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ABSTRACT 
Introduction: Tuberculosis has remained and is one of the major issues of the under developed world including Pakistan. About 10-11% cases of 
tuberculosis are from pediatric population. Isoniazid, rifampicin and pyrazinamide constitutes generally used therapeutic regime. Directly observed 
treatment short course (DOTS) is now much popular strategy. Ant tuberculosis drug-induced liver injury creates obstacles in treatment and also exerts 
socioeconomic strain on resources. Objective:  To determine the frequency, severity and pattern of the Anti-tuberculosis Drug-Induced Liver Injury in 
children under 14 years of age. Study Design: Case series study. Duration of Study: 02-10-2015 to 03-10-2016. Setting: Department of Pediatric 
Medicine Unit-1, Allied Hospital, Faisalabad. Sample size: The total sample size is 100 cases. Sampling Technique: Non-probability purposive 
sampling. Methodology: Total of 100 patients with either sex from 1 to 15 years of age, on anti-tuberculosis therapy due to any variety of tuberculosis 
having normal liver anatomy and function initially were studied. Patients already having hepatobiliary disease regardless of etiology were not enrolled 
in study.  Initial diagnosis was confirmed using set criteria. All patients underwent detailed medical history and physical examination followed by 
investigations. Data comprising age, sex, type of tuberculosis, treatment interval, and hepatotoxicity etc. was collected using designed Performa by 
the researcher. The data was analyzed through SPSS-20 by means of descriptive statistic. Results: In our study, out of 100 children, minimum age 
was 6 months and maximum age was 156 months and Mean + SD was calculated as 38.07±37.368 months, 51 (53.1%) were male and 45 (46.9%) 
were females, ventilator associated pneumonia was recorded in 19 (19.8%) while 77(80.2%) had no findings of the ventilator associated pneumonia. 
Conclusion: The frequency of TB DILI was 14.0% in this study, indicating the importance of keeping index of suspicion high for the development of 
hepatotoxicity with anti-tuberculosis therapy in children being treated for any variety of tuberculosis. 
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INTRODUCTION 
Tuberculosis (TB) caused by mycobacterium tuberculosis is 
both preventable and treatable.1 Considered as a disease of 
past in industrialized world2, tuberculosis remains a noteworthy 
infectious disease and elucidates a worth mentioning 
socioeconomic burden in underdeveloped countries.3This is due 
to   poor screening, late case detection and lack of treatment 
facilitation in these resource depleted countries.2  Only six 
countries contributes almost 60% of the tuberculosis cases 
occurring globally.4 About 10-11% cases of tuberculosis are 
from pediatric population. According to WHO data, almost 1 
million children had tuberculosis infection each year and 210 
000 children lost their life during the course of illness.1 In 
Pakistan, disease prevalence is documented to be almost 350 
(158 - 618)3 securing a place in the top 6 nations with the 
maximum burden of disease.4  In liaison with the world health 
organization and national Tuberculosis treatment guidelines, 
directly observed treatment short course (DOTS) now 
considered foundation stone of tuberculosis control programs.5 
Globally an uprising trend in the tuberculosis control is 
observed, by putting into practice the directly observed 
treatment short courses (DOTS). Despite aforementioned 
strategy, pediatric TB remains a leading cause in addition; to 
various other causes of illness and death of youngsters of 

