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ABSTRACT: In order to assess the renal functionsl infected subjects receiving cares at Ebonyit&tiniversity Teaching
Hospital (EBSUTH), Abakaliki, 60 consenting HIV epositive individuals; grouped into Hi\hot on HAART (n = 30) and
HIV* on HAART (n = 30) with 29 apparently healthy HI¥renegative volunteers matched for age recruitéadsn April and
September 2009 were investigated. Plasma totakiproalbumin, urea and creatinine and urine proteéme analysed using
standard laboratory techniques. Approximatelyyseight (67.5%) of the participants were femalehwitean age of 31.67 +
11.10 years. While total protein was significar(fly< 0.05) lower in the HIV patients than the cohtHIV*" on HAART had
higher (p > 0.05) level than HVnot on HAART (7.02 + 0.90 g/dl vs. 6.92 + 1.31 ydHowever, HIV on HAART had
significantly higher albumin level than either Hiviot on HAART or controls. Significantly higher prartions of HIV infected
subjects had proteinuria with subjects on HAART ihgvlower proportion than their counterparts not lHAART. Also
significantly higher levels of plasma urea and tiréae were found in HIV not on HAART when compared with HAART naive
patients or control but higher in patients on HAARIEN in controls. These findings revealed thagalretysfunction exists in
HIV infected patients, irrespective of HAART, bubre pronounced in patients not receiving HAART.
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Introduction

Since the first case was reported in theye&0b, the prevalence of HIV infection has beerhanincrease until
recently when reductions in the prevalence wererted in some countries (1). The attenuation of H&durge has
been partly ascribed to treatment with HAART anttdyecares for people living with the pandemic. Heer, with
increased life expectancy of the affected individwhie to drug therapy, kidney disease has emergdte possible
causes of morbidity and mortality (2).
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Infection with Human Immunodeficiency virus I[{H has been associated with many types of rensg¢atie
including acute renal failure, acute tubular neisroand HIV-associated nephropathy (HIVAN) whichiraktely
may progress to end stage renal disease (3, 4)nwfitkv months if left untreated. Studies have shdhat the
prevalence of HIV- associated renal disease vaesrding to geographical locations (5, 6) and reitle estimated
14% of black patients and 6% of white patients wiied from HIV infection is the United States in B9Baving
renal disease (7). For instance, while Afhamal. (8) in Iran found no electrolyte imbalance, proteia, or renal
failure in HIV infected patients, azotaemia, a gooarker of HIV nephropathy had been reported ineNans with
HIV infection (9). Also, a high prevalence (38%) renal disease measured by proteinuria and/or telévserum
creatinine had been reported in Nigerians with Hiféction (10).

In addition to HIV infections, black race (1bjder age (12), HAART use (13), hypertension (Bdgbetes (15),
low CD4+ cell count, and high viral load (16) remed important risk factors for kidney disease. ddio kidney
disease that may progress to end-stage renal diseqsiring dialysis and renal transplant can lagmbsed in its
earlier stage through routine screening and caratheintion to changes in renal functions (2). llerexnically
disadvantaged settings of developing countries,revinenal transplant and dialysis may not be acokssearly
detection of renal disease may have some clinigdl fmancial implications for people living with MIAIDS.
Because of the increasing prevalence of HIV andgtiosving demands for HAART, the two important risictors
for renal dysfunction, this study was conductedi¢ses the impact of HIV infection with or withouAART on
renal functions of HIV infected individuals receigi care at Ebonyi State University Teaching Hogpkhakaliki,
Nigeria.

