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DRUG INDUCED HEPATOTOXICITY AMONG TB AND TB/HIV CO-
INFECTED PATIENTS IN AYDER COMPREHENSIVE SPECIALIZED 
HOSPITAL, TIGRAY, ETHIOPIA

Background: Drug-induced hepatotoxicity is the most prevalent 
side effect that lead to the failure of new drug candidates or with-
drawal from the market and is a significant clinical problem that 
contributes more than 50% of acute liver failure. 
Objective: The objective of this study is to assess the prevalence 
and associated risk factors of drug-induced hepatotoxicity among 
TB or TB/HIV co-infected patients in ACSH, Mekelle, Ethiopia. 
Method: A retrospective cross sectional method was conduct-
ed in ACSH on the prevalence and associated risk factors of 
drug-induced hepatotoxicity among TB or TB/HIV co-infected 
patients from January to April 2019 E.C. 
Result: Out of 164 participants, 16 of them had developed hep-
atotoxicity. After bivariate logistic regression analysis, Predictor 
variables with p-value < 0.25 by bivariate analysis were analysed 
using multivariable logistic regression analysis and Art regimen 
[AOR=0.038, (CI95%) (0.002-0.846); p=0.038], CD4 count less 
than 50 [AOR=0.031, (CI95%) (0.00-0.64); p=0.08] and dissem-
inated of TB [AOR=0.042, (CI95%) (0.001-0.88); p=0.030] as in-
dependent predictors of drug induced hepatotoxicity. 
Conclusion: The prevalence of DIH was 9.8 %. Results suggest 
that in the presence of disseminated pulmonary TB and CD4 
count in HIV positive patients and those who are on Efavirenz 
based ART medication should be closely monitored for the oc-
currence of hepatotoxicity to prevent morbidity and mortality. 
Keywords: Tuberculosis, Drug induced hepatotoxicity, Risk fac-
tor, CD4, ART
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1. Introduction  

Drug-induced hepatotoxicity (DIH) has become 

a major public health problem contributing to 

more than 50% of cases of acute liver failure14. 

Tuberculosis drugs were the major cause of 

hepatotoxicity, according to an epidemiological 

study in China in 20139. DIH is a well-

established concern in the treatment of 

tuberculosis infection11. It complicates the 

treatment outcome of tuberculosis (TB) 10. 

Besides it also reduces treatment efficacy, 

because they significantly contribute to non-

adherence13. Poor compliance /adherence/ with 

anti-TB drugs induced hepatotoxicity may lead 

to a reduction in the quality-of-life of TB patients, 

appearance of multi drug -resistant15, treatment 

interruption, and extended disease course, 

ultimately contributing to treatment failure, 

relapse and unfavourable outcom16, high 

morbidity and mortality as well as with enhanced 

expenses during therapy. These negative 

consequences could significantly impair the 

overall effects of TB epidemic control 17. The 

findings of tis research will assist health 

professionals to be conscious of the prevalence 

of drug induced hepatotoxicity among TB/HIV co 

-infected patients and be aware of these adverse 

effects4 in order to detect it early and be 

prepared to take proper steps when they occur 

and helps policy decision maker. So, to identify 

the adverse events earlier and be ready to take 

appropriate action when it happens, it is critical 

to understand the clinical characteristics of anti-

TB drug induced hepatotoxicity’s, such as the 

time of onset, severity, common clinical 

symptoms, and its potential outcomes.  

2. Methodology  

2.1. Study setting and period  

This study was conducted in Ayder 

Comprehensive Specialized Hospital, Mekelle 

City; Ayder Comprehensive Specialized Hospital 

is located in Mekelle City, Tigray Regional State, 

Northern Ethiopia, and 783 km away from Addis 

Ababa. This hospital is a teaching hospital that 

serves as a referral to about 5 million people in 

the region and other surrounding regions. This 

study was conducted from January 12 – April 12, 

2019.  

2.2. Study design  

A retrospective cross sectional study method 

was conducted by reviewing the patient’s 

medical chart and using smart care. 

2.3. Study population  

Patients either TB or TB/HIV co-infected patients 

who have follow up on TB/ART clinic in Ayder 

comprehensive specialized hospital.  

