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Abstract 

Background:  human immune deficiency virus (HIV) infection is a public health concern in 

developing countries. Non-AIDS causes of morbidity and mortality are becoming increasingly 

common in patients chronically infected with HIV. In particular, liver-related diseases have 

risen to become one of the leading causes of non AIDS-related death. 

Objective: This study was intended to assess the magnitude, severity and determinants of 

hepatotoxicity in HIV infected patients taking Dolutegravir (DTG) based and Efavirenze (EFV) 

based HAART regimen in ACSH, Mekelle, Ethiopia, 2020. 

Methods: Institutional based cross-sectional study was conducted using convenient and quota 

sampling method to assess the prevalence, magnitude and determinants of hepatotoxicity among 

the study participants in ACSH, Ethiopia from December –December 2020. SPSS version 25.0 

was used for analysis. Data on socio-demographic as well as clinical characteristics of 224 

study participants were assessed. Structured questioner, anthropometric measurements, medical 

records and smart care were used to obtain the data. Becton Dickinson’s (BD) FACS caliber 

flow cytometer, Chemistry analyzer machine (Mindray BS-200) and HCV &HBV test strips were 

used to determine CD4 count, liver function biomarkers, and HBV or HCV infections. 

Results: The overall prevalence of hepatotoxicity were found to be 33.9% (n=224) in both 

study groups. The prevalence of hepatotoxicity was higher among those on Dolutegravir (DTG) 

based regimen 41.1% (n=112) as compared with those who took Efavirenze (EFV) based 

regimen 26.8% (n=112) (P=0.024). Multi variate analysis in patients on DTG containing 

HAART regimen showed that CD4 count of <250 cells/mm
3, 

longer duration of HAART intake 

(>12 months), poor adherence to HAART, having addiction habit and BMI of<18.5 kg/m
2
were 

the independent predictors of hepatototoxiciy.  

Conclusion: we found a statistically significant difference in the prevalence of hepatotoxicity 

among DTG containing group than EFV containing group. But, improving drug adherence, diet 

supplementation, continuous advice on life style modification as well as continuous evaluation of 

liver function can reduce the risk to develop hepatotoxicity. 

Key words: HAART, DTG group, EFV group, hepatotoxicity 
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1. Introduction 

1.1. Back ground of the study 

1.1.1. Natural history and pathogenesis of HIV/AIDS 

HIV / AIDS disease is a chronic infectious disease caused by Human Immunodeficiency Virus, 

characterized by a continuum starting with primary infection, with or without acute syndrome, 

followed by a relatively long period of asymptomatic development to advanced and life -

threatening disease (AIDS) in most patients(1). 

HIV is a virus with circular forms. The most important parts of the virus are its viral envelope wi

th several small spikes consisting of two major glycoproteins (gp41 and gp120) that play an imp

ortant role when the virus adheres to its host cells & the viral core containing two single stranded

 viral RNA and reverse transcriptase enzymes for the virus. This reverse transcriptase enzyme is i

mportant for transforming single strand RNA into double strand DNA, which is a crucial reverse 

transcript step throughout the viral life cycle (1, 2). 

 

                        Figure 1 : Structure of HIV cell 
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If left untreated on time, HIV virus infection progresses to AIDS which is diseases of immune de

ficiency. HIV virus which a sub-family lente virus retrovirus has to serotypes called HIV 

1 & HIV2. In most countries, HIV1 is present worldwide and it is the most virulent virus that cau

ses Acquired Immune Deficiency Syndrome ( AIDS). The less aggressive type of HIV virus call

ed HIV-2 is primarily found to be confined to Western African countries(1, 2). 

 

HIV / AIDS cases were found in homosexual cases in the United States following the developme

nt of Pneumocystis carinii pneumonia in the United States in 1981(1, 2) 

Prof. Luc Montagnier and his colleagues found the HIV virus and called it a virus associated wit

h lymphadenopathy. Dr Robert Gallo gave the name human T lymphocytes 3 at the Bethesda US

A national cancer institute after discovering the virus in patients with AIDS. Finally international 

committee in taxonomy of virus the name the virus human immunodeficiency virus(3). 

 

HIV is transmitted primarily via parenteral or sexual intercourse(1, 4).The first step in HIV  

transmission is binding on target cells, followed by transportation to regional lymph nodes where

 a productive and permanent infection is repeated and estabilished. In order for the virus to grow 

and reproduce, it must pass processes such as viral entry and viral envelope fusion to host the cel

l membrane with which the viral core initiates the dissolution process and retains the RNA geno

me to allow access to deoxyribonucleoside triphosphates (dNTPs) necessary for reverse transcrip

tion and proviral DNA synthesis(1, 2, 4, 5).  

RT is an enzyme with Ribonuclic acid-dependent DNA polymerase, & DNA-dependent DNA 

polymerase activities,  which are mandatory for single-stranded viral DNA-dependent RNA 

viruses.(1, 5). 

HIV1- DNA integration is needed to preserve the viral DNA in the infected cell by the enzyme 

integrase(1, 5). Replication, assembly and budding are the final stages in the viral life cycle. 

 

In recent years, it has been shown that HIV targets the co-receptors CCR5+CD4+memory T 

lymphocytes that are primarily present in GIT in the early stages of infection. The virus' binding 

to these co receptors induces the killing of CD4 cells , leading to the rupture of the GI mucosa 

and the spread of the virus into circulation. Also, the virus spreads to the body's CNS and other 

organ systems (4, 6). 
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The primary infection then begins with nonspecific symptoms such as malaise chills, pharyngitis,

 diarrhea, skin rash and generalized lymphadenopathy(4, 6). 

Plasma HIV RNA levels are typically high, with an increased risk of transmitting the infection; it 

is therefore very important to formulate an early diagnosis not just for the infected person but 

also for the whole population. Duration to remain asymptomatic once the virus reaches the 

bloodstream and infects several organs and the rate of progress to the AIDS stage differs from 

person to person. If the DC4 value falls below 350 cells / mm3, infectious and non  diseases 

begin to appear(4, 6). 

In the absence of drugs, the progression to the AIDS stage and death is very obvious. There are, 

however, some patients, the so-called elite controls, who can manage the infection spontaneously 

with a high CD4 value and even undetectable viral load without ARV(4). 

1.1.2. The discovery of HAART 

The discovery of ARV medicines has made effective progress since the advent of HIV / AIDS in 

1983/1984. Highly active antiretroviral therapy called triple drug treatment in 1996, which 

decreases the viral load, increases the amount of CD4 and improves the quality of life (7). 

HAART is a combination of antiretroviral medicines from different groups aimed at decreasing 

the viral load to an undetectable level (8). The potent HAART regimens are a combination of 

medicines from at least two groups of antiretroviral therapies (NNRTI, NRTI, INSTI and PI). (8-

10). 

During the reverse transcription process which is carried out by HIV reverse transcriptase, they a

ct as chainterminators during the extension of the DNA chain. The NRTI compounds allow prop

er base pairing and incorporation into the DNA chain, but an important hydroxyl group required 

for the addition of the next nucleotide has been replaced by a non-reactive chemical group(11, 

12). 

NNRTIs differ chemically from nucleosides and, unlike NRTIs, do not require intracellular 

metabolism for action. NNRTIs act primarily by inhibiting HIV-1, but not HIV-2 RTTI reverse 

transcription(12). 

Protease inhibitors (PIs) are keyl enzyme to viral maturation, infection and replication(13).  
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Integrase (IN) is a crucial enzyme in the mechanism of HIV retrovirus replication. This enzyme i

s important for the transmission of virally encoded DNA into the host chromosome, a required ev

ent in retroviral replication(14, 15).Therefore, integrase strand transfer inhibitors (INSTI) inhibit 

this pathway to interrupt the viral replication(16). Dolutegravir (DTG) is a potent, low-nano-

integrase molar inhibitor. It is primarily metabolized by UDP glucuronosyltransferase (UGT) 

1A1 with a minor component (about 10 percent)(17). 

Currently the first line HAART regimen in many low and middle income countries is the 

combination of two NRTI and one NNRTI that is TDF +3TC+EFV. But nowadays WHO has 

recommended regimen transform from TDF+3TC+EFV to TDF+3TC+DTG which is a 

combination of two NNRTI and one INSTI(18). To achieve the 90-90-90 strategy by 2030 

Ethiopia also adopted the new recommendation of regimen transformation from the combination 

of two NRTI and one NNRT to two NRTI and one INSTI (18). 

 

Figure 2: HIV life cycle and targets of ARV drugs 

Nowadays, in Ethiopia the test and treat strategy is under implementation regardless of the CD4 

count or clinical stage .The physicians select the type of HAART regimen to their clients and 

monitor for the drug safety and tolerance. In  previously  untreated  patients,  HIV replication  

can be suppressed indefinitely with certain HAART regimens, preservation and restoration of 
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immunologic function, improvement of quality of life, and reduction of HIV-related morbidity 

and mortality are also the functions of HAART(8-10). 

Highly active antiretroviral therapy (HAART) has significantly altered the path of HIV infection,

 reducing morbidity and mortality from common opportunistic infections(19).Antiretroviral thera

py (ART) brings adverse effects as a counterweight to this positive effect, which disturbs to a lar

ge extent the management of patients with HIV infection. Among these, hepatic toxicity deserves

 special attention as it often leads to discontinuation of HAART; particularly in patients co-

infected with hepatitis C (HCV) and/or hepatitis B (HBV). The mechanisms involved in liver tox

icity resulting from HAART are not well known, rendering its management more difficult to con

trol(19). 

1.1.3. Overview of impact of HAART on hepatotoxicity 

 

Over the past few years, HAARTlinked hepatotoxicity has become apparent with the widespread

 use of HAART and the availability of more medications, some of which are even more hepatoto

xic Liver toxicity generates medical visits, work-up exams, and frequent hospital admissions, all 

of which raise costs (19).  

Because of the metabolism of ART by the liver cytochrome and the metabolizing enzymes  ART 

drugs may result liver toxicity due to its polymorphisms(20) 

Moreover, hepatotoxicity hampers HIV suppression's long-term maintenance.  

In a recent American study examining the causes of death among HIV-infected individuals, 

hepatotoxicity-related discontinuation of ART increased from 6% in 1996 to 31.8% in 1998-

1999 (19).  

The incidence of liver toxicity varies from lack of signs to decomposition of the liver; and from  

spontaneous resolution to failure of the liver to death(19) 

Drug-induced liver toxicity has had an effect on guidelines for antiretroviral treatment in some 

cases. It has also been advised to limit the use of nevirapine (NVP) as part of post-exposure 

prophylaxis regimens. This was explained by the incidence of fulminant hepatitis in two cases 

and extreme hepatic toxicity in 12 other safe subjects receiving NVP-including HAART 

following HIV exposure (19). 



 

6 
 

1.2. Statement of the problem 

About 37.9 million patients worldwide were infected with HIV in 2018,  23.3 million of whom 

had access to ART.1.7 million new infections were registered, reflecting a decrement of 40 % 

since the 1997 peak. New HIV infections have declined from 2.1 million to about 16 % since 

2010. above 770thousand people have died from AIDS-related diseases, with a drop of around 

55 percent since 2004 and 33 percent since 2010 (21). 

 

With the goal to reach 90-90-90 by 2020, only 79 % of PLHIV knew their status in 2018. Among 

individuals who understood their status, 78% had access to care. 86% of people receiving care 

have been virally silenced  (21, 22). HIV / AIDS is most prevalent in sub-Saharan Africa, where 

it is compounded by the prevalence of other widespread conditions such as malnutrition and 

opportunistic diseases, causing damage to families, populations and nations (21). 

Sub-Saharan Africa contributed 76% of the total HIV outbreak, 76% of the total HIV outbreak, 

and 75% of the total HIV / AIDS deaths in 2015. As one of the SSA nations, the situation in 

Ethiopia is no different. It is characterized by low severity, mixed outbreak and self-sustaining 

transmission with a prevalence of 1.1%. In 2016,720 thousand people were living with HIV & 

27,104 newly cases. However, only 67 percent of the total PLWH knew their status and 59% had 

been enrolled in the highly active antiretroviral therapy program, whereas a significant 

proportion of HIV-positive people had died  (22). 

HIV / AIDS is a progressive, lifelong, non-curable illness. Therefore, PLWH must be 

constantly monitored. Since the first HIV cases in Ethiopia, the HIV outbreak has become an 

outbreak and AIDS is now the leading cause of disease and death among adults in Ethiopia.(23) 

Liver-related diseases are among the prevalent non-AIDS cause of mortality and morbidity due 

to HIV / AIDS patients, accounting for 14-18 percent of deaths. (24). 

The liver is a key organ necessary for normal homeostasis and for the metabolism of many medic

ines. HIV infected patients frequently experience liver damage as a result of co-infection 

 with one or more hepatitis viruses, drug and/or alcohol misuse or concomitant drugs, including t

hose used in HAART regimens (25). 

