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ABSTRACT

Human immunodeficiency virus (HIV) infection is a common cause of chronic kidney disease (CKD) in Sub-Saharan Africa. This study
aims at identifying the prevalence and predictors of CKD in newly diagnosed HIV patients in Owerri, South East Nigeria. This was
a cross-sectional study consisting of 393 newly diagnosed HIV-seropositive subjects and 136 age- and sex-matched seronegative
subjects as controls. CKD was defined as 24-hour urine protein (24-HUP) 2=0.3 g and/or glomerular filtration rate (GFR) < 60 ml/min.
Subjects were recruited from the HIV clinic and the Medical Outpatient Department of Federal Medical Centre, Owerri. Clinical
and anthropometric data were collected. Relevant investigations were performed, including HIV screening and relevant urine and
blood investigations. The mean age of the HIV subjects was 38.84 + 10.65 years. CKD was present in 86 (22.9%) HIV subjects and
11 (8.1 %) controls. Low waist circumference (WC), high serum creatinine, high spot urine protein/creatinine ratio (SUPCR), high
24-HUP/creatinine Ratio (24-HUPCR), high 24-HUP/osmolality Ratio (24-HUPOR) predicted CKD in HIV subjects. CKD prevalence
is high (22.9%) among newly diagnosed HIV patients in South East Nigeria. The predictors of CKD included WC, serum creatinine,
SUPCR, 24-HUPCR, and 24-HUPOR.
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Introduction Human immunodeficiency virus-seropositive subjects are

not only prone to chronic kidney disease (CKD) from HIV

In 2013, about 35.3 million people worldwide were
estimated to be living with human immunodeficiency
virus (HIV).!"! Seventy percent of these live in sub-Saharan
African countries.”! In East African countries like Uganda,
Kenya, and Tanzania, the prevalence of HIV-seropositive
subjects is about 5%.™M The prevalence in Central African
countries like Cameroon and Gabon is about 5%." In Nigeria,
about 3.7% of the populations are HIV-seropositive.!
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infection itself, but also from other causes of CKD that
are observed in the general population as well as from
nephrotoxic effects of some of the drugs that are used in
treating HIV-seropositive subjects.

The global prevalence of CKD in HIV subjects has not
been well-defined.™?! A large European study found
a prevalence of 4%."% In USA, the prevalence ranges
from 2% to 15.5%."7! Other studies showed similar
prevalence in China Rwanda and Burundi.[®1%

There is dearth of data from South East Nigeria on
prevalence of CKD in HIV subjects. In other parts of
the country, some studies carried out showed that the
prevalence of CKD among HIV patients ranges between
38.0% and 58.3%. 1114

Studies have also shown that predictors of CKD
in HIV patients include Black race, increasing HIV
ribonucleic acid level, absolute CD4 lymphocyte count
less than 200 cells/ml, serum creatinine, presence of

10 | Jan 2016/ Vol 26 / Issue 1

Indian Journal of Nephrology



Anyabolu, et al.: Prevalence and predictors of CKD in HIV subjects

antibodies to hepatitis C virus, age >45 years and low
estimated glomerular filtration rate (eGFR).[}*161 A
study in north-central Nigeria found CD4 cells count
<200 cells/ml and older age in females as predictors of
CKD in HIV patients.['”]

There are few studies on the prevalence and predictors
of CKD in HIV subjects emanating from Nigeria; there is
currently none from South East Nigeria. These findings
prompted us to undertake this study in Federal Medical
Centre, Owerri, south-east Nigeria.

Materials and Methods

This was a five-month cross-sectional study on the
prevalence and predictors of CKD in newly diagnosed
HIV patients. The survey was carried out between March
2011 and August 2011 in Federal Medical Centre, Owerri,
Imo State, Nigeria. The study consisted of 393 newly
diagnosed drug-naive, HIV-seropositive adult subjects (in
the age range of 18-65 years) and 136 age- and
sex-matched HIV-seronegative subjects as control group.
Exclusion criteria included subject below 18 years or
above 65 years, febrile illnesses, evidence of heart failure,
urinary tract infection, diabetes mellitus, hypertension,
evidence of urological disease, and use of drugs that
could interfere with urinary creatinine excretion. The
same exclusion criteria applied to the control group. An
interviewer-structured questionnaire was administered
and relevant data were collected. These included patient’s
age, sex, diagnosis and co-morbidities (diabetic mellitus,
hypertension, etc.).