2.4. Sample population  

Those of either TB or TB/HIV co-infected 

patients with age >18 years old who have follow 

up on TB/ART clinic in Ayder comprehensive 

specialized hospital.  

2.5. Eligibility criteria  

2.5.1. 2.5.1. Inclusion criteria  

Patients who have baseline and follow-up liver 

enzyme tests and showed completely normal 

findings on alanine amino- transferees (ALT) 

and aspartate aminotransferase (AST) at the 

beginning of treatment; patients who received 

standard doses of anti-TB drugs for at least five 

days prior to the development of hepatotoxicity.  

2.5.2. Exclusion criteria  

Patients receiving a higher dosage of anti-TB 

drugs than the recommended dosage according 

to body weight; hospitalized patients  

2.6. Study variables  

2.6.1 Dependent variables  

 Drug induced hepatotoxicity among TB or 

TB/HIV co-infected patients  

2.6.2 Independent variable  

 Age, gender, CD4 count, WHO clinical stage, 

type of TB, BMI, ART regimen, anti TB regimen, 

Cotrimoxazole use, chronic viral hepatitis, 

alcohol use, smoking.  

2.7. Sample size  

The sample size will be determined by the 

following formula. n = z2pq/d2 

Where: 
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n = the desired sample size when population is 

greater than 10,000.  

z = standard normal deviation, usually set at 

1.96  

p = the prevalence of anti-TB drugs induced 

hepatotoxicity among TB/HIV co-infected 

patients in Ethiopia is 11.5%7  

q = 1-p  

d = degree of accuracy desired usually set at 

0.05, where 95% confidence interval and 5% is 

margin of error.  

Accordingly, n = (1.96)2(0.115) (0.885) = 156  

(0.05)2  

n =156, add 5% for contingency, incompleteness  

n =156 + (0.05*156)  

n=164 

2.8. Data collection tools and techniques  

The data was collected using data collecting 

format from TB/ART clinic.  

2.9. Data quality control issue and pre-test  

The quality of the data was assured by a 

properly designed data collection format. The 

data collection a format was pretested for other 

additional information that is not included in the 

data collection format prior to the actual data 

collection commenced.  

2.10. Data Analysis  

For the purpose of this study, the risk factors 

considered were age group (young versus older), 

gender, CD4 count, WHO clinical stage of 

HIV/AIDS, body weight/body mass index, type of 

TB, ART regimen, HBs Ag positive, alcohol 

intake, smoking, co-morbidity and other co-

administered medications. The dependent 

variable was the occurrence of drugs induced 

hepatotoxicity. Categorical variables were 

presented in frequencies and percentages, 

whereas numerical variables were expressed in 

means and standard deviations. 

The various risk factors in the study population 

were analyzed using bivariate logistic regression 

for categorical variables to evaluate their 

association with the development of 

hepatotoxicity at a significance level of p-value 

<0.05 for rejection of the null hypothesis of 

absence of association between the variables. 

The variables that presented associations with 

the outcome after bivariate analyses were 

entered into multivariate logistic regression 

model to identify independent predictors drugs 

induced hepatotoxicity. Statistical Package for 

the Social Sciences (SPSS), version 20 was 

used for analysis of data.  

2.11. Ethical considerations  

This study was conducted after ethical clearance 

was requested and gained from the research 

and ethics review committees of School of 

Pharmacy and the Clinical Directorate of ACSH. 

Permission was obtained from hospital 

administration to conduct this study and to 

access the medication records. There was not 

being any personal identifier in the data 

collection format.  

2.12. Operational Definition  

Drug induced hepatotoxicity: The 

development of hepatotoxicity due to anti TB, 

ART, and other concomitant use of drugs.  

Co-morbidity: The Presence of one or more 

disease simultaneously with TB or /and 

HIV/AIDS  

Co-medication: concomitant use of medications 

other than anti TB or/and ART medications  

Moderate hepatotoxicity: elevation of ALT/AST 

<5 ULN  

Severe hepatotoxicity: elevation of ALT/AST 5-

10 ULN  

Very Severe hepatotoxicity: elevation of 

ALT/AST >10 ULN  

3. Results  

A total of 164 TB patient’s cards were revised in 

this study to be evaluated for the development of 

documented drug induced hepatotoxicity. The 

mean and median age of the participants were 

41.12 (SD+ 15.21), and 38 respectively. Almost 

half of the study participants are were male; The 

Body Mass Index (BMI) of the patients were < 

18.5 kg/m2 
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for 88 (53.7% of patients. Thirty-six (22%) 

patients had a history of alcohol intake; sixteen 

(9.8%) patients had a history of smoking.  

