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most of them are in developing countries.

many adverse effects.

causes increase of transaminases, bilirubin, icterus, 
anorexia, nausea, and vomiting.
classification standards4 categorize hepatotoxicity 
into  mild hepatotoxicity if aspartat aminotransferase 

severe hepatotoxicity if transaminases  increase to 
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stopped due to fulminant hepatitis.  Hepatotoxicity 
usually occurs in the first month of therapy and mostly 

  Concomitant therapy 

8 Chang et al9 found that 

moderate transaminases elevation. Schaberg et al

Many studies investigated clinical parameters 

antituberculosis drugs, but mainly in adult subjects.

of hepatotoxicity due to antituberculosis therapy 
in children.
incidence and characteristics of hepatotoxicity during 

intended to find the incidence and characteristics 

children. 

Methods

revealing minimum sample size of 89 children. 

diseases, chronic diarrhea, gastritis, metabolic diseases, 

adherence to antituberculosis drugs therapy and 

Laboratory tests performed before and after 

received 3 antituberculosis agents consisted of 
isoniazid, rifampicin, and pyrazinamide and those  

streptomycin.

icteric, anorexia, nausea, vomiting, fever, abdominal 
pain and hepatomegaly.

of hepatitis and cholestasis.4

4

presented in textual and tabular forms. 

Results

excluded due to poor adherence to antituberculosis 

subjects could be analyzed. Most of the subjects 
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(Table 1)

(Table 2).

of monitoring are presented in Table 3.

(Table 5)

(Table 6)

Table 2. Demographic characteristics in subjects with hepatotoxicity 
(n=6)

Characteristics Hepatotoxicity

n
Sex

Male
Female

Age
<1 years
1-5 years
5-18 years

Nutritional status
Overweight
Good
Mild
Severe

3
3

1
4
1

0
3
1
2

Table 3. Clinical characteristics of patient with hepatotoxicity 

Age  Sex Symptoms Disease extent Therapy
Concomitant

hep drugs
Hepatotoxicity

3 yr

2 yr 

2 yr

4 yr 
7 yr
10 mth

M

M

F

M
F
F

Fever, vomiting, nausea, 
malaise
Anorexia, nausea, 
vomiting
Fever, malaise, anoreksia, 
icteric, hepatomegaly
No symptoms
No symptoms
No symptoms

Meningeal TB 

Spondilitis TB

Pulm TB

Meningeal TB
Coxitis TB
Pulm TB

4 drugs

4 drugs

3 drugs

4 drugs
4 drugs
3 drugs

Phenytoin

Cotrimoxazole,
paracetamol
-

-
-
Paracetamol

Hepatitis

Mixed

Mixed

Asymptomatic
Asymptomatic
Asymptomatic

M= male, F= female, extra TB = extrapulmonary TB, Pulm TB= Pulmonary TB, yr= years, mth= month, d= days, hep drugs= others 
hepatotoxicity drugs

Table 1. Demographic characteristics of subjects (n=81)

Characteristics
Pulmonary Extrapulmonary

Total (%)
n (%) n

Number
Sex

Male
Female

Age (years)
<1
1-5
5-18

Nutritional status
Severe
Mild
Good
Overweight

Ethnic/Race
Sundanese

Betawi
Batak
Others**
Mixed***

Social-economic
Low
Middle
High

50

23
27

6
17
27

4
35
10
1

15
10
8
6
4
7

35
15
0

(62)

 (46)
 (54)

(12)
 (34)
 (54)

(8)
 (70)
 (20)
 (2)

(30)
 (20)
 (16)
 (12)
 (8)

 (14)

(70)
 (30)

31

19
12

1
12
18

1
13
16

1
12
6
4
1
5
3

27
4
0

81

42
39

7
29
45

5
48
26

2
27
16
12
7
9

10

62
19
0

(100)

(52)
(48)

(9)
(36)
(55)

(6)
(59)
(32)

(3)
(33)
(20)
(15)
(9)

(11)
(12)

(77)
(23)

 **Others    = Bangka, Dayak, Madura, Menado, Melayu, Minahasa, 

Flores
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Discussion

to ethical reason for not giving antituberculosis drug 

statistical analysis performed due to small subjects 

antituberculosis agents as the cause of hepatotoxicity 

received 3 or 4 drugs. 

 found 

sex. 

 found 

et al
 found 

endemic.

al
4 found 

in population study.

