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ABSTRACT
BACKGROUND: Tuberculosis is a disease with a high incidence and mortality rate. The standard regimen
for the treatment of tuberculosis includes Isoniazid, Rifampicin, Pyrazinamide, and Ethambutol, which are
known to have significant adverse drug reactions, including antituberculosis drug-induced liver injury
(ATDILI). Therefore, identifying the risk factors for ATDILI is crucial for treatment planning and monitoring.
OBJECTIVES: This study was conducted to investigate the estimated risk factors for drug-induced liver
injury from the use of antituberculosis drugs (ATDILI).
METHODS: This was a retrospective case-control study, which collected data from the medical records of
patients diagnosed with tuberculosis who received follow-up treatment at the TB Clinic of Pattaya
Bhattamakhun Hospital from January 1, 2021, to December 31, 2023. The study group consisted of
tuberculosis patients who experienced ATDILI after receiving a standard antituberculosis regimen, while the
control group included tuberculosis patients who did not experience ATDILI. Groups were matched at a
ratio of 1:3, with control subjects selected using a similar age and gender to the study group. The study
results were analyzed using both Univariable and Multivariable analysis through a logistic regression model
to identify the association of risk factors, expressed in terms of odds ratios and 95% confidence intervals.
RESULTS: From a group of 66 individuals with ATDILI and a control group of 198 individuals, both groups
had 60.6% male participants, with average ages of 49.8 and 49.5 years in the study and control groups,
respectively. The average duration of ATDILI occurred 19.7 days after the initiation of anti-tuberculosis drugs.
Univariable analysis revealed that those with HIV infection had a 2.6 times higher risk (95%CI 1.35-4.93,
p<0.05). Individuals receiving Ethambutol at doses greater than 20 mg/kg/day had a 2.5 times higher risk
(95%Cl 1.07-5.72, p<0.05), and those with less than 3.5mg/dl of serum albumin had a 1.9 times higher risk
(95%Cl 1.09-3.37, p<0.05). According to Multivariable analysis, individuals with HIV infection had a 2.5 times
higher risk (95%CI 1.19-5.14, p<0.05), and those receiving Ethambutol at doses greater than 20 mg/kg/day
had a 2.4 times higher risk (95%CI 1.02-5.71, p<0.05).
CONCLUSIONS: Two statistically significant risk factors for the development of ATDILI were identified: HIV
infection and receiving Ethambutol in excess of the recommended dosage. Therefore, it is essential to plan
treatment and closely monitor the risk of ATDILI in patients with these risk factors.

KEYWORDS: tuberculosis, antituberculosis drug, drug-induced liver injury, risk factors
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Figure 1 Study flow diagram

NNNIIVEA28819 ATDILI Uaz Control Tu
dandin 1:3 lasguiiantszanslungy Control 7
flL‘wmﬁmﬁ'ul,l,a:mqmaﬁ’uvl,iil,ﬁu 5 T Audege
;jﬂmﬁﬁ ATDILI wudwﬁy'aaaana;uﬁﬂimﬂil,wq?mal
Aaduiaua 60.6 whﬁ’uﬁv‘aaadﬂa;w LLa:ﬁmﬁqmﬁﬂﬁ
49.8 uaz 49.5 I @uadU TzEzIAINITIAanN122
ATDILI Iunsqiuﬁnmmﬁs 19.7 Su wisSuenduTnilsa

NNWANIANBIWLIN N ATDILI ﬁgﬁam%a
HIV fatduiasas 31.8 %d@i'\dﬁunﬁjw Control ﬁﬁ;j?m
e HIV danllufeas 15.3 adaddusdnmoaia
lagldaitefiaszdu cD4 Tuidaa ualusruvasnsi
wameuszlsalifiadaiassing lifanuuanes
Muag 9NNy EATYNIIFHE

ngu ATDILI 6i3uen Ethambutol 1ady 16.9
mg/kg/day uaznga Control '1¢%ugn Ethambutol Laag
17 mg/kg/day I@ﬂwuiﬂﬁﬁﬁvlﬁ%fummnﬂiw 20 mg/
kg/day faidusasaz 16.9 %a@inaﬁumjw Control i

WULNDITBEa: 8.1 aEINREEATYN1IEDA (p=0.03)
ud lwudrdenuuandeiuweelinesauneaia
&MV Isoniazid, Rifampicin W&z Pyrazinamide
AMNMTIATNTRNANITNIUDIAY (Liver
function test) Aauisuenvianaumsiiannaz ATDILI

