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Abstract 
Elevated alanine aminotransferase (ALT) levels in Human Immunodeficiency Virus 
(HIV) infected people is a major concern in the world and especially in Africa. It 
may lead to liver failure and even death. Certain antiretroviral (ARV) drugs, such as 
nevirapine and efavirenz, are known to cause toxicity. Other causes of elevated ALT 
are viral hepatitis, the HIV virus itself and other drugs such as anti-tu- berculosis 
drugs and alcoholism. The study aimed at determining the prevalence of elevated 
ALT levels in HIV positive patients on antiretroviral therapy during the period 2013 
to 2014. This was a retrospective study which included 267 patient records from 
Katutura and Windhoek Central hospitals in Windhoek, Namibia. The subjects’ ages 
ranged from 21 to 82 years. The patients enrolled were on the first line treatment and 
their ALT levels were recorded at each monitoring period. ALT levels, viral hepatitis 
results and the antiretroviral therapy (ART) regimen were the most important as-
pects included in the study. Out of 267 patients, 18% had ALT elevation associated 
with grade 1 to 4 toxicity levels. The study found that 1.4% of patients developed se-
vere liver toxicity (grade 3 and 4 toxicity). Toxicity occurred throughout the treat-
ment period but was the highest at six months of treatment. Patients on nevirapine 
based regimens had lower toxicity compared to those receiving efavirenz based regi-
mens. Patients who had HIV and viral hepatitis co-infection had high toxicity al-
though the study found no severe hepatotoxicity in these patients. 
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1. Introduction 

In 2008, an estimated 22.4 million people were living with HIV in sub-Saharan Africa 
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(SSA) [1]. Based on 2008 antenatal sero-surveillance data, an estimated 17.8% Na-
mibians aged 15 - 49 years were infected with HIV [2]. Namibia had an estimated 
14.3% HIV prevalence between the ages of 15 and 49 years in 2013. Windhoek was 
estimated to have 30,000 people living with HIV/AIDS with an HIV prevalence for 
the age group 15 - 49 years of 15.8% in 2011 [3]. In 2015, the prevalence rate declined 
to 13.6% [4]. Namibia is among the countries with high HIV prevalence rates in the 
world. According to the Global HIV/AIDS-Namibia statistics (2015), the reduction of 
HIV related deaths and improvement in the quality of people living with HIV 
(PLHIV) are the main goals for the treatment, care and support program [4]. The 
large scale rollout of ART has resulted in a significant decline in HIV-related mor-
bidity and mortality [1] [5]. 

Since the introduction of antiretroviral drugs, Human Immunodeficiency Virus 
(HIV) infection management has become increasingly complex. HIV positive patients 
are receiving an array of drugs to treat and prevent opportunistic infection. With the 
increased availability of antiretroviral therapy (ART), more people are now surviving 
with HIV but more are presenting with increasing liver disease [6]. This has conse-
quently caused an increase in hepatic complications. In Namibia, 105,347 adults were 
reported to be receiving antiretroviral therapy (ART) in 2012 with a projected 91% 
ART coverage [7]. 

Certain antiretroviral (ARVs) drugs have well known documented toxicity. Although 
almost all drugs can cause toxicity, those found to cause liver toxicity include nevirap-
ine, efavirenz, abacavir and lamivudine [6] [8]. Liver disease is emerging as an impor-
tant co-morbidity in HIV-infected patients in low and middle income countries and 
Namibia is no exception. According to the previous studies conducted in other African 
settings, elevated ALT levels were estimated to be approximately 13% in HIV patients 
on ART [9]. 

Clinical studies have indicated that grade 3 hepatotoxicity was observed in approxi-
mately 5% - 10% of HIV-positive patients treated with combination ART for 16 
months. A retrospective cohort study that determined the incidence of NNRTI hepato-
toxicity in a group of HIV-infected patients in New York City practice found that grade 
3 - 4 elevations in ALT and/or AST levels occurred in 3 (1.1%) of 272 patients [10]. 
Another study in the US concluded that severe hepatotoxicity occurred throughout the 
course of NNRTI-based therapy and was more common among patients prescribed 
with NVP (occurring in 15.6%) than those prescribed with efavirenz (8.0%) [11] [12]. 
However, it is likely that co-infection with viral hepatitis was a contributing factor [12]. 
In a Switzerland cohort of 2365 HIV-infected individuals not co-infected with either 
HBV or HCV, 385 (16%) had chronically elevated ALT (defined as > 2 × upper limit of 
normal) [6]. A post-mortem study of 86 HIV-infected individuals undergoing autopsy 
in rural South Africa demonstrated that 10% had liver related conditions at the time of 
death [13]. 

