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Abstract 

 

This study was carried out to investigate the effect of antiretroviral therapy on some renal 

parameters of HIV seropositive individuals in Rivers State, Nigeria. A total of 300 HIV 

patients, who are undergoing treatment were recruited in this study, aged 20-70 years. They 

were classified into three groups; Group 1 was made up of HIV sero-Positive infected 

individuals on highly antiretroviral therapy as the test subjects. Group 2 was HIV sero-

Positive infected individual but not on highly active antiretroviral therapy as control 1. 

Group 3 was HIV sero-negative individual as control 2. Ethical approval for the study and 

informed consent from the participants was obtained. Renal parameters evaluated were 

Urea, Creatinine, Na, K, Ca, HCO3 and uric acid. The results of the renal parameters were 

statistically significantly higher (P<0.05) in Na, K, HC03, Urea, creatinine and Ca of test 

subject and control I. compared to control II. Also, statistically significant increase (P<0.05) 

in Na, K, HC03, urea, Creatinine and Ca, of the test subject and control 1 compared to 

control II. In relation to sex there was also statistically significant increase (P<0.05) in Na, 

K, HCo3, urea, creatinine, Ca of test subject and control I compared to control II in relation 

to Age group groups. Based on duration of therapy, for HIV positive patients who have been 

on Highly Active Antiretroviral Therapy (HAART) for 0-2 years, there were no significant 

increase (P<0.005) in Na and calcium level, however there was statistically significant 

increase (P<0.05) in K, HC03, urea, creatinine, Ca. For 10 years and above, there was 

statistically significant increase (p<+0.05) in Na, K, HC03, urea, creatinine, Ca, compared 

to their respective control I and control II. This study demonstrated that long term 

administration of HAART to HIV infected positive subjects could lead to metabolic disorder 

which could predispose the patient to high risk of coronary heart disease.   

 

Keywords: Highly Active Antiretroviral Therapy, HIV infections, HIV sero-negative 

individual, HIV seropositive individuals, Renal parameters  
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Introduction 

 

Human Immunodeficiency Virus (HIV) is a lentivirus (a member of the retrovirus family) 

that causes Acquired Immunodeficiency Syndrome (AIDS)
1
, a condition in humans in which 

the immune system begins to fail, leading to life-threatening opportunistic infections. 

Infection with HIV occurs by the transfer of blood, semen, vaginal fluid, pre-ejaculate, or 

breast milk. Within these bodily fluids, HIV is present as both free virus particles and virus 

within infected immune cells.  

 

The four major routes of transmission are unsafe sex, contaminated needles, breast milk, and 

transmission from an infected mother to her baby at birth (vertical transmission). Screening 

of blood products for HIV has largely eliminated transmission through blood transfusions or 

infected blood products in the developed world. HIV infection in humans is considered 

pandemic by the World Health Organization (WHO). Nevertheless, complacency about HIV 

may play a key role in HIV risk. From its discovery in 1981 to 2006, AIDs killed more than 

25 million people. HIV infects about 0.6% of the world’s population. In 2005 alone, AIDs 

claimed an estimated 2.4-3.3 million lives, of which more than 570,000 were children. A 

third of these deaths are occurring in sub-Saharan Africa, retarding economic growth and 

increasing poverty. 

 

Renal function tests are specialized tests and are advised when medical history, examination 

and routine tests like urine analysis are suggestive of some renal disease. Estimation of renal 

function is important in a number of clinical situations, including assessing renal damage and 

monitoring the progression of renal disease. Renal function should also be calculated if a 

potentially toxic drug is mainly cleared by renal excretion. The dose of the drug may need to 

be adjusted if renal function is abnormal. Renal function tests are only for the analysis of the 

functional capacity of kidneys. Renal function tests do not give any information about the 

structural integrity or the structural pathology. For structural details renal imaging and biopsy 

has to be done. The functional unit of the kidney is the nephron, which is composed of the 

glomerulus, proximal convoluted tubules (PCT), loop of Henle, distal convoluted tubules 

(OCT) and the collecting tubules. 

Quantitation of overall function of the kidneys is based on the assumption that all functioning 

nephrons are performing normally and that a decline in renal function is due to complete 

functional loss of nephrons rather than to compromised function of nephrons. 

Renal tubules make up 95% of’ the renal mass, do the bulk of the metabolic work and modify 

the ultra-filtrate into urine. They control a number of kidney functions including acid-base 

balance, sodium excretion, urine concentration or dilution, water balance, potassium 

excretion and small molecule metabolism (such as insulin clearance). Measurement of tubular 

function s impractical fur daily clinical use and performed only when there are specific 

indications. As markers of renal function creatinine, urea, uric acid and electrolytes are for 

routine analysis whereas several studies have confirmed. 