Among HIV-infected hospital patients during the HAART era almost half of deaths were due to 

liver disease(11, 12). 
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1.3. Significance of the study 

Different studies from different study areas had shown contradicting results on hepatotoxic 

effects of 1
st
 line HAART regimens among HIV/AIDS patients. This study will help to better 

understand the magnitude &severity of hepatotoxic effect of DTG containing HAART as 

compared to EFV containing HAART and associated factors, so that careful liver function 

assessment will be practiced by health professionals. 
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2. Literature review 

2.1. Definition of hepatotoxicity 

Antiretroviral  drug-related  liver  injury   characterized by  elevations  in  liver  enzymes above 

the ULN in serum, with  alanine aminotransferase  (ALT) characteristically  greater  than  

aspartate  aminotransferase(AST)(11, 19, 27). 

ALT and AST are commonly used to measure liver injury in resource limited settings (28). 

Alanine transaminase is an enzyme found primarily in the liver, while the kidneys, the heart, are 

small amounts. The amount of transaminases in the blood is low at the health level, but when the 

liver is damaged, it is released into the bloodstream, which can be identified before other signs of 

liver damage(29). ALT elevations also predict increased mortality from liver disease and may 

impact the choice of first-line ARVs to be used in patients(30). 

Till  date, there has  been  broad  variability  in  the  criteria  used  in clinical  studies  to  

categorize the  severity  of  hepatotoxicity. I propose as the most accepted one, the AIDS Clinical 

Trials Group (ACTG) scale of liver toxicity(31). According to the ACTG scale of liver toxicity, 

hepatotoxicity in patients with transaminase within normal baseline limits is considered to 

develop when ALT and/or AST increase above the upper normal limits)(19, 31). 

  

Hepatotoxicity is described as an  elevation in ALT/or AST above the upper limit of the standard 

range(31,32). While, during antiretroviral therapy, sever hepatic injury is described  as grade 3 or 

4 changes in transaminases levels. If  grades were inconsistent, the highest grade may be used for 

classification purposes.(19, 31). 

The baseline liver enzyme might be elevated at the beginning of the study so a modified version 

of the ACTG defines ILE as any increase in ALT or AST levels above 200 IU/mL if baseline 

values are normal (40 IU/ml) or more than 3.5-fold baseline levels if the base line values are 

abnormal. 

Many medicines are inhancing levels of gammaGlutamiltranspeptidase (GGT). This is often mist

aken as a predictor of liver injury, but the isolated elevation of this enzyme actually reflects the i

nduction of the enzyme. (19). 
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Bilirubin should not be regarded to be an indication of liver toxicity that can be increased due to 

a number of factors, such as hemolysis, fasting and some medications (e.g. indinavir and atazana

vir).In addition to HAARTderived hepatotoxicity, some other conditions or drugs used in HIV in

fection can cause increased levels of liver enzymes and should be excluded (19). 

HAART-associated hepatotoxicity, arbitrarily identified as three to four fold or higher elevation 

ofserumtransaminase, is often asymptomatic and resolves without modifying of therapy.Howeve

r, severe and potentially lifethreatening conditions can occur in isolated cases.  

Due to recurrent preexisting liver pathologies, such as those induced by hepatitis B or C virus 

infections, discerning the role of HAART in hepatotoxic reactions in HIV patients may be 

difficult. Moreover, in HIV-infected persons, polypharmacy is common, and a very large number 

of medications are known to have effects on liver function and drug metabolism. In 

addition, although  some HAART drugs have been linked to hepatotoxicity, discontinuation of o

ne or more antiretroviral medications for putative drugrelated hepatotoxicity can restrict potential

 treatment options or worsen HIV viremia and mutant virus selection.tion (12, 25).  

It is also recommended that all possible etiologies shouldbe excluded before the discontinuation 

of HAART drugs. Symptoms of hepatotoxicity can also resolve spontaneously without any chan

ges to antiretroviral treatment or clinically relevant consequences(12, 25).  

2.2. Effect of HIV on liver function  

Since the advent of highly active antiretroviral therapy( HAART) in the mid1990s,HIV Has Bec

omea manageable (but incurable) chronic disease. However, liver damage caused by the HIV vir

us itself, HAART and chronic HCV and HBV infections is becoming a threat to health of HIV pa

tients. HIVinduced decrement of CD4 + T cells relative to CD8 + T cells deranges the hepatic cy

tokine profile, creating a fibrogenic environment. HIV with its envelope protein, gp120, promote

s direct profibrogenic effects on hepatic stellate cells (HSCs), secretion of proinflammatory cyto

kines (such as monocyte chemoattractant protein 1(MCP1)) and hepatocyte apoptosis (33). 

Inhibiting HIV replication with HAART leads to immune reconstitution syndrome (IRS) and, as 

a result, the immune response to HCV and/or HBV antigens exposed in the liver cell is also 

restored. Therefore, HAART therapy can induce the development of hypertransaminasemia and 

even symptomatic hepatitis in patients with HCV or HBV co-infection. (19). 
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Because of the increased survival of HIV-infected patients, non-AIDS diseases are alarmingly 

increasing to be main sources of morbidity and mortality in the HIV-infected population 

.especially, liver-related diseases are becoming increasingly prevalent in HIV-infected patients.It 

is estimated to account for 13 percent –18 percent of all-cause mortality in HIV-infected patients 

and is one of the leading causes of non-AIDS-related deaths(24).  

Reports showed that incidence of severe hepatotoxicity after induction HAART ranges from 2 to 

18% (19).  The mechanisms of liver disease in HIV-positive people depend somewhat on the 

functioning of the immune system. Data from the Center for AIDS Research (CFAR) network of 

Integrated Clinical Systems study cohort showed that poorly regulated HIV monoinfection is an 

independent risk factor for liver fibrosis(23, 24).  

Steatohepatitis can cause hypertransaminasemia. Insulin resistance is thought to be the metabolic 

hallmark of non-alcoholic Steatohepatitis (NASH) predisposition. In the context of lipodystrophy 

syndrome, HAART can cause severe abnormalities in the metabolism of both lipids and glucose, 

including insulin resistance. Mild to moderate levels of steatosis have been observed in the liver 

of patients with HAART-derived hepatotoxicity(19). 

2.3. Mechanisms of liver toxicity 

Despite numerous published studies on antiretroviral and hepatotoxicity, several unanswered 

questions remain, in particular those related to the mechanisms involved. Multiple pathogenic 

processes are likely to be concurrent in certain patients, and it is difficult to determine the exact 

mechanisms engaged in the making of hepatotoxicity(34).  

Mechanisms of liver damage in HIV-infected patients are numerous, likely to be due to HIV 

infection itself, hepatitis viral co-infections, ART-related hepatotoxicity, AIDS-related neoplasm, 

or age-related co-morbid conditions. Hepatitis viral infections, either the hepatitis B virus or the 

hepatitis C virus, have been reported to cause hepatotoxicity. Elevated hepatotoxicity has been 

found to be associated with ART in HIV / AIDS co-infected patients with HBV or HCV(34).  

The risk of developing the hepatotoxic effect of HAART is amplified by alcohol intake. This is 

due to the fact that more than 90% of alcohol consumed is metabolized by the liver, over-
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consumption of alcohol creates an increased burden on the liver, which may end up with scarring 

(liver cirrhosis), alcoholic hepatitis, and release of liver enzymes into circulation(35). 

The possible mechanisms involved in the development of hepatotoxicity associated with the use 

of anti-retroviral are summarized in this figure. 

 

 Figure 3: The general mechanism of hepatotoxicity by different factors 

2.4. Pathophysiology of Hepatotoxicity in HAART 

Dual Nucleoside Reverse Transcriptase Inhibitors (NRTIs), in conjunction with either protease 

inhibitors or NNRTIs, have been the cornerstone of most antiretroviral therapy regimens for 

several years. Currently NRTIs approved include zidovudine, didanosine, zalcitabine, tenofovir, 

stavudine, lamivudine, abacavir, and emtricitabine. Mitochondrial toxicity is the predominant 

explanation for hepatotoxicity among NRTI-treated patients , especially stavudine, didanosine, 
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and zalcitabine. Mitochondrial toxicity results in lactic acidosis, which can occur with or without 

hepatic microsteatosis (12).  

Integrase (IN) is a central enzyme in the replication process for HIV-1 retroviruses. This enzyme 

is responsible for the transfer of viral encoded DNA to the host chromosome, which is a critical 

event for retroviral replication.(14, 15). 

Raltegravir and elvitegravir were the first two integrase strand transfer inhibitors (INSTIs) 

approved for the treatment of human immunodeficiency virus ( HIV) infected patients. Both 

Raltegravir and elvitegravir are prescribed twice a day.(36). Dolutegravir is a new generation 

INSTI administered once / day without a pharmacokinetic booster and can be formulated in a 

single tablet regimen. (36). It is available as 50 mg tablets under the brand name of Tivicay. 

Dolutegravir is metabolized by the liver, primarily by glucuronidation with subsequent urinary 

clearance. The mechanism by which Dolutegravir may cause liver injury is not known.(37). 

Despite the safety profile shown for DTG in RCTs; concerns have been posed in real-life 

situations; this is particularly true with respect to the recorded incidents of neuropsychiatric 

adverse reactions that have led to discontinuation of care. 

Although limited studies are available on the hepatotoxicity effect of DTG, RCTs reported a 

DTG complication described as increased transaminases or liver failure occurring in less than 1 

% of patients(38). 

Non-nucleoside reverse transcriptase inhibitors (NNRTIs) are also associated with hepatic injury. 

Several methods have been proposed. These involve hypersensitivity reactions, direct cholestatic 

injury or mediation of immune reconstitution syndromes (IRS)(12).  

Efavirenze is a non-nucleoside reverse transcriptase inhibitor that induces hepatotoxicity by 

blocking the transport of bile acid. Bile formation is a critical function of the liver, and failure of 

bile formation and bile duct obstruction, bile retention contributes to cholestasis. Bile retention in 

hepatocytes during cholestasis is associated with induction of apoptosis in hepatocytes.(20).  

Mechanisms specific to hepatotoxicity induced by Efavirenze are not clear, however, a recent 

study recorded that mitochondrial toxicity of this drug is associated with the induction of ER 
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stress in human hepatocytes. EFV-induced hepatotoxicity is not well described to date, but is 

thought to occur less frequently than with nevirapine. (20).  

Nevirapine is another non-nucleoside reverse transcriptase inhibitor (NNRTI) widely prescribed 

in conjunction with other ARV medications for HIV / AIDS treatment. Hepatotoxicity caused by 

nevirapine is expressed as elevation of serum marker enzymes, bile duct obstruction and 

jaundice, hepatic necrosis, hepatitis and hepatic failure. (20). 

In 4 percent of patients taking nevirapine, symptomatic hepatitis has been reported clinically. 

The development of hepatotoxicity is stated to be high in females relative to males. This can be 

justified by the fact that female sex hormones or pregnancy inhibit beta oxidation (17). Liver 

hepatotoxic marker enzymes such as AST and ALT have been shown to increase following 

chronic nevirapine therapy in children. It is also recommended that treatment with nevirapine 

should be stopped immediately if patients experience any clinical symptoms of hepatitis. As with 

other ARV medications, nevirapine should also be discontinued when serum aminotransferase 

levels increase associated with rashes(20). 

Nevirapine is one of the most widely used ARVs in first-line triple ART, especially in low-and 

middle-income countries. (30) However, nevirapine-induced hepatotoxicity was of significant 

concern. Two distinct forms of nevirapine-associated hepatotoxicity have been identified, each 

with characteristic time patterns. (30). The first type is an immune-mediated hypersensitivity 

reaction that occurs within 18 weeks of the initiation of nevirapine and appears to be associated 

with baseline CD4 cell count. Most patients with this form of hepatotoxicity can experience 

concomitant flu-like symptoms (fever, myalgia, weakness, malaise, nausea , and vomiting) with 

or without skin rash. (30). The second form usually occurs after 18 weeks of nevirapine therapy 

and is most likely to have an intrinsic toxic drug effect and does not appear to be associated with 

baseline CD4 cell counts. This delayed hepatotoxicity usually occurs without concurrent 

constitutional signs. (30). 

The increase in liver enzymes following HAART intake is due to the fact that RVI drugs inhibit 

human mitochondrial DNA resulting in inhibition of normal mitochondrial replication, which in 
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turn disrupts the cellular respiratory chain, thus inhibiting the β-oxidation pathway of fatty 

acids.(20). 

 

Figure 4: Mechanism of ARV drug induced hepatotoxicity 

 Clinical trials and other studies have reported that HAART  induced hepatotoxicity is associated 

with certain risk factors such as, sex, BMI, CD4 cell count, co-infection with hepatitis B or C 

and pregnancy(30).  