Materials and M ethods

This study was conducted at Ebonyi State éhsity Teaching Hospital Abakaliki between Aprilda8eptember
2009. The Ethics and Research Committee of théutish approved the protocol for the study. Théjeats were
60 consenting HIV patients (with duration of infect > 3 year) receiving cares at Out Patient Collingeand Care
Centre of the Hospital. They were divided into Hi¥ropositive not on HAART (n = 30) and HIV seropiesi on
HAART (n = 30). Patients newly diagnosed or havamy other clinical disorders that may affect refualctions
were not allowed to participate in the study. Twenine (29) apparently healthy HIV seronegativeivitlials
comprising staff and Medical students matched fgr acted as controls. Age of the patients and velrs were
obtained by oral interview. Non fasting venousoolo(5.0ml) and urine (5.0 ml) were collected fromcte
participant. The blood sample was dispensed itiiuln heparin bottle and centrifuged at 2000g faoniGutes for
the separation of the plasma. Plasma was frozen ahalyses was not carried out immediately.

Plasma total protein was determined by Biuret mebt{ir) as previously described while plasma albuméas
determined by bromocresol green method (18). Plagea was determined by the method described by euad.

(19) and creatinine estimation was done by methagdinally described by Benedict and Behie (20) aed
evaluated by Stevenat al. (21). Urinalysis for the detection of proteinusigas done using reagent test strips
(Makromed, Johannesburg, South Africa). Proteinwaa defined as any shade of colour change oretigent test
strip.

Statistical Analysis
Data analyses was done using SPSS versio@difiparison of parameters was done using one walysas of

variance (ANOVA) and correlations between paransetezre analysed using Pearson correlation analalses
are expressed as mean + S.D. / or proportion (ptage) with statistical significant set<a0.05.
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Results

The distributions of subjects are shown iml€&al. Of the 89 participants, 67.4% were femalthviégmale to
male ratio of approximately 3:1 in the subjects aridin the controls.

Table 1: Sex distribution of HIV-seropositive sutigeand controls (percentage in parenthesis).

Sex Control HIV not on HAART HIV on HAART Total
Male 14 (48.3) 8 (27.6) 7 (24.1) 29
(48.3) (26.7) (23.3) (32.6)
Female 15 (25) 22 (36.7) 23 (38.3) 60
(51.7) (73.3) (76.7) (67.4)
Total 29 30 30 89

Table 2: Age and plasma parameters of HIV seropesiuibjects and controls.

Parameters Control HIV® not HAART HIV* on HAART p-values
(n=29) (n =30) (n =30)

Age 31.62+11.1 31.43+£11.0 31.97+£11.2 0.982
Total protein (g/dl) 9.63+1.95 6.92 +1.31 7.0D.53 0.000
Albumin (g/dI) 2.75+0.77 2.63+0.53 3.42 +0.73 0.000
Urea (mg/di) 19.75 + 8.39 47.72 +26.51 31.91 4821. 0.000
Creatinine (mg/dl) 0.62+0.34 1.14+1.06 0.99.#0 0.027
Proteinuria (n/%) 2 (6.9) 10 (33.3) 6 (20.0) 0.041

Values are expressed as mean + S.D.
P < 0.05 is considered significant

From Table 2, there was no significant agéedihce in the subject and control groups. Althopisma total
protein was comparable between the HIV patientsethwvas significantly (p < 0.05) lower plasma tgsdtein in
the subjects compared with the controls. Howetleough within the reference range, plasma albumas w
significantly lower in HIV not on HAART and controls compared with the FHidh HAART (2.63 +0.53 & 2.75 +
0.77 respectively vs. 3.42 £ 0.73, p < 0.05).

While plasma urea was significantly higherHiV subjects, either on HAART or not on HAART thdine
control, the level was higher in HIV patients nat HAART compared with patients on HAART. Also, Rizs
creatinine was significantly higher in HIV patiemtet on HAART compared with those on HAART and colgt
but higher in patients on HAART than in controls9® + 0.70 vs. 0.62 + 0.34). Proteinuria was found
significantly (p < 0.05) higher proportion of HiVifected patients either on HAART or not than in tioatrols but
more in HIV" not on HAART than their counterparts on HAART.