Approval for this study was obtained from the Ethical
and Research Committee of Federal Medical Centre,
Owerri.

The biographic, anthropometric and other relevant
data were captured with the aid of a questionnaire.
Investigations performed by the subjects included
HIV screening and confirmatory tests, spot urine
protein (SUP), spot urine creatinine (SUCr), spot
urine osmolality (SUOsm), serum creatinine (SCr),
fasting serum lipid profile, hemoglobin (Hb), CD4 cells
count, 24-h urine creatinine (24-HUCr), 24-h urine
osmolality (24-HUOsm), 24-h urine protein (24-HUP),.
Others include SUP/creatinine ratio (SUPCR),
24-HUP/creatinine ratio (24-HUPCR), 24-HUP/osmolality
ratio (24-HUPOR), SUCr/osmolality ratio (SUCOR),
24-HUCr/osmolality ratio (24-HUCOR). CKD was defined
as 24-HUP =0.300 g and/or GFR <60 ml/min.

Potential predictors of CKD evaluated were age, sex,
serum creatinine, SUP, SUCr, SUOsm, 24-h urine

volume (24-HUV), 24-HUCr, 24-HUOsm, SUPCR,
SUPOR, 24-HUPCR, 24-HUPOR, SUCOR, 24-HUCOR,
body mass index (BMI), waist circumference (WC),
CD4 cells count, cholesterol, triglyceride (TG), low
density lipoprotein-cholesterol (LDL-C), high density
lipoprotein-cholesterol (HDL-C), Hb, systolic blood
pressure (SBP), and diastolic blood pressure (DBP).

There are no universally acceptable cut-off criteria for
defining abdominal obesity using WC, given the existence
of different criteria (including the International Diabetes
Foundation,'® and the Adult Treatment Panel IIL,!*!
which are the more prominent criteria), and there are
also different cut-offs for obesity for men and women.
Bearing this in mind, we decided to use the Adult
Treatment Panel III, which is commonly used in our
country.

Statistical package for the social sciences (SPSS)
version 17.0 (SPSS Inc., Chicago, IL, USA) statistical
software was used to analyze the data. The strength
of association between the variables and CKD was
determined by correlation statistics while multivariate
linear regression was used to quantify the association of
variables to predict CKD. All tests were two-tailed with
P < 0.05 taken as statistically significant.

Results

The mean age of the subjects was 38.84 + 10.65 years,
and their age ranged between 18 years and 65 years. The
total number of the HIV seropositive subjects was 393 HIV;
283 (72.0%) were females while 110 (28.0%) were males.
Eighteen subjects had incomplete investigation results and
were removed from the study, making the actual number
375 subjects. The total number of the seronegative
control subjects was 136 HIV; 98 (72.1%) were females
while 38 (27.9%) were males. The female:male ratio was
approximately 3:1 in both the HIV-seropositive subjects
and the HIV-seronegative controls. The mean serum
creatinine in HIV subjects was 1.03 += 0.42 mg/dl, and
in the control it was 0.88 = 0.19 mg/dl (P < 0.001). The
mean GFR (creatinine clearance) for the HIV subjects
was 91.42 = 22.98 ml/min, and in the control it was
93.01 * 15.91 ml/min (P = 0.458).

Table 1 shows that out of the 375 HIV subjects, 86 (22.9%)
had CKD compared with 11 (8.1%) of the 136 non-HIV
controls. These were statistically significant.

Table 2 shows the relationship between CKD and selected
risk factors in the study population. The prevalence of
CKD in HIV subjects among the different BMI categories
was highest among those with BMI <18.5 (75%), and
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lowest among those with BMI =30 (28.75%). However, in
the non-HIV control subjects the prevalence of CKD was
highest among those with BMI of 18.5-24.9 (21.05%),
while no case was seen in those with BMI of <18.5.

There was significant association between CKD in HIV
subjects and WC in males (P = 0.011). A total of 89 males
who were HIV seropositive had WC <102 cm. Of these,
45 (50.6%) had CKD. A total of 14 had WC >102 cm.
Of these, only 2 (14.3%) had CKD. In addition, in males,
prevalence of CKD in HIV increased as WC decreased.
In females, a total of 145 had WC <88. Of these,
67 (46.2%) had CKD. A total of 128 had WC >88. Of

Table 1: Prevalence of variables in study population

Variables Number present (%) P
HIV subjects Controls
(n=375) (n=136)
Proteinuria >0.3 g/day 54 (14.4) 11(8.1) <0.001
GFR (CICr) <60 ml/min 32 (8.5) 0 (0) <0.001
CKD (proteinuria >0.3 g/day 86 (22.9) 11 (8.1) <0.001

and/or GFR <60 ml/min)

GFR: Glomerular filtration rate, CICr: Creatinine clearance, CKD: Chronic
kidney disease, HIV: Human immunodeficiency virus

these, 28 (21.8%) had CKD. In females, prevalence of
CKD in HIV declined as WC increased.