Urea is major nitrogenous end product of protein and amino acid catabolism, produced by 

liver and distributed throughout intracellular and extracellular fluid. In kidneys urea is filtered 

out of blood by glomeruli and is partially being reabsorbed with water. The most frequently 

determined clinical indices for estimating renal function depends upon concentration of urea 

in the serum. It is useful in differential diagnosis of acute renal failure and pre renal condition 

where blood urea nitrogen-creatinine ratio is increased
2
. Urea clearance is a poor indicator of 

glomerular filtration rates its overproduction rate depends on several non-renal factors, 
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including diet and urea cycle enzymes. Increased blood urea nitrogen (BUN) is often 

associated with kidney disease or failure, blockage of the urinary tract by a kidney stone, 

congestive heart failure, dehydration, fever, shock and bleeding in the digestive tract. 

Creatinine is a waste product of creatine, an important energy storage substance in muscle 

metabolism. Creatinine is a breakdown product of creatine phosphate in muscle, and is 

usually produced at a fairly constant rate by the body depending on muscle mass
3
. Creatinine 

is an anhydride of creatine and is not used in be body. The serum creatinine level is a more 

reliable indicator of renal function than the blood urea nitrogen (BUN). Serum creatinine 

concentration increase in the presence of impaired renal function. Creatinine is commonly 

used as measure of kidney function. The normal creatinine clearance test valve is 110-1 

50rn1/min in male and in female it is 100-130ml/min. The National Kidney Disease 

Education Program recommends calculating glomerular filtration rate from serum creatinine 

concentration
4
.  

The creatinine clearance test is used to monitor the progression of renal disease. The 

diagnosis of renal failure is usually suspected when serum creatinine is greater than the upper 

limit of the “normal” interval. In chronic renal failure and uremia, n eventual reduction 

occurs in the excretion of creatinine by both the glomeruli and the tubules. Creatinine values 

may alter as its generation may not he simply a product of muscle mass hut influenced b’ 

muscle Function, muscle composition, activity, and diet and health status
5
. The increased 

tubular secretion of creatinine in some patients with kidney dysfunction could give false 

negative value
6
. The elevated values are also seen in muscular dystrophy paralysis, anemia, 

leukemia and hyperthyroidism. The decreased values are noticed with glomerulonephritis, 

congestive heart failure, acute tubular necrosis, shock, polycystic kidney disease, and 

dehydration
7
. 

Sodium is the major positive ion (cation) in fluid outside of cells. The chemical notation for 

sodium ion is Na. When combined with chloride, the resulting substance is table salt. Excess 

sodium (such as that obtained from dietary sources) is excreted in the urine. Sodium regulates 

the total amount of water in the body and the transmission of sodium into and out of 

individual tells also plays a role in critical body functions. Many processes in the body, 

especially in the brain, nervous systems and muscles, require electrical signals for 

communication. The movement of sodium is critical in generation of these electrical signals. 

Too much or too little sodium therefore can cause cells to malfunction, and extremes in the 

blood sodium levels, (too much or too little) can be fatal. 

Potassium is the major positive ion (cation) found inside of cells. The chemical notation for 

potassium is IC. The proper level of potassium is essential for normal cell function. Among 

the many functions of potassium in the body are regulation of the heartbeat and the function 

of the muscles. A seriously abnormal increase in potassium (hyperkalemia) or decrease in 

potassium (hypokalemia) can profoundly affect the nervous system and increases the chance 

of irregular heartbeats (arrhythmias), which, when extreme, can be fatal.The normal blood 

potassium level is 3.5-5.0 milliEquivalents/liter (mEq/L), or in international units, 3.5 - 5.0 

millimoles/liter (mrnol/I.). 

Antiretroviral therapy (ART) has been reported to improve the health and prolong the lives of 

most sero-positive patients, as compared to other therapies. HAART is observed to alter the 

course of HIV disease dramatically with decreased mortality and morbidity since its 

introduction in the 1990s. 
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There are few research reports about effects of ART among patients on HAART in Nigeria. 

Also, the roles of socio-demographic characteristic, psychosocial factors as predicators of 

effects have produced largely inconsistent results. This work is therefore carried out to 

evaluate the effect of anti-retroviral therapy on the biochemical indices of HIV sero-positive 

individuals in Rivers State, Nigeria. 

Materials and Methods 

 

Study Area 

 

This study took place in the University of Port Harcourt Teaching Hospital, Choba, Port 

Harcourt, Rivers State, Nigeria. This is the largest hospital in the Southern region of Nigeria. 

University of Port Harcourt Teaching Hospital serves as both a primary contact hospital and a 

regional referral hospital. Currently, the ART clinic provides HIV related services for both 

adults and children. 