underdeveloped nations including Pakistan.6 The situation is 
further worsened by the tuberculosis treatment associated 
problems like nephrotoxicity, ototoxicity, hepatotoxicity etc.7 
Almost every foreign substance ingested is metabolized in the 
liver. True is the case with anti-tuberculosis chemotherapy.8  
Directly observed treatment short-course (DOTS) strategy 
recommended by the World Health Organization (WHO), 
include Isoniazid, rifampicin and pyrazinamide as pivotal 
components and hepatotoxicity has been experienced with 4,5 
each of them.8 Drug induced liver injury is one of the most 
serious and commonly observed side effect of the anti-
tuberculosis therapy thereby limiting usefulness of therapeutic 
regimes4,5.9  Problem got further exacerbated by the epidemic 
of human immunodeficiency virus (HIV) , causing an increase in 
the no of cases and deaths associated with tuberculosis 
particularly in the Africa. In association with HIV infection, failure 
in decreasing incidence of TB and profound increase in 
conversion from latent to active tuberculosis is observed. Hasty 
commencement of anti-tuberculosis therapy is warranted for the 
active disease.6 In general,  first line chemotherapeutic agents 
i.e. Isoniazid, rifampicin, pyrazinamide etc. in combination,  are 
used after detection of active tubercular disease .All these 
mentioned  drugs had got well recognized hepatotoxic profile.11 
Anti-tuberculosis  drug-induced liver injury (TB DILI), by 
definition, is  hepatic injury due to anti-tuberculosis drugs as 
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suggested by the international DILI Expert Working Group and 
American Thoracic society. Multifactorial etiology is considered 
in the pathogenesis TB DILI, taking into account HLA 
association, idiosyncrasy and various free radicals production. 
Toxic metabolites are generated, by the virtue of idiosyncratic 
response to INH and in the face of oxidative stress; they lead to 
key organelle damage. This key concept can be used to 
demonstrate enhanced risk of hepatotoxicity in settings of 
concomitant rifampicin and pyrazinamide intake.12 Presence of 
certain factors like drug abuse, older age, underlying chronic 
liver disease and metabolic disorder have been linked with more 
chances of evolving anti-TB drug-induced hepatic injury (DIH) 
3, 6.13 
Tuberculosis had remained and is one of the major issue of the 
poorly developing countries including Pakistan. According to 
world health organization Pakistan is included in top ranked 
countries with major burden of TB in the world and almost (1%) 
population is suffering the disease. Pakistan’s Annual incidence 
of tuberculosis is reported to be 510,000 including 46000 
children under 14years of age. Treatment success rate is 
93%among newly diagnosed cases. National TB budget costs 
62 US$ millions and funding source include <1% domestic, 65% 
international, 35% unfunded. The new cases reported are 
almost 3 million per annum with almost 80/100,000 sputum 
proved cases.14 Allergic and skin reactions, gastrointestinal 
upsets, neurological problems, nephrotoxicity and 
hepatotoxicity are commonly reported adverse events seen with 
anti-tuberculosis chemotherapy. Amongst them hepatic injury is 
the utmost grave and so is the center of the current analysis.15 
Pakistan is highly prevalent area of tuberculosis with significant 
resultant mortality and morbidity.16 In such settings liver injury 
from tuberculosis therapy further exacerbates the problem by 
contributing to resistance and may eventually leads to failure of 
TB eradication goal. Taking into consideration the gravity of 
issue, better concept of symptomatology of TB DILI like 
expected time of onset, severity grade, initial clinical features 
and biochemical features are of utmost significance in 
recognition of the toxic effects of therapy with requirement for 
timely intervention. A primary health care facility physician must 
have knowledge when to halt therapy if DILI is detected and 
when to resume it. Otherwise situation will further worsen in our 
country. Our study is designed to assess the exact burden, 
provides insight to the severity and pattern of liver injury 
resulting from ATT, so that resulting resistance to ATT and 
morbidity associated with this problem can be minimized.  
 

METHODOLOGY 
Study Design: Case series study. 
Setting:  Out-patient department of Pediatrics Medicine Unit-1, 
Allied Hospital, Faisalabad. 
Duration of study: 02-10-2015 to 01-09-2016. 
Sample size: Sample size was calculated by using WHO 
sample size calculator;  

It will be 100 by keeping prevalence of ATT induced hepatitis 
36.82, Absolute precision required 10%, Confidence level at 
95%. 
Sampling technique: Non probability purposive sampling 
technique 
Inclusion Criteria: Pediatric population of either gender having 
age between 1 to 15 years and on ATT. 
Exclusion Criteria:  Included  
Hepatitis A infection (anti HAV IgM antibody)  
Hepatitis B infection (anti-Hbs Ag) 
Hepatitis C infection (anti-HCV IgM antibody) 
Biliary obstruction (confirmed by ultrasound) 
Congestive Hepatomegaly 
History of hepatotoxic drug intake   
Liver abscesses or nay focal lesions (confirmed by ultrasound). 
Any other apparent cause for the elevation of liver chemistries  
Methods: 100 Children fulfilling the inclusion criteria with 
informed consent of their parents were studied after ethical 
review committee approval. All the children on ATT were closely 
monitored for any feature suggestive of drug induced liver injury, 
especially nausea, vomiting, anorexia, dizziness, abdominal 
pain, jaundice, encephalopathy. Monitoring was scheduled as 
weekly for the first month followed by biweekly schedule for next 
month and monthly later on till completion of therapy. Liver 
function tests (including aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), serum bilirubin & alkaline 
phosphatase (ALP) were performed ahead of starting anti-
tuberculosis therapy and repeated at weekly interval for first two 
weeks followed by two weekly interval for next two weeks & 
2monthly till completion of treatment. Afore ascribing DILI to 
anti-TB drugs, additional causes of liver diseases were ruled out 
by biochemistry, viral serology i.e HbSAg, anti-HCV IgM, anti-
HAV IgM, abdominal ultrasound (for any local mass, abscess, 
hepatic texture changes suggestive of chronic liver disease). All 
necessary investigations including complete blood counts, 
erythrocyte sedimentation rate, X-ray chest were done. Data 
gathering was done with the help of specifically drafted 
Performa by the researcher. 
Tuberculosis Infection: WHO criteria was used for diagnosing 
tuberculosis comprising; Mycobacterium tuberculosis growth on 
culture media, no growth but suggestive clinical and radiological 
features along with, anti-tuberculosis therapy  response.17 
Defining Drug Induced Liver Injury:    
Done by the demonstration of any single of the underlying 
criteria: 
1. Transaminases level rise by ≥5 times above the normal 