According to the Namibia National Guidelines on ART (2014), it is important to 
understand the therapeutic effects, side effects and challenges regarding the implemen-
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tation of highly active anti-retroviral therapy (HAART). HAART, which uses combina-
tions of three ARV drugs in most cases, has proven to be far better than monotherapy 
or dual nucleoside regimens, which are not recommended due to rapid emergence of 
resistance and treatment failure. The recommended minimum laboratory tests before 
initiating ART are an HIV antibody test, haemoglobin or haematocrit level, a white 
blood cell count and differential and serum alanine or aspartate aminotransferase lev-
els. Serum creatinine and urea are used to assess baseline renal function. A pregnancy 
test for women and serum glucose are also performed. Consequently, patients receiving 
ART are required to be monitored routinely. Routine tests include haematological and 
biochemical tests for the detection of drug toxicity and response to therapy. Treatment 
monitoring should have the capacity to recognise and appropriately manage common 
HIV related illnesses, opportunistic infections (e.g. Tuberculosis (TB) and adverse reac-
tions to anti-retroviral (ARV) drugs [14]. 

Liver toxicity particularly is one of the many side effects of ART. Certain factors have 
been associated with the development of liver toxicity such as hepatitis co-infection, 
numerous other liver diseases, including alcohol-related injuries, drug-induced hepa-
totoxicity, metabolic fatty liver, vascular and autoimmune diseases, infectious diseases 
and hepato-biliary malignancies. These conditions can affect the clinical management 
and prognosis of HIV infection [1] [5] [8]. The severity of liver toxicity ranges from 
transient elevations in transaminases to hepatic failure and death [6]. ALT should be 
monitored subsequently at two weeks, six weeks, twelve weeks, six months and every 
six months there-after. Severe hepatotoxicity is defined as ALT levels more than five 
times the upper limit of the reference range (Grade 3 and 4). Grade 1 and 2 are consid-
ered as mild elevations and do not require discontinuation of the drug causing the ele-
vations. Drug toxicity is graded according to serum ALT results as follows: Grade 0 (< 
1.25 × Upper Limit of Norma l [ULN]); Grade 1 (1.25 - 2.5× ULN); Grade 2 (2.6 - 5× 
ULN); Grade 3 (5.1 - 10× ULN) and Grade 4 (>10× ULN) [15]. 

Two Nucleoside Reverse Transcriptase Inhibitors (NRTI) and one Non Nucleoside 
Reverse Transcriptase Inhibitor (NNRTI) are used as first line drugs. Nevirapine is 
contraindicated in patients with higher CD4 cell counts (>400 cells/mm3 in men, >250 
cells/mm3 in women). However, this seems to be less important in well-controlled HIV 
infection [8]. Efavirenz (EFV) and nevirapine (NVP) were included in first line regi-
mens for HAART although the first-line regimen for HAART in the public sector 
wasstavudine, lamivudine and nevirapine (d4T/3TC/NVP). The advantage of nevirap-
ine is its possible use in pregnancy and its lower cost as a generic product. The advan-
tage of efavirenz is its possible use in combination with TB treatment. First line drugs 
for tuberculosis, which is a common coinfection of HIV, such as rifampicin, isoniazid 
and pyrazinamide are also well known to cause liver toxicity. Rifampicin causes drug 
interactions with ART resulting in direct hepatotoxicity while isoniazid’s hepatotoxicity 
increases in HIV infection and pyrazinamide results in dose-related toxicity [6]. 

There has been no published research on the prevalence of elevated liver enzymes in 
HIV positive patients in Namibia. Therefore the current study aimed at determining 
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the prevalence of elevated ALT levels in HIV positive patients on ART in Windhoek. 