Based on the fixed dose combination (FDC) anti 

TB medicines available for adults more than half 

(55%) of the participants were between 40- 54 

kg and BMI less than 18.5. (Table 1).  

 

Table 1: Socio- demographic character of TB and TB/HIV co-infected patients in Ayder 

Comprehensive Specialized Hospital, Tigray, Ethiopia 

 

 

Among the 164 patients 60 (36.6%) of them 

were HIV positive and from them except two 

participants, 96.7 % of the study participants 

were on ART treatment. In addition, sixty-five 

(39.6%) had pulmonary tuberculosis, fifty-two 

(31.7%) had extra pulmonary tuberculosis and 

forty-seven (28.7%) had disseminated 

tuberculosis. All the patients were treated with 

RHZE in the intensive phase and RH in the 

continuous phase. Eighty (48.8%) patients had 

co-morbidities rather than HIV; Seventy-eight 

(47.6%) patients were taking drugs other than 

anti-TB drugs. From the total participants, 

sixteen (9.2%) patients were HBsAg positive.  

Around 75 % of the patients have the CD4 count 

less than 100 profile and no participants have 

the CD4 greater than 200 cells/mm3. The 

majority more than 85 % are stage 3 and 4 

according to WHO clinical stage of the HIV 

positive patients. Efavirenz base ART regimen 

was the most common regimen for the HIV 

positive patients. (Table 2) 

Association between demographic variable 

and hepatotoxicity  

Hepatotoxicity was prevalent in female 

10(62.5%) and in the age group 25-54 patients 

(81.2%), Positive for HBsAg tests is common in 

alcoholic patients than non-alcoholic one. (Table 

3)  

Hepatotoxicity is highly prevalent in HIV positive 

and in those who have lower CD4 counts and 

disseminated TB, 75, 66.7 and 62.5 present 

respectively. Comorbidity, co medication and 

ART regimen also associated with high present 

of drug induced hepatotoxicity. Three (60%) 

patients with CD4 count of <50 cells/mm3, 
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1(12.5%) patient with CD4 count 50-100 

cells/mm3, 1(12.5%) patient with CD4 count 

101-200, and 2(5.1%) patients with CD4 count 

of ≥ 200 cells /mm3 developed hepatotoxicity. 

One (6.2%) patient with WHO clinical stage III 

and 6(14%) patients with WHO clinical stage IV 

were developed hepatotoxicity.  

 

Table2. Frequency distribution of clinical variables of newly diagnosed in TB and TB/HIV co-

infected patients in Ayder Comprehensive Specialized Hospital, Tigray, Ethiopia 

 

 

Table 3. Demographic risk factors for development of hepatotoxicity in TB and TB/HIV co-

infected patients in Ayder Comprehensive Specialized Hospital, Tigray, Ethiopia 
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Six (11.3%) patients who took EFV based 

regimen, 1(100%) patients who took NVP based 

regimen developed DIH. Four (44.4%) patients 

with HBsAg positive and 5(3.2%) patients 

with HBsAg negative patients had hepatotoxicity. 

Nine (11.9%) patients with co-morbid and 

8(10.3%) patients who took concomitant drugs 

developed hepatotoxicity. Generally, as shown 

in table 6, there was no statistically significant 

association between clinical variable and 

hepatotoxicity except with disseminated type of 

TB and HIV positive patients after multi -variate 

analysis.  

