
INTRODUCTION
Tuberculosis is and had remained a major health 
problem in both developing and developed 

1
countries  including Pakistan. According to world 
health organization Pakistan ranks 8th amongst 
the countries with highest burden of TB in the 
world and the incidence of sputum positive TB 

2cases in Pakistan is 80/100,000 per year . So in 
Pakistan a country of 170 million, approximately 
1.5 million (1%) people are suffering from 
tuberculosis, while 260,000 new cases occur each 

2
year . 
Similarly Hepatitis B and hepatitis C are the most 
common cause of chronic liver disease 

3
worldwide,  and about 200 million people are 
infected with HCV worldwide and amongst them  

410 million people are in Pakistan  amounting to 5% 
of the general population. Like wise chronic HBV 

5effects 350 million world wide  and in Pakistan the 
overall seroprevalence of HBV in healthy adults 

6
amounts to 2.4 %( 1.4-11%)  of general 
population. Infection with Hepatitis B virus or 
hepatitis C virus is a common cause of chronic 
liver disease and it is a likely possibility that they 
may co-infect a person suffering from 

7
tuberculosis . A recent study found high baseline 
HBV DNA in patient samples to be a risk factor for 

8
DILI . 

Tuberculosis is effectively treated using short 
course chemotherapy with first line drugs such as 
isoniazid, rifampicin, myambutol and pyrazina-
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9
mide . The treatment of tuberculosis is sometimes 
jeoparadized by the hepatotoxicity of commonly 
used first line drugs such as isoniazid, rifampicin 

10
and pyrazinamide . Various factors have been 
impl icated which increase the r isk of  
hepatotoxicity during anti tuberculous treatment, 
the most common are advanced age, female sex, 

11alcohol use and malnutrition . 

Although a vast majority of patients tolerate the 
drugs, some develop adverse effects of which 

12
hepatotoxicity is the most significant . 20% of 
patients develop asymptomatic elevation of liver 
enzymes which is self limiting “as a result of 
adaptation or discontinuance” in a majority of 

13patients,  but the outlook may be less favorable in 
those with develop jaundice, ascites, encephalo-

14
pathy or acute liver failure . Hepatotoxicity or DILI 
due to antituberculosis drug-induced liver injury 
(DILI) encompasses a wide spectrum of liver injury 
ranging from asymptomatic minimal elevation of 
liver enzymes to acute liver failure, often leading to 
death or liver transplantation. Indeed, it is a leading 
cause of drug-induced liver injury in India and of 
drug-induced acute liver failure leading to death 

15,16(DIALF) . In a single center registry of 303 
patients from Bangalore, antituberculosis drugs 

16
contributed to 58% cases of DILI .

Whether chronic viral hepatitis due to hepatitis B 
virus and hepatitis C virus increases the risk of 
hepatotoxicity during anti tuberculous treatment is 
not known. The present study was undertaken to 
evaluate the impact of HBV or HCV co-infection 
with pulmonary tuberculosis on normal liver 
biochemical tests using anti tuberculous 
treatment.  
 

MATERIAL AND METHODS
This study was conducted at department of 
Medicine, Liaquat University of Medical and Health 
sciences Jamshoro from May 2008 to May 2011.  
Patients of pulmonary tuberculosis were 
diagnosed on the basis of history, radiography 
and sputum  examination. All newly diagnosed 
active pulmonary TB patients were further 
screened for hepatitis B surface antigen (HBsAg 

EIA Abbot) and HCV antibodies (HCV EIA abbot) 
assays. Aspartate transaminase (AST) and alanine 
transaminase  (ALT) levels was done. Serum total 
bilirubin was also measured. Patients having 
AST/ALT levels of >40 IU/L or serum total bilirubin 
>2mg/dl were excluded from the study.

In all patients height and weight were noted and 
2

BMI was calculated in Kg /m . Short course 6 
month antituberculous regimen was started. This 
consisted of daily four drugs combination for 2 
months i.e. isoniazid 5mg/kg, rifampicin 10mg/Kg 
and ethambutol 15mg/kg and pyrazinamide 
20mg/kg; followed by daily isoniazid, rifampicin 
and ethambutol in same doses for additional 4 
months. All patients were divided into 3 groups. 
One having no co-infection with hepatitis B and C 
and was taken as control group. Second group 
which were co-infected with hepatitis B and third 
which was co-infected with hepatitis C.

Patients were followed up weekly for 1 month and 
then monthly till completion of therapy. Clinical 
examination and liver biochemical tests were 
performed on each follow up visit. Drug induced 
hepatitis was diagnosed if ALT/AST level 
increased to 3 times or more the upper limit of 
normal and no other apparent cause for the 
elevation of liver chemistry was diagnosed. If the 
patients developed drug induced hepatotoxicity, 
anti tuberculous treatment was withdrawn until 
ALT/AST normalized. 

