factors such as dehydration, 
emotional stress, fever, intense activity or inflammation 
that have minimal implications on morbidity and mortality. 
In longitudinal studies, repeat dipstick testing is done to 
identify subjects with persistent proteinuria at higher risk 
for chronic kidney disease. In the current study, we 
excluded individuals who were known have acute illness 
other than related to HIV seropositivity. We also excluded 
patients with risk factors for chronic kidney disease such 
as diabetes and hypertension, and pregnancy. However, 
we did not explore the role of emotional stress, 
dehydration or inflammation caused by asymptomatic 
urinary tract infection to exclude subjects with benign 
proteinuria.  
 
 
Dipstick proteinuria and renal Insufficiency  
 
Evidence from prospective longitudinal studies suggests 
that in HIV-positive individuals, the combination of 
proteinuria and renal insufficiency are associated with 
faster progression to AIDS and death (Bickel et al., 2013; 
Beutler, 2005). In our study, 35 (17.5%) of the overall HIV 
infected study  subjects  had  both  proteinuria  and  renal  



Lesi et al.          57 
 
 
 

Table 4. Sensitivity and Specificity of dipstick proteinuria to identify 
renal insufficiency in  HIV positive study subjects. 
 

Parameter All proteinuria ≥1+ Significant proteinuria ≥2+ 

Sensitivity 0.55 (0.4-0.7) 0.19 (0.1-0.3) 

Specificity 0.63 (0.5-0.7) 0.87 (0.8-0.9) 

PPV 0.41 (0.3-0.5) 0.41 (0.25-0.61) 

NPV 0.75 (0.6-0.8) 0.70 (0.6-0.7) 
 

PPV - positive predictive value, NPV - Negative predictive value. 
 
 
 
insufficiency. This subgroup thus have a higher risk for 
chronic kidney disease (CKD) and drug toxicities, and 
require more intensive monitoring for appropriate dosage 
adjustment of ART such as tenofovir. 

Many HIV clinicians commonly regard the presence of 
proteinuria to be an early marker of HIV associated 
nephropathy (HIVAN). Consistent with this observation, 
renal insufficiency occurred more commonly in subjects 
with proteinuria. However, over half (58%) of our study 
subjects with dipstick proteinuria had no evidence of 
renal insufficiency and had a normal eGFR. The role of 
dehydration, stress and asymptomatic infections that 
cause benign proteinuria even in normal populations was 
not pursued in this study but require further evaluation. 
Additionally, the presence of renal tubulo-interstitial 
disease that characteristically causes minimal or no 
proteinuria despite renal insufficiency requires further 
evaluation (Bickel et al., 2013).  

It is notable that the sensitivity and specificity of urine 
dipstick to identify renal insufficiency were poor (Table 4). 
However, the specificity increased in subjects with 
moderate to severe proteinuria. Our finding corroborate 
the report of Gupta et al. (2009) and Siedner et al. (2008), 
and suggests that there are variably other causes of 
proteinuria aside from renal dysfunction (Drumheller et al., 
2012). The role of other tests like urinary protein-
creatinine ratios (uPCR) and association with renal 
insufficiency require further evaluation. It is important that 
all patients with significant proteinuria should have further 
examination of urinary sediment and renal function tests 
along with nephrology consultation.  
 
 
Proteinuria and immunosuppression 
 
Although proteinuria was associated with various factors 
including male gender, elevated levels of urea and 
creatinine, severe anaemia, low CD4+ cells and reduced 
creatinine clearance, only the association of proteinuria 
with CD4+ count remained significant on multivariate 
analysis (Table 3). Our study therefore suggests that 
proteinuria is an independent risk factor for 
immunosuppression and possibly disease severity in HIV. 
The   significant  inverse  association of  proteinuria   with 

CD4+ cell count identified in our study corroborates 
studies done both locally and internationally (Gupta, 2009; 
Janakiraman et al., 2008). Gupta et al. (2009) suggested 
that proteinuria may be a surrogate measurement of 
greater systemic inflammation in patients at an advanced 
stage of immunosuppression. Consistent with this 
observation, severe CD4+ cell depletion has been 
associated with microbial translocation from the gut or 
opportunistic infections, some of which will affect the 
urinary tract leading to proteinuria independent of any 
HIV associated nephropathy (Brenchley et al., 2006). 
Resolution of proteinuria and immune restitution on 
commencement of ARV supports the role of systemic 
inflammation in the aetiology of proteinuria (Kalayjian et 
al., 2008). In this African population with severe 
immunosuppression, it is plausible that the high 
prevalence of dipstick proteinuria seen in over one-third 
of patients prior to initiation of ART may be largely due to 
systemic inflammation associated with low CD4+ cell 
counts. Longitudinal studies post ARV commencement 
and the association of proteinuria and immune activation 
needs further evaluation.   

We identified some limitations to our study. Although 
urine dipsticks are considered effective screening tools 
for proteinuria, they may be less sensitive than newer 
tests such as uPCR. False negative results may occur 
with dilute urine or with proteinuria consisting primarily of 
proteins other than albumin as dipsticks detect albumin 
only. Similarly, false positive tests may be seen in the 
presence of severe haematuria. The Cockcroft-Gault 
formula has been used commonly in clinical practice and 
is widely used to adjust drug dosing for kidney function. 
However, serum creatinine-based estimated GFR among 
HIV-infected persons may be particularly biased due to 
associated altered metabolism, malnutrition and body 
mass abnormalities.  
 
 
Conclusion 
 
Our study has shown that prior to initiation of ART, HIV 
infected subjects have significantly more proteinuria than 
seronegative subjects. We have documented the impor-
tant role of proteinuria as  a  significant  and  independent  
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risk factor for severe immunosuppression. As a screening 
tool, dipstick proteinuria is not sufficiently sensitive or 
specific to identify renal insufficiency in HIV positive 
individuals. Nontheless, it is useful in identifying renal 
insufficiency in subjects with moderate to severe 
proteinuria, and in excluding renal insufficiency in 
subjects negative for dipstick proteinuria. In the absence 
of better screening tools in resource poor and rural 
centres, all HIV positive patients should have dipstick 
proteinuria in the phase of pre-treatment evaluation and 
periodically during follow up to identify subjects with 
significant or persistent proteinuria. This will encourage 
early detection, prompt intervention and possibly reversal 
of the renal impairment. Detailed renal investigation and 
nephrology review is important for all subjects with 
significant or persistent proteinuria.  
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