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Abstract
Background: HIV related renal disease is a common occurrence in patients with HIV infection. It is the third leading cause
of end stage renal disease among African-American males between the ages of 20 and 64 years in USA. Renal function
impairment has been reported at all stages of HIV infection. The aim of this study is to determine the relationship between
severity of renal function impairment and CD4 cell count in HIV infected patients.
Method: HIV patients presenting at University of  Benin Teaching Hospital Benin, City Nigeria from 1st January to 30th June
2007 were randomly selected and screened for renal functional impairment (RFI). Those with RFI detected by glomerular
filtration rate < 60ml/min/1.73m2 or urine protein creatinine ratio ³ 200 were stratified into mild, moderate and severe RFI.
Forty patients from each stratum and forty HIV infected patients with normal renal functions were recruited as subjects and
control respectively. Their clinical and laboratory parameters were evaluated. The data obtained were analysed using SPSS vs
15.0.
Results: Of the HIV patients screened, 53.3% had renal functional impairment. of these, 40.2% had mild, 37.7% had
moderate and 22.2% had severe impairment in their renal functions respectively Their mean age was 36.0±8.8 years. The
CD4 cell count was found to be 309.75 ± 268.71/ul, 188.45 ± 173.12/ul, and 141.10±126.01/ul among subjects with mild,
moderate and severe RFI respectively. The CD4 cell count in control group was 319.05 ± 248.41/ul. The difference was
statistically significant. (p = <0.001). CD4 cell count had a significant positive correlation with GFR (r = 0.32, p = 0.042).
However, there was a negative correlation between CD4 cell count and proteinuria but this was not statistically significant (r
= 0.09, p = 0.173).
Conclusion: Severity of RFI has a positive correlation with degree of immunosuppression in HIV infected patients.
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Introduction
Human Immunodeficiency Virus (HIV) was
identified in 1983 as a causative agent for Acquired
Immunodeficiency Syndrome (AIDS). This virus
progressively damages cells of  the body’s immune
system thus predisposing the infected individual to
opportunistic infections, cancers, and various organ
pathology.1

In 1984 Rao et al reported a renal lesion in
patients infected with HIV that was characterized
with severe proteinuria, biochemical features of

nephrotic syndrome, and RFI that rapidly progresses
to end stage renal disease2. Various types and severities
of renal disorders have been encountered at all stages
of HIV infections, ranging from mild and transient
renal impairment to end stage renal disease requiring
renal replacement therapy2-5.

The CD4 cell count is used as a surrogate
marker of  immune statue in HIV infected patients.
However infection with HIV leads to destruction
and depletion of CD4 cells and this predisposes the
individual to various disease conditions6, 7. CD4 cell
count has been used to monitor, follow up and
determine the severity of  HIV infection.7

The RFI has been encountered at various
stages of HIV infection, from the stage of
seroconversion to advanced AIDS8. The prevalence,
severity, morbidity and mortality of  renal function



African Health Sciences Vol 11 Special Issue 1  August  2011 S29

impairment in these patients have been associated
with the degree of  immunosuppression.9, 10, 11 Various
studies have reported that CD4 cell count of less
than 200/ul is a poor prognostic index in HIV
infected patients with renal disease.10, 11,12 13

Early detection and intervention delays progression
and in many situations reverses impairment of  renal
function in HIV infected patients14.  The CD4 cell
count of HIV infected patients is assessed on
presentation in most health facilities. However renal
function assessment is sparse in many centres in
Nigeria attending to HIV patients. It is necessary to
to objectively assess the relationship between renal
function and degree of immunosuppression in these
patients. This may provide an empirical approach
for early diagnosis and management of RFI in HIV
infected patients using the CD4 cell count as a guide.

This study aimed to determine the
relationship between the severity of renal functional
impairment and CD4 cell count among HIV infected
patients at the University of  Benin Teaching Hospital,
Benin City.