Around 70 % the study participants who develop 

hepatotoxicity have a CD4 count of <50 

cells/mm3 and were on stage III and IV based on 

WHO clinical stage and who took EFV based 

regimen (Table 4)  

 

Table 4. Clinical risk factors for development of hepatotoxicity in TB and TB/HIV co-infected 

patients in Ayder Comprehensive Specialized Hospital, Tigray, Ethiopia 

 

 

Association between clinical variable and 

hepatotoxicity  

Art regimen, CD4, type of TB is statically 

significant in multi variant binary regression. A 

statistically significant association [AOR=0.031, 

(CI95%) (0.00-0.64); p=0.08  was seen 

between development of hepatotoxicity and 

disseminated type of TB (Tables 5). Regarding 

CD4 count, patients who have CD4 count less 

than 50 have strong statistically significant 

association [AOR=0.042, (CI95%) (0.001-0.88); 

p=0.030  with development of hepatotoxicity. 

Statistically significant [AOR=0.038, (CI95%) 

(0.002-0.846); p=0.038  was seen on patients 

who were on Efavirenz based ART regimen and 

convention anti TB medication with development 

of hepatotoxicity. (Table 5).  
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Table 5 Bivariate and multi variate analyses of factors associated with anti-TB drug-induced 

hepatotoxicity. 

 

 

Variable(s) entered on step 1: Art regimen, 

CD4, BMI, type of TB, alcohol.  

Clinical and biochemical spectrum of drugs 

induced hepatotoxicity  

The time interval from initiation of ant-TB drugs 

to the onset of hepatotoxicity ranged from 4 to 

62 days with a mean of (25±18.3) days. Most 

(55.5%) of the cases occurred during the first 

three weeks. AST and ALT in anti-TB drug 

induced hepatotoxicity patients ranged 

from 124 to 874 IU/L with mean of (507± 292) 

and 127 to 699 IU/L with mean of (363±174.8), 

respectively (Table 7). Symptoms shown by all 

DIH patients were gastrointestinal 

manifestations like nausea, vomiting, abdominal 

discomfort, anorexia, and/or jaundice. Severity 

of hepatotoxicity classified based on the level of 

biochemical derangement according to WHO 

adverse drug reaction grading system showed 

that very severe hepatotoxicity observed in 5 

patients (55.6%, N=9) while severe 

hepatotoxicity was found to be 2(22.2%) and 

moderate hepatotoxicity was seen in 2(22.2%) 

(Table 8).  

4. Discussion  

In the present study, several important findings 

were observed and the prevalence of drugs 

induced hepatotoxicity among TB or TB/HIV co-

infected patients was 9.8 %, which was in 

variance with other findings (17.3%) reported by 

Ali G. et al (1). This incidence is higher than the 

study conducted in China (2.55%)(2), South 

India (4.28%) (3) and lower than the study 

conducted in Ethiopia (17%) (4), Egypt 15% 

(5)Pernambuco State (36.7%)(6).  

In this study pattern of alteration of liver enzymes 

was evaluated. The mean time elapsed between 

initiation of anti-TB drugs and elevation of 

aminotransferases was 25(±18.3) days. Most 

(55.5%) of the cases occurred during the first 

three weeks. A study reported by Ali G. et al the 

mean time between the initiation of anti TB drugs 

and development of hepatotoxicity was 2.8 

weeks(1) which shows comparable findings with 

this study.  

The finding of this study indicated that very 

severe hepatotoxicity observed in 5 (55.6%, N=9) 

while severe hepatotoxicity was found to be 

2(22.2%) and moderate hepatotoxicity was seen 

in 2(22.2%). Pukenyte E et al found that 10.7% 

incidence of severe hepatotoxicity in HIV 

infected patients who were on anti-TB 

treatment(2).  

The proportion of DIH in HIV positive and HIV 

negative patients was statistically significant 

where HIV positive patients are at a higher risk 

than HIV negative ones. A study reported by 

Lorent N. et al (7), Ungo R. et al(8), Yimer G et 

al,(1) Pingzheng M. et al(9), shows similar 

findings to this study. 

Disseminated pulmonary type of TB was found 

to be one of the independent predictor of 

hepatotoxicity statistically significant in the 

present study. This increased risk of developing 
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hepatotoxicity in patients with disseminated 

pulmonary TB suggests that this group of 

patients may have subclinical hepatic 

involvement, which predisposes them to develop 

anti-TB drugs induced hepatotoxicity. There is 

report indicating that organ (liver) 

involvement/extent of TB disease has been 

incriminated as positive predictor of drug 

induced hepatotoxicity, whereas extra 

pulmonary TB may not necessarily involve 

liver(10). This implies a regular monitoring of 

liver function tests is mandatory in this group of 

patients.  