 

Port Harcourt, the capital of the oil rich Rivers State, is located in Southeastern Nigeria (07
o 

3’ E, 04
o
 51’N, and 10m altitude above sea level) in the humid forest zone of the Niger Delta 

region, Nigeria. It is densely populated and home to multinational oil and gas companies and 

as such witnesses the influx of people in search of better living. 

 

Port Harcourt features a tropical wet climate with lengthy and heavy rainy seasons and very 

short dry seasons. Temperatures throughout the year in the city are relatively constant, 

showing little variation throughout the course of the year. Average temperatures are typically 

between 25
o
C -28

o
C in the city. 

 

Study Population 

300 subjects within the age range of 20-70 years, who are undergoing treatment for HIV 

infection, were recruited for this study. They were classified into three groups: (1) HIV sero-

positive infected individuals on ART (2) Control 1 – HIV sero-positive infected individual 

but not on ART. (3) Control 2 – HIV negative individual. The first batch was 100 in number, 

that is, HIV sero-positive on ART for the minimum of seven months, and the second batch 

was 100 in number for HIV sero-positive infected without ART.  

 

The third batch was 100 that is HIV negative. 300 sample size was determined using the 

formula of Jaykaran Charan and Tamoghna Biswas, 2013 below: 

N = Z2 P (I-P)/ D2  

Where 

N = Sample size 

Z = Statistic for a level of confidence 

P = Expected prevalence or proportional 

D = Precision 

n= z2pq 

______ 

d2 

n= sample size minimum 

z= 95% confidence interval = 1.96 

p= proportion of the target population (15.5%) (prevalence rate) 

q= 1.0 – p 

d= degree of accuracy (0.05) 
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n= 3.8146x0.15x15  8.6436 

 ______________ =            ________  = 3.457 Sample size  

           2.5x10-5  0.0025 

 

 

Selection Criteria 

 

A Inclusion 
1. HIV sero-positive individuals with ART for 7 months and above 

2. HIV sero-positive individuals with ART within the age bracket of 20-70 years 

3. HIV sero-positive individuals with ART on a given consent 

4. HIV sero-positive individuals without ART on a given consent 

5. HIV sero-negative individuals 

 

B Exclusion Criteria 
1. Subjects with chronic disease aside HIV, e.g. liver disease, renal disease 

2. HIV sero-positive individuals outside the age bracket 

3. Those who refuse to give their consent 

 

 

Parameters for Study 

The parameters evaluated in this study are as follows:  

Creatinine, Urea, Na, K, Ca, HCO3 and Uric acid 

 

Study Design 

 

For the HIV sero-positive on anti-retroviral drugs (ART), those that are sero-positive without 

antiretroviral drugs, and those that are HIV negative.Blood samples were collected within 

9am-12pm to reduce variability. Samples were centrifuged and stored at -20
o
C. This study 

was divided into 3 stages: 

A Stage I:  Confirmation of sero-positive subjects using the national     algorithm.  

B Stage II: Evaluation of biochemical parameters using appropriate techniques. 

 

Laboratory Procedure 

 

All reagents and kits for the work were commercially purchased and the manufacturer’s 

SOPs were strictly adhered to. 

A HIV confirmation using the national algorithm. 

(i) Determine commercial kit (Alere medical Co, Japan, 2013; Catlog No.: 7D2344; Lot 

No.: 66329k100R) 

 

Principle 
The Alere determine HIV ½ is an immunochromatographic test for the qualitative detection 

of antibodies to HIV-1/2 in human serum, plasma or whole individuals. Sample was added to 

the sample pad. As the sample migrates through the conjugate pad, it reconstitutes and mixes 

with the selerium colloid-antigen conjugate. This mixture continues to migrate through the 

solid phase to the immobilized recombinant antigen and synthetic peptides at the patient’s 

window site. If antibodies to HIV-1 and/or HIV-2 are present in the sample, the antibodies 

bind to the antigen-selenium colloid and to the antigen at the patient’s window site. If 

antibodies to HIV-1 and /or HIV-2 are absent, the antigen-selenium colloid flow past the 



 International Journal of Advanced Academic Research | ISSN: 2488-9849 

Vol. 9, Issue 2 (February, 2023) | www.ijaar.org  

 

54 

 

patient’s window and no red line is formed at the patient’s window site. Molecular masses of 

8-10kDg and show approximately 20-50% sequence homology among each other at the 

protein level. 

 

(ii) UNIGOLD commercial kit (Trinity Biotech Plc, Ireland, 2013; Catlog No: 1206502; 

Lot No.: HIV 4090014). 