2. Research Study Design 

This was a retrospective study in which a total of 267 patient records were used, of 
which 144 records were from Windhoek Central hospital and 123 records from Katu-
tura State hospital. None probability, judgmental sampling method was used to select 
the patient records. Baseline ALT was recorded and then two weeks, six weeks, three 
months, six months and one year after initiation of treatment. Creatinine and CD4 re-
sults were recorded at baseline and six months after treatment initiation. Hepatitis B 
surface antigen screening test was recorded only at baseline. 

3. Inclusion Exclusion Criteria 

HIV-infected patients who initiated ART treatment during the period 2013-2014 were 
included in the study. Adult HIV patients who had at least two months of follow up 
and those who started on first line ART during the study period were eligible for the 
study. Patients who did not have the ALT baseline results done or available were ex-
cluded. Patients who had treatment discontinued before the second follow up due to 
lack of treatment adherence and resistance were also excluded. In addition, patients 
who were transferred from other facilities were also excluded from the study. Before 
initiation of treatment patients were counselled on adherence, concomitant use of other 
drugs and alcohol intake during ART. 

4. Methods of Analysis 

The patient results used in the study were tested at the Namibia Institute Pathology 
(NIP). ALT, creatinine, HIV and hepatitis B virus surface antigen tests were analysed 
using the Architect analyser (Abbort, Illinois, USA). CD4 count was analysed using the 
Beckman Coulter Flow Cytometer 500/CellMek which uses the fluorescent flow-cy- 
tometry method (Beckman, Indianapolis, USA). 

Data was analysed using the Statistical Package for Social Sciences (SPSS) version 
22.0. The Pearson Chi-square p value was used to determine whether a statistically sig-
nificant association existed between variables. Using a 95% confidence level, a P value 
of less than or equal to 0.05 (P ≤ 0.05), was considered to be statistically significant. The 
paired t-test was used to compare the monitoring periods ALT means to the initial ALT 
and determine whether the difference was significant or not. The independent t-test 
was used to compare the initial ALT mean and the one year ALT mean of the patients 
with viral hepatitis and those without viral hepatitis. 

5. Ethical Considerations 

Permission was granted by NUST and Ministry of Health and Social Services (MOHSS) 
research committees. Individual patient consent was not required as archived records 
were used and patient identification was concealed. 
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6. Results 

Of the 267 patients, 171 were females and 96 were males with ages ranging from 21 - 82 
years. These were patients visiting the ART clinic for routine monitoring. Routine 
counselling was done to ensure treatment adherence and reduce use and abuse of alco-
hol during the treatment period. This study did not assess the effects of alcohol on ALT. 
On average, patients started ARV treatment on a CD4 count of 262 cells/μL and 
creatinine levels of 72 μmol/L. 

Patients were enrolled in two different first line treatment regimes, Tenofovir/ 
Lamivudine/Efavirenz (TDF/3TC/EFV), Tenofovir/Lamivudine/Nevirapine (TDF/3TC/ 
NVP). Ninety six patients were enrolled on TDF/3TC/EFV of which 30 were males and 
66 were female and 159 were enrolled on TDF/3TC/NVP of which 59 were males and 
100 were females. 

The baseline ALT levels were used as the control group which indicated the levels of 
ALT in HIV positive patients who were not on treatment. A total of 267 patient records 
were used in the control group of which 96 were males and 171 were females. Patients 
who initiated treatment while they had elevated ALT levels were 45 (16.9%) of which 25 
were males and 20 were females. Of those patients who initiated treatment with ele-
vated ALT, two patients (4.4%) had unknown hepatitis status, nine patients (20%) had 
viral hepatitis and 34 (75.6%) did not have viral hepatitis. The mean ALT was 28.1 
IU/L. ALT results were recorded two weeks after initiation of treatment, and subse-
quently after six weeks, three months, six months and one year. Table 1 shows mean 
ALT values at the different monitoring intervals. 

Mean ALT level after initiation of treatment with the peak elevation observed at six 
months (49.4 IU/L). There was no significant difference in ALT mean between the 
baseline ALT and two weeks after treatment initiation (P value: 0.082). The difference 
in mean ALT was statistically significant for the rest of the monitoring period when 
compared to the baseline ALT. 

The treatment regimens were grouped into efavirenz based regimens and nevirapine 
based regimens. Table 1 shows different toxicity levels in the treatment regimens at the 
different monitoring periods. 

