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Abstract. Background: Hepatotoxicity is very frequent and is a dangerously
adverse effect of anti-TB medications. This effect can reduce the effectiveness of
the treatment by compromising treatment regimens. Among these first-line
quadruple therapy drugs (INH, RMP, PZA, and EMB), INH, RMP, and PZA are
metabolized mostly by the liver, and due to this, are likely hepatotoxic. However,
the survival times of hepatotoxicity among patients with TB in Thailand are
currently not available. The aims of the present study were to assess the prevalence
and survival time of drug-induced hepatotoxicity in patients with TB. Methods: A
cross-sectional retrospective study was performed to explore the survival time of
the development of drug-induced hepatotoxicity among 327 patients with TB who
received standard drug treatment at the TB clinic in Phichit Hospital. Data was
collected from the HOSxP program and medical records from 2016 to 2018.
Kaplan-Meier and Cox’s regressions were used for data analysis. Results: The
results showed that prevalence of drug-induced hepatotoxicity was 6.42% and
confirmed that patients with TB who were <50 years of age will be a median
survival time on drug-induced hepatotoxicity is 17 days and 30 days for those who
age group >50 years. Conclusion: The median survival time of drug-induced
hepatotoxicity among patients with TB who were <50 years of age is 17 days. So,
patients with TB whose ages are less than 50 years should receive liver function
tests such as AST and ALT and investigate risk behavior before receiving the anti-
TB treatment.
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1. Introduction

The standard treatment regimen for new patients undergoing TB treatment follow the
Thailand NTP guidelines 2012 [1] using 2HRZE/4HR [isoniazid (H), rifampin (R),
Pyrazinamide (Z), Ethambutol (E)] integrated with the short course therapy for highly
effective elimination of TB. However, the most significant problem for patients who
received this standard treatment regimen was hepatotoxicity. Subsequently, the patient
had to stop their treatment or pause for a long time. This problem influenced drug
resistance and death rates from severe hepatotoxicity in patients with TB.
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However, the survival times of drug-induced hepatotoxicity development among
patients with TB in Thailand are currently not available. The aim of the present study
was to assess the prevalence and survival time of drug-induced hepatotoxicity
development in patients with TB at one of the general hospitals in the north of
Thailand.

2. Objectives

The aims of the present study were to assess the prevalence of drug-induced
hepatotoxicity in patients with TB and to explore survival time of drug-induced

hepatotoxicity development in patients with TB.

3. Methods

3.1 Study design: A cross-sectional retrospective study was used to assess the
prevalence of drug-induced hepatotoxicity in patients with TB and to explore survival
time of drug-induced hepatotoxicity development in patients with TB who received
standard drug regiment.

3.2 Population: The population included all new patients with TB who attended the TB
clinic at Phichit Hospital, Phichit Province, Thailand from October 1%, 2016 to
September 30%, 2018.

3.3 Sample: 327 patients with active TB who were on the standard drug regimen at the
TB clinic of Phichit Hospital, which is the north of Thailand, from 2016 to 2018.

3.4 Inclusion criteria: Inclusion criteria comprised new confirmed cases with TB who
received the standard TB regimen.

3.5 Exclusion criteria: Exclusion criteria were TB patients who were MDR, XDR,
XXDR, TDR, had an ALP level > 3 times the UNL, had cirrhosis, chronic liver disease,
bile duct cancer, liver cancer, were referred from another hospital, or did not receive
continual treatment.

3.6 Outcome measures: Drug-induced hepatotoxicity cases were identified by an expert
team at any time after the start of ATT. The criteria were as follows: increased AST or
ALT levels of more than 3 times UNL with some hepatotoxicity symptoms such as
being bored of food, being squeamish, vomiting, or jaundice; patients who have
increased AST or ALT levels of more than 5 times the UNL without hepatotoxicity
symptoms; or patients who have increased total bilirubin in the blood of more than 2
times the UNL without increased AST or ALT levels. [2,3]

- Non-Survivors, or events, of this study were patients who develop drug-
induced hepatotoxicity.

- Survivors, or censored cases, of this study were TB patients with normal,
patients who died from other causes, did not follow up, and/or developed liver cancer.
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3.7 Data collection: This study used secondary data from the HOSxP electronic
medical record program and manual medical records.

3.8 Statistical analysis: Descriptive statistics were used to describe the characteristics
of the subjects. The median survival time of drug-induced hepatotoxicity development
at mean of covariates were estimated by Cox s regressions and Kaplan-Meier survival
analysis.