 

Principle 
Recombinant proteins representing the immuno-dominant region of the envelope proteins of 

HIV 1 and HIV 2, glycoprotein gp41, gp120 (H10) and glycoprotein gp (HIV2) respectively 

are immobilized at rest region of the nitrocellulose strip. These proteins are also linked to 

colloidal gold and impregnated below the test region of the device. A narrow band of the 

nitrocellulose membrane is also sensitized as a control region. During testing, two drops of 

serum, plasma and whole blood is applied to the sample paste, followed by two drops of 

buffer and allowed to react. Antibodies of an immunoglobulin class, with linked antigen 

antibody protein colloidal gold complex moves chromatographically along the membrane to 

the test and control region of the test device. A positive reaction is visualized by a pink/red 

band in the test region of the device. A negative reaction occurs in absence of human 

immunoglobulin antibodies to HIV in the analyzed specimen. Consequently, no visually 

detectable band develops in the test region of the device. 

 

(iii) STAT PAK Commercial kit (Chembio Diagnostic System, 2013). 
The chembio HIV 1/ 2 STAT PAK assay employs a unique combination of a specific 

antibody binding proteins, which is conjugated to colloidal gold dye particles and HIV 1/ 2 

antigen which are bound to the membrane solid phase, the sample is applied to the sample 

well followed by addition of running buffer in reactive sample, dye conjugative immune 

complex migrate on the nitrocellulose membrane and is captured by the antigen immobilized 

in the test area producing a pink/purple line the test area. 

 

Measurement of Potassium by Randox 

 

Principle  
Potassium ion in protein free alkaline medium reacts with sodium tetraphenylboron to 

produce a finely dispersed turbid suspension of potassium tetraphenylboron. The turbidity 

produced is proportional to the potassium concentration and read photometrically. 

 

Procedure 
To 50µl of test sample, add 3.0ml of working reagent; to 50µl of 2.5 mmol/l standard, add 

3.0ml of working reagent. Read the absorbance against the working reagent as blank at 

612nm (red filter) 

Calculation 
Concentration of calcium is given as 

Ab test 

_________  X  2.5 mmol/l 

Ab standard 

Normal range = 2.3 – 2.7 mmol/l (9.2 – 11.0 mg/dl) 
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Estimation of Sodium and Potassium 
Into 4 tubes, introduce deionized water through the atomiser, turn on the gas and adjust the 

flame to give fine sharp cones. Place appropriate filters for simultaneous sodium and 

potassium estimation, set the zero with deionized water, introduce standard 1 (120/2) and 

adjust 120.0 for sodium and 2.0 for potassium. Check that the standards 2 and 3 display the 

exact concentrations for both sodium and potassium. Introduce the diluted test serum and 

note the readings for sodium and potassium. 

Normal range 

Serum sodium = 135 – 146 mmol/l 

Serum potassium = 3.5 – 5.2 mmol/l 

 

G Determination of Creatinine by Randox 
 

Principle 
Creatinine is produced from creatine and phosphocreatine during muscle metabolism. In 

normal kidney function, it is eliminated by glomerular filtration. Determination of the 

creatinine is used for the diagnostic and monitoring of acute kidney disorders. The rate of 

formation of a coloured complex between creatinine and alkaline picrate is measured. The 

effects of interfering substance are reduced using the kinetic procedure 

Procedure 
Pipette into cuvette, mix and after 30 seconds read the absorbance A1 of the standard and 

sample. Exactly 2 minutes later, read absorbance A2 of standard and sample. 

Calculation 
A2 – A1 = Δ A standard Concentration of creatinine = Δ A sample 

____________ x standard conc. = µmol/l 

 Δ A standard 

     

H.  Estimation of CD4 Count Using BD FACS count Analyzer (BD FACS count).  

 

Principle 
A single test requires the convenient, ready to use reagent tube pair. When whole blood is 

added to the reagent, fluorochrome labeled antibodies in the reagent bind specifically to 

lymphocyte surface antigen. After a fixatives solution is added to the reagent tubes, the 

sample is run on the instrument. Here, the cells come in contact with the laser light, which 

causes the fluorochrome labeled cells to fluorescence. This fluorescent light provides the 

information necessary for the instrument to count cells. In addition to containing the antibody 

reagent, the tubes also contain a known number of fluorochrome integrated references beads. 

Thick beads functions as a fluorescence standard for locating the lymphocyte and also as a 

quantification standard for enumerating the cells. 

 

L. Calcium 

 

Principle / Procedure 
Calcium ions produce a deep blue complex with methyl-thymol. Magnesium interferes with 

the analysis, 8 – Hydroxyquinoline is added to minimize the interference. 
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M. Determination of Uric Acid 
Uric acid was determined by uricase / H202 coupled reaction method as previously reported 

by Fossati, et al; 1980. 

Principle 
Uric acid is converted by uricase to allantoin and hydrogen peroxide. In the presence of 

peroxidases, hydrogen peroxide reacts oxidatively with 3,5-dichloro – 2-

hydroxybenzenesulfonic acid and 4-aminophenazone to form a red dye. 