Methods
The study population comprised of HIV
seropositive patients aged 15 years and above
diagnosed by enzyme linked immunosorbent assay
and confirmed by immunocomb II presenting at
University of  Benin Teaching Hospital (out/
inpatients) from 1st January 2007 to 30th June 2007,
who had RFI. However, patients with conditions
that affect renal function not related to HIV (diabetes
mellitus, hypertension, heart failure, sickle cell disease,
malignancies unrelated to HIV, urinary tract
obstruction), past history of kidney disease or features
suggestive of  kidney disease, urinary tract infection,
hepatitis B and C infections, pregnant patients, and
patients with conditions that affect CD4 cell count
independent of  HIV infection (steroid therapy, anti
TB therapy), were excluded from the study. Ethical
clearance was obtained from the ethical committee
of the hospital. The study was explained to the
patients and consent obtained from each patient.

 HIV seropositive patients who met the
study criteria and presented within the study period
were randomly selected and screened for RFI.
Patients selected had physical and laboratory (serum
creatinine, urea, albumin; spot urine protein and
creatinine, using colorimetric method (Randox); and
CD4 cell count using fluocytometric method)
evaluation. The glomerular filtration rate (GFR) was

estimated using 6 variable of Modification of Diet
in Renal Disease (MDRD) equation. The urine protein
excretion was estimated using protein creatinine ratio
(PCR) of spot urine

The RFI was detected using GFR <60ml/
min/1.73m2 or PCR  200. Patients with RFI were
then stratified into mild (GFR ³ 60ml/min/1.73m2

but PCR ³ 200), moderate (GFR 30 to 59ml/min/
1.73m2) and severe (GFR < 30ml/min/1.73ml/
min/1.73m2). Forty patients from each stratum were
recruited by simple random sampling for the study.
Also forty HIV infected patients with normal renal
functions (GFR >60ml/min/1.73m2 and PCR <
200) were also recruited as control.

The data obtained was analysed using SPSS
Vs 13.0. The frequency distributions of demographic
variables were computed. Chi square and analysis
of  variance (ANOVA) were used to test the means
of CD4 cell count as they vary with severity of RFI.
The relationships between CD4 cell count and renal
functions were assessed using Spearman’s rank
correlation coefficient. P value < .05 was considered
significant.

Results
A total of 383 patients were screened, 204(53.3%)
patients had RFI, 40.2% of them mild, 37.7%
moderate and 22.2% severe. The mean age of
subjects was 36.0±8.8 years.  However the mean
ages for various severities of RFI were 35.6±8,
36.0±9.9 and 36.3±8.3 years for patients with mild,
moderate, and severe RFI respectively (fig. 1).

The mean systolic blood pressure was
115.33±17.17, 109.64±17.08, 112.11±11.23 and
118.00±17.08mmHg for control, mild, moderate
and severe RFI respectively. The difference was not
statistically significant (P = 0.605). The mean diastolic
blood pressure was 72.33±14.31, 74.19±12.21,
68.15±10.15 and 72.52±21.15mmHg for control,
mild, moderate and severe RFI respectively. There
was no significant difference (P = 0.345). The mean
random blood sugar was 6.81 ±1.20, 7.22±0.97,
8.10±1.55 and 6.25±2.01 mmol/l for control, mild,
moderate and severe RFI respectively. The difference
was not statistically significant (P = 0.122).
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Figure 1: Mean age of  subjects with renal impairment and control groups
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The distributions of CD4 cell count were 319.05 ±
248.41/ul, 309.75±268.71/ul, 188.45±173.12/ul,
and 141.10±126.01/ul for control, mild RFI,

moderate RFI and severe RFI respectively (table 1).
These were statistically significant. (p = <0.001).