STATISTICAL ANALYSIS
The data were entered and analyzed in statistical 
program SPSS version 16.0. Frequencies and 
percentages of qualitative data such as gender, 
Hepatitis B and Hepatitis C were presented as 
n(%) and Fisher’s exact test of chi square was 
applied to compare the proportions between the 
groups (HBV +ve, HCV +ve and control). 
Numerical parameters like age, body mass index 

2(Kg/m ), baseline AST (IU/L), baseline ALT (IU/L) 
etc. were presented as Mean + Standard 
Deviation. All the data were analyzed on 95% 
confidence interval. P value < 0.05 was 
considered as statistically significant level for all 
the comparisons. 
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RESULTS
From May 2008 to May 2011, 150 patients with 
active tuberculosis were included in this study. 
Amongst these, 17 patients were excluded due to 
abnormal baseline liver biochemistry and 5 were 
excluded as they were alcoholic, remaining 128 
were included in the final study. Male patients were 
72 (56.25%, n = 128) and female were 56(43.75%, 
n = 128) with mean age ± SD (range) of 42±19 
(25 - 50 years). Mean BMI ± was 21.6 ± 2.51 
(range 16.6-33.2). Mean baseline AST ± SD 
(range) was 22.0 ± 3.0 (10-55) and mean baseline 
ALT ± SD (range) was 18.0 ± 2.19 (10-25). Among 
all patients, 92 (71.87%, n = 128) were only 
suffering from pulmonary tuberculosis without any 
co-infection with hepatitis B and hepatitis C and 
was taken as control group. 10 (7.81%, n = 128) 
patients were co-infected with hepatitis B, 26 
(20.31%, n = 128) were co-infected with hepatitis 
C.  (Table-I).

During the follow up period, 15 patients lost follow 
up and were considered having no any 
complications, 89 patients did not developed any 
hepatotoxicity, remaining 24(18.75%) of 128 
patients developed raised ALT and AST during anti 
tuberculous treatment with peak ALT of 428±298 
and peak AST of 528±312. Amongst 92 patients of 
control group 8(38.33%, n = 24) developed drug 
induced hepatitis, amongst 10 patients of hepatitis 

B group, 2(8.33%, n = 24) developed drug 
induced hepatitis (p value 0.61) Table II. 

Amongst 26 of hepatitis C group, 14(58.33%, n = 
24) developed drug induced hepatitis (p value 
<0.0001). Table III.

DISCUSSION
Despite the availability of effective anti tuberculous 
treatment the global burden of tuberculosis is 

17increasing in the past few years  and over 9 million 
new cases of tuberculosis occurs annually 
through out the world. Similarly the epidemics of 
Hepatitis B and Hepatitis C virus infections involve 

18
many of the population that are at high risk . So it 
is a likely possibility that a patient of pulmonary 
tuberculosis may be co-infected with Hepatitis B 
and / or Hepatitis C. 

www.theprofesional.com

3

051

DRUG INDUCED HEPATITIS

Professional Med J 2014;21(1): 049-054.



Standard anti tuberculous therapy although very 
effective but may cause hepatotoxicity. In this 
study we observed that whether Hepatitis B and 
hepatitis C co-infection with tuberculosis may do 
increases the risk of hepatotoxicity or not and we 
found that HCV co infection was an independent 
risk factor for hepatotoxicity during anti 
tuberculous  treatment and HBV co infection was 
not associated with higher rate of hepatotoxicity. 

We compared our results with other researchers in 
other parts of the world and found same 
conclusion with regards to HCV infection. Ungo et 
al. found that approximately 30% of HCV infected  
tuberculous patients developed hepatotoxcity 
compared with 11% of non HCV infected individual 

19
taking antituberculosis therapy  and our study 
showed that approximately 54% of HCV infected 
developed hepatotoxicity compared to 8.7% 
which were not infected with Hepatitis C. (p value 
<0.0001)Similarly Kwon et al found elevation of 
lives enzymes in 41% who were HCV+ve and 20% 

20who were HCV-ve . So our study and all these 
studies proved that HCV co-infection is an 
independent risk factor for the development of 
hepatotoxicity in a patient on standard anti 
tuberculosis therapy.

