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ABSTRACT 
 

Background: HIV/AIDS causes life threatening opportunistic infections with increased morbidity 
and mortality. HAART intervention in HIV/AIDS patients has not only reduce morbidity and mortality 
but also cause hepatic injury and elevation of the liver enzymes. 
Aim: To measure the liver enzymes in HIV/AIDS patients on highly active antiretroviral therapy 
(HAART) and HIV/AIDS negative subjects.  
Methodology: Seventy patients aged 20-50 years with asymptomatic HIV seropositive infection on 
HAART, 39 of whom are on first line drug and 31 on second line drug were assessed and 30 
apparently healthy subjects (control) that tested negative for HIV 1 and 2 were recruited into this 
study. Venous blood was collected to determine the plasma levels of ALT, AST and ALP using 
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kinetic method. Data were statistically analyzed using paired t-tests, P<0.05 was considered as 
statistically significant.  
Result: The activities of serum ALT and AST observed in HIV infected asymptomatic patients on 
HAART (first line and second line drug) were significantly higher (P<0.001) than in the HIV negative 
(control) group. No significant difference was observed in ALP of HIV infected asymptomatic patient 
on HAART (those on second line drug) P>0.05 while there was a significant difference in those on 
first line drug (P=0.0058) when compared with the control. 
Conclusion: Management of HIV/AIDS patients with HAART should be done with caution because 
hepatic injury may ensue due to the HAART. 

 
 
Keywords: HIV/AIDS; HAART; ALT; AST; ALP. 
 

1. INTRODUCTION 
 
‘Human Immunodeficiency Virus (HIV)’ is a 
retrovirus and the etiologic agent of acquired 
immunodeficiency syndrome (AIDS), leading to 
condition like tuberculosis, pneumonia, 
diarrhoea, meningitis and tumours such as 
kaposi’s sarcoma e.t.c [1]. HIV/AIDS causes life 
threatening opportunistic infection and it affects 
millions of population and geographic region, and 
once infected, individuals remain infected for life 
[2]. HIV illness was first described in 1981, and 
HIV 1 was isolated by the end of 1983 [3]. Within 
a decade, if left untreated, the vast majority                
of HIV-infected individuals 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]. In Nigeria, the prevalence of HIV in 
2019 reduced to 1.4% compared to the past 
(2.8%) while north-west is 0.6%, Sokoto state is 
put at 0.4 % [4]. 
 
The intervention of highly active antiretroviral 
therapy (HAART) in HIV/AIDS patients did not 
only reduce morbidity and mortality but therapy 
efficacy may be complicated by infection and 
drug induced liver injury [5]. Antiretroviral drugs 
are medications for the treatment of infection by 
retroviruses, primarily HIV. When several such 
drugs, typically three or four, are taken in 
combination, the approach is known as highly 
active antiretroviral therapy (HAART). 
Antiretroviral treatment is always recommended 
to all patients with AIDS  but due to the 
complexity of selecting and following a regimen, 
the severity of the side effects and the 
importance of compliance to prevent viral 
resistance however, patients are involved in 
therapy choice [6]. The safety and efficacy of 
these regimens is often complicated by the 
presence of infectious hepatitis and occurrence 
of drug-induced liver injury. These complications 

manifest as mild laboratory abnormalities and 
exist without clinical consequence in most 
patients [5]. 
 

The liver is a key organ not only in normal 
homeostasis but in metabolism of drugs. Some 
of the drug metabolites is toxic in nature and 
predisposes the liver to injury. The toxic HAART 
metabolites in synergy with co-infection of the 
hepatitis virus, substance and/or alcohol abuse, 
or concomitant medication speed up the process 
of liver injury [7]. 
 
Liver injury leading to liver disease is often 
reflected by liver biochemical analytes among 
which is the elevation of liver enzymes aspartate 
aminotransferases (AST) and alanine 
ammotransferases (ALT) [8]. 
 
AST and ALT are found in the liver and their 
levels are a valuable aid primarily in the 
diagnosis of liver disease. They are also found in 
red blood cells, heart cells, muscle tissue and 
other organs, such as the pancreas and kidneys. 
They are associated with inflammation and/or 
injury to liver cells, a condition known as 
hepatocellular liver injury [9]. Damage to the liver 
typically results in a leakage of AST and ALT into 
the bloodstream. High level of Alkaline 
phosphatase (ALP) hint a possible blockage of 
the bile duct, or of possible injury to, or 
inflammation of the bile ducts[10]. This type of 
problem is characterized by an impairment or 
failure of bile flow which is known as cholestasis. 
This type of liver injury is known as cholestatic 
liver injury and liver disease. 

 
2. MATERIALS AND METHODS 
 

2.1 Subjects 
 

A total of seventy patients aged 20-50 years, with 
asymptomatic HIV seropositive infection and 
thirty age-matched, apparently healthy subjects 
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who tested negative for antibodies for HIV 1 and 
2 were recruited into the study as test and control 
group respectively. About 39 of the HIV/AIDS 
patients were on “first line” drugs while 31 of the 
patients were on “second line” drugs.  
  