Discussion

This study has shown that HIV infection affecenal functions which are ameliorated by treatmaith
HAART. In the present study renal dysfunction cletedzed by elevated urea, creatinine and protgnwas
observed in HIV infected subjects compared with toatrols with dysfunction more in patients not eietg
HAART than in patient receiving HAART. These finds suggest that HAART-use may have positive impact
renal dysfunction associated with HIV infection.i§’Buggestion is consistent with the findings afebtDuncanet
al. (22) where renal syndrome was resolved after aighniths of HAART initiation. Several studies havewh
beneficial effects of HAART and aldosterone conwegrtenzyme (ACE) inhibitors on reducing proteinuaad
slowing the progression of renal disease in HI\éatéd cohorts (23-27). Evidence suggests a dicdetaf HIV
infection in the pathogenesis of HIVAN (28, 29)nke effective control of viral replication shoulésult in slow
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progression of renal disease. It has been fourtdridlaof death from any cause or opportunistieations, risk of
major cardiovascular, renal, or hepatic disease, @sks of cardiovascular and renal disease seggratere

statistically significantly lower in the viral-sumssion group than in the drug-conservation gr&f).(Also, the
substantial improvement in the survival of HIV-iofed patients on dialysis noted after 1995 has la¢teibuted to
HAART (31). Recent evidence suggests that the maditf cyclosporine to HAART may offer other longrin

beneficial effects (32) as cyclosporine and mycojplete may have anti-retroviral effects. Howevems studies
have implicated drug toxicity in the aetiology ofMHassociated renal disease (9, 33, 34).

Significantly lower plasma total protein in\Hseropositive subjects in the present study dwsrates earlier
studies (9, 35) but however contrasts the highezl$ereported by Audet al. (36). Although the reason for the
discrepancy in the findings is unknown, it may lmmected with disease severity. Although serum fmtatein
estimation has limited diagnostic importance whempgared to albumin because of the compensatorgases in
other serum proteins (the globulins) during infexs, its relevance in the evaluation of patients wome clinical
conditions such as malnutrition, malignancy, rearal liver diseases and immune disorders canngriwead (37).

Decrease in plasma/serum total protein in Hiféction has been associated with either increésssks and/or
catabolism or as a result of reduction in intakel/an absorption due to sores in the mouth, phargnd/or
oesophagus, fatigue, depression and side effeatsedications (38). However, HAART users were fotmdhave
significantly higher serum total protein than naerts (7.02 £ 53 mg/dl vs. 6.92 + 1.31 mg/dl). Tisisalso in
corroboration of the earlier findings (9, 39). Téignificantly higher plasma total protein in HAARIBers in the
present study therefore suggests that HAART-usedugs protein metabolism by improving the CD4 co{4t),
although it could not be established if the lowenusn protein levels in HIV/AIDS patients in the peat study were
related to CD4 count.

Reduction in protein loss through diarrhoed aatabolism in HAART users may also be a fadttwwever,
with HIV progression protein loss may be more pruomed as it has been shown that about 0.6-1.2gotdip per
kilogram body weight per day are lost in adults doiénfection as a result of mobilisation of amiacids from
skeletal muscles in response to the release okioys such as interleukin-1 (IL-1) and tumour nsigdactor-alpha
(TNF-0) (40). These losses have been found to be highetiarrhoea and dysentery, which are common in HIV
infection. This is evidenced by the significantyer plasma albumin in HIVhot on HAART when compared with
that of patients on HAART. Serum albumin is a ukefarker of body protein stores and decreased leaglbeen
found in protein wasting and diarrhoea diseasa &$lV infection (36). Form this study, it is conded that renal
disorders exist among HIV infected subjects in Ad#k which appeared to be ameliorated by HAARErtpy.
We therefore recommend routine renal function téstsHIV-infected individuals, and institution of AART
therapy for the at risk groups despite the poténdigicity of HAART, as renal dysfunction may beesvgreater
when HIV is left untreated for too long.
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