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Abstract 
HIV/AIDS is a global public health problem. As of 2012, approximately 35.3 

million people were living with HIV/AIDS worldwide. The aim of this 

descriptive comparative was to determine the effect Highly Active Antiretroviral 

Therapy (HAART) of Stavudine, Lamivudine and Nevirapine on renal function 

of Persons Living with HIV and AIDS (PLWHA) accessing care at Usmanu 

Danfodiyo University Teaching Hospital Sokoto, North Western Nigeria. The 

level of total protein, albumin and creatinine were determined in 90 HIV- 

infected subjects aged 20-50 years. Thirty HIV-seronegative, age and gender- 

matched individuals were monitored as controls. Seventy of the HIV/AIDS 

infected patients were on HAART while 20 of the patients were yet to 

commence HAART. The level of the serum total protein and albumin observed 

among HIV infected subjects (on HAART and those not on HAART) and HIV 

negative controls were not significant (p > 0.05). Significant difference was 

observed in serum creatinine of HIV infected subjects on HAART and those not 

on HAART (p = 0.02). The results show that HAART of Stavudine, Lamivudine 

and Nevirapine improves renal creatinine clearance functions among the HIV 

positive clients but have no effect on levels of total protein and albumin. 

1. Introduction 

Human Immunodeficiency Virus (HIV) is of retrovirus family that can lead to 

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

the immune system begins to fail leading to life threatening opportunistic 

infections such as tuberculosis, pneumonia, diarrhoea, meningitis and tumors (1). 

The illness was first described in 1981 and HIV- 1 was isolated by the end of 

1983 (2). Since then, AIDS has become a worldwide epidemic, expanding in 

scope and magnitude as HIV infections have affected many populations’ across  
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the globe. Millions are now infected worldwide and once 

infected, individuals remain infected for life. Within a 

decade, if left untreated, the vast majority of HIV-infected 

individuals will develop fatal opportunistic infections as a 

result of HIV-induced deficiencies in the immune system. 

AIDS is one of the most important public health problems 

worldwide at the start of the 21
st
 century (2). 

HIV-associated nephropathy (HIVAN) is an important 

cause of renal failure in HIV-1 seropositive patients (3). 

Incidence of human immunodeficiency virus-1-associated 

nephropathy (HIVAN) is high among HIV-infected 

individuals (4-5). HIVAN can be the initial presentation of 

HIV-1 infection and can also develop late in the course of 

HIV-1 infection following the development of AIDS (6). 

Antiretroviral drugs are medications for the treatment of 

infection by retroviruses, primarily HIV. The use of an 

approach involving a combination antiretroviral therapeutic 

agents is known as Highly Active Antiretroviral Therapy 

(HAART). The American National Institute of Health and 

other organizations recommend the offering of 

antiretroviral treatment to all patients with AIDS (7). The 

complexity of selecting and following a regimen, the 

severity of the side effects and the importance of 

compliance to prevent viral resistance led to the emphasis 

on the need to involve patients in therapy choices, timing, 

recommendation of the need to analyze the risks and the 

potential benefits to patients including those without 

symptoms (7-9). 

Serum proteins are proteins found in blood plasma. 

Serum total protein in blood is about 7g/dl. The reference 

range of serum total protein in area of the study is 6-8g/dl. 

About 60% of the plasma proteins are made up mainly of 

the albumin, which is a major contributor of osmotic 

pressure of plasma and assist in the transport of lipids and 

steroid hormones. Globulins makes up 35% of plasma 

protein, 4% is fibrinogen and less than 1% of plasma 

proteins are in the form of enzymes, proenzymes and 

hormones (10). Creatinine is a breakdown product of 

creatine phosphate which is an important part of muscle. 

Creatinine is removed from the body entirely by the 

kidneys. If the kidney function is abnormal, creatinine 

levels will increase in the blood. 

Highly active antiretroviral therapy involves the use of a 

combination of antiretroviral drugs in the effective 

management of HIV/AIDS. The current standard of care 

for people with HIV/AIDS indicated for treatment 

worldwide, is a combination of three or more antiretroviral 

drugs taken every day for life, known as Highly Active 

Antiretroviral Treatment (HAART). The introduction of 

highly active antiretroviral therapy (HAART) in 1996 led 

to a dramatic and sustained decrease in HIV-related 

morbidity and mortality (11). However, issues on 

adherence and adverse effects have become evident as 

limiting effect in a substantial proportion of individuals 

(12-13).The advantage of HAART over monotherapy is a 

significant reduction in the risk of development of resistant 

strains commonly seen with monotherapy. In this present 

study we investigated the effect of HAART made up of 2 

Nucleoside Reverse Transcriptase Inhibitors (NRTIs) 

(stavudine and lamivudine) and one Non-nucleoside 

Reverse Transcriptase Inhibitor (NNRTI) (Nevirapine). 