The test groups were HIV–positive individuals 
attending ARV clinic in UDUTH while the control 
group were students in School of Medical 
Laboratory Science, Usmanu Danfodiyo 
University, Sokoto. 
 

2.2 Sample Collection and Storage 
 

Venipuncture was used to collect 5ml of blood 
samples into a plain container and it was allowed 
to clot. Thereafter, it was centrifuged at 4000 
revolution per minute (rpm) for 5 minutes to 
obtain the sera. The separated clear sera were 
transferred into sterile bottles and were stored at 
-20

0
C until analysis. Written informed consent 

was obtained from all the subjects and ethical 
approval (UDUTH/ADM/PER/VOL1/25) was 
obtained from the management of Usmanu 
Danfodiyo University Teaching Hospital 
(UDUTH) Sokoto before the commencement of 
the study. 
 

2.3 Sample Analysis 
 

Serum AST and ALT was estimated using 
Reitman and Frankel (1975) method while 

Reichling and Kaplan (1988) method was used to 
estimate ALP. 

 
2.4 Statistical Analysis 
 
Data obtained were analyzed using paired t-test 
and the results were expressed as mean ± 
Standard Deviation (±SD). A p-value  less than 
0.05 (p<0.05) was considered as statistically 
significant. 

 
3. RESULTS AND DISCUSSION 
 
Chronic liver disease is common among HIV-
infected patients, and is increasingly a cause of 
mortality and morbidity as effective ART allows 
persons with HIV to live longer. The result of this 
study shows that there is a significant increase in 
the serum transaminases in both first line drugs 
and second line drugs (HAART) (P<0.001) when 
compared with the HIV negative subjects 
(controls) This results was in agreement with the 
report of [11, 12]. These may be due to the active 
involvement of liver in the metabolism of HAART 
and probably due to the occurrence of hepatic 
injury. 

 
There was no observable statistically significant 
difference in the level of ALP especially in  those 
on second line drugs (p>0.05) when  compared 

 

Table 1. Serum AST between HIV patients on HAART and HIV negative subjects (Control) 
 

Group N �� S.D p-value Remark 

HIV Negative(control)      VS 15 20.15 ±9.54 p˂0.0001  Significant 
First line drugs 39 36.59 ±32.23   
HIV Negative(control)      VS 15 17.82 ±11.63 p˂0.0001 Significant 
Second line drugs 31 33.5 ±17.82   

Key:n = number of subjects, ��= mean, S. D= Standard deviation 
 

Table 2. Serum ALT between HIV patients on HAART and HIV negative subjects (Control) 
 

Group N �� S.D p-value Remark 

HIV Negative(control)      VS 15 45.8 ±12.46 p˂0.0001 Significant 
First line drugs 39 45.92 ±15.93   
 HIV Negative(control)     VS 15 15.35 ±7.41 p˂0.0001 Significant 
Second line drugs 31 35.28 ±31.59   

Key:n = number of subjects, ��= mean , S.D= Standard deviation 
 

Table 3. Comparison of serum ALP between HIV patients On HAART and HIV negative subjects 
(Control) 

 

Group N �� S.D p-value Remark 

HIV Negative(control)     VS 15 137.12 ±45.01 P= 0.0058 Significant 
First line drugs 39 143.21 ±86.3   
HIV Negative(control)     VS 15 122.46 ±45.00 p>0.05 Not Significant 
Second line drugs 31 151.232 ±67.85   
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with the HIV negative subjects while there is a 
slight significance when compared with HIV 
patients on first line (P=0.0058). This is in 
agreement with the work of [13] while those on 
first line drug shows slight significant increase, 
which concord with the work of [14] who reported 
significant increase based on duration (first three 
month and a progressive fall to normal in 12 
months). 
 
However, den-Brinker et al., 2000 indicates that 
the contribution of hepatitis B and/or hepatitis C 
virus in liver enzyme elevation of HIV patients on 
HAART is significant in hepatotoxicity [13]. 
Hepatotoxicity appears to be related to the 
concurrence of HAART and to viral hepatitis 
infection. The increase in the liver enzymes AST 
and ALT may be due to the release  of cellular 
contents of  dead or injured cells into the 
surrounding medium of which enzymes 
constitutes 20%, an event that takes place in HIV 
infection. 
 

4. CONCLUSION 
 
Discerning the role of HAART in hepatotoxic 
reactions of HIV patients may be diffcult due to 
frequent preexisting liver pathology, such as that 
arising from infection with hepatitis B or C virus. 
Moreover,  polypharmacy is common in HIV-
infected individuals, and a very large number of 
medications are known to have effects on liver 
function and drug metabolism. Management of 
HIV/AIDS patients with HAART should be done 
with caution because hepatic injury may ensue 
due to the HAART. 
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