The risk of liver toxicity associated with non-nucleoside analog reverse transcriptase inhibitors 

(NNRTIs) is variable and involves many aspects and mechanisms. Although uncommon, both 

Efavirenze (EFV) and nevirapine (NVP) have been correlated with the development of fulminant 

hepatic failure and/or toxic hepatitis(39).    

Some reports indicate a higher incidence of hepatotoxicity in NVP-treated patients compared to 

EFV-treated patients, but data are conflicting. In a broad analysis of hepatic safety (nevirapine, 

n=1731; controls, n=1912), it was concluded that nevirapine induced hepatotoxicity is 

asymptomatic in most patients and is easily managed with temporary nevirapine discontinuation 

till transaminase levels return to normal(39) . 
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The prospective cohort analysis at the Postgraduate Institute of Medical Education and research, 

Chandigarh, India shows that 35.3 % of patients taking HAART-containing NVP (Grade1-25.7 

%; Grade2-6.8 %; Grade3-1.4 % and Grade4-1.4 %) and 17.7 % of patients taking HAART-

containing EFV (Grade1-11.8 % & Grade2-5.9 %) developed hepatotoxicity(40). 

In a retrospective study conducted in Cameroon in 169 HIV infected HAART-based nevirapine 

patients, the risk of hepatotoxicity was 2 times higher in HBV or HCV co-infected patients. 

(p<0.001)(41) . 

A cohort study in Johns Hopkins Hospital HIV Clinic shows Severe (grade 3 or 4) hepatotoxicity 

was observed in 40 of 256 (15.6%; 95% CI, 11.2-20.7) patients prescribed NVP and 25 of 312 

(8.0%, 95% CI, 5.3-11.6) patients prescribed EFV (relative risk [RR], 1.9; 95% CI, 1.2-3.1. The 

median duration of treatment before the detection of severe hepatotoxicity was 137 days (IQR, 

49-305 days) among NVP users and 100 days (IQR, 35-189 days) among EFV users (42).  

In another cohort study Spanish cohort from the Hospital Carlos III, Of the 298 patients, six of 

the 136 (4%) patients receiving EFV and 20 (12%) of the 162 receiving nevirapine developed 

severe hypertransaminasemia (43). 

In a prospective cohort study in Italy, in which patients receiving either of the two NNRTIs were 

followed up for 18 months, 17 per cent and 52 per cent of patients receiving EFV and NVP, 

respectively, had increased ALTand/or AST levels of at least twice baseline.. In this study, none 

of the patients who received EFV suspended therapy due to liver toxicity, compared with 9 (3%) 

patients treated with NVP who did (44) . 

In a cross-section analysis conducted in South Africa, the level of hepatotoxicity was 17 

% (66/385) in the nevirapine group and 0 % (0/83) in the EFV group. The frequency was 12.8% 

in M (20 subjects), and 20.1% in F (46 subjects). The onset of hepatotoxicity (median, day 29; 

range, days 19–426) was within the first 12 weeks of therapy in 80% (53/66) of subjects(20).  In 

a comparative hospital based cross sectional study conducted I Regional Hospital (IRH) in 

Tanzania , mild to moderate elevation of ALT were observed in 27 out of 224 (12.1%) patients 

on NVP arm compared to 6 out of 149 (4%) on EFV  arm. But, mild to moderate elevation of 

AST were observed in 26 of 224 (11.6%) patients on NVP arm compared to 5 out of 149 (3.3%) 
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patients on EFV arm. The mean level of ALT was 34 ± 13.22 IU/L in the NVP arm compared to 

20.68 ± 14.27) IU/L in EFV arm. Twenty six patients had both ALT and AST elevated above the 

normal range (5-35 IU/L). The prevalence of hepatotoxicity was 12.1% among NVP based 

regimen users compared to 4% of EFV-based regimen users (P = 0.004). Hepatotoxicity was 

asymptomatic in both groups of patients ( i.e there was no signs and symptoms of jaundice, skin 

rashes or RUQ pain)(30). With regard to patients sex hepatotoxicity was approximately equally 

distributed among females (12.2%) and males (11.1%). Body mass index ( BMI) is one factor 

contributing to the degree of hepatotoxicity , hepatotoxicity was high (22.2%) in underweight 

patients compared to normal (12.3%), overweight (8.2%) and obese (10.5%) patients (30). With 

regard to CD4 count  hepatotoxicity found  to be significantly higher (18.3%, P = 0.018) in 

patients with CD4 cell count in the range of 251-500 cells/mm3 compared to patients with CD4 

cell count of ≤ 250 (2.3%) or > 500(7.3%) (30).  

A prospective cohort study conducted by the postgraduate institution of medical education & 

research in Chandigarh , India which showed 2.8%prevalence of sever form of hepatotoxicity No 

statistically significant correlation between CD4 count and hepatotoxicity was found 

(p=.092)(45). 

The duration of nevirapine was thought to be another factor contributing to the severity of 

hepatotoxicity and the result (13.2 %) was seen in patients who took NVP-based regimens for 

more than 12 months than those who were using the same regimens (4.3%) for less than 12 

months had developed hepatotoxicity On the other hand, the univariate analysis indicated no 

significant differences (P = 0.119) between occurrence of hepatotoxicity with duration of 

nevirapine use. Overall, in the study in Tanzania there was no significant association found 

between age, sex, BMI and duration of nevirapine use with occurrence of hepatotoxicity. 

However, CD4 cell count levels had an influence in the occurrence of hepatotoxicity(30). 

  

3. Hypothesis 

 There is significant difference in the magnitude of hepatotoxicity among patients taking 

Dolutegravir (DTG)) containing and Efavirenze (EFV) containing HAART regimen. 
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4. Objective 

4.1. General Objective 

 To assess the magnitude, severity, and determinants of hepatotoxicity among patients 

taking Dolutegravir (DTG) and Efavirenze (EVF) containing HAART regimen in Ayder 

Comprehensive Specialized Hospital. 

4.2. Specific Objective 

 To assess the magnitude of hepatotoxicity among patients taking DTG containing and 

EFV containing HAART regimen. 

 To analyze the severity of hepatotoxicity among patients taking DTG containing and 

EFV containing HAART regimen. 

 To describe the determinant factors of hepatotoxicity among patients taking DTG 

containing and EFV containing HAART regimen. 

 

 

 

 

 

 

 

 

5. Materials and Methods 

5.1. Study area 

This study was conducted in Ayder Comprehensive Specialized Hospital (ACSH), Mekelle city 

Northern Ethiopia. ACSH provides both teaching and comprehensive health care service from all 
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over the region and its neighboring. Currently ACSH is providing treatment, care and support for 

HIV/AIDS patients attending regular monthly follow up for both pediatric and adult population. 

There are about 1,698 adult HIV/AIDS clients taking different combination of HAART in this 

hospital. ACSH is selected based on its higher flow rate of patients for follow up and better 

availability of laboratory services and electronic medical recording system. In addition there is 

no previously published and documented study on HAART induced hepatotoxicity in HIV/AIDS 

patients taking different HAART regimen in ACSH and all over the region. 

5.2. Study period  

This study was conducted from December 2019 to December 2020 

5.3. Study design 

Institutional based comparative cross sectional study design was used 

5.4. Populations 

5.4.1. Source population 

All HIV/AIDS patients attending ART clinic in ACSH and taking the first line antiretroviral 

drugs will be the source population. 

5.4.2. Study population 

All adult HIV patients who meet the inclusion criteria; volunteer to participate in the study and 

recruited to the first line HAART regimen on regular follow up at ACSH in Mekelle, Ethiopia 

during the study period was the study population 

5.5. Sample size determination and sampling technique 

5.5.1. Sample size determination 

Because of the absence of prevalence of hepatotoxicity in patients taking Dolutegravir (DTG) 

containing HAART regimen, single population proportional formula is used by considering 

the following assumptions: 2-sided confidence level at 95%, standard margin of error (power 

of 80%) and 1:1 ratio of DTG group and EFV group adults. The prevalence of hepatotoxicity 
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of EFV containing regimen used was 17.7%, as per a study conducted in India(40). Then 

sample size is calculated using the formula 

n   =          

Where:  n = the sample size to be determined 

z = the z-value at the given confidence level=1.96        

 p = prevalence of hepatotoxicity of EFV containing regimen was 17.7% 

d = margin of error that can be tolerated=5% 

n=    (1.96 *1.96)
2 

*0.177(0.823)/0.0025 =224 

Accordingly, a total of 224 HIV-infected adults (112 DTG group and 112 EFV group) who were 

on first line HAART for at least 6 months were included in the study. 

 

 

 

 

 

 

 

 

 

5.5.2. Sampling technique 

 

 

 

 

 

All HIV positive adult patients on 1
st
 line 

HAART follow up in ACSH 
Patients on DTG and EFV containing 1st line 

HAART regimen identified from smart care 
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Figure 5:  Schematic flow chart of sampling procedure  

 

 

 

 

 

 

 

Identified patients were assessed for eligibility 

using review of medical record and physical 

assessment at the time of follow up 

Eligible patients were asked for their 

willingness to participate when they arrive at 

the ART- unit for their monthly follow up 

A total  of  224 subjects  constituting  112 

subjects  from  each  DTG  and  EFV group  

were recruited based on non-probability 

convenient and quota sampling. 
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5.6. Eligibility criteria 

5.6.1. Inclusion criteria 

 HIV positive individuals aged 18 years and above 

 HIV patients who are on DTG or EFV containing first line HAART regimen  

 Those who took HAART for at least 6 months and above 

 Those who have documented baseline  CD4 count and liver function test biomarkers 

5.6.2. Exclusion criteria 

 Pregnant and lactating women 

 Advanced  AIDS stage patients 

 Those who have TB-HIV co infection ( taking Anti TB drugs) 

 Those who have chronic disease like Cancer  

 Those with HBV and/or HCV co-infection 

 Patients who had sever hepatotoxicity at baseline  

 Severely ill patients due to co morbid disease 

 Those who don’t have documented CD4 count and liver function test biomarkers 

 Smoker 

 Alcoholics 

 Chat chewers 

5.7. Study variables 

5.7.1. Dependent variables 

 ALT ,AST, total serum bilirubin, Serum albumin  

5.7.2. Independent variables 

 Sex, income, educational status, Clinical stages, type of HAART regimen, duration of use 

of HAART, adherence status, CD4 count ,BMI and drug addiction  etc.… 
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5.8. Operational definitions 

o Adults  :individuals greater than 18 years old 

o DTG group  :study subjects who take DTG containing HAART regimen 

o EFV group :study subjects who take EFV containing HAART regimen 

o HAART induced hepatotoxicity: hepatotoxicity which started after HAART initiation  

o Early stage of AIDS: clients on WHO clinical stage one or two 

o Advanced AIDS stage :WHO clinical stage 3 or stage 4 patients  

o Under weight : BMI<18.5Kg/m
2 

 

o ULN :the maximum normal value of a measurement  

o ULN for AST:35IU/L 

o ULN for ALT:40IU/L 

o ULN for Bilirubin :1.2mg/dl 

o Hepatotoxicity- an elevation in transaminases (ALT or/and AST) level above the ULN. 

o Grade 0 hepatotoxicity:1.25x ULN 

o Grade 1 hepatotoxicity: 1.25–2.5x ULN  

o Grade 2 hepatotoxicity  :2.6–5.0x ULN 

o Grade 3 hepatotoxicity : 5.1–10x ULN and  

o Grade 4 hepatotoxicity  :10x ULN 

o Sever  hepatotoxicity :grade 3 and/ or grade 4 hepatotoxicity 

o Advanced immune suppression: individuals with CD4 count < 200 cells/μl 

o Good adherence: patients on ART who takes more than 95% of the drug.  

o Fair/poor adherence: patients on ART who takes less than 94% of the drug.  

 

 

 

 



 

24 
 

5.9. Data collection tools and procedures  

5.9.1. Data collection tools 

Instruments used for data collection; 

 Structured questionnaire 

 Hospital medical records of the study subjects  

 Standing electronic weighing scale 

 Adult height board with movable head piece 

 EDTA coated vacuum tube for collection of the blood sample  

 Alcohol swab, gauze, lancet, sharp box, plastic disposable syringe 

 Becton Dickinson’s (BD) FACS caliber flow cytometer for determination of CD4 count  

 Chemistry analyzer machine (Mindray BS-200) for liver function tests(biomarkers) 

 HCV &HBV test strips  

5.9.2. Data collection procedure 

Study participants were assigned into two groups based on regimen type they take; participants 

taking DTG containing HAART regimens were assigned as DTG group and those who are taking 

EFV containing regimen were assigned as EFV group. Each client visiting the ART clinic during 

the study period was evaluated by the data collectors for eligibility to be included in the study. 

Those eligible and consented to participate were included in the study consecutively in both 

study groups. The selection and inclusion of patients was continued until the required number of 

participants (quota) is obtained for both study groups. 

