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Hepatic dysfunction in children with
tuberculosis on treatment with antituberculous therapy
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ABSTRACT

Aim. To determine the incidence and factors associated with drug induced hepatic dysfunction in chil-
dren on anti-tuberculous treatment (ATT). Setting. Pediatric Tuberculosis Clinic at B.J. Wadia Children’s
Hospital, Mumbai. Material and methods. 46 children with tuberculosis on ATT between April 2007 and Fe-
bruary 2008 were included. Serum glutamic pyruvic transaminase (SGPT) level was measured at the begin-
ning, after 15 days of starting ATT, at the end intensive phase and then if the patient developed symptoms
of hepatic dysfunction. A value 3 times the normal value of the testing laboratory was considered to be
significant for liver dysfunction. Liver dysfunction was analysed for association with factors like age, sex,
weight, malnutrition, type of tuberculosis and severity of tuberculosis using SPSS Statistics software, Ver-
sion15.0. Results. Seven (15.2 %) out of 46 children developed drug induced hepatic dysfunction, of which
2 (28.6%) patients had 2 episodes of liver dysfunction while 5 (71.4%) had 1 episode of liver dysfunction.
One (14.3%) developed symptom of hepatitis in the form of jaundice and hepatomegaly. All the patients de-
veloping liver dysfunction were in the intensive phase of treatment. The mean age of the children develop-
ing liver dysfunction was 4.0 ± 3.76 years. Liver dysfunction was associated with age younger than 3½ years
(p = 0.025). Liver dysfunction was not associated with sex, weight, malnutrition, type of tuberculosis and
severity of tuberculosis. Conclusion. Regular monitoring of SGPT levels is recommended in all children on
ATT below the age of 3 ½ years.
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ORIGINAL ARTICLE

INTRODUCTION

Tuberculosis is one of the foremost health problems

in India. The single biggest problem in the treat-

ment of TB is drug induced liver dysfunction, which

has a mortality of up to 13%.1,2 Pyrazinamide (PZA),

Isoniazid (INH) and Rifampicin (RIF) are hepato-

toxic drugs in decreasing toxicity.3 The mortality in

children whose SGPT levels rise to > 3 times nor-

mal and if Isoniazid is continued, is as much as

50%.4 Drug induced liver dysfunction also contributes

to the development of multi drug resistance as it

entails stoppage of treatment. Many factors have

been implicated in the development of drug induced

liver dysfunction.5,6 However data on incidence and

factors involved in liver dysfunction in children in

India is scarce. Therefore this study was under-

taken to determine the incidence and the factors as-

sociated with liver dysfunction.

MATERIAL AND METHODS

This is a retrospective study undertaken at a ter-

tiary pediatric hospital, B.J. Wadia hospital. Forty-

six children coming to the clinic between 27th April

2007 and 22nd February 2008 and diagnosed to have

tuberculosis were included in the study. Diagnosis

of tuberculosis was based on microscopy, culture,

Mantoux test, contact with TB and radiological findings.

The children were started on anti-tuberculosis

treatment. They were given a combination of INH 5

mg/kg/day, RIF 10 mg/kg/day, PZA 25 mg/kg/day
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and Ethambutol (E) 15 mg/kg/day1 in a schedule

as per 1997 Indian Academy of Pediatrics (IAP) con-

sensus statement.7 The liver function test, serum

glutamic pyruvic transaminase (SGPT) level was

measured at the baseline, after 15 days of starting

anti-tuberculosis treatment, at the end intensive

phase and then if the patient developed symptoms of

liver dysfunction such as hepatomegaly or jaundice.

SGPT more than 3 times the normal value of the

baseline was considered to be significant for liver

dysfunction.8 The children were classified as mal-

nourished if they were below the 3rd percentile for

their growth as per age according to the Agrawal

Growth charts.9

Incidence of hepatic dysfunction was determined

and factors such as age, sex, weight, malnutrition,

type of tuberculosis (pulmonary or extra-pulmona-

ry) were compared for any association with liver

dysfunction using chi-square test for proportions

and analysis of variance (ANOVA-1 way) for

continuous data. The software used was SPSS

Statistics, Version 15.0. A P < 0.05 was considered

as significant.

RESULTS

Out of the 46 children on anti-tuberculosis treat-

ment, 7 developed liver dysfunction (15.2%), of which

2 (28.6%) patients had 2 episodes of liver dys-

function while 5 (71.4%) had 1 episode of liver

dysfunction. All the patients developing liver dys-

function were in the intensive phase of treatment.

Patients included in the study ranged between 4

months and 13.5 years, and the mean age was 5.88

± 3.74 years. Age groups of patients with and

without hepatotoxicity are depicted in figure 1. Pa-

tients who developed hepatotoxicity had a mean age

of 4.0 years, whereas the mean age among the pa-

tients not developing hepatotoxicity was 6.2 years.