3.9 Ethic Declarations: This study was approved by the Ethics Committee on Human
Rights Related to Humans, Phichit Hospital (PH-001/2557).

4. Results

A total of 327 patients with TB were newly registered in 2016 and subsequent follow-
up visits until 2018 Most of them, 209 (63.90% ), were men. The mean age was
51+17.13 years. Twenty-one cases (11 males, 10 females) developed hepatotoxicity.
The prevalence of drug-induced hepatotoxicity was 6.42% . Among patients aged 50+
years, there were 175 cases (53.50%). Twelve cases (3.67%) developed hepatotoxicity.
The mean age was 51%17.13 years, 59.05+18.67 years in the hepatotoxicity group and
50.92+16.93 in no hepatotoxicity group. Fifty (39.20% ) cases had a BMI <18.50
Kg/m?, 4 cases (3.12%) had hepatotoxicity.

These survival analyses were including age, sex, type of TB, alcohol consumption
and Nutrition status as covariates, in addition, drugs and blood parameters were
adjusted for these analyses. Finally, 327 patients were included to survival analysis, 21
patients (6.42%) developed drug-induced hepatotoxicity. Median survival time of
drug-induced hepatotoxicity development was 30 days after they were received

standard drug regiment for anti-TB (table 1, Figure 1).

Survival time of drug-induced hepatotoxicity
Table 1. Mean and Median for Survival time of drug-induced hepatotoxicity.

Means and Medians for Survival Time
Mean® Median
Estimate Std. Error | 95%Confidence Interval Estimate Std. Error | 95%Confidence Interval
Lower Bound I Upper Bound Lower Bound ] Upper Bound
44.524 10.274 24.388 | 64.660 30.000 5.007 20.186 | 39.814

a. Estimation is limited to the largest survival time if it is censored
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Figure 1. Kaplan-Meier survival analysis of drug-induced hepatotoxicity.
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This survival analysis was separated to two groups by age less than 50 years and
>50 years. The result showed that median of survival time of drug-induced
hepatotoxicity development among TB patients in age group <50 years was 17 days
after they received standard drug regimen for anti-TB. However, this results show
median of drug-induced hepatotoxicity development among TB patients in age group
>50 years was 30 days after they were received standard drug regiment for anti-TB
(table 2, Figure 2).

Table 2. Mean and Median for Survival time of drug-induced hepatotoxicity.

Means and Medians for Survival Time

50<=1,50>=2 Mean? Median
95% Confidence Interval 95% Confidence Interval
Estimate | Std. Error | Lower Bound | UpperBound | Estimate | Std.Error | Lower Bound | UpperBound
1 32.125 11.270 10.036 54214 17.000 5657 5913 28.087
2 52.154 15.028 22700 81.608 30.000 9.586 11.211 48.789
Overall 44524 10.274 24.388 64.660 30.000 5.007 20.186 39.814

a. Estimation is limited to the largest survival time if it is censored.
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Figure 2. Survival time at mean of covariates

5. Discussion

The results showed that the prevalence of drug-induced hepatotoxicity among patients
with TB was 6.42% and confirmed that patients with TB who were <50 years of age
will be a median survival time on drug-induced hepatotoxicity is 17 days; this result
was similar to the retrospective study from a large TB center in the UK [4], which
found half (53%) of the hepatotoxicity occurred within 2 weeks of starting anti-TB
treatment, 87.6% occurred within 8§ weeks and no positive association between
increasing age and risk of drug-induced hepatotoxicity because health behaviors which
are risk to increase toxins in the blood and collect in the liver such as alcohol
consumption, low weight, especially in patients with high drug dosages as patients with
HIV-1 co-infection. However, this result was contrasts with a previous prospective
case-control study of Singla R. and colleagues [5] and other previous studies [6, 7],
which found that an age of > 60 years was a specific risk factor for hepatotoxicity. So,
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patients with TB who age are less than 50 years should receive liver function tests such
as AST and ALT and investigate risk behavior before receiving the TB treatment.

6. Conclusion

The prevalence of drug-induced hepatotoxicity among patients with TB was 6.42%.
The median survival time of drug-induced hepatotoxicity among patients with TB who
were <50 years of age is 17 days. So, patients with TB who age are less than 50 years
should receive liver function tests such as AST and ALT and investigate risk behavior

before receiving the anti-TB treatment.
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