I. Questionnaires 

Standardized semi-structured pretested questionnaire was used during face-to-face interview and 

review of documented medical records. The questionnaire was assumed in such a way that it 

could meet the objectives of this study. It was prepared in English language and translated to 

local language Tigrigna. Later it was re-translated back to English, to keep the consistency of the 

questions during data entry and analysis.  
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The questionnaire has three main parts. Part one aimed at gathering information on socio-

demographic data including age, sex, educational status, income, ethnicity and marital status was 

interviewed. 

The second part of the questionnaire focuses on the assessment of detailed medical conditions of 

the patients before the start of ARV drugs. The last part of the questionnaire is related to the 

clinical conditions, HAART therapeutic responses and associated factors that predispose to 

hepatotoxicity. Two health professionals trained in HIV/AIDS care and treatment protocol were 

recruited from the hospital to fill the questionnaire.  

II. Anthropometric measurements    

Anthropometric measurements used in this research include   height, weight, and body mass 

index (BMI).  The  data  was compared  to  an  accepted  reference  (cut-off  values)  to 

determine individual’s nutritional status  (46) 

The standing electronic weighing scale was kept calibrated. Participants were asked to remove 

heavy materials such as shoe, mobile phone or heavy clothes to avoid measuring error. They 

stepped on the center of the scale and stand until the weight displays. The weight was measured 

to the nearest 0.1 Kg(46, 47). 

The appropriate height board was placed on a hard and flat surface vertically against the wall. 

Individuals were asked to remove shoes, hat or ornaments in the hair if any. They stood in the  

center  with  his  or  her  feet  flat  in  the  ground  surface  of  the  board;  his/her  back  against  

the board, and chin in the position that the eye looks straight ahead with arms down to his/her 

side. The moveable headpiece of the measuring board was slide down until it touches the crown 

of the persons head. The height indicated by the head piece was measured to the nearest 1 cm 

(47). BMI was calculated using the formula weight in kilograms per height in m
2
. BMI provides 

better insight into an individual’s nutritional status in conjunction with other information, such as 

overall health, age, and activity level(47)  
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III. Blood sample collection 

General physical examination including vital signs was recorded by the clinician to assess the 

overall health status of the patient. Once a subject is confirmed to be enrolled to the study, 8 ml 

of venous blood was drawn in to the EDTA tube aseptically from the left brachial vein of each 

subject. The sample collection was performed by the trained laboratory technologist following 

the standardized operational procedure(48). The collected blood sample was transported to the 

laboratory center for analysis by the trained laboratory technicians. 

The liver function tests biomarkers including ALT, AST, Bilirubin, albumin, was determined by 

the trained lab technologist. In addition to these test screening tests for HBV&HCV was done. 

The base line liver function tests biomarkers & CD4 count value was taken from the patient’s 

medical records. Current CD4 count was taken the most recent CD4 value of the patient from 

smart care. If recent CD4 count was not available, it was analyzed soon by the experienced 

laboratory technologist.  

5.10. Data quality control 

The quality of the data was kept carefully. Training was given to the data collectors on how to 

collect to keep the reproducibility of the data. The weight scale was calibrated before each 

measurement. The performance of the automated machines was controlled externally by running 

quality control samples according to the laboratory’s protocol before analysis of the collected 

blood sample. 

Validity of the questionnaire was maintained by performing pretest in 5% of the sample size 

using local language Tigrigna in the study area and necessary corrections was done on the 

questions after pretest. Pretested subjects data were not included in the actual study result.  Each 

completed questionnaire was checked each day by the principal investigator to ascertain that all 

the questions are answered consistently and incomplete data was discarded or corrected.  The 

data was entered into SPSS version 25 statistical software and rechecked carefully. 
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5.11. Data analysis and interpretation 

Data  was  manually  checked  for  its  clarity  and  completeness  and  then  coded,  cleaned  and  

entered into the SPSS version 25.0 software package for analysis. The data was analyzed for its 

descriptive  statistics  and  bivariate  logistic  regression  was  used  to  determine  the  effect  of 

various factors on the outcome variable and multivariate logistic regression to control 

confounding  effect. Value less than 0.05 in the multivariate logistic regression was considered 

as statistically significant.  The degree of association between independent and dependent 

variables was also assessed using odds ratio with 95% confidence interval. 

5.12. Ethical consideration 

The study was carried out after ethical clearance and approval was obtained from Research and 

Ethical Review Committee of the department of Physiology, College of Health Sciences Addis 

Ababa university .The proposal was further evaluated in light of the ethical standards and 

permission letter was obtained from Ayder Comprehensive Specialized Hospital research head 

office.  

After briefing on the objective and procedures of the study, both verbal and written informed 

consent was obtained from those volunteers that were selected for the study. Individuals with 

deranged liver enzymes finding during the study period were linked with their physicians for 

further investigation and management.  
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6. RESULTS 

6.1. Socio-demographic Characteristics 

In this study a total 224 (112 DTG group and 112 EFV group) study participants were included 

Female participants were slightly higher in number as compared to male participants each 

accounting for 55.8 %and 44.2% respectively. The mean age of the study subjects were 43.66 & 

38.18 years respectively for DTG group and for EFV group. Great majority (67.4%,n=224) of 

the study participants were in the age category of 30-49 years. 

Nearly half of the study subjects from both groups (48.2%, n=224) completed only elementary 

schools educational status or less. Almost all (89.7% ,n=224) of the study participants were 

orthodox Christian follower’s but, the remaining (10.3% ,=224) were Muslims.  About half 

(52.2% n=224) study subjects had regular income of which only (16.5% n=224) of them were 

employed in different government or private institutions. Both study groups were comparable in 

most of the Socio-demographic characteristics as displayed in the table below. 
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Table 1: Comparison of socio demographic characteristics of HIV positive patients on first line 

HAART follow up at ACSH, Mekelle, Ethiopia, July 2020 

Variables                   DTG group               EFV group 

frequenc

y 

Valid% frequency Valid% 

 

Sex 

Male 49 43.7 46 41.1 

Female 63 56.3 66 58.9 

Age category in years 18-29 18 16.1 12 10.7 

30-39 21 18.8 58 51.8 

40-49 47 42 26 23.2 

50-59 26 23.2 16 14.3 

Marital status  Married 40 35.7 36 32.1 

Single 16 14.3 37 33 

Divorce 35 31.3 24 21.4 

Widowed 21 18.8 15 13.4 

Residence area Rural  14 12.5 14 12.5 

Urban 98 87.5 98 87.5 

Educational status Illiterate 26 23.2 22 19.6 

Up to grade 8 39 34.8 21 18.8 

Grade 9-12 25 22.3 59 52.7 

Diploma and above 22 19.6 10 8.9 

Religion Orthodox Christian 104 92.8 97 86.6 

Muslim 8 7.2 15 13.4 

Employment status Employed 22 19.6 15 13.4 

Unemployed 90 80.4 97 86 

Regular income Yes 73 65.2 44 39.3 

No 39 34.8 68 60.7 

Addiction status Yes 31 27.7 23 20.5 

No 81 72.3 89 79.5 

Herbal medicine use 

in the last 6monnth 

Yes 0 0 0 0 

No 112 100 112 100 

 

6.2. Baseline clinical Characteristics 

When base line clinical characteristics is reviewed from patients medical records in the ART 

clinic, majority of the study subjects (67%, N=224) in both the DTG and EFV started HAART at 

ACSH and the remaining (33%, N=224) were transferred in from another health institutions. 

At base line 60.7% (n=112) of the participants from DTG group and 80.4% (n=112) from the 

EFV group had BMI of>18.5Kg/m
2 

(p =0.001). 
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Table 2: Baseline clinical characteristics of study participants taking DTG containing and EFV 

containing HAART at ACSH, Mekelle, Ethiopia July 2020 

 

Variables              DTG group         EFV group P value 

frequency Valid % frequency Valid% 

Place of HAART 

initiation  

ACSH 70 62.5 80 71.4 0.15 

Transferred in  42 37.5 32 28.6 

WHO clinical stage Stage 1or stage 2 30 26.8 35 31.3 0.46 

Stage3 or stage 4 82 73.2 77 68.7 

Base line immunologic 

status  

CD4 < 250 

cells/mm
3 

 

76 67.9 67 59.8 0.21 

CD4 ≥ 250 

cells/mm
3
 

36 32.1 45 40.2 

Baseline BMI in 

Kg/m2 

<18.5Kg/m
2
 44 39.3 22 19.6 0.001* 

>18.5kg/m
2
 68 60.7 90 80.4 

Baseline ALT in IU/L <40IU/L 107 95.5 108 96.4 0.73 

>40IU/L 5 4.5 4 3.6 

Base line AST in IU/L <35IU/L 104 92.8 110 98.2 0.52 

>35IU/L 8 7.2 2 1.8 

Base line serum total 

bilirubin in mg/dl 

<1.2mg/dl 112 100 112 100 1.00 

>1.2mgdl 0 0 0 0 

Baseline serum protein <3.5mg/dl 4 3.6 4 3.6 1.00 

>3.5mg/dl 108 96.4 108 96.4 

*P- value of <0.05  implies there is significance between the two study groups at baseline 
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6.3. Patients clinical characteristics after HAART initiation 

6.3.1. General characteristics of the study subjects 

ACSH provides both inpatient and outpatient services including HIV/AIDS care and support. The ART 

unit provides the routine HIV care/ART services according to the national guideline. The current 

preferred first line HAART combination commonly in use by the hospital is TDF+3TC+DTG or 

TDF+3TC+EFV as alternative.  

Almost all (92.9%, n=224) of the study participants on HAART follow up were WHO clinical stage T1. 

Non -of the study participants in both groups were found positive for both HBV and HCV antibodies. 

Nearly all of the participants in both study groups had good adherence for HAART 

(98.2%,n=112&91.1%, n=112) respectively for DTG and EFV groups. 

68.8%& 66.1% of the study participants took HAART above three years in DTG group and EFV group 

respectively. 

83.9% (n=112) of the study participants from the DTG group have had HAART regimen shift from one 

HAART combination to another combination due to different reasons . The main reason for regimen shift 

was found to be due to current updates of guidelines and protocols for preferred first line HAART 

regimen combination to prevent treatment failure and drug resistance. 
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Table 3: Clinical characteristics of HIV patients after initiation of DTG containing and EFV 

containing first line HAART regimen Mekelle, Ethiopia, July 2020. 

Variables          DTG group         EFV group  P 

value 

Freque

ncy 

Valid% frequency Valid 

% 

 

WHO clinical stage 

after HAART 

initiation   

StageT1 98 87.5 101 90.2  

0.52 Stage T2 14 12.5 11 9.8 

 

Duration on HAART 

in months 

6-12months 21 18.8 22 19.6  

 

0.48 

13-24 months 8 7.1 12 10.7 

25-36months 6 5.4 4 3.6 

37-140 months 77 68.8 74 66.1 

 

 

INH prophylaxis 

intake 

Currently taking 4 3.6 55 49.1  

0.76 Completed 60 53.6 10 8.9 

Interrupted 4 3.6 0 0 

Not yet started 44 39.3 47 42 

 Drug adherence  Poor 30 26.8 10 8.9 0.000* 

Good 82 73.2 102 91.1 

Current BMI in Kg/m
2
 <18.5kg/m2 38 33.9 14 12.5 

>18.5kg/m2 74 66.1 98 87.5 0.000* 

Skin rash Yes 2 1.8 0 0 0.45 

No 110 98.2 112 100 

Skin /eye 

yellowing(jaundice) 

Yes 9 8 0 0 0.002* 

No 103 92 112 100 

Drug regimen changed 

within the last 6 

months 

Yes 94 83.9 0 0 0.000* 

No 18 16.3 112 100 

Reason for regimen 

change  

Drug side effect 12 12.8 0 0  

Pregnancy 4 4.3 0 0 

Preferred drug of choice 

changed 

78 83.0 0 0 

Type of regimen TDF+3TC+NVP 31 33 0 0  
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changed TDF+3TC+EFV 31 33 0 0 