 

Table 7. Changes in liver function tests and clinical presentation of 9 TB or TB/HIV co-

infected patients who developed anti-TB drugs induced hepatotoxicity. 

 

 

Table 8. Degree of severity of drug induced hepatotoxicity, according to the WHO 

classification of drug toxicity. 

 

 

Age was divided into 15- 24, 25-54, 55- 74 years 

for the purpose of this analysis based on 

previous studies and standard international age 

classifications. From those who developed drug 

induced hepatotoxicity, 81 % of them are on age 

group between 25 and 54. Although, it has been 
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reported that advanced age can be a risk factor 

for anti-TB drug induced hepatotoxicity. Unlike 

previous studies which showed that patients in 

the older age (11)group are at increased risk for 

development of hepatotoxicity in this study (8). 

However, in this and other studies age is not 

statistically significant with development of drug 

induced hepatotoxicity, which support that age is 

not a risk factor for development of 

hepatotoxicity in patients taking anti- TB 

therapy(12),(13).(14)  

Unlike other studies, women are more 

susceptible to DIH from anti-TB therapy with a 

reported 4-fold risk (3). Activity of CYP3A is 

higher in females rendering them more 

susceptible for hepatotoxicity(15). However, the 

present study has no association between sex 

and DIH.  

Malnutrition status (assessed by body mass 

index, <18.5 kg/m2 ) was suggested as a risk 

factor for drugs induced hepatotoxicity by 

previous studies reported in Ethiopia(10), 

Egypt(5). However, in this study any significant 

association between malnutrition as measured 

by BMI and DIH was not seen. Perhaps this may 

be because of the larger proportion of study 

participants having a lower BMI making 

comparison difficult. Moreover, similar findings 

were seen in some other studies (16)  

Unlike other studies no association between 

Hepatitis B surface antigen (HBsAg) positive,(12) 

and development of drug induced hepatotoxicity 

was observed (17). This may be attributed to the 

small number of patients who are positive for 

HBsAg in this study. 

In this study, the development of hepatotoxicity 

had a statistically significant association with 

decrement in the immune status of the patients 

as measured by the CD4 count(4) Patients with 

CD4 count less than 50, were at increased risk 

of drugs induced hepatotoxicity. This also 

aligned with previous study conducted in 

Ethiopian HIV positive and negative TB patients. 

Many studies support the association between 

Efavireze based ART regimen and risk of 

developing hepatotoxicity(18,19), this study also 

confirm this facts. The presence of disseminated 

TB was suggested as a risk factors for drug 

induced hepatotoxicity in many research(10), 

our finding also support the previous research.  

5. Conclusions  

Among TB or TB/HIV co-infected patients, drugs 

induced hepatotoxicity accounted for 

considerable number patients (9.8%). 

Disseminated pulmonary TB and CD4 count less 

than 50 in HIV positive and being on efavirenz 

based ART regimen were identified as 

independent predictors of occurrence of drugs 

induced hepatotoxicity. Therefore, this study 

suggests that high risk patients to be identified 

prior to initiation of anti-TB drugs. The first 8 

weeks is the critical period that requires vigilant 

monitoring of the toxicity indicators. Clinicians 

should recognize patients with disseminated 

pulmonary TB and HIV positive to monitor liver 

enzyme levels closely during the intensive 

phase of TB treatment so as to ensure the best 

possible care. Therefore, more research and 

efforts are warranted in order to enhance the 

diagnosis and the prevention of drugs induced 

hepatotoxicity.  
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7. Abbreviation  

TB- Tuberculosis  

HIV Human Immune Deficiency Virus  

ADR Adverse Drug Reaction  

ART Anti-Retroviral Therapy  

WHO World Health Organization  
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ADR Adverse Drug Reaction  

BMI Body Mass Index  

DOTS Direct Observe Short course 

Chemotherapy  

ACSH Ayder Comprehensive Specialized 

Hospital  

DIH Drug Induced hepatotoxicity  

DILI Drug induced liver injury  

HBsAg Hepatitis B surface antigen  

HCV Hepatitis C Virus 
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