A oA

WudIngu ATDILI §§Q Albumin lwdanani 3.5
mg/dl Sa8as 57.6 s‘ﬁamﬂn'jm@ju Control AinuLfies
Souaz 41.4 B9nstiug BN ATYNIEDA (p=0.02)

ANUTEFIUVBITTAVVRY Total bilirubin, Direct
bilirubin, Alanine aminotransferase (ALT), Aspartate
aminotransferase (AST) L¥infU 0.5 mg/dl, 0.5 mg/dl,
25 U/L, 38.5 U/L @uanau s‘ﬁa@mﬁuﬂ@:u Control
fififiT5031U 8932 d V89 Total bilirubin, Direct
bilirubin, ALT, AST 1Ay 0.4 mg/dl, 0.2 mg/dl, 100
UL, 28 UL muséu agafitusdymosia dea
w1 lUU5udniwalasnisiasieh Multivariable
analysis ¢t (Table 1)



Vol. 42 No.2 Apr.-Jun. 2025 J Prapokklao Hosp Clin Med Educat Center 151

Table 1 Demographic and initial laboratory data of study and control groups

Antituberculosis drug-
Characteristics Control (n=198) p-value
induced liver injury (n=66)

Male, n (%) 40 (60.6) 120 (60.6) 1.00

Age (year), meantSD 49.8+15.6 49.5+15.3 0.89

Onset of ATDILI (day), meantSD 19.7£13.5

Body mass index (kg/m?), mean=SD 19.4+3.7 19.9+3.5 0.34
Underweight (BMI<18.5 kg/m?), n (%) 28 (42.4) 59 (30.3) 0.08
Obesity (BMI=25 kg/m?), n (%) 4 (6.1) 13 (6.7) 1.00

Co-morbidities, n (%)

Hypertension 8 (12.1) 39 (19.7) 0.14
Diabetes 10 (15.5) 33 (16.7) 0.57
Dyslipidemia 5 (7.6) 14 (7.1) 1.00
Coronary arterial disease 0 2 (1.0) 1.00
Chronic obstructive pulmonary disease 0 6 (3.0) 0.15
HIV infection 21 (31.8) 30 (15.3) 0.003
CD4 count (cell/mm®) (median, IQR) (n=21, 30) 141 (56, 304) 117.5 (21, 308) 0.60

Tuberculosis profile, n (%)

Previous tuberculosis 6 (9.1) 20 (10.1) 0.90
Extra-pulmonary tuberculosis 15 (22.7) 35 (17.7) 0.36
Isoniazid dose (mg/kg/day), mean+SD 5.6+1.5 5.7+1.2 0.65
Isoniazid overdose (>6 mg/kg/day) 22 (33.9) 69 (35.0) 0.86
Rifampicin dose (mg/kg/day), meant+SD 10.0+2.8 10.2+1.8 0.62
Rifampicin overdose (>12 mg/kg/day) 9 (13.9) 21 (10.6) 0.40
Pyrazinamide dose (mg/kg/day), mean+SD 24.6x7.1 24.8+4.6 0.82
Pyrazinamide overdose (>30 mg/kg/day) 7 (10.8) 14 (7.1) 0.28
Ethambutol dose (mg/kg/day), mean+SD 16.9+4.56 17.0£3.0 0.72
Ethambutol overdose (>20 mg/kg/day) 11 (16.9) 16 (8.1) 0.03

Initial liver function test (median, IQR)

Albumin (mg/dl), mean+SD 3.3+0.7 3.6+0.6 0.003
Hypoalbuminemia (<3.5 mg/dl), n (%) 38 (57.6) 82 (41.4) 0.02
Total bilirubin (mg/dl) 0.5(0.4,0.7) 0.40 (0.3, 0.6) 0.005
Direct bilirubin (mg/dl) 0.3 (0.2, 0.5) 0.2 (0.1, 0.3) 0.004
Alkaline phosphatase (U/L) 105 (78, 169) 100 (77, 136) 0.22
Alanine aminotransferase (U/L) 25 (16, 38) 19 (12, 34) 0.049

Aspartate aminotransferase (U/L) 38.5 (25, 65) 28 (20, 41) 0.001
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Table 2 Univariable and Multivariable analysis of risk factors for Antituberculosis drug-induced liver injury (ATDILI)
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OR 95% CI p-value *OR 95% CI p-value
HIV infection 2.58 1.35-4.93 0.004 2.48 1.19-5.14 0.01
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*Adjusted odds ratio by Age, sex (male), Total bilirubin, ALT and AST by logistic regression model
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