serum value (taking normal ranges of SGPT & SGOT at 7-
41 U/L and 12-38 U/L respectively). 

2. An increase of value more than 1.47 mg/ dL of total serum 
bilirubin   

3.  Clinical features of nausea, jaundice, dark colored urine 
and anorexia plus any degree of rise in serum baseline 
values of transaminases.18 

 



     

APMC Volume 12, Number 2      April – June 2018                                www.apmc.com.pk                                           105 

Establishing Pattern of DILI: was defined by using following 
criteria 
R = (ALT/UNL)/(ALP/UNL) 
Hepatocellular Pattern of DILI = R ≥ 5   
Mixed Pattern of DILI = R>2 and < 5  
Cholestatic pattern of DILI = R ≤ 2 19 

 
Severity Indexation of DILI:  
Categorized according to WHO definition: 
Grade 1 (mild) <2.5 times ULN (ALT 51–125 U/L)  
Grade 2 (mild) 2.5–5 times ULN (ALT 126–250 U/L)  
Grade 3 (moderate) 5–10 times ULN (ALT 251–500 U/L)  
Grade 4 (severe) >10 times ULN (ALT > 500 U/L)15 
Finally, the results were entered and analyzed with the help of 
SPSS version 20. Frequencies along with mean ± SD were 
used for expressing data. Tables were used for showing 
qualitative variables results. Effect modifiers like age and 
gender were controller by stratification. Post stratification chi-
square test was applied. The value of P < 0.05 was taken 
significant statistically. Data were compared through Student’s 
t-test and χ2 analysis for continuous variables and proportions, 
respectively. 
 
Abbreviations:  
ALT (alanine aminotransferase), ULN( upper limit of normal, i.e. 
50 U/L),ALP(Alkaline Phosphatase) SGPT(serum glutamic 
pyruvic transaminase),SGOT(serum glutamic oxaloacetic 
transaminase),DILI(drug induced liver injury),HAV(hepatitis A 
virus),HBV(hepatitis B virus),HCV(Hepatitis C virus) 
 

RESULTS 
100 patients with confirmed diagnosis of tuberculosis and taking 
anti-tuberculosis therapy were included in our study from Oct 
2015 to September 2017.  Ages range between 1 to 15 years 
with Mean ±SD calculated as 6.378±4.3778 years (Table 1).  
 
Table 1: Clinical Variable of Study Subjects (n=100) 

 n Minimum Maximum Mean Std. Deviation 

AGE 100 1 15 6.378 4.3778 

 
Out of 100 patients, 51 (51.0%) were between 1 – 5years, 
23(23.0) were between 6 – 10 years and 11 – 15 years 
calculated in 26 (26.0%) (Table 2). 
 
Table 2: Age Distribution (n=100)  

Age Frequency %age 

1-5 years 51 51.0% 

6-10 years 23 23.0% 

11-15 years 26 26.0% 

Total 100 100% 

 
Amongst 100 patients, 55 (55.0%) were male and 45 (45.0%) 
were females (Table 3),  

Table 3: Sex distribution of study subjects (n=100) 

Gender Frequency Percent 

Female 45 45.0 

Male 55 55.0 

Total 100 100.0 

 
14 (14.0%) patients fulfilled the criteria of TB DILI while 
86(86.0%) patients did not developed liver injury. (Table 4). 
 