Toxicity occurred throughout the treatment period. Nevirapine based treatment re-
gime had toxicity that was increasing with the increase in treatment duration while 
those on efavirenz based treatment regime had varying toxicity throughout the moni-
toring period. The highest total toxicity of 26.5% (35 patients) and 28.2% (18 patients) 
in patients who were enrolled on nevirapine and efavirenz respectively were observed 
six months after initiation of treatment. Table 2 shows the total toxicity ratings in the 
different treatment regimens over the entire one year follow up period. 

Total toxicity was not different between the two regimens. Mild toxicity was slightly 
higher in patients enrolled on nevirapine based treatment regimens (17.1%) than those 
who were enrolled on efavirenz based treatment regimens (16.2%). In contrast, severe 
toxicity was higher (1.6%) in patients enrolled on efavirenz based treatment regimens 
than patients enrolled on nevirapine based treatment regimens (1.1%). 
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Table 1. Toxicity in the treatment regimens and monitoring periods. 

Monitoring intervals ART regimen (n) 
Grade 1 

(%) 
Grade 2 

(%) 
Grade 3 

(%) 
Grade4 

(%) 
Total Toxicity 

(%) 

Two Weeks 
NVP-based 164 10.2 0.4 0.0 0.0 10.6 

EFV-based 39 10.3 0.0 2.6 0.0 12.9 

Six Weeks 
NVP-based 75 8.0 4.0 1.3 1.3 14.6 

EFV-based 20 20.0 0.0 0.0 0.0 20.0 

Three months 
NVP-based 104 8.7 4.8 2.9 0.0 16.4 

EFV-based 54 13.0 3.7 0.0 0.0 16.7 

Six Months 
NVP-based 132 21.9 4.5 0.0 0.0 26.5 

EFV-based 64 21.9 4.7 0.0 1.6 28.2 

One Year 
NVP-based 105 18.1 4.8 0.0 0.0 22.9 

EFV-based 27 3.7 3.7 0.0 3.7 11.1 

NVP—Nevirapine; EFV—Efavirenz. 

 
Table 2. Total toxicity in treatment regimens. 

 Mild toxicity Severe toxicity  

Type of regime Grade 1 (%) Grade 2 (%) Grade 3 (%) Grade 4 (%) Total (%) 

NVP-based 13.4 3.7 0.8 0.3 
18.2 

Total 17.1 1.1 

EFV-based 13.8 2.4 0.5 1.1 
17.8 

Total 16.2 1.6 

P value—0.99. 

 
Out of 255 patients, 236 patients had hepatitis B surface antigen screening done while 

19 did not have hepatitis screening test results. Out of the 236 patients who had viral 
hepatitis B screening test performed, 22 (9.3%) tested positive for hepatitis B surface 
antigen. Table 3 shows toxicity levels at different monitoring periods for patients who 
initiated treatment with hepatitis B infection when compared to those who initiated 
treatment with no hepatitis B co infection. 

Patients with viral hepatitis B had highest toxicity at two weeks (30.7%) and three 
months (25%) after initiation of treatment compared to those without viral hepatitis. 
Thereafter, toxicity was lower in those with hepatitis B virus in comparison to those 
without hepatitis B virus. However these toxicities were mild (grade 1 toxicity levels). 

7. Discussion 

The main objective of this study was to determine ALT levels in HIV positive patients 
on ART. 

Mean ALT levels were higher during the monitoring period of two weeks, six weeks, 
three months, six months and a year after initiation of treatment compared to the base 
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Table 3. Toxicity in patients on ART with and without viral hepatitis co-infection. 

Monitoring intervals Hepatitis B status (n) Grade 1 (%) Grade 2 (%) Grade 3 (%) Grade 4 (%) Total (%) 

Two Weeks 
Positive 10 30.8 0.0 0.0 0.0 30.8 

Negative 120 8.3 0.8 0.8 0.0 9.9 

Six Weeks 
Positive 6 0.0 0.0 0.0 0.0 0.0 

Negative 82 12.2 3.7 1.2 1.2 18.3 

Three months 
Positive 8 25.0 0.0 0.0 0.0 25.0 

Negative 141 9.9 5.0 2.1 0.0 17.0 

Six Months 
Positive 17 17.6 0.0 0.0 0.0 17.6 

Negative 164 23.2 5.5 0.0 0.6 29.6 

One Year 
Positive 15 6.7 0.0 0.0 0.0 6.7 

Negative 107 16.8 5.6 0.0 0.9 23.3 

P value—0.01. 

 
line levels as shown in Figure 1. Although many other factors such as viral hepatitis, 
kidney failure and alcoholism may be associated with an increase in ALT levels in HIV 
positive patients, antiretroviral drugs have an effect on the liver [6]. Elevated ALT was 
observed throughout the treatment period for the patients on ART. 