There is paucity of data on the effect of HAART on the 

level of total protein, albumin and creatinine of PLWHA. 

The potential effect of HAART of stavudine, lamivudine 

and nevirapine on the renal function of HIV-infected 

Nigerians is unknown. The aim of this present descriptive 

comparative study was to determine the effect HAART on 

Persons Living with HIV and AIDS (PLWHA) accessing 

care at Usmanu Danfodiyo University Teaching Hospital 

Sokoto, North Western Nigeria. 

2. Methodology 

The study is descriptive comparative type comparing the 

liver and renal functions of the Patients that are HIV 

positive and on HAART to those that are not on HAART 

and HIV negative controls. The study was carried out in a 

tertiary medical facility in Sokoto, North Western Nigeria. 

The participants were recruited from the clients that were 

accessing care in the institution at the ART centre and 

controls from other speciality clinics not related to kidney 

or liver problems. The sample were collected and 

processed under appropriate and standard laboratory 

techniques. 

2.1. Study Site 

This present study was carried out at Usmanu Danfodiyo 

University Teaching Hospital (UDUTH) in Sokoto Nigeria. 

The hospital is a tertiary health institution located in 

Sokoto metropolis committed to the provision of quality 

tertiary healthcare services to the entire North-western 

region and neighboring border country - Niger Republic. 

The state is located between longitudes 11° 30J to 13° 

50J East and latitude 4° to 6° North. It has a land area of 

about 28,232.37sq kilometer and stands at an altitude of 

272 m above sea level near to the confluence of the Sokoto 

River and the Rima River. Sokoto state is at the extreme 

Northwest of Nigeria forming a border with Niger 

Republic. The state is in the dry Sahel surrounded by sandy 

terrain and isolated hills with an average annual 

temperature of 28.3°C (82.9°F). The weather is 

characterized by two seasons the wet and dry seasons. 

Rainfall (wet season) starts late around June and ends in 

September sometimes extending into October. The average 

annual rainfall is 550 mm with peak rainfall usually 

recorded in the month of August. The highest temperatures 

of 45°C during the hot season are experienced in the 

months of March and April. Harmattan, a dry cold and 

dusty condition is experienced between the months of 

November and February. Sokoto state had a population of 

4.2million as at the 2006 census. The metropolis is 

estimated to have a population of 427,760 people (14) 
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made up of Hausa and Fulani majority and a minority of 

Zabarmawa and Tuareg and other non- indigenous settlers. 

The two major languages in the state is Hausa and Fulfulde 

is spoken among the Fulani. The main occupation of the 

people is grain production and animal husbandry. Majority 

of the indigenous people practice agriculture. Crops 

produced include commercial crops like millet, sorghum, 

beans, rice and maize. Other occupations commonly 

practiced are dying, blacksmithing, weaving, carving, 

trading, and cobbling. Sokoto ranks second in livestock 

production in Nigeria. Modern Sokoto city is a major 

commercial center in leather crafts and agricultural 

products. Occupation of city inhabitants also include 

trading, commerce, with a reasonable proportion of the 

population working in private and public sectors. Socio 

cultural characteristics is homogenous as majority of its 

indigenes and inhabitants are Muslims, therefore the 

doctrines of Islam provides the singular code of conduct 

and behavioral characteristics generally accepted across the 

State. Common practices are early marriage, polygamy, 

consanguity and multiple births. 

2.2. Statistical Analysis 

The data was entered into a preformed template of an 

SPSS computer statistical software version 17 and was 

analyzed accordingly. The results of this study (data) were 

analyzed using independent student t-test and the results 

were expressed as mean ± standard deviation. A p-value 

less than < 0.05 was considered as statistically significant. 

3. Results 

The level of total protein, albumin and creatinine were 

determined in 90 HIV- infected subjects aged 20-50 years. 

Thirty HIV-seronegative, age and gender matched 

individuals were monitored as controls. Seventy of the 

HIV/AIDS infected patients were on HAART while 20 of 

the patients were yet to commence HAART. The level of 

the serum total protein and albumin observed among HIV 

infected subjects (on HAART and those not on HAART) 

and HIV negative controls were not significant (p > 0.05). 

Table1 show the comparison of serum total protein and 

albumin (g/dl) among HIV –infected and HIV -negative 

controls. Significant difference was observed between 

serum creatinine of HIV infected subjects on HAART and 

those not on HAART (p = 0.02). Table 2 show the 

comparison between the serum creatinine (mg/dl) levels of 

HIV –infected subjects and HIV -negative controls. 