Table 4: Distribution of TB DILI according to study subjects 
(n=100) 

TB Drug Induced Liver Injury Frequency Percent 

No 86 86.0 

Yes 14 14.0 

Total 100 100.0 

 
Amongst these 14 cases of TB DILI 08 were male while females 
were 6 (Table 5)  
 
Table 5: Distribution of TB DILI according gender (n=100) 

Gender 
TB DILI 

Total 
NO Yes 

Male 47 08 55 

Female 39 06 45 

Total 86 14 100 

Chi-square value: 0.30, p-value: 0.862 
 
TB DILI frequency amongst 51, 23 and 26 patients belonging 
to1 – 5, 6 – 10 and 11 – 15 years was 1, 6 and 7 respectively. 
(Table 6). 
 
Table 6: Distribution of TB DILI to age group (n=100) 

 
TB Drug Induced Liver Injury 

Total 
No Yes 

Age grouping 1 – 5 years 50 1 51 

 6 – 10 years 17 6 23 

 11 – 15 years 19 7 26 

Total  86 14 100 

Chi-square value: 12.537, p-value:  0.002 
 
Pulmonary TB (55%) was the commonest variety followed by 
disseminated (14%), meningeal (14%), lymph nodes (11%) and 
abdominal TB (3%). (Table 7) 
 
Table 7: Distribution of TB Variety according to study 
subjects (n=100) 

Type of tuberculosis Frequency Percent 

abdominal tuberculosis 3 3.0 

tuberculosis meningitis 14 14.0 

disseminated tuberculosis 14 14.0 

intestinal tuberculosis 3 3.0 

lymph nodes tuberculosis 11 11.0 

pulmonary tuberculosis 55 55.0 

Total 100 100.0 
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 Among 14 patients with TB DILI Nausea, vomiting were most 
common followed by anorexia, abdominal pain and pruritus. 
(Table No. 8) 
 
Table 8: Symptomatology in study subjects with TB DILI 
(n=14) 

Clinical Symptoms Frequency Percentage 

Abdominal pain 
Anorexia 

3 
4 

21.42 
28.57 

Dizziness 
Pruritus 

3 
3 

21.42 
21.42 

Nausea 6 42.85 

Vomiting 5 35.71 

Jaundice 1 7.14 

 
Hepatocellular pattern (64.2%) turned out to be commonest type 
of TB DILI among study subjects followed by mixed and 
cholestatic pattern (21.4%) and (14.2%). (Table 9) 
 
Table 9: Patterns of DILI among study subjects with TB DILI 
(n=14) 

Pattern of DILI Frequency Percent 

Cholestatic 2 14.2 

Hepatocellular 9 64.2 

Mixed 3 21.4 

Total 14 100.0 

 
Most of the patients with TB DILI have mild grade of injury 
(42.85%) followed by moderate and sever (35.71%) and 
(21.42%). (Table 10) 
 
Table 10: Severity of TB DILI among study subjects with TB 
DILI (n=14) 

Severity of DILI Frequency Percent 

Mil d 6 42.85 

Moderate 5 35.71 

Severe 3 21.42 

Total 100 100.0 

 
Among the 14 patients of TB DILI, 50% have disseminated TB, 
35.71% have pulmonary TB and 14.28% have extra pulmonary 
TB. (Table 11) 
 
Table 11: Distribution of DILI according to verity of 
tuberculosis (n=14) 

Type of tuberculosis Frequency of DILI Percent 

Pulmonary 5 35.71 

Extra pulmonary 2 14.28 

Disseminated 7 50.00 

Total 14 100.0 

 

DISCUSSION 
A combination of at least 3 or 4 drugs for initial intensive phase 
with essential first-line therapy is recommend in the treatment of 
childhood tuberculosis by WHO and National TB Control 