Four (36.4%) out of the 11 patients below the age of

3 ½ years developed liver dysfunction, whereas 3

(9.375%) out of the 35 patients above 3½ years de-

veloped liver dysfunction, which was statistically

significant (p = 0.025). Most of the patients had

asymptomatic elevation of SGPT (Figure 2); howe-

ver, 1(14.3%) patient presented with hepatomegaly

and jaundice. Male:female ratio was 1.3:1. However,

20% girls developed liver dysfunction whereas 11%

boys developed liver dysfunction which was not

statistically significant (p = 0.627).

Patients who developed hepatotoxicity had a

mean weight of 16.1 kg ± 8.6, whereas the mean

weight among the patients not developing hepato-

toxicity was 17.8 kg ± 9.1 which was not statistically

significant (p = 0.647). Malnutrition showed no as-

sociation with liver dysfunction. Only 1 (14.3%) of

the children developing liver dysfunction was mal-

nourished (p = 0.517).

Out of the 7 patients developing liver dysfunction,

only 1(14.3%) had pulmonary TB while 6 (85.7%)

had extra-pulmonary TB, but was not statistically

significant (p = 0.372).

DISCUSSION

Incidence of drug induced hepatitis ranging from

2.6 to 41% in children has been reported previous-

ly.5,6,10,11 Incidence among Indian children reported

earlier is 2.6%11 though higher incidences have been

reported in Japan (8.08%)5 and Africa (29.2%).6 The

mortality in children whose SGPT levels rise to > 3Figure 1. Age groups of the patients and hepatotoxicity.
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times normal and if Isoniazid is continued, is as

much as 50%.4 In our study 15% had hepatic enzy-

me derangement and all in intensive phase where

the patients are on either 3 drugs or 4 drugs Anti

tuberculous therapy (ATT). This may be due to re-

gular testing for liver enzymes that was done in our

patients during intensive phase of treatment and

picking up patients who were asymptomatic as out

of the 7 patients, only one patient has symptomatic

liver dysfunction which is similar to the study by

Okhawa, et al.5 The studies in which the incidence

is found to be higher, used a higher dose of isoniazid

and rifampicin (15-20 mg/kg of isoniazid and 15 mg/kg

of rifampicin)12 whereas in our patients the dos-

es of INH were 5 mg/kg/day and rifampicin was

10 mg/kg/day. However all our patients were on

combined INH, rifampicin and PZA at the time they

had liver dysfunction.

Isoniazid, rifampicin and pyrazinamide are hepa-

totoxic drugs. Isoniazid causes hepatitis due to the

formation of hydrazines. They are formed by the ac-

tion of P450 on acetylhydrazine, a product of isonia-

zid metabolism in the liver. The hydrazines get

covalently bound to liver proteins thus damaging

the cells. Higher plasma levels of isoniazid do not in-

crease the risk of hepatitis.13 Rifampicin induces

P450 enzymes and therefore increases the risk of he-

patotoxicity when given with isoniazid. Hepatitis

due to rifampicin alone occurs in 1% or less of pa-

tients.14 Pyrazinamide on the other hand causes di-

rect liver toxicity which is dose related. It is

hydrolyzed by a microsomal deaminase to the active

metabolite, pyrazinoic acid, which is then

hydroxylated by xanthine oxidase to 5-hydroxypyra-

zoinoic acid. These are eliminated renally.14

The younger age group of children is more prone

to developing liver dysfunction. In our study we

found that liver dysfunction was significantly more

common in children below 3½ years of age. Another

study in Japan reported an association with age less

than 5 years.5 Therefore periodic liver function test

monitoring would be recommended in this age

group.

Factors associated with drug induced hepatitis as

found by studies done on adults are old age,15 female

sex,16,17 lower pretreatment serum albumin,15,17 mo-

derately or far advance disease,15,16 high alcohol in-

take,15,16 slow acetylators of N-acetyltransferase 2,18

low body mass index,19 malnutrition,17 HIV and

HCV coinfection20 and decreased glutathione-S-

transferase activity.18 We found that sex, weight,

malnutrition and type of tuberculosis were not rela-

ted to development of liver dysfunction as also found

by other studies in children.5,10 However malnutri-

tion has been found to be a risk factor by some

studies.6,21

Mortality rates of ATT drug induced hepatitis de-

pend critically on early detection. If drug therapy is

discontinued promptly when a 3-fold or greater tran-

saminase elevation occurs, mortality should be ne-

gligible. In contrast, if isoniazid is continued after

this point or after symptoms develop, mortality due

to hepatic failure may exceed 50% unless liver trans-

plantation is performed.4 Thus diligent monitoring

would be essential.

Thus to conclude, liver dysfunction in children

on ATT is common especially in children less than

3½ years of age and those on combined INH, rifam-

picin and PZA in intensive phase. Therefore we re-

commend regular monitoring of SGPT levels in

children with TB on treatment, especially during

the intensive phase. The 1997 Indian Academy of

Pediatrics (IAP) consensus statement7 and the la-

test WHO guidelines 2006 for children22 state that

biochemical monitoring is not required. A revision

of the guidelines maybe required, monitoring being

made essential.