Uric Acid + 02 + 2H20  Allantoin + C02 + H202 

2 H202 +3,5-dichloro-2-hydroxybenzenesulfonic acid + 4-aminophenazone  

N-(4-antipyryl)-3-chloro-5-Sulfonate-P-benxo-quinoneimine. 

Potassium furricyanide is included in the reagent in order to oxidize ascorbate in the serum 

that competitively interferes with the reaction. The absorbance read at 280nm. 

 

Procedure 
Into the labeled test tubes containing 20ml of standard and test, 1ml of reagent was added 

into the test tubes including the blank test tube. These were mixed and incubated for 5 

minutes at 370C. The absorbance of test and standard was measured against reagent blank. 

Calculation 
Uric acid concentration was obtained by dividing absorbance of standard and multiplying by 

concentration of standard. 

Result expressed in µmol/l 

Calculation using a standard 

Uric acid concentration = standard concentration x A sample 

 _________ µmol/l 

A standard 

Reference range = Men = 53 – 97mmol/l; women = 44-80mmol/l 

 

N. Urea Determination 

Principle 
In this method, the ammonia produced by the action of urease on Urea is estimated by 

measuring the blue colour of indophenol formed with phenol and hypochlorite. Sodium 

nitroprusside is used as a catalyst. 

 

Procedure 
Pipette into blank, sample and standard mix and after 30 seconds of incubation at 370C, read 

against water and initial absorbance. Read again after exactly 60 seconds. Calculate the 

variation value of the absorbance of the sample and the standard. 

Calculation 
Urea mg/dl =   Δax 

_____ x 50 (standard value) 

Δas 

Normal range = 10-50 mg/dl (1.7 – 8.3mmol/l) 
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Full Blood Count using Sysmex XP-300 Analyzer (Sysmex, 2000). 

Principle 

Automated analyzer is used for assessment of full blood count using whole blood. Whole 

blood is aspirated from the sample probe into sample rotor value; 6µl of blood measured by 

the sample rotor value is transferred to the WBC transducer chamber along unit 1.994ml of 

diluents. At the same time, 1.0ml of WBC/HGB lyse is added to prepare 1:500 dilution 

sample. When the solution is made to react in this status for approximately 10 seconds, RBC 

is hemolysed and platelet shrink with WBC membrane held as they are. At the same time, 

haemoglobin is converted into red coloured met haemoglobin. Of the diluted/haemolysed 

sample in the WBC transducer chamber approximately 1.0ml is transferred to the HGB flow 

cell. 500ml of sample in the WBC transducer is aspirated through the aperture. The pulses of 

the blood cells when passing through the aperture are counted by the DC detection method. In 

the HGB flow cells, 555nm wavelength beam irradiated from the light emitting diode (LED) 

is applied to the sample in the HGB flow cell. Concentration of this sample is measured as 

absorbance. This absorbance is compared with that of the diluents alone that was measured 

before addition of the sample, thereby calculating HGB (haemoglobin value). 

Estimation of Serum/Plasma Bicarbonate 

Principle 

When serum is mixed with 0.01N hydrochloric acid, there is a loss of acidity due to the 

bicarbonate in the serum. This decrease in acidity can be determined by titrating against 

standard 0.01N sodium hydroxide. 

Procedure 

Prepare a control tube, pipette 4.0ml of 1% saline in another tube. Add 1.0ml of 0.01N HCL, 

add 0.1ml of serum and 2 drops of phenol red indicator. Titrate against 0.01N NaoH till the 

colour changes from yellow to red. Compare the colour of the end point with the control tube. 

Note the reading (xml) 

Calculation 

Serum bicarbonate mmol/l = (1-Xml of 0.01N NaoH required) x 1000 

Normal values = standard bicarbonate = 22.4 – 25.8mmol/l 

                      = Actual bicarbonate = 24-33mmol/l 

 

Knowledge, Attitude and Practice 
A structured questionnaire assessing their knowledge of HIV infection, prevention, treatment, 

laboratory testing in area of disease monitoring was administered. Considering socio-

economic impact of HIV in society, there is the need to know how they would like to be 

treated as regards family, work place and the society at large. To develop self-esteem, 

increase adherence to treatment and reduce the spread of HIV infection, understanding the 

mechanism of antiretroviral therapy in the pathogenesis of AIDS. Also, this knowledge will 

help in development of improved diagnostic approaches. However, it will help the Health 

Service Providers on specific ways of handling or managing PLWHA. 
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Statistical Analysis 
Results were analyzed using Statistical Package for Social Sciences (SPSS) version 15. The 

data were expressed using descriptive statistics and Analysis of Variance (ANOVA). 

Multiple comparisons for the parameter were done using Post Hoc Turkey (HSD) to test for 

the level of significance between means.  

