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Abstract: Human Immunodefieciency Virus (HIV) infection / Acquired Immuno Deficiency Syndrome 

(AIDS) is a global pandemic which has significant impact on the epidemiology of Tuberculosis. 

Progression of Mycobacterium Tuberculosis infection to active tuberculosis is more rapid and common in 

those infected with HIV than without HIV infection, so HIV/AIDS is an independent risk factor for TB 

disease progression
(1).  

Aim: The purpose the study is to  estimate the  incidence  of hepatotoxicity  in 

peoples withco-infection of HIV and Tuberculosis and to determine the associated risk factors like alcohol 

consumption, age, gender, HBsAg, Anti HCV and CD4 count. Method of the study: 100 peoples with  HIV and 

co infected with TB were studied in a tertiary care hospital in Coimbatore. Result: A substantial number of 

cases (14%), with majority of hepatotoxic events occurred in the intensive phase of treatment, alcohol 

intake, extra pulmonary tuberculosis, low CD4 count,Hepatitis B/C co-infection were identified as risk 

factors to the development of ATT induced hepatotoxicity withlow CD4 count, alcohol intake, and 

Hepatitis B/C virus infection passing as independent predictors.The findings suggest that HIV-TB co-

infected patients presenting with  alcohol intake, low CD4 count and Hepatitis B/C co-infection should be 

closely monitored by physicians especially during the intensive phase of Anti-Tuberculosis therapy for 

better patient management and for the prevention of morbidity and mortality. 
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I. Introduction 
HIV-Tb Co-Infection 

The chances of getting active TB in a healthy person in his whole lifetime is 5% to 10%, whereas 

the same in HIV infected persons is 5% to 15% yearly
(2)

. 

9.6 million Peoples are estimated to have been affected by TB worldwide in 2014. From this 9.6 

million, 12% were positive for HIV. In worldwide the estimated TB deaths were 1.5 million in 2014. Among 

this 1.1 million were HIV negative people and 3,90,000 where HIV positive people
(3)

. 

 

HIV Impact On Tuberculosis 
The interaction between TB and HIV is bidirectional. Those people infected with HIV not only 

contracting the active Tuberculosis, they are 

also found to have very high rate of treatment failure and relapse of TB. 

In a patient with TB/HIV co-infection, at the time of TB diagnosis found to have advanced stage of HIV 

disease as defined by high viral loads, low CD4+ T cell counts and are classified as WHO clinical Stage 

of HIV disease 3 or 4 
(4)

. 

 

Anti-Tuberculosis Drug Induced Hepatotoxicity 
Concomitant use of Anti-Tuberculosis drugs and Anti-Retroviral therapy were complicated by the 

adherence challenge of polypharmacy and overlapping side effects. Drug induced hepatotoxicity is one of the 

overlapping side effects of both the first line Anti-Tuberculosis drugs and Anti-Retroviral drugs leading to 

interruption of therapy. The major cause of hepatotoxicity are additive toxicity of ART and ATT, overlapping 

hepatitis B and C virus infections and other co-administered drugs, as well as alcohol abuse 
(5)

. 
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Aim & Objectives 
1.  To  estimate the  incidence  of hepatotoxicity  in peoples    with  

 co-infection of HIV and Tuberculosis. 

2.   To determine the associated risk factors like alcohol consumption, age, gender, HBsAg, Anti HCV and 

CD4 count. 

 

II. Methodology 
Source of data: 

HIV-TB co-infected patients registered in ART (Anti Retroviral Treatment centre of Government 

Coimbatore Medical College and Hospital were taken up for study. 

Study centre: 
The study was conducted in Government Coimbatore Medical College and   Hospital, Tamil 

Nadu. 

Study period: 
One year from February 2017 to January 2018. 

Sample size: 
100 HIV-TB co-infected patients meeting the criteria for the present study. 

Inclusion criteria: 
1   Patients co-infected with HIV and tuberculosis 

2. Age above 18 yrs. 

3. The participants comprised both who have been started on ART and  who have not been started on ART 

before commencing ATT. 