With respect to hepatitis B co-infections the results 
were variable. Lei Pan et al. conducted the study 
on 217 tuberculous patients out of which 66 
developed hepatotoxicity after receiving anti 
tuberculous treatment amongst which 59% were 
HBV +ve as compared to 24% which were without 

21
HBV a very significant difference .

Another similar study was conducted by Huang LH 
et al. and he found that 20.74% tuberculous 

patients developed hepatotixicity after receiving 
anti- tuberculous therapy amongst which 74.69% 
in HBsAg +ve group 25.31% in HBsAg –ve group a 

22
very significant difference . However, study 
conducted by JY Chien et al. did not found a major 
difference with respect to hepatotoxicity in HBV 
+ve and HBV-ve group using anti- tuberculous 

23therapy  whereas in our results in HBV+ve 
patients hepatotoxicity occurred in 20% and HBV-
ve hepatotoxicity occurred in 8.7% (p value 0.61) 
which did not show significant association 
between HBV co infection and the development of 
hepatotoxicity. 

It is not exactly known how the chronic viral 
hepatitis and anti tuberculous therapy may cause 
liver inflammation and damage. Scheur PJ et al. 
have suggested that cytotoxic effect as well as 
stimulation of the immune response may play a 

24
role in hepatic damage by chronic viral hepatitis . 
Similarly it has been documented that both INH 
and rifanpicin may have an immunologic effect on 
liver leading to hepatic damage in chronic viral 
hepatitis caused hepatic damage. How the use of 
anti-tuberculous drug exaggerate hepatoxicity in 
chronic viral hepatitis patients is not known but 
significant difference has been observed on liver 
biopsy. Chronic viral hepatitis caused hepatic 
damage and drug induced hepatic damage may 
show the presence of lymphoid aggregates or fat 
deposits whereas drug induced hepatitis may 

25leads to necrosis in zone 3 . However we have not 
performed liver biopsies due to ethical reasons but 
it was shown that chronic viral hepatitis infected 
tuberculosis persons are more prone to develop 
hepatotoxicity on anti tuberculous therapy. 

Lastly, this study suggests that chronic viral 
hepatitis infection may play an important role in the 
development of hepatotoxicity in patients using 
anti tuberculous drugs and there are large 
numbers of patients in this part of the world who 
are co infected with tuberculous and chronic viral 
hepatitis may need to be considered for serologic 
screening of hepatitis B & C so that an eye may be 
kept on liver biochemistry on follow up.
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CONCLUSIONS
In patients of tuberculosis on anti tuberculous 
therapy, HCV co-infection is an independent risk 
factor for the development of hepatitis 
exacerbation. 

ACKNOWLEDGMENT
Authors acknowledge Mr. Farooq Ahmed 
Mangnejo for the statistical analysis using SPSS 
and technical input in the manuscript according to 
Journal’s guidelines and instructions.
Copyright© 23 Sep, 2013.

REFERENCES
1. Dye C, Scheele S, Dolin P, Pathania V, Raviglione 

MC. onsensus statement. Global burden of 
tuberculosis: estimated incidence, prevalence, 
and mortality by country. WHO Global Surveillance 
and Monitoring Project.JAMA. 1999 Aug 
18;282(7):677-86.

2. National TB Control Program (http://www.ntp. 
gov.pk/about.htm Accessed on 3rd February 2009.

3.  ITALIAN ASSOCIATION FOR THE STUDY OF THE 
LIVER; ITALIAN SOCIETY OF INFECTIOUS, 
TROPICAL DISEASES; ITALIAN SOCIETY FOR THE 
STUDY OF SEXUALLY TRANSMITTED DISEASES. 
Practice guidelines for the treatment of hepatitis 
C: recommendations from an AISF/SIMIT/ 
SIMAST Expert Opinion Meeting. Digest Liver Dis 
2010; 42: 81-91.

4.  Hamid S, Umar M, Alam A, Siddiqui A, Qureshi H, 
Butt  J.  PSG consensus statement on 
management of hepatitis C virus infection 2003. J 
Pak Med Assoc. 2004;54(3):146-50.

5.  Custer B, Sullivan SD, Hazlet TK, Iloeje U, Veenstra 
DL, Kowdley KV. Global epidemiology of hepatitis 
B virus. J Clin Gastroenterol. 2004 Nov-Dec;38(10 
Suppl 3):S158-68.

6.  Ali SA, Donahue RM, Qureshi H, Vermund SH. 
Hepatitis B and hepatitis C in Pakistan: 
prevalence and risk factors. Int J Infect Dis. 2009 
Jan;13(1):9-19.

7.  Kaneko Y, Nagayama N, Kawabe Y, Shimada M, 
Suzuki J, Kunogi M et al. Drug-induced 
hepatotoxicity caused by anti-tuberculosis drugs 
in tuberculosis patients complicated with chronic 
hepatitis. Kekkaku. 2008;83(1):13-9.

8.    Wang JY, Liu CH, Hu FC, Chang HC, Liu JL, Chen 
JM, et al. Risk factors of hepatitis during anti-

tuberculous treatment and implications of 
hepatitis virus load. J Infect. 2011;62:448–55.