AZT+3TC+NVP 26 27.7 0 0 

AZT+3TC+EFV 6 6.4 0 0 

current immunologic 

status  

CD4 <250cells/ul 35 31.3 34 30.4 0.88 

CD4>250 cells/ul 77 68.7 78 69.6 

Liver function test 

biomarkers  

ALT<40 IU/L 69 61.6 91 81.3 0.001* 

ALT >40 IU/L 43 38.4 21 18.7 

AST<35IU/L 69 61.6 89 79.5 0.003* 

AST>35IU/L 43 38.4 23 20.5 

T.Billuribin<1.2mg/dl  101 90.1 112 100 0.001* 

T.Billirubin>1.2mg/dl 11 8.9 0 0 

Serum albumin<3.5 20 21.7 13 11.6 0.189 

Serum albumin>3.5 92 88.3 99 88.4 

HAART induced 

hepatotoxicity grading 

Evidenced 

by raised 

AST 

Grade 0 20 46.5 13 56.5 0.345 

Grade1 14 32.6 9 43.5 

Grade2 7 16.3 1 0 

 Grade 3 or4 2 4.7 0 0 

Evidenced 

by raised 

ALT 

Grade 0 14 31.1 4 19 0.019* 

Grade1 23 51.1 17 81 

Grade2 8 17.8 0 0 

Grade 3 or4 0 0 0 0 

 P value <0.05 is statistically significant    

.   
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Figure 6: Duration of stay on HAART among study participants taking DTG containing and EFV 

containing first line HAART at ACSH, Mekelle, Ethiopia 2020 

6.3.2 Prevalence and severity of hepatotoxicity at base line  

As observed from patients medical record, Independent samples t-test revealed that there was no 

statistically significant mean deference in the baseline liver function biomarkers in both study 

groups with P-values of 0.052 (CI -2.21-2.43) for ALT,0.072 (CI , -1.24-2.5) for AST, 0.069 (CI, 

-0.086-0.030 ) for total serum bilirubin and 0.815(CI, -.185-0.293) for total serum protein( Table 

Table 4: Independent samples t-test analysis of baseline liver function biomarkers taking DTG 

based and EFV based first line HAART regimen at ACSH, Mekelle, Ethiopia 

Variable DTG group EFV group 95%CI of the mean 
difference  

P-value 

Mean(SD) Mean(SD) Lower Upper 

ALT 24.58(10.49) 24.47(6.74) -2.21 2.43 0.052 

AST 25.79(7.98) 25.15(6.13) -1.24 2.50 0.072 

Total serum 
Bilirubin 

0.55(0.24) 0.58(0.20) -0.086 0.030 0.069 

serum albumin 3.42(.91) 4.26(0.90) -.185 .293 0.814 
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Independent samples t-test analysis was done among both study groups 6 months after initiation 

of HAART. it shows that there was a statistically significant difference in the mean of  liver 

function parameters like ALT ,AST and Total serum bilirubin ,but there was no statistically 

significant difference in the mean value of  serum albumin ( Table 5) 

 

Table 5: Independent samples t-test analysis of liver function biomarkers 6 months after 

initiation of DTG based and EFV based first line HAART regimen at ACSH, Mekelle, Ethiopia 

Variables DTG group EFV group 95%CI of the 
mean difference 

P-value 

Mean(SD) Mean(SD) Upper Lower 

ALT 46.09(34.72) 29.76 (17.04) 9.10 23.54 0.000* 

AST 40.88(32.08) 30.14(10.71) 4.42 17.06 0.001* 

Total serum 
Bilirubin 

0.633(.45) 0.28(.177) 0.256 0.437 0.000* 

serum albumin 3.69(.86) 3.92(.66) -0.43 -0.02 0.276 

* p<0.05 is statistically significant at 95% level 

 

Paired samples t-test revealed that there was statistically significant difference in the mean of the 

liver function parameters at baseline and six months after HAART initiation in both study 

groups. The mean ALT values increased from 24.58IU/L-46.09IU/L (P=0.000) for DTG group 

and from24.47 IU/L-29.76IU/L(P=0.001) for EFV group .It also showed that the mean AST 

values raised from 25.79 IU/L -40.88 IU/L(P=0.000) for DTG group and from 25.15IU/L-

30.14IU/L (P=0.0000 for the EFV group. The mean CD4 count of the study participants in both 

groups also showed significant increment from 221.25-326.25cells/mm
3
 (P=0.000) & from 

215.73-350.16 cells/mm
3 

(P=0.000) respectively for DTG &EFV group. 
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Concerning the total serum albumin value it was found to decrease statistically from a mean of 

4.32 -3.69(P=0.021) and 4.26-3.96(P=0.043) respectively for DTG and EFV groups (Table 6) 

Table 6: Paired samples t-test analysis of baseline and current liver function biomarkers among 

patients taking DTG and EFV containing HAART regimen at ACSH, Mekelle, Ethiopia, 2020 

Variables 

 

DTG group EFV group 

Mean P-value Mean P-value 

ALT Baseline 24.58 0.000* 24.47 0.001* 

Current 46.09 29.76 

AST Baseline 25.79 0.000* 25.15 0.000* 

Current 40.88 30.14 

Total serum 

bilirubin 

Baseline 0.553 0.086 0.581 0.073 

Current 0.633 0.486 

 serum  

albumin 

Baseline 4.32 0.021* 4.26 0.043* 

Current 3.69 3.92 

CD4 count 

 

Baseline 221.25 0.000* 215.73 0.000* 

 Current  326.25 350.16 

*P –value<0.05 is statistically significant at 95% confidence level. 
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Figure 7: Baseline and current means of CD4 counts of the study participants in both DTG and 

EFV groups of RVI patients at ACSH, Mekelle, Ethiopia 2020 

The overall prevalence of hepatotoxicity (raised ALT and/AST above the ULN) was found to be 

33.9% (n=224) in both study groups. The prevalence of hepatotoxicity was higher among those 

on DTG based regimen 41.1% (n=112)   as compared with those who took EFV based regimen 

26.8% (n=112)(P=0.024).  37.5 % (n=112) and 2.7%(n=112) (P- 0.000)  of the study participants 

showed both increment of any level above the ULN of ALT &AST respectively from the DTG & 

EFV groups. 

Concerning the level of hepatotoxicity from those who had raised AST values 46.5% (n=43), 

32.6% (n=43), 16.3%(n=43) and 4.7%(N=43) from DTG group and 58.3%(n=12), 41.7%(n=12), 

0 and 0 from EFV group developed grade 0 ,1, 2,and grade3 or 4 as evidenced by raised AST 

from above the ULN. Sever form of hepatotoxicity (grade three and or grade four) was detected 

in 2 study participants   taking DTG based HAART regimen (Table 7). 
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Table 7: Prevalence and grading of hepatotoxicity six months after DTG containing and EFV is 

containing first line HAART initiation at ACSH, MEKELLE, ETHIOPIA 2020. 

                                  Variables              DTG group            EFV group P-value 

 
 
 

 

 

 

 

 

 

Frequency Valid% Frequen

cy 

Valid% 

Toxicity evidenced either by 

raised ALT and/AST 

Yes 46 41.1 30 26.7 0.024* 

No 66 58.9 82 73.21 

Toxicity evidenced by 

increased both AST&ALT 

Yes 42 37.5 3 2.7 0.000* 

No 70 62.5 109 97.3 

Toxicity evidenced by either 

ALT only or AST only 

Yes 4 3.6 27 24.10 0.000* 

No 108 96.4 85 75.8 

 

HAART 

induced 

hepatotoxicity 

grading as 

evidenced by 

increment of 

ALT and or 

AST above the 

ULN 

 

Evidenced 

by raised 

AST 

 

Grade 0 

 

20 

 

46.5 

 

7 

 

58.3 

 

 

 

0.043* 

Grade1 14 32.6 5 41.6 

Grade2 7 16.3 0 0 

 Grade 3 

or4 

2 4.7 0 0 

Evidenced 

by raised 

ALT 

Grade 0 14 31.1 4 22.3  

 

 

0.039* 

Grade1 23 51.1 14 77.7 

Grade2 8 17.8 0 0 

Grade 3 

or4 

0 0 0 0 

P value <0.05 is statistically significant    
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 Figure 8: Hepatotoxicity status (as evidenced by raised ALT &AST values in IU/L) of study participants 

taking DTG based and EFV based HAART regimen at ACSH, MEKELLE, ETHIOPIA 2020. 

6.4 determinant factors of HAART induced hepatotoxicity 

ANOVA showed that there was no significant difference in the means of baseline CD4 count, 

base line BMI as well as base line liver function in those who developed hepatotoxicity and those 

who don’t six months after HAART follow up in both study groups. 

Table 8: ANOVA table showing comparative means of base line clinical parameters with the 

status of Hepatotoxicity development six month following HAART initiation among patients 

taking DTG based and EFV based first line HAART at ACSH, MEKELLE, ETHIOPIA 2020. 
 

Variables DTG group with hepatotoxicity                                             
(n=112) 

EFV group with hepatotoxicity 
(n=112) 

Yes  No P-value  Yes No P-value  

CD4 (cells/mm3) 192.21 241.5 0.06 213.21 217.18 0.886 

BMI(Kg/m2) 18.26 19.32 0.095 20.91 20.36 0.247 

ALT(IU/L) 26.24 23.42 0.163 25.39 23.94 .275 

AST(IU/L) 26.71 25.15 0.313 26.12 24.60 0.208 

Total serum 
Bilirubin(mg/dl) 

0.58 0.531 0.263 0.605 0.566 0.335 

Total serum albumin 
(mg/dl) 

4.51 4.18 0.056 4.32 4.23 0.627 
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In this study, ANOVA sowed that there was a significant difference in the means CD4 count, 

BMI,ALT, AST as well as serum albumin in those who developed hepatotoxicity and those who 

don’t six months after HAART follow up in both study groups in both study groups(Table 9). 

Table 9: ANOVA table showing comparative means of clinical parameters with the status of 

Hepatotoxicity development six month following HAART initiation among patients taking DTG 

based and EFV based first line HAART at ACSH, MEKELLE, ETHIOPIA 2020 

 
Variables DTG group with hepatotoxicity                                             

(n=112) 

EFV group with hepatotoxicity 

(n=112) 

Yes  No P-value  Yes No P-value  

CD4 (cells/mm
3
) 315.57 452.53 0.001* 355.48 347.08 0.825 

BMI(Kg/m
2
) 19.37 20.81 0.012* 21.07 21.33 0.570 

ALT(IU/L) 51.24 29.56 0.000* 43.86 21.62 0.000* 

AST(IU/L) 65.21 25.67 0.000* 38.67 25.20 0.000* 

Total serum 

Bilirubin(mg/dl) 

0.84 0.54 0.000* 0.308 0.273 0.315 

Total serum albumin 

(mg/dl) 

3.20 4.03 0.000* 3.74 4.02 0.03* 

*indicates statistically significant at 5% level 

 

In the logistic regression analysis model, sex category residence area, employment status, drug 

addiction status (cigarette, alcohol, or chat ) site of HAART initiation, RVI WHO disease stage 

before HAART initiation, baseline CD4 category in cells/mm
3
, baseline BMI in Kg/m

2 
,baseline 

selected liver function biomarkers (ALT ,AST, total serum bilirubin, serum albumin), duration of 

stay on HAART, adherence to HAART ,current BMI category, discontinuation of NVP within 

the last six months, current RVI WHO disease stage and current CD4 category were assessed for 

their association with development of hepatotoxicity as evidenced by raised levels of ALT and/or 

AST above the ULN. From this binary logistic regression analysis it was showed that female 

participants were 2 times riskier to develop hepatotoxicity as compared to male participants( 

COR=2.128  at 95% CI 1.18-2.54). in addition participants from DTG group and addicted  to 

least one from alcohol consumption, chat chewing and cigarette  smokes had 23% higher chance 

of developing hepatotoxicity of any grade than those who were not addicted (COR=1.23 

[95%CI(1.042-2.230)], the odds of current BMI value of <18.5kg/m2 were three times more 

associated with chance of developing hepatotoxicity as compared with those who had BMI 
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values of >18.5kg/m2(COR=3.57 [95%CI(1.564-6.172)].similarly the odds of current CD4 count 

<250cells/mm3 were two times more associated to hepatotoxicity than those who had CD4 

values of >250 cells/mm3(COR=2.34[95%CI(1.26-3.95)]. 

Residence area, site of HAART initiation, baseline CD4 count, and baselines of ALT, AST, total 

serum bilirubin, and serum albumin values were not statistically significant from the DTG group. 

To the contrary, from the study participants on EFV group only employment status(employed Vs 

un employed) and addiction status( addicted Vs not addicted) were found to be statistically 

significantly associated with P=0.031 ,COR=1.51,CI=1.175-2.988  and P=0.030, COR=2.832, 

1.109-4.236 respectively. 

Table 10: Binary logistic regression analysis for the independent predictors of hepatotoxicity as 

evidenced by raised levels of ALT and AST values above the ULN among RVI patients taking DTG 

containing and EFV containing first line HAART regiment at ACSH, Mekelle, Ethiopia 2020. 