Program to overcome expected drug resistance20. According to 
Frydenberg et al anti-TB drugs are very well tolerated by the 
children if used according to pediatric recommended dosage21. 
Liver being metabolic factory of body is responsible for the drug 
metabolism and thereby more vulnerable to drug induced liver 
injury. All 3 essential first line anti-tubercular drugs (isoniazid, 
rifampicin and pyrazinamide) have the potential to cause liver 
injury22,23. with severity ranging between only liver enzymes 
level rise with no clinical symptomatology to overt hepatic 
failure. Increased chances of hepatotoxicity are present with 
higher than recommended dosage administration24. Usually 
diagnosis of TB DILI is based on suggestive clinical features in 
the presence of drug intake and their resolution with drug 
withdrawal21. TB DILI is quite alarming and require immediate 
discontinuation and replacement of the offender drugs25. Thus 
follow-up requires screening for any hepatotoxicity besides 
general wellbeing of the patient helping in early detection and 
intervention that will reduce the risk of hepatic injury but also 
treatment failure. The incidence of DIH depends upon various 
risk factors like age, patient built-up, underlying liver pathology, 
type and seriousness of disease itself; and dosage of drugs to 
name a few26-30.  
Being tuberculosis prevalent area, we designed our study to 
observe the effect of anti-tuberculosis therapy especially for 
hepatotoxicity in our population as no such previous data is 
available in our setup. Results of this study will be helpful not 
only in minimizing mortality and morbidity associated with this 
particular issue but also in reducing drug resistance as well as 
treatment failure by framing local protocols helpful in timely 
detection and prompt introduction of intervention in our patients. 
In this study, comprising of total 100 cases, ages range between 
1 to 15 years with Mean ±SD calculated as 6.378±4.3778 years, 
51 (51.0%) were between 1 – 5 years, 23 (23.0%) were between 
6 – 10 years and 11 – 15 years was calculated in 26 (26.0%), 
55 (53.1%) were male and 45 (45.0%) were females, TB DILI 
was seen in 14 (14.0%) while 86(86.2%) did not developed liver 
injury. . A similar percentage of DIH was seen in a study 
conducted at Karachi National Institute of Child Health6. A 
review study of Donald PR reported incidence of about 10% in 
children taking ATT due to TBM.11 Data from to local studies 
showed percentage of 8.4% to 20% in adult population which is 
also consistent with our study results.27 Initial phase of therapy 
comprised majority of the TB DILI reported cases, a finding 
similar to most of the studies31-34. Highest percentage of patient 
developing TB DILI belongs to younger age group. This had 
been observed in various other studies also28,29. In this study 
patients who developed TB DILI had mean age of 2.5 + 1.3 yrs.’ 
which was consistent with Mansukhani results of vulnerability at 
younger age i.e. (<3.5 yrs.) and different to 5.88 + 3.74 yrs. 
observed in an Indian study35. Among the 14 patients of TB DILI 
in current study, 8 were male and 6 were females and have p- 
value: 0.862, ruling against gender predisposition. A Spanish 
study by Lucena et al. had revealed comparable results with 
equal frequency in either gender36. In contrast male predilection 
for TB DILI was observed in a study conducted at Karachi6. 
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Acute viral hepatitis as a complicating factor has been 
implicated by an Indian study29, but we did not included patients 
having any liver pathology (acute or chronic) in our study. 
Pulmonary tuberculosis was the commonest type in our study 
which is consistent with a study by I. H. Naqvi et al3. Among 14 
patients with TB DILI Nausea & vomiting were most common 
followed by anorexia, abdominal pain and pruritus. Results 
being congruent to one of the study conducted in china37. 
Hepatocellular pattern (64.2%) turned out to be commonest type 
of TB DILI among study subjects followed by mixed and 
cholestatic pattern (21.4%) and (14.2%). Ghabril et al. reported 
similar results in his study.38. However, this is in contrast to a 
study conducted in adult patient reporting highest proportion of 
cholestatic pattern.  Most of the patients with TB DILI have mild 
grade of injury (42.85%) followed by moderate and sever 
(35.71%) and (21. 42%).Similar incidence of DILI severity was 
observed in a study from Ethiopia39. Among the 14 patients of 
TB DILI, 50% have disseminated TB, 35.71% have pulmonary 
TB and 14.28% have extra pulmonary TB. Comparable results 
were reported in a study by Hassen Ali et al. depicting 
disseminated tuberculosis being most vulnerable variety for 
developing tuberculosis10. 
 No mortality was observed in our study in contrast to high 
mortality percentage reported in various other studies32, 35, 40. 
Difference can be attributed to early detection and prompt 
intervention in the form of alternative therapy introduction in 
patients of TB DILI.  
 

CONCLUSION 
Anti-tubercular drug-induced hepatotoxicity was observed in 
14% of children with tuberculosis on treatment. Most of the 
patients developed ATDIH in the intensive phase of 
chemotherapy comprising of first line anti-tuberculosis drugs.  
We recommend keeping index of suspicion high, for TB DILI, in 
the presence of any suggestive clinical features with regular 
monitoring of serum alanine transaminase levels for timely 
diagnosis and speedy therapeutic intervention to prevent and 
minimize morbidity and mortality seen with TB DILI, hence also 
preventing treatment failure which may choke the national TB 
control program. It is also suggested to incorporate these 
recommendations in your local guide lines for monitoring of 
patients on anti-tubercular therapy to have better surveillance 
for at least a duration of intensive phase of therapy. 
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