9.   Faustini A, Hall AJ, Perucci CA. Tuberculosis 
treatment outcomes in Europe: a systematic 
review. Eur Respir J. 2005 Sep;26(3):503-10.

10.  Blumberg HM, Burman WJ, Chaisson RE, Daley CL, 
Etkind SC, Friedman LN et al. American Thoracic 
Society/Centers for Disease Control and 
Prevention/Infectious Diseases Society of 
America: treatment of tuberculosis. Am J Respir 
Crit Care Med. 2003 Feb 15;167(4):603-62.

11.  Fernández-Villar A, Sopeña B, Fernández-Villar J, 
Vázquez-Gallardo R, Ulloa F, Leiro V, Mosteiro M, 
Piñeiro L. The influence of risk factors on the 
severity of anti-tuberculosis drug-induced 
hepatotoxicity. Int J Tuberc Lung Dis. 2004 
Dec;8(12):1499-505.

12.  Forget EJ, Menzies D. Adverse reactions to first-
line antituberculosis drugs. Expert Opin Drug Saf. 
2006;5:231–49.

13. Senousy BE, Belal SI, Draganov PV. Hepatotoxic 
effects of therapies for tuberculosis. Nat Rev 
Gastroenterol Hepatol. 2010;7:543–56.

14.  Kumar R, Shalimar, Bhatia V, Khanal S, Sreenivas V, 
Gupta SD, et al. Antituberculosis therapy-induced 
acute liver failure: magnitude, profile, prognosis, 
and predictors of outcome. Hepatology. 
2010;51:1665–74

15.  Devarbhavi H, Dierkhising R, Kremers WK. 
Antituberculosis therapy drug-induced liver 
injury and acute liver failure. Hepatology. 
2010;52:798–9.

16.  Devarbhavi H, Dierkhising R, Kremers WK, Sandeep 
MS, Karanth D, Adarsh CK. Single-center 
experience with drug-induced liver injury from 
India: causes, outcome, prognosis, and 
predictors of mortality. Am J Gastroenterol. 
2010;105:2396–404.

17.  Murray JF. A century of tuberculosis. Am J Respir 
Crit Care Med. 2004 Jun 1;169(11):1181-6.

18.  Dolan K, Kite B, Black E, Aceijas C, Stimson GV; 
Reference Group on HIV/AIDS Prevention and 
Care among Injecting Drug Users in Developing 
and Transitional Countries. HIV in prison in low-
income and middle-income countries. Lancet 
Infect Dis. 2007 Jan;7(1):32-41.

19.  Ungo JR, Jones D, Ashkin D, Hollender ES, 
Bernstein D, Albanese AP, Pitchenik AE. 

DRUG INDUCED HEPATITIS

Professional Med J 2014;21(1): 049-054.



054www.theprofesional.com

6DRUG INDUCED HEPATITIS

Antituberculosis drug-induced hepatotoxicity. 
The role of hepatitis C virus and the human 
immunodeficiency virus. Am J Respir Crit Care 
Med. 1998 Jun;157(6 Pt 1):1871-6.

20.  Kwon YS, Koh WJ, Suh GY, Chung MP, Kim H, 
Kwon OJ. Hepatitis C virus infection and 
hepatotoxicity during antituberculosischemo-
therapy. Chest. 2007 Mar;131(3):803-8.

21.  Pan L, Jia ZS, Chen L, Fu EQ, Li GY. Effect of anti-
tuberculosis therapy on liver function of 
pulmonary tuberculosis patients infected with 
hepatitis B virus. World J Gastroenterol. 2005 Apr 
28;11(16):2518-21.

22.  Huang LH, Geng WK, Zhang J, Lin DW, Dong F, 
Zhou LS, et al. Study on liver damage caused by 

anti-TB drug intermittent treatment on patients 
with HBV-TB co-infection. Zhonghua Liu Xing 
Bing Xue Za Zhi. 2009 Mar;30(3):286-9.

23. Chien JY, Huang RM, Wang JY, Ruan SY, Chien YJ, 
Yu CJ, Hepatitis C virus infection increases 
hepatitis risk during anti tuberculosis 
treatment. Int J Tuberc Lung Dis. 2010 
May;14(5):616-21.

24. Scheuer PJ, Ashrafzadeh P, Sherlock S, Brown D, 
Dusheiko GM. The pathology of hepatitis C. 
Hepatology. 1992 Apr;15(4):567-71.

25.  Rothfield NF, Bierer WF, Garfield JW. Isoniazid 
induction of antinuclear antibodies. A 
prospective study. Ann Intern Med. 1978 
May;88(5):650-2.

Mark Twain

“To succeed in life, 

you need two things: 

ignorance and confidence.”
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