Table 6. Charateristics subjects with and without hepatotoxicity

Variable With
hepatotoxicity

n=6

Without
hepatotoxicity

n=75 (%)
Sex

Male
Female

Age (years)
0-5
5-18

Nutritional status
Malnourished
Good

Albumin level
Low
Normal

Diseases extent
Extrapulmonary TB
Pulmonary TB

Therapy
3 drugs
4 drugs
3 drugs + OH
4 drugs +OH

3
3

5
1

3
3

2
4

4
2

1
2
1
2

39 (52)
36 (48)

31 (41)
44 (59)

50 (67)
25 (33)

12 (16)
63 (84)

27 (36)
48 (64)

39 (52)
18 (24)
11 (15)

7 (9)

OH= other hepatotoxic drugs

Table 5. Mean dose of antituberculous agents among subjects 
with hepatotoxicity and without hepatotoxicity 

Agents
With hepatotoxicity

(mg/kg/day) *
Without  hepatotoxicity 

(mg/kg/day) *

INH
RMP
PZA
EMB

9.07 (2.2)
13.85 (2.7)
23.97 (4.1) 
19.42 (3.8)

8.08 (2.2)
13.33 (6.9)
23.26 (7.2)
18.51 (5.6)

INH= isoniazid, RMP= rifampicin,  PZA= pyrazinamide, 

EMB= ethambutol
* Mean (SD)

Table 4. Mean titer of transaminase, bilirubin, and -GT in subjects with hepatotoxicity and without 
hepatotoxicity

With hepatotoxicity* Without hepatotoxicity*

Before Week II Before Week II

SGOT/AST (U/L)
SGPT/ALT (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Indirect bilirubin (mg/dL)

63.33 (29.1)
40.33 (13.8)

0.55 (0.3)
0.30 (0.2)
0.25 (0.2)

220.16 (88.1)
220.66 (100.3)

2.36 (0.3)
1.36 (2.2)
0.99 (1.4)

52.10 (57.1)
33.10 (32.5)

0.49 (0.3)
0.19 (0.2)
0.30 (0.2)

41.20 (19.4)
28.89 (19.1)

0.47 (0.2)
0.20 (0.2)
0.26 (0.1)

* Mean (SD)
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 found 

 found 

children given isoniazid. Meta analysis by Steele et 
al
given isoniazid and rifampicin. 

fever, malaise, anorexia, nausea, vomiting, icterus, and 
hepatomegaly. Shakya et al  also found similar results. 
Black et al  found gastrointestinal manifestation 

cases.

Logistic regression analysis 

 also found mean age of 

 did not find any correlation 

 found albumin levels 

Mahmood  et al

store is depleted causing someone more vulnerable 
of having hepatotoxicity. Malnourished subjects also 

 found 

 found that 

Rahajoe et al

there are micro lesions of tubercle in the liver. Liver 
damage in this case may be due to the tuberculin 
effect or tubercle product that is release in the liver 
after antituberculosis therapy. Hepatotoxicity in 

concomitant hepatotoxic drugs.

hepatotoxicity received 4 antituberculosis drugs 

 found that incidence of 

Schaberg et al  found that other concomitant 

due to antituberculosis agents or other concomitant 

of subjects receiving other concomitant hepatotoxic 
drugs, therefore statistical analysis could not be 
performed. Other concomitant hepatotoxic drugs 

Acetaminophen can cause hepatocellular damage, 

case. 

hepatotoxicity.
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