There was no significant difference between the HIV
subjects who had CKD and those without CKD in the
different CD4 cell counts categories (CD4 <200 cells/mm?®
P = 0.099 and CD4 =200 cells/mm?® P = 0.753). There
were no statistically significant difference in lipid profile
between HIV subjects with CKD and those without CKD,
P = 0.331, LDL-C, P = 0.542, HDL-C, P = 0.489, TG,
P =0.167.

No significant association was found between CKD and
the variables in the HIV-negative control group.

Table 3 shows correlation coefficient of CKD with
BMI, WC, and Hb were —0.167, —0.297, and —0.142,
respectively. P values were significant. The negative
values indicate an inverse relationship. In contrast, the
correlation coefficient of CKD with SCr, SUB 24-HUV,
SUPCR, SUPOR, 24-HUPCR, and 24-HUPOR were 0.123,
0.245, 0.235, 0.200, 0.256, 0.432, and 0.413, respectively.

Table 2: Relationship between CKD and selected risk factors in the study population

Variable HIV subjects (n=393) Controls (n=136)
CKD present CKD absent 3P LHR/P CKD present CKD absent 3P LHR/P
(nl%) (n=142) (nl%) (n=251) value value (nl%) (n=20) (nl%) (n=116) value value
BMI
<185 18 (4.8) 6 (1.6) 17.726  17.438 0 (0) 14 (10.3) 5.021 7.004
18.5-24.9 51 (13.6) 77 (20.5) <0.001 <0.001 12 (8.8) 45 (33.1) 0.170 0.072
25-29.9 50 (13.3) 94 (25.0) 2 (1.5) 22 (16>2)
>30 23 (6.1) 57 (15.2) 6 (4.4) 35 (25.7)
Waist C (cm)
Male
<102 45 (43.7) 44 (42.7) 6.417 7.149 2(5.4) 34 (91.9) 0.059 0.113
>102 2(1.9) 12 (11.7) 0.011 0.008 0(0) 1(2.7) 0.809 0.737
Female
<88 67 (24.5) 78 (28.6) 17.740 18.160 10 (10.2) 52 (53.1) 0.564 0.554
>88 28 (10.3) 100 (36.6) <0.001 <0.001 8(8.2) 28 (28. 0.453 0.457
CD4
<200 27 (7.2) 18 (4.8) 0.099 0.098 XXXX XXXX XXXX XXXX
>200 206 (54.9) 124 (33.1) 0.7583 0.754 Xxxx Xxxx Xxxx XXXX
FSLP cholesterol-T
Desirable(<200) 124 (33.0) 210 (55.9) 2.210 2.127 17 (12.5) 91 (66.9) 2.669 4,533
Borderline(200-240) 14 (3.7) 22 (5.9) 0.331 0.345 3(2.2) 12 (8.8) 0.263 0.104
High (>240) 4(1.1) 2(0.5) 0(0) 13 (9.6)
LDL-C (mg/dl)
Desirable(<100) 118 (31.5) 190 (50.7) 0.372 0.376 9 (6.6) 56 (41.2) 0.075 0.075
Borderline(100-160) 23 (6.1) 44 (11.7) 0.542 0.540 8 (5.9) 44 (32.4) 0.963 0.963
High(>160) 0 (0) 0 (0) 3(2.2) 16 (11.8)
HDL-C (mg/dl)
Low (<40) 46 (12.2) 84 (22.3) 0.479 0.481 12 (8.8) 63 (46.3) 0.223 0.225
High (=40) 96 (25.5) 150 (39.9) 0.489 0.488 8(5.9) 53 (39.0) 0.637 0.635
Triglyceride (mg/dl)
Desirable (<150) 124 (33.0) 214 (56.9) 5.068 5.305 20 (14.7) 106 (77.9) 1.861 3.315
Borderline(150-195) 16 (4.3) 13 (3.5) 0.167 0.151 0 (0) 3(2.2) 0.394 0.191
High (>195) 2(0.5) 6 (1.6) 0(0) 7 (5.1)

CKD: Chronic kidney disease, BMI: Body mass index, WC: Waist circumference, CD4: Cluster of differentiation four (cells/ml), FSLP: Fasting serum lipid profile,
Cholesterol-T: Total cholesterol, LDL-C: Low density lipoprotein cholesterol, HDL-C: High density lipoprotein cholesterol, £%: Chi-square, LHR: Likelihood ratio,

Xxxx: Not evaluated
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Pvalues were significant. This implies a direct relationship
between CKD and these factors.