Values were expressed as mean ± Standard Deviation (m ± SD) and values above the 95% 

confidence unit (P<0.05) were considered statistically significant. 

 

Results 

 

The results of the study showed that there was statistically significant difference (P<0.05) in 

sodium (F=20.124, P=0.000), potassium (F= 5.029, P=0.000), bicarbonate (F=44.918, 

P=0.000), urea (F=1694.00, P=0.000), creatinine (F=453.614, P=0.000) and calcium 

(F=49.015, P= 0.000) of HIV positive and HIV positive with HAART compared with the 

control (HIV negative), as shown in Table 1 below: 

Table 1: Effect of HAART on Renal parameters in HIV subjects 

  

Group Sodium 

(Mmol/l) 

Potassium 

(Mmol/l) 

Bicarbonate 

(Mmol/l) 

Urea 

(Mmol/l) 

Creatinine 

(Umol/l) 

Calcium 

(Mmol/l) 

 

Control 

(A) 

136.41+1

.24860 

 

4.0320+.03

632 

 

22.9700+.37

267 

 

3.7990+0.15

367 

 

97.8900+2.41

472 

 

2.0760+.011

56 

 

HIV 

Positive 

(B) 

140.62+.

53613 

 

4.2360+.04

906 

 

21.5200+.39

325 

 

33.8200+.70

387 

 

380.60+.4923

2 

 

1.9620+.028

74 

 

 

HIV 

Positive 

on 

HAART 

(C ) 

 

132.99+.

57434 

 

4.3353+.10

266 

 

18.1750+.33

222 

 

4.2139+.075

84 

 

100.98+3.755

34 

1.6724+.041

11 

F 20.124 5.029 44.918 1694.00 453.614 49.015 

 

P 0.000 0.000 0.000 0.000 0.000 0.000 

 

Also, the result of the study showed statistically significant difference (P< 0.05) in sodium 

(F=8.606, P=0.011), potassium (F=2.774, P=0.000), bicarbonate (F=19.170, P= 0.000), urea 

(F=670.745, P= 0.000), creatinine (F=186.313, P=0.000), and calcium (F=20.639, P=0.000) 

of male and female HIV positive, male and female HIV positive on HAART, compared with 

their respective controls, as shown in Table 2 below: 
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Table 2: The effect of HAART on Renal function in different sex of HIV subjects 

 

Group Sodium  

(Mmol/l) 

Potassium 

(Mmol/l) 

Bicarbonate 

(Mmol/l) 

Urea 

(Mmol/l) 

Creatinine 

(Umol/l) 

Calcium 

(Mmol/l) 

 

male 

control 

(A) 

 

137.31+.337

65 

 

4.0677+.04

015 

 

22.5645+.52

218 

 

4.0177+ 

.21764 

 

103.56+3.2

5633 

 

2.0661+.0

1576 

 

Female 

control(B) 

134.95+3.25

230 

 

3.9737+.06

931 

 

23.6316+.47

471 

 

3.4421+.18

247 

 

88.6316+2.

96600 

 

 

2.0921+.0

1617 

 

male 

Positive 

(C ) 

 

140.14+1.01

146 

 

4.1464+.07

620 

 

22.3571+.83

763 

 

34.2143+.9

4890 

 

3.6107+.38

580 

 

1.9893+.0

4889 

 

Female 

Positive 

(D) 

 

140.81+.635

31 

 

4.2708+.06

117 

 

21.1944+.43

634 

 

33.6667+.9

0836 

 

3.8819+.66

865 

 

1.9514+.0

3522 

 

male 

Positive 

with 

HAART 

(E) 

 

134.06+1.02

161 

 

4.4858+.17

840 

 

17.6250+.42

264 

 

4.3003+.12

145 

 

99.0722+3.

34366 

 

1.5922+.0

5222 

 

Female 

Positive 

with 

HAART 

(F) 

 

132.39+.684

06 

4.2506+.12

495 

18.4844+.45

930 

4.1653+.09

700 

102.05+5.5

7516 

1.7175+.0

5664 

F 

 

8.606 2.774 19.172 672.745 186.313 20.639 

P 0.000 0.000 0.000 0.000 0.000 0.000 

 

There was also statistically significant difference (P< 0.05) in sodium (F=3.889, P=0.000), 

Potassium (F=1.738, P=0.053), bicarbonate (F= 8.708, P=0.000), urea (F=276.781, P=0.000), 

creatinine (F=72.547, P=0.000) and calcium (F=8.188, P=0.000) concentrations of HIV 

positive without HAART, HIV positive with HAART in age groups 20-30, 31-40, 41-50, 51-

60, and 61-70, compared with their respective controls, as shown in Table 3 below: 
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Table 3: The effect of HAART on renal function in different age groups of HIV subjects 

GROUP Age 

group 

(years) 

Sodium 

(Mmol/l) 

Potassium 

(Mmol/l) 

Bicarbonate 

(Mmol/l) 

Urea 

(Mmol/l) 

 

Creatinine 

(Umol/l) 

Calcium 

(Mmol/l) 

Control 20-30 136.00+1.