 

Exclusion criteria: 
1. Patient with already established liver diseases prior to the start of medication 

2. Pregnancy and lactation 

 

Study design: 
This is a case control study. This study was conducted in HIV-TB co-infected patients, who was 

started on first line ATT. Patients base line liver function test, CD4 count, HBsAg, Anti HCV, sputum for 

AFB, chest X ray are performed before starting ATT. 

If patient develop symptoms like nausea, vomiting and jaundice, LFT was done in between the normal 

interval. 

The participants who develop hepatotoxicity are labeled as cases and the other participants who 

without hepatotoxicity are labeled as controls. 

If patient developed moderate to severe hepatotoxicity ATT was stopped temporarily and 

reintroduced in low dose after complete recovery. No patient was discontinued ATT completely 

or changedregimen. 

 

Patient's data collection: 
A total of 100 cases of HIV-TB co-infection registered for ATT at RNTCP centre from February 2017 

to January 2018 were analyzed. A detailed history taking and clinical examination was done. Various parameters 

like age, sex, BMI, alcohol intake, symptom and clinical signs were noted down for analysis. 

Investigations performed: 
1. Liver function test 

2. Sputum for AFB 

3. Chest X ray 

4. CD4 count 

5. HBsAg 

6. Anti HCV 

After getting nod of clearance from ethical committee of Coimbatore Medical College, study was done. 

 

III. Results And Analysis 
In this study, a total of 100 HIV-TB co-infected patients were studied for hepatotoxicity. This study 

was analyzed in three stages. 

Step 1. Independent influence of different factors like Age, Sex, alcoholconsumption and co 

infection with Hepatitis B and C on presence or absence of hepatotoxicity using chi square test 

Step 2.Independent influence of same factors among patients with hepatotoxicity (N=14) using 

ANOVA and Kruskal Wallis test by using Grade of hepatotoxicity. 
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Step 3: To analysis influence of different factors and dependency on one another was using multivariate 

regression analysis. 

 

Hepatotoxicity 

In this study 14 peoples were developed ATT induced hepatotoxicity. 

 

Grading Of Hepatotoxicity 

Figure 11: Shows grading of hepatotoxicity in pie chart 

 
 

Out of 14 peoples 9 peoples developed grade 1 toxicity, 4 peoples developed grade 2 toxicity and 1 

people developed grade 3 toxicity.In this study, 6 patients developed hepatotoxicity within 2 weeks, 4 patients 

within 4 weeks and 4 patients within 3 months. 

 

Alanine Transaminase Level 
ALT RANGE No of cases 

Less than 40 87 

41-120 8 

120-120 4 

201-400 1 

Above 400 0 

 

Aspartate Transaminase Level 
AST Range No of cases 

Less than 37 87 

37 – 120 8 

120 – 200 4 

201-400 1 

Above 400 0 

 

 Classification of hepatotoxicity into grades 1-4 among the 

14 cases 
Severity Level of liver enzymes No of cases 

Grade 1 1.25-2.5 xULN 9 

Grade 2 2.6-5x ULN 4 
Grade 3 5.1-10xULN 1 
Grade 4 10x ULN 0 

 

Out of 14 cases 13 cases showed raised ALT and 13 cases showed raised 

AST levels. No grade 4 hepatotoxicity was documented. 

 

Sex Distribution 

In this study the number of males (60%) participated was more than the females (40%) 
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Sex Ratio And Hepatotoxicity 

Table 1: shows Sex ratio and hepatotoxicity 
 HEPATOTOXICITY 

SEX Present (in percentage) ABSENT 
MALE 8     (13%) 52 

FEMALE 6      (15%) 34 

TOTAL 14    (14 %) 100 

 

In this study,  8  males and 6 females were developed hepatotoxicity. Using Chi square test 

the chi square value is 0.055. p value is 0.814 shows no association was found between sex and 

development of hepatotoxicity 

 

Grading  Of Hepatotoxicity 
Sex Grade l Grade 2 Grade 3 

Male 5 2 1 

Female 4 2 0 

 

Using Anova p value is 0.711, shows no significance was made between grading of hepatotoxicity 

and sex distribution. 

 

Age DISTRIBUTION 

In this study, 10 patients were in less than 25 years of age,78 patients were in the age group of 25 to 49 years of 

age and 12 patients were more than 50 years of age. 