There was no significant correlation between age, sex,
SUCr, SUOsm, 24-HUCr, 24-HUOsm, SUCOR, 24-HUCOR,
CD4 cells count, cholesterol, LDL-C, HDL-C, TG, SBE and
DBP with CKD.

Table 4 shows a multivariate linear regression analysis of
the potential predictors of CKD in HIV subjects. High SCr,
high SUPCR, high 24-HUPCR, high 24-HUPOR, and low
WC levels are predictors of CKD in the model. P < 0.05
was taken as statistically significant.

Discussion

Our study showed that 22.9% of the HIV subjects had
CKD, while 8.1% of the non-HIV controls had CKD. The
study also showed that there was an inverse correlation
between CKD and WC in HIV subjects. In addition, there
was a direct correlation between CKD and SCr, SUPCR,
24-HUPCR, 24-HUPOR in HIV subjects. Multivariate
linear regression showed that WC, SCr, SUPCR,
24-HUPCR, and 24-HUPOR were predictors of CKD in
HIV subjects.

The CKD prevalence of 22.9% in HIV seropositive subjects
is lower than the 53.3% prevalence observed by Okafor
et al.' in Benin, south-south Nigeria. However, our
finding is in keeping with some other studies carried out
in other parts of Nigeria.l!14

In the study, low WC was found to be a predictor of
CKD in male HIV subjects. This agrees with a study in
which low BMI was found to be a predictor of CKD
in HIV population. We did not find any association
between the female sex and CKD in HIV patients; this is
in contrast to a study carried out in Northern Nigeria in
which female gender was found to be predictive of CKD
in HIV patients."”!

The study showed that SUPCR, an index of 24-HUP,
predicted CKD in HIV subjects. This is in keeping with a study
in which proteinuria was found to be associated with the
development of AIDS defining illness, progression to CKD,
and an increased risk of death in HIV-infected patients. "

Both 24-HUPCR and 24-HUPOR were found to be
predictors of CKD in HIV subjects in this study. In clinical
practice the 24-HUPCR and 24HUPOR are not routine
screening indices for CKD. However, there is dearth of
studies that assessed the use of these parameters as
potential predictors of CKD in HIV patients.

Table 3: Correlation of CKD with selected variables in
HIV subjects

Variables Correlation value P
Age -0.024 0.640
Sex -0.100 0.054
Serum creatinine 0.123 0.0172
Spot urine protein 0.245 <0.001
Spot urine creatinine -0.076 0.142
Spot urine osmolality -0.072 0.163
24-h urine volume 0.235 <0.001
24-h urine creatinine 0.070 0.179
24-h urine osmolality 0.002 0.973
SUPCR 0.200 <0.001
SUPOR 0.256 <0.011
24HUPCR 0.432 <0.001
24HUPOR 0.413 <0.001
SUCOR 0.015 0.768
24HUCOR 0.025 0.632
BMI -0.167 0.001
wC -0.297 <0.001
CD4 cells count -0.062 0.231
Cholesterol -0.058 0.260
Triglyceride -0.023 0.658
LDL-C -0.011 0.835
HDL-C 0.030 0.561
Hemoglobin -0.142 0.006
SBP 0.006 0.913
DBP -0.013 0.796

CKD: Chronic kidney disease, BMI: Body mass index, WC: Waist circumference,
SUPCR: Spot urine protein/creatinine ratio, SUPOR: Spot urine protein/osmolality
ratio, 24HUPCR: 24-h urine protein/creatinine ratio, 24HUPOR: 24-h urine
protein/osmolality ratio, SUCOR: Spot urine creatinine/osmolality ratio,
24HUCOR: 24-hour urine creatinine/osmolality ratio, BMI: Body mass index,
WC: Waist circumference, LDL-C: Low density lipoprotein cholesterol, HDL-C: High
density lipoprotein cholesterol, SBP: Systolic blood pressure, DBP: Diastolic blood
pressure, CD4: Cluster of differentiation four, HIV: Human immunodeficiency virus