REFERENCES

1. Black M, Mitchell JR, Zimmerman HJ, Ishak KG, Epler GR.
Isoniazid-associated hepatitis in 114 patients. Gastroen-

terology 1975; 69: 289-302.
2. Agal S, Baijal R, Pramanik S, Patel N, Gupte P, Kamani P, et

al. Monitoring and management of antituberculosis drug
induced hepatotoxicity. J Gastroenterol Hepatol 2005;
20: 1745-52.

3. Yee D, Valiquette C, Pelletier M, Parisien I, Rocher I,
Menzies D. Incidence of serious side effects from first-
line antituberculosis drugs among patients treated for
active tuberculosis. Am J Respir Crit Care Med 2003;
167: 1472-7.

4. Weisiger RA. Isoniazid Hepatotoxicity. [Online] 2007 Jun
21; Available from: URL:http://emedicine.medscape.com/
article/180554-overview

5. Ohkawa K, Hashiguchi M, Ohno K, Kiuchi C, Takahashi S,
Kondo S, et al. Risk factors for antituberculous chemothe-
rapy-induced hepatotoxicity in Japanese pediatric pa-
tients. Clin Pharmacol Ther 2002; 72: 220-6.

6. Gendrel D, Nardou M, Mouba JF, Gahouma D, Moussavou A,
Boguikouma JB. Hepatotoxicity of the combination of iso-
niazid-rifampicin in African children. Role of malnutrition
and HB virus. Arch Fr Pediatr 1989; 46: 645-8.

7. Consensus Statement of IAP Working Group. Treatment of
childhood tuberculosis: Indian Academy of Pediatrics. In-

dian Pediatr 1997; 34: 1093-6.
8. Chopra K. Short course chemotherapy in childhood tuber-

culosis. Indian Pediatr 1995; 32: 625-8.
9. Khadilkar VV, Khadilkar AV, Choudhury P, Agarwal KN,

Ugra D, Shah NK. IAP growth monitoring guidelines for
children from birth to 18 years. Indian Pediatr 2007; 44:
187-97.



99
Hepatic dysfunction and tuberculosis. ,     2012; 11 (1): 96-99

10. Corrigan D, Paton J. Hepatic enzyme abnormalities in chil-
dren on triple therapy for tuberculosis. Pediatr Pulmonol

1999; 27: 37-42.
11. Kabra SK, Lodha R, Seth V. Category based treatment of

tuberculosis in children. Indian Pediatr 2004; 41: 927-37.
12. Tsagaropoulou-Stinga H, Mataki-Emmanouilidou T, Karida-

Kavalioti S, Manios S. Hepatotoxic reactions in children
with severe tuberculosis treated with isoniazid-rifampin.
Pediatr Infect Dis 1985; 4: 270-3.

13. Weisiger RA. Isoniazid Hepatotoxicity. [Online] 2007 Jun
21. Available from: URL:http://emedicine.medscape.com/
article/180554-overview

14. Saukkonen JJ, Cohn DL, Jasmer RM, Schenker S, Jereb JA,
Nolan CM, et al; ATS (American Thoracic Society) Hepato-
toxicity of Antituberculosis Therapy Subcommittee. An
official ATS statement: hepatotoxicity of antituberculosis
therapy. Am J Respir Crit Care Med 2006; 174: 935-52.

15. Pande JN, Singh SP, Khilnani GC, Khilnani S, Tandon RK. Risk
factors for hepatotoxicity from antituberculosis drugs: a
case-control study. Thorax 1996; 51: 132-6.

16. Døssing M, Wilcke JT, Askgaard DS, Nybo B. Liver injury
during antituberculosis treatment: an 11-year study. Tu-

ber Lung Dis 1996; 77: 335-40.

17. Shakya R, Rao BS, Shrestha B. Incidence of hepatotoxicity
due to antitubercular medicines and assessment of risk
factors. Ann Pharmacother 2004; 38: 1074-9.

18. Hussain Z, Kar P, Husain SA. Antituberculosis drug-induced
hepatitis: risk factors, prevention and management. In-

dian J Exp Biol 2003; 41: 1226-32.
19. Singh J, Arora A, Garg PK, Thakur VS, Pande JN, Tandon RK.

Antituberculosis treatment-induced hepatotoxicity: role of
predictive factors. Postgrad Med J 1995; 71: 359-62.

20. Ungo JR, Jones D, Ashkin D, Hollender ES, Bernstein D, Al-
banese AP, et al. Antituberculosis drug-induced hepato-
toxicity. The role of hepatitis C virus and the human
immunodeficiency virus. Am J Respir Crit Care Med 1998;
157: 1871-6.

21. Reto Valiente LV, Castillo Vergara J, Pichilingue Reto P,
Pichilingue Prieto OA. Hepatotoxicity caused by antitu-
berculosis drugs in pediatrics. Rev Gastroenterol Peru

2005; 25: 362-5.
22. Guidance for national tuberculosis programs on the ma-

nagement of tuberculosis in children. [Online] 2006. Avai-
lable from: URL: http://whqlibdoc.who.int/hq/2006/
WHO_HTM_TB_2006.371_eng.pdf Accessed on 18th Fe-
bruary 2009


	Hepatic dysfunction in children with tuberculosis on treatment with antituberculous therapy
	Introduction
	Material and Methods
	Results
	Discussion