Age Distribution And Hepatotoxicity 

 

Table 2: Shows age distribution of hepatotoxicity 
Age (years) Hepatotoxicity 

 Present Absent 

Less than 25 2 8 

25-49 11 67 

50 and above 1 11 

 

Grading Of Hepatotoxicity 
Age (years) Grade 1 (N=9) Grade 2 (N=4) Grade 3 (N=l) 
Less than 25 1  1  0  
25-49 8  2  1  

50 and above 0  1  0  

 

Using Anova p value is 0.933, shows no significance was made between grading of hepatotoxicity and age 

distribution. 

 

Alcohol Intake: 

Out of 100 cases 37 people were presented with alcohol intake. 

 

Alcohol Intake And Hepatotoxicity 

Table 3:Shows alcohol intake and hepatotoxicity co-relation 
Alochol intake Hepatotoxicity 

 Present Absent 

Present 6 31 

Absent 8 55 

 

In this study using Chi square test (p value:0.562) showed no significant effect was caused by alcohol intake. 

 

Grading  Of Hepatotoxicity 
Alcohol intake Grade   1 Grade    2 Grade    3 

Present 3 2 1 
Absent 6 2 0 

 

Using Anova   (p value is 0.480), in this study no association was found between alcohol intake   

and grading of hepatotoxicity 
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Type Of Tuberculosis 

In this study there are 66 sputum positive cases, 13 sputum negative cases and 21 extra pulmonary 

Tuberculosis cases were participated. 

 

TYPE OF TB AND HEPATOTOXICITY 

Table 4: Shows distribution of type of Tuberculosis and 

hepatotoxicity 
Type of tuberculosis Hepatotoxicity 

 Present Absent 
Sputum positive 5 61 

Sputum negative 2 11 
Extra pulmonary 7 14 

 

Using chi square test, significant correlation was found between type of Tuberculosis and 

hapatotoxicity (Chi square value: 6.591,P value = 0.010). There was a significant difference between 

extra pulmonary Tuberculosis and others. 

 

GRADING  OF HEPATOTOXICITY 
Type of TB Grade 1 Grade 2 Grade 3 

Sputum positive 4 1 0 
Sputum negative 1 1 0 
Extra pulmonary 4 2 1 

 

Using Anova (p value is 0.433), in this study no association was found between type of TB and 

grading of hepatotoxicity 

 

CD 4 COUNT 

Table 5:Shows distribution of CD4 count 
CD4count(cells/mm3) No of cases 

Less than 200 59 

More than 200 41 

 

Out of 100 cases 59 peoples were presented very low CD4 count(<200 cells/mm
3
) and 41 peoples were 

presented with CD4 count of more than 200 cells/mm
3
 

 

CD4 COUNT AND HEPATOTOXICITY 
CD4 count Hepatotoxicity 

 Present Absent 

Less than 200 12 47 

More than 200 2 39 

 

Patients with CD4 count <200 cells/mm3 have significant impact on development of hepatotoxicity (P=0.048). 

 

GRADING  OF HEPATOTOXICITY 
CD4 count Grade 1 Grade 2 Grade 3 

Less than 200 7 4 1 

More than 200 2 0 0 

 

Using Anova    (p value is 0.650),  grading of hepatotoxicity does not show any correlation with CD4 

count. 

 

HEPATITIS B/C INFETION 

Table 5: Shows hepatitis B/C distribution in bar diagram 
 Hepatitis B/C  No of cases 

Yes 8 

No 92 

 

Out of 100 patients 8 patients had Hepatitis B/C co-infection. 
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Hepatotoxicity And Hepatitis B/C 
Table 6: Shows hepatitis B/C and hepatotoxicity distribution 

Hepatitis B/C Hepatotoxicity 

 Present Absent 

Yes 3 5 

No 11 81 

 

Significant correlation was detected between Hepatitis B/C co-infection and hepatotoxicity (Chi square value: 

6.591, P value = 0.046) 

 

Grading Of Hepatotoxicity 
Hepatitis B/C Grade 1 Grade 2 Grade 3 

Yes 2 0 1 

No 7 4 0 

 

Using    Anova,    no    correlation    was    found   between    grading    of hepatotoxicity and Hepatitis 

B/C co-infection (P=0.102). 