Table 1. Comparison for serum total protein and Albumin (g/dl) among HIV –infected and HIV -negative controls. 

Participant group Number Mean Standard deviation t-value p-value 

Total Protein 

HIV-infected on HAART (a) 70 7.16 0.73 0.52 a,b 

1.73 a,c 

0.28 b,c 

>0.05 HIV-infected not on HAART (b) 20 7.06 0.94 

HIV- negative controls (c) 30 6.86 0.90 

Serum albumin 

HIV-infected on HAART (a) 70 3.77 0.88 1.71 

> 0.05 HIV-infected not on HAART (b) 20 3.43 0.76 0.14 

HIV- negative controls (c) 30 3.79 0.61 1.89 

Key 

a, b = Comparisms between subjects on HAART and those not on HAART 

a, c = Comparisms between subjects on HAART and HIV-negative controls 

b, c = Comparisms between subjects not on HAART and HIV-negative controls 

Table 2. Comparison for serum creatinine (mg/dl) among HIV –infected and HIV -negative controls. 

Participant group Number Mean Standard deviation t-value p-value 

Serum Creatinine 

HIV-infected on HAART (a) 70 0.96 0.30 2.30 a,b 

0.19 a,c 

2.39 b,c 

0.02 a,b 

0.84 a,c 

0.02 b,c 

HIV-infected not on HAART (b) 20 0.79 0.24 

HIV- negative controls (c) 30 0.95 0.22 

Key 

a, b = Comparisms between subjects on HAART and those not on HAART 

a, c = Comparisms between subjects on HAART and HIV-negative controls 

b, c = Comparisms between subjects not on HAART and HIV-negative controls 

4. Discussion 

We compared the serum total protein of HIV-positive 

patient not on HAART with those on HAART and control 

(HIV negative). We observed that there was no significant 

difference (p > 0.05). This finding was in agreement with 

the previous report of Ogundahunsi and colleagues (15). 

There was also no significant difference when the level of 

albumin of HIV-positive patients on HAART were 

compared with Controls (HIV negative). There was also a 

non-significant difference when the albumin results of 

HIV-positive subjects not on HAART was compared with 

controls (HIV negative). This result is in agreement with 

the previous report by Ugwuja and co-workers (16). Our 

finding is however in contrast to previous report by 

Olawumi and Olatunji (14) who observed a significant 
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difference between pre-treatment and post- treatment 

serum albumin level among the patient on HAART. 

There was a statistically significant increase in the level 

of creatinine among HIV-positive subjects on HAART 

compared with HIV-positive subjects not on HAART. This 

result was in agreement with previous reports (15, 16, and 

18). This study has shown that renal dysfunction exists in 

HIV infected patient, the dysfunction was more evident in 

patient not on HAART compared to those receiving HAART. 

The results also shows that there is no statistically significant 

different in creatinine clearance between patients on HAART 

and HIV negative controls. This may be an indication that 

HAART may have protective effect on the renal functions of 

PLWHA. Many PLWHA particularly in Sub-Saharan Africa 

(SSA) present late for treatment majorly due to 

unaffordability and treatment-related stigma issues. 

Incidence of renal impairment is present in as high as 40% 

of PLWHA particularly in SSA (19). There is compelling 

evidence that highly active antiretroviral therapy (HAART) 

is effective in preventing end-stage renal disease in patients 

affected with HIVAN (3). Similarly, previous report by 

Levin and colleagues (20), indicated that HAART is 

associated with improved kidney functions among patients 

with baseline kidney problems. Similarly, a previous report 

by Lucas and colleagues (21) investigated the effect of 

HAART on human immunodeficiency virus-1-associated 

nephropathy (HIVAN) and observed that HAART was 

associated with a substantial reduction in HIVAN incidence. 

Our finding is however at variance with previous report 

which indicated that exposure to mono antiretroviral therapy 

involving Tenofovir (TDF) was associated with renal 

dysfunction (22-23).Our finding highlights the therapeutic 

advantage of HAART over monotherapy. 

5. Conclusion 

The findings shows that there is no significant difference 

in serum total protein and albumin among the patient on 

HAART, patients not on HAART and HIV- negative 

controls. There is a statistically significant difference in 

renal creatinine between PLWHA on HAART, those not on 

HAART and HIV-negative controls. This study indicates 

that HAART of stavudine, lamivudine and nevirapine can 

potentially reverse the HIV/AIDS-related impairment in 

renal functions. 
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