 

Variables                         DTG group (n=112)                   EFV group (n=112) 

p-value COR 95% CI P-

value 

COR 95% CI 

            Sex 

 

 

 

 

  Male 

 

female 

 

0.019* 

 

Refe(2) 

2.123 1.18-2.54 0.949 1.026 0.47-2.24 

  Residence  

 

 

Rular 

 

Urban 

0.664 

 

 

1.292 0.404-

2.149 

0.941 0.957 0.298-

3.078 

 

Employment 

status 

 

Employed 

 

 

Unemployed 

0.006* 2.45 0.90-

0.665 

0.031 1.51 1.175-

2.988 

Addiction status 

 

Yes 

 

No 

0.001* 1.23 1.042-

2.231 

0.030* 2.832 1.109-

4.236 

Site HAART 

intitation 

 

At ACSH  

 

transferd in 

0.094 1.990 0.889-

4.451 

0.757 1.145 0.485-

2.703 

RVI disease 

stage at HAART 

initiation 

 

Early stage 

 

Advanced 

stage 

0.005* 1.690 0.061-

2.599 

0.159 1.746 0.804-

3.794 

Baseline CD4 

count 

CD4≤250 

cells/mm3 

0.052 

 

0.417 0.181-

1.007 

0.850 1.079 0.492-

2.368 
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CD4>250 

cells/mm3 

 

 

Baseline BMI in 

KG/m2 

 

≤18.5kg/m2 

 

>18.5kg/m2 

0.030* 2.421 1.08-

4.354 

0.389 0.663 0.261-

1.689 

Baseline ALT 

 

ALT≤40IU/L 

 

ALT>40IU/L 

 

0.390 

 

0.448 0.072-

2.794 

0.999 0.000 0.000 

Base line AST 

 

AST≤35iu/l 

 

AST>35iu/l 

0.831 

 

 

1.175 0.266-

5.180 

0.695 0.571 0.035-

9.387 

Baseline serum 

total billirubine 

 

≤1.2mg/dl 

 

>1.2mg/dl 

0.261 0.406 0.084-

1.956 

0.332 0.359 0.060-

2.585 

Baseline total 

serum albumin 

 

≤3.5mg/dl 

 

>3.5mg/dl 

0.515 0.467 0.047-

4.63 

0.628 0.567 0.057-

5.633 

 

Duration on 

HAART 

>12months 

 

≤12months  

0.028* 

 

1(Ref) 

1.57 1.173-

3.280 

0.921 0.987 0.375-2.60 

Adherence to 

HAART 

 

Poor 

 

Good 

0.002* 2.230 1.040-

3.231 

0.816 1.171 0.310-

4.419 

Current BMI in 

Kg/m
2
 

 

≤18.5Kg/m2 

 

 

>18.5kg/2 

0.003* 3.571 1.561-

6.172 

0.218 0.413 0.113-

1.644 

Discontinuation 

of NVP within  

the past 6 

months  

 

Yes 

 

 

 

No 

0.003* 2.008 1.830-

4.608? 

0.864 0.859 0.150-

4.901 

Current WHO 

disease stage 

 

Stage 1 

 

Stage 2 

0.002* 0.089 0.019-

0.419 

0.065 0.396 .580-1.682 

Current CD4 

count 

 

CD4≤250 

cells/mm3 

 

CD4>250 

cells/mm3 

0.001* 2.34 1.26-3.99 0.813 0.905 0.394-

2.079 

*indicates statistically significant at 5% level, COR=crude odds ratio, CI= confidence interval, BMI=body 

mass indx,CD4 =cluster of differentiation4, WHO =world health organization 
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Determinant factors which were found significantly associated with developing hepatotoxicity 

with P-values of <0.250 in univariate logistic regression were subsequently tested in multivariate 

analysis.  The association shown by bivariate analysis of sex (male Vs female), employment 

status (employed Vs unemployed), baseline BMI ≤18.5kg/m
2
 VS>18Kg/m

2
), current WHO 

disease stage, discontinuation of NVP within the last six months   was not maintained in 

multivariate analysis adjusting the possible confounding factors.  

But, multivariate logistic regression in those who were on DTG containing HAART regimen 

with CD4 values of ≤250 cells/mm
3,

 were higher by 80% to develop hepatotoxicity as compared 

to those with who had CD4 value of >250cells/mm
3
 (COR=1.82 [95%CI (1.92-3.11).  

The odds of developing hepatotoxicity in those study participants who took HAART for more 

than 12 months was 13 times higher (COR=13.56[95%CI=1.353-27.56)] when compared with 

those who were on HAART for less than 12 months.  

On the other  the chance in those with current BMI values of ≤18.5kg/m
2
 revealed more than two 

times more chance of developing hepatotoxicity (COR=2.43 [ (95%CI (1.232-4.213)] when 

compared with those who had current BMI values of >18.5kg/m
2
. 
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Table 11: Multivariate logistic regression analysis for the independent predictors of hepatotoxicity as 

evidenced by raised levels of ALT and AST values above the ULN among RVI patients taking DTG 

containing and EFV containing first line HAART regiment at ACSH,2020. 

Variables                         DTG group (n=112)                   EFV group (n=112) 

p-value AOR 95% CI P- 
value 

AOR 95% CI 

Sex 
 
 
 
 

  Male 
 
 

female 
 

0.234* 
 
  
 
Ref(1) 

0.431 0.399-
2.851 

0.609 0.768 0.279-
2.111 

Addiction status 
 

Yes 
 
No 

0.025* 
 
Ref(2) 

2.23 1.942-
3.321 

0.030* 2.832 1.109-
4.236 

RVI disease 
stage at HAART 
initiation 
 

Early stage 
 
 
Advanced stage 

0.125* 
 
 
Ref(1) 

0.340 0.072-
2.461 

0.001 4.127 3.547-
7.359 

Baseline CD4 
count 
 

CD4≤250 
cells/mm3 
 
CD4>250 
cells/mm3 

0.061 
 
 
Ref(2) 

4.241 0.936-
4.621 

0.136 2.198 0.781-
3.816 

Baseline BMI in 
KG/m2 
 

≤18.5kg/m2 
 
>18.5kg/m2 

0.821 
 
Ref(2) 

3.121 1.42-
3.281 

0.012 2.110 1.238-
3.162 

 
Duration on 
HAART 

>12months 
 
<12months  

0.027* 
 
Ref(2) 

13.56 1.353-
27.56 

0.172 2.762 0.642-
6.760 

Adherence to 
HAART 
 

Poor 
 
Good 

0.030* 
 
Ref(2) 

3.847 1.214-
5.231 

0.647 0.744 0.209-
2.648 

Current BMI in 
Kg/m2 
 

BMI≤18.5Kg/m2 
 
 
BMI>18.5kg/m2 

0.04* 
 
 
Ref(2) 

2.432 1.232-
4.213 

0.218 0.413 0.113-
1.644 

Current WHO 
disease stage 
 

Stage 1 
 
Stage 2 

0.213 
 
Ref(1) 

0.879 0.410-
3.261 

0.065 0.396 1.058 

Current CD4 
count 
 

CD4≤250 
cells/mm3 
 
CD4>250cells/mm3 

0.020* 
 
 
Ref(2) 

1.82 1.92-
3.11 

0.813 0.905 0.394-
2.079 

*indicates statistically significant at 5% level, AOR=adjested odds ratio, CI= confidence interval, BMI=body 
mass indx,CD4 =cluster of differentiation4 
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7.disscussion  

Over the years after initiation of HAART, drug induced liver injury remain uncovered health 

threat ending up with end stage liver disease This comparative cross sectional study was aimed 

to assess the magnitude ,severity and determinants of hepatotoxicity among RVI patients on 

HAART taking DTG based and EFV based first line regimens in ACSH, Mekelle, Ethiopia.  

These two study groups were comparable in most of the socio-demographic characteristics. This 

study showed results of clinical parameters and liver function biomarkers of the study groups at 

baseline and at least six months after HAART intake of the selected drug regimen. 

At the time of HAART initiation, this study showed that more than half( 63.8%) and nearly three 

fourth(70.9%) of the study participants in both groups had  advanced immunosupression of ≤250 

cells/mm
3
 and advanced WHO clinical stages (stage 3or/and stage 4) respectively.    

The possible explanation for presence of suppressed immune system and advanced disease stages 

at the time of HAART initiation could be delayed health seeking behavior and due to limited 

perception to-wards the disease for fear of stigma and discrimination by the public(49).In 

addition in the earlier times there were no recommendation to start HAART if the WHO clinical 

stage is not  in advanced stage and if the CD4 count is not low (1). 

 Following at least six months of HAART intake only 30.8% of the study participants in both 

groups  had advanced immunosupression (CD4 ≤250 cells/mm
3
). This shows significant 

improvement in immunity and disease condtion following six months. The possible reaseon for 

this inhancmnet in CD4 count and subsiding of clinical signs and symptoms is due to the 

recovery of  antigen-specific  proliferation  of  CD4  T-cells, decrement in viral load  by the 

effect of HAART and strict follow up of the patients .this also decrease the probablity of having 

opportunisting infections thereby improving quality of living(50). 

So far, there is no published study on the international acceptable reputable journals dealing on 

the magnitude, severity and determinants of hepatotoxicity in study participants on DTG based 

HAART regimen. Therefore, for the sake of discussion of the results of this study I tried to 

compare it with other studies which dealt on hepatotoxic effects of NVP containing HAART 

regimens because of its commonly understood hepatic effects 
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7.1 prevalence of hepatotoxicity  

This study used  the AIDS Clinical Trials Group (ACTG) scale of liver toxicity ALT or AST cut-

off values to assess the prevalence of hepatotoxicity (31) . Accordingly Hepatotoxicity was 

defined as an elevation in transaminases (ALT and/or AST) level above the ULN range, where 

the ULN for ALT is 40 IU/L and for AST is 35IU/L (31, 32).Whereas, severe hepatic injury was 

defined as grade 3 or 4 change in AST and/or ALT levels during antiretroviral treatment. If AST 

and ALT grades were discordant, the highest were used for classification purposes(19, 31). 

At the time of HAART initiation in groups, only 6% &4.46% of the study participants had 

elevated ALT (P=0.73) &AST (P=0.52) above the ULN respectively. But, after six months of 

HAART intake the overall prevalence of hepatotoxicity in this study was found to be 33.9 

%(76/224) (DTG group:41.1% and EFV group: 26.8% and P =0.024). The possible justification 

for the increment of liver enzymes following HAART intake is that RVI drugs inhibit the human 

mitochondrial DNA resulting in inhibition of normal mitochondrial replication which in turn 

disrupts cellular respiratory chain thereby inhibiting fatty acid β-oxidation pathway(20).  

In addition to this because of the metabolism of ART by the liver cytochrome  and the 

metabolizing enzymes  ART drugs may result liver toxicity due to its polymorphisms(20). 

 HAART drugs also cause blockage of bile acid transport leading to cholestasis wich further 

leads to appoptosis of hepatocytes and  mitochondrial dysfunction, endoplasmic reticulum (ER) 

stress and hepatocytes membrane damage by reactive oxygen species (ROS) (20) 

Except the variation in the magnitude, the dominancey of hepatotoxic effect  of DTG based 

regimen over EFV based regimen was inline with the dominancy of hepatotoxic effect of  NVP 

based based regimen in comparative crossectional  study done  at Iringa Regional Hospital (IRH) 

in Tanzania(p=0.004)(51), in north western –nigeria(52) and another cross sectional study 

conducted in South Africa (29) and in Botswana (53).  

The probable explanation for the prevalence differences among these studies could be due to 

difference in sociodemographic characteristics, genetic factors , sample size , method used to 

detrmine liver enzymes , difference in the cut-off values of AST and ALT,study design and 

variety of HAART regimen at DTG based Vs EFV based arm.  
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7.2 severity of hepatotoxicity 

This study used  the AIDS Clinical Trials Group (ACTG) scale of liver toxicity for ALT or AST 

cut-off values to assess the severity (grading of hepatotoxicity).Accordingly, this study revealed 

that only two study participants who took DTG containing HAART had sever (grade 3 or 4) 

(p=0.043) toxicity. Where as, sever form of hepatotoxicity was not seen in those who took EFV 

containing HAART regimen  

The prevalence of severe forms of hepatotoxicity in this study is very low which is not in line 

with a cohort study conducted in Johns Hopkins and a prospective cohort study conducted by the 

postgraduate institution of medical education & research in Chandigarh , India which showed 

2.8% prevalence of sever form of hepatotoxicity (42, 45).  

The possible reasone for this variation could be due to a difference in baseline liver function 

values, study design,sample size,  genetic facor, and socio demographic factors. 

From those who had raised serum values of AST in this study,it was showed that the the risk of 

developing toxicity in those who took DTG based HAART rgimen was more than three times 

higher than those who took EFV based HAART regimen (DTG group: 36.6%(41/112), 

EFVgroup: 10.71%(12/112 and P=0.043).  Further more,  Our finding also revelaed that  

40.17%(45/112) and 16.07 %(18/112) P =0.019) of the study particpants  developed grade 0-

grade 2 (mild-moderate) toxicity as evidenced by raised ALT values above the ULN respectively 

from DTG group& EFV group.  Except to the magnitude ,the rsik to develop heppatotoxicity in 

those who took DTG based HAART outweighs than those who took EFV based HAART which 

is supported by the study done at at Iringa Regional Hospital (IRH) in Tanzania in which (NVP 

group: 11.6% and EFV group: 3.3%)  and (NVP group:12.16% and EFV group: 4% )had mild to 

moderate elevations of  AST and ALT respectively (51).  