00000 

4.2333+.088

19 

 

20.0000+1.00

000 

 

2.8000 

+.20817 

 

78.3333+13.

33333 

 

2.0667+.03333 

 

31-40 133.14+4.

38634 

 

3.9750+.073

03 

 

23.5357+.578

45 

 

3.3143+.2

1042 

 

93.1071+4.2

7659 

 

2.0857+.01973 

 

41-50 137.64+.4

3487 

 

4.0170+.046

66 

 

23.0213+.481

37 

 

3.5702+.1

6625 

 

99.2553+2.8

3014 

 

2.0787+.02106 

 

51-60 138.19+.4

1047 

 

4.0562+.110

67 

 

22.1875+1.50

891 

 

4.5625+.3

5811 

 

97.0000+6.7

0883 

 

2.0438+.01281 

 

61-70 137.50+.4

2817 

 

4.2500+.164

82 

 

23.5000+.846

56 

 

6.3167+1.

29239 

 

121.67+17.7

3258 

 

2.1000+.00000 

 

HIV 

POSITIVE 

20-30 141.29+.8

2153 

4.1714+.062

65 

 

21.9143+.536

67 

 

34.2857+

1.10124 

 

2.8886+.168

87 

 

1.9629+.05056 

 

31-40 141.57+.6

9607 

 

4.2857+.096

77 

 

21.8857+.645

31 

 

34.1143+

1.25341 

 

4.8514+1.35

278 

 

2.0086+.03606 

 

41-50 137.75+1.

78278 

 

4.2950+.122

79 

 

19.0500+.944

44 

 

31.3000+

1.27134 

 

3.6650+.538

58 

 

1.9150+.06893 

 

51-60 141.00+.8

6603 

 

4.1125+.139

43 

 

23.7500+1.56

696 

 

34.0000+

2.32225 

 

3.6500+.338

06 

 

1.8375+.16360 

 

61-70 139.50+.5

0000 

 

4.4000+.600

00 

 

24.0000+4.00

000 

 

45.0000+

12.00000 

 

3.6000+1.20

000 

 

2.1000+.00000 

 

HIV 

POSITIVE 

ON HAART 

 

20-30 132.01+1.

03551 

 

4.1807+.167

68 

 

18.9407+.808

26 

 

4.3785+.1

7161 

 

92.9926+3.9

5406 

 

1.6507+.08549 

 

31-40 133.31+.9

1475 

 

4.5039+.146

01 

 

17.9413+.452

12 

 

4.1557+.1

0890 

 

98.9652+3.7

8409 

 

1.7304+.06574 

 

41-50 132.34+1.

16554 

 

4.3995+.270

77 

 

17.3368+.549

92 

 

4.2611+.1

5290 

 

115.23+16.3

5269 

 

1.6468+.07044 

 

51-60 136.01+1.

91175 

3.7350+.432

47 

18.9250+1.12

833 

3.8812+.1

8487 

105.69+5.34

885 

1.4725+.09071 

61-70 0.000+ 

0.000 

0.000+ 

0.000 

0.000+ 0.000 0.000+ 

0.000 

0.000+ 0.000 0.000+ 0.000 

 

 F 3.889 1.738 8.708 276.781 72.547 8.188 

 

 P 0.000 0.053 0.000 0.000 0.000 0.000 

 



 International Journal of Advanced Academic Research | ISSN: 2488-9849 

Vol. 9, Issue 2 (February, 2023) | www.ijaar.org  

 

61 

 

Table 4 shows the effect of HAART on renal function parameters on HIV subjects based on 

duration of therapy.  For HIV positive patients who have been on HAART for 0-2 years, the 

results revealed that there was no significant difference in sodium (F=2.304, P=0.265), 

bicarbonate (F=0.335, P=0.899) and calcium levels (F=1.781, P=0.411); however, a 

statistically significant difference was observed in potassium (F=0.000, P=0.000), urea 

(F=0.000, P=0.000) and creatinine levels (F=1.781, P=0.411). For HIV patients who have 

been on HAART for 2-5 years, the results revealed that there was no significant difference in 

sodium (F=0.739, P=0.714), potassium (F=0.783, P=0.665), bicarbonate (F=0.733, P=0.721), 

urea ( F=0.994, P=0.532), creatinine ( F=0.691, P=0.806) and calcium levels (F=0.730, 

P=0.723). For HIV patients who have been on HAART for 5-10 years, the results revealed 

that there was no significant difference in sodium (F=0.440, P=0.910), potassium (F=0.882, 

P=0.588), bicarbonate (F=0.209, P=0.990), urea (F=0.440, P=0.910), creatinine (F=0.440, 

P=0.910) and calcium levels (F=0.440, P=0.910).  