 

Multivariate regression analysis 
Hepatotoxicity P value Odds ratio (Exp B) Significance 

Age 0.752 2.012 Non-significant 

Sex 0.360 .759 Non-significant 

Alcohol intake 0.042 2.518 Significant 

Type of TB 0.035 1.259 Significant 

CD4 count 0.018 4.891 Significant 

Stage 0.085 1.834 Non-significant 

Hepatitis B/C 0.017 1.382 Significant 

 

IV. Discussion 
In this study, HIV-TB co-infected 100 patients who were newly started on ATT were studied and 

documented for ATT induced hepatotoxicity. There were 60 male patients and 40 female patients in the 

study population. The majority (78%) of the HIV-TB co-infected patients belongs to the age group of 25 to 

49 years, suggesting that the incidence and prevalence of the disease is more common in the sexually active 

age group. 

 Out of 100 persons 14% peoples developed ATT induced hepatotoxicity. In these 14 peoples 43% 

were females and 57% were males. Out of 60 males 13% developed hepatotoxicity and out of 40 

females 15% developed hepatotoxicity.   Overall incidence was 14%. 

In this study no significant difference was observed with gender and also no association was 

found between the age groups and hepatotoxicity manifestations. 

In this study population, 37% of people were presented with alcohol intake. In this study alcohol 

intake showed significant impact on development of drug induced hepatotoxicity in multivariate regression 

analysis (p value- 0.014). 

This study showed that CD4 count had significant impact (p value -0.018) on development of drug 

induced hepatotoxicity. This may be due to the presence of a range of disseminated opportunistic infections 

in patients with low CD4 count that may have direct subclinical involvement of liver leading to cell 

death. Sputum positive AFB was 66%, sputum negative AFB was 13% and extra pulmonary TB was 21%. 

Patients with extra pulmonary tuberculosis had disproportionately higher risk of developing 

hepatotoxicity. So patients with extra pulmonary tuberculosis needed regular monitoring of liver function test 

while taking ATT. 

In this study Hepatitis B/C co-infection had significant impact on development of hepatotoxicity in 

patients taking ATT (p value -0. 017). 

 

V. Conclusion 
HIV- TB co-infection is increasing at a rapid rate now, such that all patients with any one of this 

infection should be search for other. So that mortality and morbidity rates produced by the co-infection 

can be reduced with an effective and well co-ordinated manner. 

In patients co-infected with HIV-TB, low grade hepatotoxicity induced by Anti-Tuberculosis was 

not uncommon. A substantial number of cases (14%), with majority of hepatotoxic events occurred in the 

intensive phase of treatment, alcohol intake, extra pulmonary tuberculosis, low CD4 count,Hepatitis B/C 

co-infection were identified as risk factors to the development of ATT induced hepatotoxicity 

withlow CD4 count, alcohol intake, and Hepatitis B/C virus infection passing as independent 
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predictors. 

The findings suggest that HIV-TB co-infected patients presenting with  alcohol intake, low CD4 

count and Hepatitis B/C co-infection should be closely monitored by physicians especially during the 

intensive phase of Anti-Tuberculosis therapy for better patient management and for the prevention of 

morbidity and mortality. 

 

Bibilography 
[1]. TB/HIV - A Clinical Manual 2004. 
[2]. Swaminathan S,   Ramachandran R, Baskaran G, Paramasivam C, et al. Risk of development of Tuberculosis in HIV infected 

patients; Int. J. Tuber. Lung Dis. 4839-844.3. 

[3]. Global Tuberculosis report 2015 - 20 th edition 
[4]. Jules CN Assob,  Peter F Nde et al.  Incidence and risk factors of Anti- Tuberculosis   Drugs induced   hepatotoxicity   in   

HIV/AIDS   patients attending the Limbe and Buae Regional   hospitals. J AIDS Clin Res 2014;vol5issue3.  

[5]. Minyahil A.  Woldu,  Addishiwot G.Zedwe  and Jimma L.  Lenjissa. Assesment of drug induced hepatotoxicity in patients 
treated for TB/HIV coinfections in ayder referral hospital ART clinic, Mekelle, Ethiopia. Ejops, 2014; volume l:issue 2 

:22-34. 