The possible reasone for the more raised value of the enzymes in this study could be due to the 

difference of cut points to classify as mild ,moderate or sever ,the different regimens in one horn 

(specifically DTG in this study Vs NVP in the other study), genetic variation or difference in 

sociodemographic characteristics. 
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After six months of stay on HAART,  independent samples t-test analysis revealed that the 

mean(SD) level of ALT was found to be higher in those on DTG group( 46.09 (±34.72)iu/l than 

those who were on EFV group 29.76(±17.04) iu/l (P= 0.000). ALT is a sensitive marker, 

primarily secreted in liver cells, while AST is produced in liver and other tissues like; heart, 

skeletal muscle, kidneys, brain, pancreas, lungs, leukocytes, and erythrocytes. These enzymes are 

released into the plasma in greater amounts when there is an injury to the liver cell membrane 

resulting in increased permeability(54).  

The rise in the liver enzyme  is poosibly due to HAART induced bile duct obstruction which 

finally leads to appoptosisi of hepatocyes and HAART induced mitochondrial dysfunction, 

endoplasmic reticulum (ER) stress and hepatocytes membrane damage by reactive oxygen 

species (ROS)(20). 

Except small difference in the increment level, this study is inline with the mean(SD) level of 

ALT for NVP group and EFV group in a study conducted  at Iringa Regional Hospital (IRH) in 

Tanzania (51)  .The possible explanation for this could be difference in baseline ALT values,  

sociodemographic characteristics, genetic variation, difference in the machine used for liver 

function analysis & difference in the regimen type. 

Concerning clinical signs and symptoms the study showed that above 90% of those who had 

hepatotoxicity were asymptomatic. Only two  study participants taking DTG group had skin 

rash(P=0.000) and 8%(n=112) had skin/eye yellowing(joundice)(P=0.002). This is nearly similar 

with a study conducted by the dapartment of pharmacology ,stany medical college hospital in 

india (20). In cotradiction to our finding ,nother cross sectional study connducted among study 

participants on NVP group and EFV group HAART regimens at Iringa Regional Hospital (IRH) 

in Tanzania showed no clinically symptomatic case even in those who had hepatotoxicity(51).  

Possibly the variation between the studies could be due to variation in type of HAART use, 

variation in the level of toxicity ,difference in cut-off values, sample size, study design used 

,genetic  variability, difference  in socio demographic characteristics and so on.  
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7.3 predictors of hepatotoxicity 

In this study, bivariate logistic regression analysis revealed that ,in those who took DTG base 

HAART regimen female participants were 2 times riskier to develop hepatotoxicity as compared 

to male participants( COR=2.128  at 95% CI 1.18-2.54). This can be justified by the fact that 

female sex hormones or pregnancy inhibit beta oxidation(17).  

This is supported by A cross sectional study conducted in south Africa which revealed the 

prevalence of  hepatotoxicity  greater in female participants(20.1%(46 persons) than in male 

(12.8%(20) participants and retrospective study conducted Madrid, Spain a (P=0.04) and in India 

(20, 40, 43). 

But, another study done in Tanzania showed contradicting result with our study in which 

prevalence of hepatotoxicity were not statistically significantly associated with patients sex 

(p=1.00)(51) and a study conducted in Ethiopia on elevation of liver enzymes on patients on 

HAART which showed male HIV-1 patients had about 2 (AOR = 1.83; 95%CI = 1.001–3.33) 

times more elevated liver enzyme compared to females(11). 

The possible explanation for the variation of the listed study results could be due to a difference 

in sample size, study design, genetic and socio-demographic characteristics. 

Bivariate logistic regression analysis in this study revealed that  participants taking DTG group 

and addicted  to alcohol consumption of unknown amount had 23% higher chance of developing 

hepatotoxicity of any grade than those who were not addicted (COR=1.23 [95%CI(1.042-

2.230)]. This is supported by a retrospective study conducted at Madrid, Spain and in India (20, 

43) 

The possible justification for this is due to the fact that more than 90% of alcohol consumed is 

metabolized by the liver, excessive consumption of alcohol results increased burden for the liver 

which may end up with scaring (liver cirrhosis), alcoholic hepatitis and release of liver enzymes 

to the circulation(35). 

Multivariate analysis in this study revealed thatCD4 count≤250 cells/mm
3
as independent risk 

factor for hepatotoxicity. Those who were taking DTG containing HAART regimen with CD4 

values of≤250 cells/mm
3,

 had more than 80% higher chance to develop hepatotoxicity as 
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compared to those with who had CD4 value of >250cells/mm
3
 (COR=1.82 [95%CI (1.92-3.11). 

The justification for this is the fact that, HIV-induced depletion of CD4
+
 T cells relative to 

CD8
+
 T cells alters the hepatic cytokine profile, establishing a fibrogenic environment. HIV 

and/or its envelope protein, gp120, promote direct pro-fibrogenic effects on HSCs, secretion of 

pro-inflammatory cytokines (such as MCP1) and hepatocyte apoptosis (33) 

This is supported by a study conducted in south Africa in which low CD4 count and raised ALT 

and/or AST found to be statistically significant with  AOR =1.9,95%CI 0.96-3.8(55) and in 

Ethiopia(11). 

In contradiction to our study, a study conducted in the Post Graduate Institute of Medical 

Education & Research, Chandigarh , India showed no statistically significant correlation between 

CD4 count and hepatotoxicity with P=0.092(40). 

Multivariate logistic regression analysis also revealed duration on HAART for more than 12 

months as independent risk factor of hepatotoxicity. The odds of developing hepatotoxicity in 

those study participants who took HAART for more than 12 months was found to be 13 times 

higher (AOR=13.56[95%CI=1.353-27.56]) when compared with those who were on HAART for 

less than 12 months. This could be due to the fact that longer exposure of the hepatocytes to 

drugs results to mitochondrial dysfunction and ER stress by ROS. 

 This is supported by a study conducted in Cameroon(27), which implied the level of  

transaminases  levels to raise as duration increased. But another study done in Tanzania 

disproved association between duration on HAART and hepatotoxicity.(51). The possible reason 

for the variation among the different studies could be due to a difference in drug regimen, 

genetic factor, socio-demographic characters study design and sample size.  

In this study,  patients taking DTG containing regimen with current BMI values of <18.5kg/m
2
 

revealed more than two times more chance of developing hepatotoxicity (AOR=2.43 [ (95%CI 

(1.232-4.213)] when compared with those who had current BMI values of >18.5kg/m
2
. This is 

not in line with a study conducted in Tanzania(51).This may be due to the fact that body weight 

is correlated with metabolic function of the liver & the enzymes found in muscles could be 

released to the circulation(56, 57)  
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In those who were taking DTG  group HAART, it was found that poor adherence to HAART 

was statistically significantly associated with the odds of development of hepatotoxcity of nearly 

four times(95%CI=1.214-5.231) as compared with those who had good adherence to HAART. 

This study is supported to another study which deals on the effect of alcohol consumption on 

adhernce to HAART drug and development of hepatotoxicity(58). The possible explanation for 

this could be due to the fact that those who were poor at drug adherence might be addicted to 

alcohl and thelikes which  harms the liver & decrease the immune system predisposing to 

opportunistic enfections.    
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8.Conclusion  

Despite the impressive the immunological, clinical as well as quality of life improvements 

following the HAART commencement, HAART induced hepatotoxicity is  a public health issue 

in the cohort of HIV infected adults taking different HAART regimens in the study area. 

Following at least six months HAART intake the overall prevalence of hepatotoxicity was found 

to be 33.9%. The majority of the cases with hepatotoxicity were from those who were taking 

DTG containing HAART regimen. Most of the forms of hepatotoxicity detected were mild-

moderate (grade0-grade2) grade in both study groups. 

In those patients taking DTG containing first line HAART regimen, the significant independent 

predictors of hepatotoxicity of any grade were advanced immunosupression , underweight, poor 

adherence to HAART, addiction to alcohol and duration of HAART >12 months. 

This study reveals the prevalence of hepatotoxicity is significantly higher among patients taking 

DTG containing HAART regimen compared to EFV containing HAART regimen. This supports 

the alternative hypothesis. The development of hepatotoxicity can be prevented by consciously 

acting on the independent risk factors in both study groups. 
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9. Strengths and limitations of the study 

9.1. Strengths of the study 

 Response rate was 100% 

 There were no study conducted on the hepatotoxic effect of DTG containing HAART in 

Ethiopia so, this study will be used as baseline data for researches and health workers   

 To avoid recall bias baseline clinical characteristics was collected from patients medical 

records 

 Inclusion of non DTG containing HAART regimen for comparison  enabled prediction 

of hepatotoxicity  after DTG treatment. 

 Co-infections of HBV and HCV were checked and excluded from the study due to its 

known hepatic effect. 

9.2 limitation of the study  

 Only selected liver function  tests was done due to financial constraint 

 Inconsistency of cut off values to define hepatotoxicity between different studies mad 

difficulty for comparison. 

 The study design was cross sectional which reveals  data of one incident, that makes 

difficult to infer whether  

  No previous studies on hepatotoxic effect of DTG containing HAART ,making difficult 

for comparison with other HAART regimen(NVP) 

 Other forms of investigation like abdominal ultrasound and histopathology was not done 

due to financial constraints. 

 The laboratory  testing machine used to  determine  the liver function test parameters 

during enrollment  (baseline) to HAART  might  not be the same as the machine used 

after six  months of HAART intake, so the test results may not be equally comparable 

because, the usual value cut-off point differs between the testing machines 

 Dietary habits of the patients under observation were not taken into consideration. 

 Malaria and hemorrhagic disease were not excluded. 
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10. Recommendations 

Health care providers: we strongly recommend health care providers that liver function tests 

has to be done as frequent as possible in both HAART naïve and HAART experienced RVI 

patients to detect any derangement of the liver function so that appropriate corrective measures 

to be practiced. Awareness should also be created on patients at their every visit to the ART 

clinic by the health care providers on the possible side effect and adherence of the ART drugs of 

patients. HAART should be offered within seven days of an HIV diagnosis for those who are 

ready to start therapy, on the day of diagnosis according to WHO recommended guideline to 

avoid morbidity and mortality from advancement of the disease 

Researchers: we recommend researchers to do this research with very reliable method such as 

retrospective cohort to confirm its consistency and infer valid conclusion on the exposure and 

outcome. 

Policy makers:  we recommend policy makers to revise the national ART treatment guidelines 

with the introduction of updated medications with minimal side effects for comprehensive HIV 

prevention and care and strengthen DIC (drug information center) units at every level of health 

facility. 
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12. Annexes 

12.1 .Information sheet (English and Tigrigna version) 

My name is Abel Hagos; MSc student at Addis Ababa University, College of Health Sciences, 

Department of Physiology. I am here to carry out a research on assessment of magnitude, 

severity and determinant factors of hepatotoxicity among HIV positive patients in Ayder 

Comprehensive Specialized Hospital (ACSH). This study has been approved by the ethical and 

review committee of the Department of Medical Physiology in Addis Ababa University and 

College of Health Science Research Directorate office in ACSH.  

Dear client, you are kindly requested to participate in this study. Here is some important 

information which helps you decide to participate or not to participate in the study. Objective of 

the study: the objective of this study is to assess magnitude, severity and associated factor of 

hepatotoxicity among HIV patients taking HAART in Ayder Comprehensive Specialized 

Hospital. Procedures to be carried on: you will be requested to give a drop of blood from your 

left arm by experienced laboratory technician. You will also be measured your height and 

weight. You will also have face to face interview not for more than 15 minutes to complete the 

required questions. Risk and discomfort: you may have minor discomfort and pain during blood 

drawing and there may also be mild redness, or swelling on the site where the shot was given. 

But this will be minimized, and heal without any scar as the procedure will be carried out by 

experienced and trained health professionals. Expected benefit: this study will help in finding a 

solution for the morbidity and mortalities related with hepatotoxicity and other associated factors 

in HIV positive individuals. Further assessment and investigation will also be carried out 

immediately by the physicians, if any of the participants is reported or suspected with significant 

derangement the measured parameters. Confidentiality: samples and information will serve only 

for this study not for any other purpose and will be kept confidential. Only volunteered 

individuals will participate in the study, along with the right to withdraw from the study at any 

time.  