Table 4: Multivariate linear regression analysis showing
risk factors for CKD in HIV subjects

Variable Beta t P

Serum creatinine 0.133 2.749 0.006
Spot urine protein 0.154 1.618 0.107
24-h urine volume 0.082 1.748 0.081
SUPCR 0.345 3.836 <0.001
SUPOR 0.109 1.868 0.063
24HUPCR 0.363 5.671 <0.001
24HUPOR 0.191 3.303 0.001
BMI 0.104 1.567 0.118
wC -0.295 -5.979 <0.001
Hemoglobin -0.028 -0.592 0.554

Model summary R=0.579, R?=0.335, Standard error of estimate=0.401, P<0.001.
SUPCR: Spot urine protein/creatinine ratio, SUPOR: Spot urine protein/
osmolality ratio, 24HUPCR: 24-h urine protein/creatinine ratio, 24HUPOR: 24-h
urine protein/osmolality ratio, CKD: Chronic kidney disease, BMI: Body mass
index, WC: Waist circumference, HIV: Human immunodeficiency virus

High serum creatinine was found to be predictive of CKD
in HIV subjects in keeping with some earlier studies.[!16]
However, the use of serum creatinine-based estimated GFR
is more reliable in the assessment of renal function.?!!

Agbaji et al. showed in their study that there is an
association between age and CKD in HIV patients. The
study showed that older age was a predictor of CKD in
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HIV subjects. However, our study did not show such
relationship, despite the fact that the mean age of the
subjects in their study and ours was almost the same.

Our study did not find any association between
cholesterol, TG, HDL, LDL, and CKD as was the case
in similar earlier studies.?>?®) However some earlier
studies'®!" showed that high total cholesterol and high
TG predicted CKD and renal dysfunction, in HIV patients.

We did not find a significant association between
CD4 cells count and CKD, unlike in some studies in
which low CD4 cells count was found to predict CKD in
HIV.1124261 This observed difference could be adduced
to the difference in study design.

Spot urine protein was associated with CKD in HIV patients
in this study; however, the multivariate analysis showed
that it is not a predictor of CKD in HIV subjects. The reason
may be because semi-quantitative urine protein analysis
or even quantitative SUP concentrations correlates poorly
with the quantitative 24-HUP measurements due to
variations in the levels of SUP during the day, as shown
by a study.?1

In this study, the results showed that low Hb was associated
with CKD in HIV subjects; however, multivariate linear
regression showed that Hb is not a predictor of CKD in
HIV subjects. An earlier study had observed otherwise.
This does not agree with the report of a study in which
low Hb was found to be a predictor of CKD.!28!

The study also showed that there was no association
between SBP. DBPB, and CKD. In contrast, some studies
reported SBP and DBP as predictors of CKD.!®11221 This
difference observed here may be explained by the
exclusion of hypertensive patients in our study criteria
and the high incidence of gastrointestinal conditions
causing poor intake, volume depletion such as diarrhea
and vomiting found in HIV patients. In addition, HIV
patients are known to have some tubular dysfunction
that may lead to salt-wasting nephropathy, >’ a condition
that may possibly contribute to keeping the blood
pressure low. However, this was not assessed in our
study.

Conclusion

Chronic kidney disease prevalence is high (22.9%)
among newly diagnosed HIV patients in south-east
Nigeria. The predictors of CKD in HIV subjects include
low WC (P < 0.001), high SCr (P = 0.006), high
SUPCR (P < 0.001), high 24-HUPCR (P < 0.001), and
high 24-HUPOR (P = 0.001) from our study.

The study reveals high prevalence of CKD in HIV subjects,
and this brings to the fore, the need to investigate these
subjects thoroughly in other to identify those patients at risk,
and those that have renal disease. This will act as a guide
in implementing potentially preventive and therapeutic
strategies to whittle down CKD in HIV population.

Limitations of the Study

In this study, single assessment of urine protein and GFR
was used for CKD instead of two assessments over a
minimum of three months. This may have influenced the
prevalence of CKD observed in the study. In addition, it
was carried out in a single center in South East Nigeria.
There is need for a multi-center study to give a thorough
picture of the prevalence in south-east Nigeria.
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