Table 1: The distributions of  CD4 cell count in groups of  patients with RFI

Parameters   Control            Mild                 Moderate        Severe                  P value
  n = 40              n = 40              n = 40             n = 40
 (Mean SSD) (Mean SSD) (Mean SSD)     (Mean SSD)

CD4 cell     319.05248.41   309.75268.71    188.45173.12    141.10126.01   <0.001
count (/ul)

Figure 2 shows that 82.5% of subjects with severe
RFI and 70.0% of subjects with moderate RFI had
CD4 cell count below 200/ul, but 60.0% of subjects

with mild RFI and 62.5% of control had CD4 cell
count 200/ul and above. The difference was
statistically significant, p = <0.001

Figure 2: Distribution of groups of RFI in relation to CD4 cell count
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There was a significant positive correlation between CD4 cell count and GFR (r = 0.46 and p = 0.031) (fig.
3)

Figure 3: Relationship between GFR and CD4 cell count
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There was no significant correlation between CD4 cell count and proteinuria (r = 0.17, p = 0.148). (Fig. 4)

Figure 4: Relationship between Protein creatinine ratio and CD4 cell count
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Discussion
The prevalence rate of 53.3% of RFI in HIV infected
patients as reported in this study is high in contrast
to some other studies that reported a prevalence
rate of 10 to 30% 5, 10, 14.  A study in North Central
Nigeria by Agaba et al15however, reported 52% as
a prevalence rate of renal disease in HIV infected
patients, which is similiar to our study. The use of

urinary protein excretion rate of 200mg/g (PCR) as
a measure of RFI must have included patients that
hitherto have been excluded by using proteinuria
measured by dipstick assessment. Many of the earlier
studies mentioned above detected proteinuria with
dipstick, which may have contributed to the lower
prevalence of  RFI as reported in some studies. The
socioeconomic state and ethnicity of the studied
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population could be a predisposing factor to higher
risk of RFI. The distribution of the severity of RFI
is consistent with the findings in NHANES study in
which patients with National Kidney Foundation K
– DOQI stages 1, 2 and 3 (mild and moderate)
constitute about 80% of the CKD population in
USA.16

The CD4 cell count was above 300cells/ul
in patients with normal renal function and mild RFI
while CD4 cell count in patients with moderate and
severe RFI was below 200 cells/ul. This is consistent
with earlier studies that reported impaired renal
function in HIV infected patients with significant
immuno suppression, having CD4 cell count less than
200ul/l8,10 11, 17. There was then an inference that CD4
cell had a protective role in the development of renal
diseases except acute tubular ischaemia18. This study
also supported by various reports that CD4 cell
count less than 200cells/ul is associated with
development of opportunistic infections,
malignancies and other organ diseases that affects
kidney functions. Muloma et al in Kenya and
Chaparro et al reported that in addition to CD4 cell
count of less than 200cells/ul, high viral load and
proteinuria in HIV infected patients were other
variables that are associated with progressive renal
impairment19, 20. However, RFI including HIV
associated nephropathy was recently reported in HIV
patients with normal or mildly impaired immune
state with CD4 cell count above 200cells/ul and who
usually were asymptomatic18, 21, 22.

Proteinuria was found to be higher in this
study in patients with lower CD4 cell count.
However there was no statistically significant
correlation between proteinuria and level of CD4
cell count in this study. Muloma et al19 reported a
similar finding in their study in which proteinuria was
found to be higher in patients with CD4 cell count
less than 200/ul, but had no significant correlation
with severity of immunosupression. Some other
studies had reported an inverse relationship between
proteinuria and CD4 cell count 9, 20.  The method of
assessing the urine protein excretion (dipstick or
PCR) may have influenced the outcome of  the studies.

Appropriate renal function assessment in
patients with HIV infection is usually not done in
many centres attending to these patients; the
assessment of renal functions in these centres were
mainly on patients with severe HIV/AIDS or those
with clinical features suggestive of  RFI. This has led
to missed or delayed diagnosis of RFI in HIV
infected patients in these centres.

Conclusion
This study revealed that RFI especially the mild type,
occurs in HIV patients with normal or mildly
impaired immune state with CD4 cell count above
300cells/ul. However severity of RFI in HIV
infected patients was found to be higher in patients
with severe immunosuppression as detected by CD4
cell count less than 200cells/ul.
Thus there is a need for assessment of renal functions
in all HIV infected patients at presentation,
irrespective of  their immune status. This will
encourage early detection, prompt intervention and
possibly reversal of the RFI.
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