          Principal Investigator: Abel Hagos, Mobile: 0945526947 

                                    Email: abelhagos461@gmail.com 

mailto:abelhagos461@gmail.com
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Information sheet 

መብርሂ ቅጥዒ፡ 

ኣብ  ክሌሌ ትግራይ ዓይዯር ሪፈራሌ ሆስፒታሌ ዝካየድ ናይ ኤች ኣይ ቪ ኤድስ መድሓኒት ኣብ ናይ 

ጉበት ሰራሕቲ ምዝባዕ ምፀኦ  ሇውጢታት ንዝግበር መጽናዕቲ ዝተዲሇወ መሕተት 

ሰሊም ጥዕና ይሃበሇይ ሽመይ ኣቤሌ ሓጎስ ይበሃሌ።ናይ ኣዱስ ኣበባ ዩኒቨርስቲ ጥዕና ሳይንስ ኮላጅ 

ካሌኣይ ዱግሪ ተምሃራይ ኮይነ ነዚ ጽንዓት ንምክያድ ማሇት እውን ሰባት ናይ ኤች ኣይ ቪ ኤድስ 

መድሓኒት እንትወስደ ኣብ ናይጉበት ስራሕ ምምዝባሌ ምጸአልም ሳዕቤናት ሳይንሳዊ ብዝኾነ 

መንገዱ ንምጽናዕ ካብ ሇዎ ጠቐሜታ ብምብጋስ 4ሚሉሉትር ናሙና ዯም ብምውሳድን ቃሇ 

መሕተት ብምጥቃምን ንመንነቶም ምስጢራዊ ብዝኾነ መንገዱ ተሓሌዩልም ኣብዚ ጽንዓት  ብነጻን 

ብድላትን ንክሳተፉ ፍቃዶም/ን ብትሕትና ይሓትት ኣብ ግዜ ናሙና ምውሳድ ብጣዕሚ ውስን ዝኾነ 

ቓንዛ ክስመዖም ይኽእሌ እዩ። ይኹን እንበር ተል ዝሓውን ጎናዊ ሳዕቤን ይብለን ብምኻኑ 

ከየተሓሳስቦም። 

ኣብዚ ጽንዓት ምስታፎም ቀጥትኛ ዝረኽቡዎ ጥቕሚ የሇን።  ድሕሪ እዚ ጽንዓት ግን ሇው ሳዕቤናት 

ንግዲማዊ ጸገማቶምን ብኣግባቡ ብምፍሊይ ኣብ ጽሬት ንክትትሌ ንሕክምና ኣገዲሲ ዝኾነ ሇውጢ 

ከምጸኦልም እዩ ።ብተወሳኺ ኣብ ግዜ እቲ ሓበሬታ ምእካብን ዝተነጸሩ ሃንዯበታዊ ናይ ጥዕና ሽግራት 

ምስ ዝምሌከቶም ሓኻይም ብምርኻብ ኣድሇይቲ ምርመራታትን ህክምናዊ ሓገዝን ምኽራዊ ግሌጋልት 

ንክረኽቡ እዮም።ንዝህሌዎም ዝኾነይኹን ሕቶ በዚ ዝስዕብ ኣድራሻ ሓበሬታ ክረኽቡ ይኽእለ። 

 

መተሓባበሪ፡ ኣቤሌ ሓጎስ 

ስሌኪ፡0945526947 

Email: abelhagos461@gmail.com 

የቐንየሇይ! 
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12.2. Consent form (English and Tigrigna version) 

Information about the study has been explained to me by the investigator or data collector. I 

understood the objective of this study. I also understand the risk and benefit of participation in 

the study. It has been explained to me that I have the right to stop participation at any time in 

between and there is nothing I will lose if I refuse to participate. I agree to participate in the 

study and I hereby approve my agreement with my signature. 

 

Participant‘s signature____________ Date____________ 

Investigators signature____________ Date____________Questionnaire code________ 

 

               Thank you again! 
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Consent form Tigrigna version 

ናይ ተሳተፍቲ ውዕሉ ስምምዕነት ቅጥዒ 

ብዛዕባ እዚ መጽናዕቲ ዕሊማን ጥቕሙን ብዝግባእ ተሓቢሩሇይን ተረዱአንን ክሳትፍ ብዝተሓተትኩዎ 

መሰረት ብዓርሰፍቓዯይ ንክሳተፍ ብፌርማይ ኣረጋጊጸኣሇኹ። 

ተሳታፊ ፌርማ________ ዕሇት___________ 

መተሓባበሪ ፌርማ________ዕሇት____________ 

 

ብድጋሜ የቐንየሇይ! 
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12.3. Questionnaire (English and Tigrigna version) 

Addis Ababa University College of health science, department of medical physiology 

Questionnaire to assess magnitude and severity and associated factors among HIV patients 

taking DTG and EFV containing HAART regimen 

Questionnaire identification code_____, Site _____, Date of interview_______ 

 

No Question  Response  Skip 

to 

Remark 

Part 1:Sociodemographic characteristics 

101 Age ________________years   

102 Sex 1.male                2.female   

103 Marital status 1.married             2.single 

3. divorced           4. Widowed  

  

104 Residence  1.Rural                    2.Urban              

105 Educational status 1.illitrate               2.elementary 

3. high school        3.deploma 

and       above 

  

106 Religion 1.orthodox        2. Muslim 

3. catholic          4.protestant 

5. other ___________ 

  

107 Occupation  1. Employed   2.not 

employed/self 

  

108 Addiction 1. Alcohol          2. smoking   

3. chat 

4.others___________ 
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109 Herbal medicine use 1.Yes   2.no    

110 If yes to Q.109   specify  _________________ If no 

skip 

to 

111 

 

111 Regular income 1. Yes          2. No    

Part 2 : Clinical variables before the start of HAART 

201 Place of HAART initiation 1. Ayder     2.tansfer in   

202 Type of regimen started  1. NVP group 2.EFV group   

203 Eligibility for HAART 1.clinicaly     2. Decrease  CD4     

3. Pregnancy 4. Test &treat 

  

204  Stage of  RVI at start( from card) 1. I       2.II        3. III      4. IV   

205 Base line BMI __________Kg/M
2
   

Part 3: Clinical variables after the start of HAART 

301 Duration of HAART  _________________months   

302 Other medications  1. Yes        2.no If no 

skip to 

304 

 

303 If yes to Q.no.302   Specify_________________   

304 CPT in the last six months 1.yes   2.no    

305 Adherence to HAART 1. Poor/fair   2. Good       

306 INH prophylaxis intake 1. Currently          2. Completed  

3.Discontinued4.Not yet started 

  

307 Height & Weight ____cm,____ Kg,   

BMI ____Kg/m
2 

  

308 Presence of skin rash 1. Yes         2. No    

309 Right upper quadrant pain(RUQP) 1. Yes         2. No    

310 Yellowish discoloration (skin or 

eye) 

1.Yes           2. No    
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311 Regimen change 1. Yes        2. No If no 

skip to 

Q312 

 

312 From what to what regimen  Specify________  

313 Current stage of AIDS  1. Stage I     2. Stage II   

314 CD4 count  1.baseline_________cells/mm
3
 

2. Current________cells/mm
3
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Questionnaire (Tigrigna version) 

ናይዚ  ፅንዓት መፍሇይ ቁፅሪ_________ 

ቃሇ-መሕተት ዕሇት______    ኮድ_________ 

 

ቀዲማይ ክፋሌ፡ ማሕበራዊ ኩነታት 

101. ዕድመ ______ 

102. ጾታ ሀ) ተባዕታይ    ሇ) ኣነስታይ 

103. ኩነታትሓዲር 

ሀ) ዝተመርዏወ/ት ሇ) ይተመርዏወ/ት ሐ) ዝተፋተሐ/ት መ) ብሞትዝተፈሇየቶ/ያ 

104. ዝነብርለቦታ             ሀ) ገጠር            ሇ) ከተማ 

105. ዯረጃትምህርቲ 

ሀ) ይተምሃረ/ት ሇ) ክሳብ 8ይ ሐ) 9ይ- 12 መ) ዱፕልማንሌዕሉኡን 

106. ሃይማኖት ሀ) ኦርቶዶክስ ሇ)ሙስሉም ሐ) ፕሮቴስታንት መ) ካቶሉክ  ረ) ካሉእ ____ 

107. ኩነታትስራሕ ሀ) ዝተቆጸረ/ት  ሇ) ይተቆጸረ/ት 

108. ካብዞምዝስዕቡወሌፍታትዝጥቀሙእንተኮይኖም/ነንየኽብቡ 

ሀ) ኣሌኮሆሌሇ) ሽጋራሐ) ጫትመ) ካሌእ__________  

109. ኣብዚ ዉሽፀጢ 6 ወርሒ ናይ ሓበሻ መድሓኒት ተጠቒምካ/ኪ ነይርካ/ኪ  ሀ) እወ 

(ይገሇፅ------------) ሇ) ኣይተጠቐምኩን 

110. ቀዋሚኣታዊኣሇካ/ኪዶ? ሀ) ኣይፋሌ    ሇ) እወ_________ 
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ካሌኣይ ክፋሌ፡ ናይ ኤች ኣይ ቪ ኤድስ መድሓኒት ክጅምሩ/ራ እንከሇዉ/ዋ ዝነበሩ ባህርያት 

201. ኤችኣይ ቪ ኤድስ መድሓኒትዝጀመርካለ/ክለቦታ ሀ) ዓይዯርሆስፒታሌ ሇ) 

ካብካሉእተዛዊረ 

202. ዝወስድዎ/ኦ  መድሓኒት ዓይነት __________ 

203. ናይኤችኣይ ቪ ኤድስመድሓኒትዝጀመርለምክንያት 

ሀ) ብዯረጃ ሕማም ሇ) ብምቕናስ ሲዱ ፎር ሐ)ነብሰጹር ኮይነ መ)  ሀ ን ሇ ን  ሰ) እቲ ቫይረስ 

ስሇ ዝተረከበኒ ጥራሕ 

204. ናይ ኤች ኣይ ቪ ኤድስ መድሓኒት ኣብ ዝጀመርለ ግዜ ዝነበረ ዯረጃ ሕማም 

ሀ) 1ይ/2ይ ዯረጃ          ሇ) 3ይ/4ይ ዯረጃ 

205. ቢ ኤምኣይ ____ ኪግ/ሜ2 

ሳሌሳይ ክፋሌ፡  ናይ ኤች ኣይ  ቪ ኤድስ መድሓኒት ድሕሪ ምጅማር ሇው ባህርያት 

301. ናይ ኤች ኣይ ቪ ኤድስ መድሓኒት ንክንዯይ ግዜ ወሲዶም/ዯን (ብኣዋርሕ)______ 

302. ምስ ናይ ኤች ኣይ ቪ ኤድስ መድሓኒት ካሉእ መድሓኒት ይወስደ/ዲ  ድዮም/ድየን   

ሀ) እወ  ሇ) ኣይፋሌ 

303. ሕቶ ቁጽሪ 2 እወ እንተይሌካ/ኪዓይነት መድሓኒት______________   

304. ክትትሌ ሕክምና (ካርድረአ)           ሀ) ድኹም   ሇ) ጽቡቕ 

305. ክትትሌ ሕክምና ድኹም ወይ ትሑት እንተኾይኑ ምኽንያቱ እንታይእዩ?   

ሀ)ሳዕቤን መድሓኒት ሇ)ካብ ናይ ካሌእ ሰብ ብምሌቃሕ ሐ)ብምርሳዕ መ) ካሌእ__ 

306. መከሊኸሉ ሕማም ቲቢ (ኣይኤንኤች)  
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ሀ) ሐዚ ይወስድ ኣሇኹ ሇ) ሙለእ ወሲዯ ሐ) ኣቃሪጸዮ መ) እይወሰድኩን 

307. ቁመት___(ሳሜ)   ክብዯት____(ኪግ)   ቢኤምኣይ_____ኪግ/ሜ2 

308. ኣብ ቆርበቶም/ተን ሽፍታ (ዕንፍሩር)   ሀ) ኣሇ   ሇ) የሇን 

309. አብ የማናይ ትሕቲ አፍሌቦም/በን ቃንዛ ሀ) ኣሇ  ሇ) የሇን  

310. ኣብ ቆርበቶም/ተን ወይ ኣብ ዓይኖም/ዓይነን ምውያብ ሀ) ኣል  ሇ)የሇን  

311.ናይ ኤች ኣይ ቪ ኤድስ መድሓኒት ተቐይሩልም/ንይፈሌጥዶ (ካርድረአ) ሀ) እወ    ሇ) 

ኣይፈሌጥን 

312. ምኽንያት ምቕያር መድሓኒት ሀ) ሳዕቤን መድሓኒት ሇ) ነብሰ-ጹር ሐ) ብቲቢ ሕክምና 

መ) ካሉእ_ 

313. ዝተቐየረ መድሓኒት________  

314. ኣብዚ ግዜ ሇዎም ዯረጃ ሕማም  ሀ) 1ይዯረጃ  ሇ) 2ይዯረጃ 

        

 

                                                        የቐንየሇይ። 

 