For HIV patients who have been on HAART for 10 year and above, the results revealed that 

there was a statistically significant difference in sodium (F=0.000, P=0.000), potassium ( 

F=0.000, P=0.000),  bicarbonate (F=0.000, P=0.000), urea ( F=0.000, P=0.000), creatinine ( 

F=0.000, P=0.000) and calcium levels (F=0.000, P=0.000) respectively. 

 

Table 4: The effect of HAART on renal function based on duration of therapy  

 

GROUP Duration 

of 

Therapy  

Sodium 

(Mmol/l) 

Potassium 

(Mmol/l) 

Bicarbonate 

(Mmol/l) 

Urea 

(Mmol/l) 

Creatinine 

(Umol/l) 

Calcium 

(Mmol/l) 

HIV 

POSITIVE 

ON 

HAART 

0-2 years  

 

F  

P  

132.822+5

.37703 

2.304 

0.265 

4.1475+.80

983 

0.000 

0.000 

18.3000+3.3

9545 

0.335 

0.899 

4.3967+ 

1.09564 

0.000 

0.000 

1.00522+8.75

887 

0.000 

0.000 

1.4492+.

37790 

1.781 

0.411 

2-5 years 

 

F 

P 

130.612+1

9.07791 

0.739 

0.714 

4.4279+.96

646 

0.783 

0.665 

18.5628+3.5

2454 

0.733 

0.721 

4.2164+.729

19 

0.994 

0.532 

94.2283+11.5

5336 

0.691 

0.806 

1.7628+.

39493 

0.730 

0.723 

5-10 

years 

 

F 

P 

134.452+4

.98066 

0.440 

0.910 

5.4473+1.0

7193 

0.882 

0.588 

17.0455+2.2

9593 

0.209 

0.990 

4.3000+.793

49 

0.440 

0.910 

1.25682+91.0

2910 

0.440 

0.910 

1.8836+.

047129 

0.440 

0.910 

10 years 

and 

above 

F 

P 

128.332+4

.95614 

0.000 

0.000 

4.0167+.85

909 

0.000 

0.000 

19.7000+2.7

8388 

0.000 

0.000 

4.8300+.442

27 

0.000 

0.000 

93.1333+5.08

462 

0.000 

0.000 

1.8600+.

093723 

0.000 

0.000 

 

 

Discussion  

 

The biochemical study on effect of antiretroviral therapy on HIV positive patients focused on 

the liver, renals and enzymes functions. However, this work demonstrated statistically 

significant increase in sodium, potassium, bicarbonate, urea, creatinine, and calcium in HIV 

positive without HAART, HIV positive on HAART on sex and age in relation to their 
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controls. The increase observed in these parameters indicates impairment in the functions of 

the kidney. Electrolytes disturbances are common in AIDS patients
8
. Marked changes in 

electrolytes balance can result from the many and varied drugs used to control AIDS 

infection or can be secondary to opportunistic infection. Antiretroviral drug use can cause 

renal failure through a variety of mechanisms: direct renal tubular toxicity, obstructions and 

glomerular lesions
9,10

. 

 

Studies have shown that hypokalemia constitutes a risk factor for the development of acute 

kidney injury (AKI)
 11,12

. It is also known that hypokalemia enhances the tubular damage 

resulting from ischemic injury
12

. The antiretroviral drugs are widely used in AIDS patients 

and data suggest that their use in patients with hypokalemia can have adverse effects on renal 

function
13

. Some studies have discovered that nucleoside reverse transcriptase inhibitor 

induced renal toxicity may involve the proximal tubule. 

 

Conclusion 

 

This study demonstrated that long-term administration of HAART to HIV infected positive 

subjects could lead to metabolic disorder such as dyslipidaemia which could predispose the 

patient to high risk of coronary heart disease. Hepatotoxicity was induced in HAART-

experienced HIV patients who were treated with antiretroviral drugs not known to be 

associated with hepatotoxicity. The effect of HAART on hepatotoxicity was time dependent. 

There is strong evidence that co-infection with hepatitis B virus increases the risk of 

hepatotoxicity while taking antiretroviral therapy
14,15

. Regular monitoring of transaminases is 

therefore recommended when HIV patients are being treated with antiretroviral drugs even if 

they do not include PIS. This will help to decide on discontinuation of treatment if toxicity 

levels become too high.  

 

Further research should be carried out with larger sample sizes and additional information 

regarding other risk factors for dyslipidemia in Nigerian populations should be assessed to 

better understand the effects of HAART on lipid profile and other metabolic disturbances. 
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