[6]. India- HIV estimations -2015 -NACO 

[7]. TB statistics for India - National and State statistics 

[8]. Dennis L Kasper, Stephen L Hauser, J. Larry Jameson, et al, editors. Harrison's Principles of Internal Medicine; 19 th 

edition, United States of America; 2015: p 1227-45 
[9]. Francis HL, Kabeya M, Kafuama N, et al. Comparison of sensitivitiesand specificities of latex agglutination and an enzyme- linked 

immunosorbent assay for detection of antibodies to the human immunodeficiency virus in African sera. J 

ClinMicrobial.l988;26:2462-2464. 
[10]. Windsor IM, Gomes dos Santos ML, De la of the capillus HIV-1/ HIV-2 of the capillus HIV-l/HIV-2 latex agglutination test 

using serum and whole blood. Int J STD AIDS. 1997;8:192-195 

[11]. Lepine DG, Neumann PW, Frenette SL, et al. evaluation of a human  
immunodeficiency virus test algorithm utilizing a recombinant enzyme immunoassay. J ClinMicrobial. 1990;28:l 169-1171. 

[12]. Elivia AJ, Thomas A, Nandi J, et al.performance evaluation of a particle agglutinariontest for antibody to human 

immunodeficiency virus 1: comparison with enzyme immunoassay. Vox Sang.l995; 69:23-26. 
[13]. Wai CT, Tambyah PA. False-positive HIV-1 ELISA in patients with hepatitis B.   AM J Med. 2002; 112:737. 

[14]. Pearlman ES, Ballas SK. False-positive human immunodeficiency virus screening test related to rabies vaccination. Arch 

Pathol Lab Med. 1994;118:805-806. 
[15]. Henderson S, Leibnitz G, Turnbull M, et al. False positive human immunodeficiency virus seroconversion is not common 

following rebias vaccination. ClinDiagn Lab Immunol. 2002;9:942-943. 

[16]. Kashala O, Marlink   R,   illunga,   et   al.   Infection   with   human immunodeficiency virus type 1 (HIV-1) and human T cell 
Lymphotropic viruses among leprosy patients and contacts: Correlation between HIV-1 cross reactivity and antibodies to  

lipoarabinomannan.  J Infect Dis. 19994;169:296-30. 

[17]. Seed CR, Margarit is AR, Bolton WV, et al. Improved efficacy of national HIV, HCV and HTLV antibody 
testing algorithms based on sequential screening immunoassays. Transfusion. 2003; 43:226-234. 

[18]. Propesed WHO criteria for the interpretation of Western blot for HIV-1, HIV-2 andHTLV-l/HTLV-2. WklyEpidemiol 

Rec.l990;65:281-283. 
[19]. Drabick JJ, Horning VL, Lennox JL, et al. A retrospective analysis of diseases associated with indeterminate HIV 

western blot patterns. Mil Med. 1991;156:93-96. 

[20]. Celum CL, Coombs RW, Jones M, et al. risk factors for repeatedly reactive HIV-1 EIA and indeterminate western blots: A 
population based case control study. Arch Intern Med. 1994;154:1129-1137. 

[21]. William JH, Hill HR, Martins TB, et al. Multiplex analysis of heterophil antibodies in patients with indeterminate HIV 

immunoassay results. AM J ClinPathol. 2001;l 15:764-769. 
[22]. Montero A, Ciardi MC, Casella ML, et al, Chronic indeterminate Western blot in a patient with AIDS and massive proteinuria. 

AIDS. 1993;7:742-743. 
[23]. Sandstrom EG, Schooley RT, Ho DD, et al. Detection of human anti-HLTV-3 antibodies by indirect immunofluorescence 

using fixed wells. Transfusion. 1985;25:308-312 

 

Dr.N.Karuppusamy M.D  "Study Of Hepatotoxicity Induced By Anti-Tuberculosis Drugs In Patients Co 

-Infected With Hiv And Tuberculosis At Coimbatore Medical College And Hospital. "IOSR Journal of 

Dental and Medical Sciences (IOSR-JDMS), vol. 17, no. 5, 2018, pp 01-07 

 

 

 

 

 
 