The highest total toxicity of 26.5% (35 patients) and 28.2% (18 patients) on nevirap-
ine and efavirenz respectively were observed six months after initiation of treatment as 
indicated in Table 1. The results of the current study differed from those obtained in 
similar studies done in Tanzania which had a lower prevalence and Ethiopia which had 
a higher prevalence, 13% and 32% respectively [1] [16]. This difference could be due to 
different risk factors predisposing the patients to toxicity such as the difference in 
treatment regimens, CD4 count on commencement of treatment, viral hepatitis co in-
fection, alcohol abuse and pre-treatment ALT elevations and duration of treatment. 

Severe hepatotoxicity occurred throughout the course of NNRTI-based therapy 
(efavirenz and nevirapine). Severe hepatotoxicity (grades 3 and 4) was higher (1.6%) in 
patients who were enrolled on efavirenz based regimes than patients who were enrolled 
on nevirapine based regimes (1.1%) as shown in Table 2. These results were different 
when compared to those found in a study done in the USA which concluded that severe 
hepatotoxicity was more common among patients prescribed with nevirapine (15.6%) 
than those prescribed with efavirenz (8.0%) based regimens [12]. Similarly, other stud-
ies conducted in Botswana and Nigeria found that 3.4% and 16% of nevirapine and 
0.9% and 8.0% of efavirenz treated patients developed hepatotoxicity respectively [8] 
[17]. 

Most studies have found grade 3 and grade 4 toxicity levels to be between 5% - 10% 
in HIV positive patients treated with combination therapy. However, our study showed 
higher prevalence of mild toxicity (16.2% and 17.1%) and very low prevalence of severe 
toxicity (1.1% and 1.6%) irrespective of the type of treatment regimen used as shown in 
Table 2. The results of the current study were similar to the results of a study done in  
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Figure 1. Mean ALT levels at different monitoring intervals. P value—0.082. 

 
Ethiopia which showed higher mild toxicity levels (22.3% grade 1 toxicity levels, 7.8% 
grade 2 toxicity levels) and lower severe toxicity levels (1.1% and 0.74% for grade 3 and 
4 toxicity respectively) [16]. 

Moreover, a study done in New York City, USA had similar results to our findings 
with mild toxicity (grade 1 and 2) of 16.7% and severe toxicity (grade 3 and 4) of 1.4% 
[10]. Lower results were also found in a study conducted in Tanzania which found 0.3% 
severe hepatotoxicity [1] while a higher prevalence of 7% was found in a study done in 
Cameroon in mono-infected patients [18]. This difference from the Cameroon study 
could be due to different treatment regimens and different study designs. The study in 
Cameroon used nevirapine based regimens only and considered both hepatitis B and C 
co infection. 

As shown in Table 3, patients with viral hepatitis B co infection had highest toxicity 
at two weeks (30.7%) and three months (25%) after initiation of treatment compared to 
those without viral hepatitis. Thereafter, toxicity was lower in those with hepatitis B vi-
ral in comparison to those without hepatitis B virus. However these toxicities were mild 
(grade 1 toxicity levels). The high toxicity observed could be as a result of the effect of 
viral hepatitis on the liver causing an increase in ALT. 

Hepatitis B co infection has been implicated as a contributing factor to liver injury in 
patients on ART in similar studies done in South Africa and Switzerland [6] [13]. 

8. Conclusion 

The current study found that hepatotoxicity (elevated ALT) levels were experienced 
throughout the monitoring period, with six months having the highest elevations. Total 
hepatotoxicity was found to be high (18.0%). Higher toxicity was observed in patients 
who were enrolled on efavirenz based treatment regimens compared to those on nevi-
rapine based treatment regimens. Mild toxicity observed in patients who started treat-
ment with viral hepatitis co-infection was high in the first three months, however, no 
severe toxicity was observed in these patients. 
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