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ABSTRACT

Background: Tuberculosis is an infectious and serious major health problem that leads to approximately three million
deaths every year throughout the developing world. Although, ATT drugs have been used globally to control tubercu-
losis. Yet, it is reported as one of the causes of hepatotoxicity.

Objective: Hepatotoxicity in TB patients using DOT therapy in District Bannu, Pakistan.

Methods: This cross-sectional comparative study was conducted in DHQ teaching Hospital Bannu, Khyber Pakhtunkhwa,
Pakistan, in one year period from February, 2015 to Jun 2019.

Result: In this study of total 100 cases, male were 42% and female were 58% with male to female ratio was 0.72. llliterates
were 79% and educated were 21%. The commonest age group was 44-48 years. 37% patients showed no hepatotox-
icity, 57% were with mild LFT alteration while 6 % developed marked hepatotoxity. The values of ALT before and after
using ATT were compared by applying paired t-test and the statistical analysis(p-value) showed significant differences.

Conclusion: This study show high Hepatotoxicity in district Bannu especially very high prevalence in rural areas when
compared to urban areas. Also the ratio is high in females as compared males and the commonest age group involved

were 21 -40 years.

Key Words: Mycobacterium tuberculosis, DOTs therapy, Hepatoxicity.

INTRODUCTION

TB caused by pathogenic microorganism Myco-
bacterium Tuberculosis, is a chronic Granulomatous
inflammation of any organ of the body' and globally
is still most prevalent disease affecting 08 million new
cases annually, of which about 3.5 million cases have
pulmonary tuberculosis?.

Tuberculosis can be treated using group of
antibiotics; mostly used are Rifampicin and Isoniazid
antibiotics. Eradiation & control of drugs resistant Tu-
berculosis especially multi drugs resistant TB is global
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challenge?®. For that purpose, DOTS, started in 1970s by
Tuberculosis Research Centre and then WHO started
STP to overcome the global tuberculosis emergency*.
TB is socioeconomic and infectious disease present
almost in the entire world, globally 9.4 million new TB
cases have been reported in 2009, of which 95% were
in less developed areas including Asia, Middle east,
Latin America etc.®

Liver injury may result by excessive use or unnec-
essary use of drugs, which can lead to transplantation
of liver followed by death®’. The hepatic intoxication
leading to liver injury is the most notable manifestation
of drug abuse includes stages started with no signs to
hepatic enzyme elevation due hepatic failure®.

Globally ATTs drugs have controlled tuberculo-
sis. Anti-tubercular therapy (ATT) is the main cause of
hepatotoxicity®''. British thoracic society indicate the
stoppage of drugs as when there is much elevation in
ALT, AST and serum bilirubin, the course may be initi-
ated again when these enzyme comes to normal , but
this is only possible if early detection of ATT induced
hepatotoxicity is identified and demonstrated'.

The exact mechanism of the hepatotoxicity of ATT
is not known but the nutritional conditions, alcoholism,
liver abnormalities, reduce albumin levels, inappropriate
and inadequate drug use, sex and age all have some
sort of contribution in liver toxicity and liver damage .
There is much negative effect of ATT regimen like isoni-
azid, pyrazinamide and Rifampicin by the drug induced
hepatotoxicity, immunodeficiency has increase effect
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on the tuberculosis so these patients are more hepa-
totoxic susceptible' ¢, Beside this, there is no proper
documented proof as weather to continue ATT or not,
or when to reintroduce these drugs'”. Keeping these in
mind the present study was aimed with the objective to
find out the hepatotoxicity risks associated with the use
of ATT drugs in TB patients in district Bannu.

MATERIALS & METHODS

Study design

Cross sectional comparative study

Study population & Period

Patient referred to DHQ Teaching hospital for DOT
therapy in One year period i,e. from February, 2019 to
February, 2020.

Inclusion & Exclusion criteria

All the patient of any age and sex advised spu-
tum for AFB and Patients prescribed to receive ATT
for confirmed pulmonary or extra pulmonary tubercu-
losis under the Revised National Tuberculosis Control
Program schedule were included, While, patients not
receiving isoniazid or Rifampicin as a part of therapy or
patients with pre-existing acute or chronic liver disease/
fatty liver, Chronic alcohol intake and Patients with other
chronic illnesses like malignancy and not willing person
etc were excluded.

Sample collection & analysis

Sputum & blood samples were collected in stan-
dard manner as prescribed by WHO and processed as
per standard protocol.

Statistical analysis

The results obtained were subjected to statistical
analysis by using SPSS version 20 and level of signifi-
cance were calculated.

RESULTS

The results of the study are tabulated at tables
1-3 & graphs 1.1.

The tuberculosis patient was categorized accord-
ing to their gender. Out of total 100 patients, the male
patients were 42% while female patients were found
58% having male to female ration of 0.72. When the
tuberculosis patients were categorized according to
the level of education, the results showed that most
of the patients in our study population were illiterates
with overall percentage of 79%, while the percentage of
educated patients were found to be 21%. Similarly, the
patients were also categorized according to the level
of their social status vs poor and medium. Most of the
patients were poor status with overall percentage of 71%
while, the percentage of medium social level patients

was found 29%.

When tuberculosis patients were categorized
according to the change in ALT level vs No- hepatotox-
icity, Mild LFT alteration and marked hepatotoxicity. The
results of our study showed that 37% patients were with
No-hepatotoxicity, 57% were with mild LFT alteration
while 6 % developed marked hepatotoxicity(Table 1 &
Figure 1.1). The values of ALT before and after using
ATT were compared by applying paired t-test and the
statistical value were considered based on p-value as
less than a= 0.05. Our obtained value 0.003 is less
than 0.05 which indicate that ATT affect the LFTS and
is responsible for hepatotoxicity in patients using ATT
(Table 2).

Table 3 depicts biochemical profiles of various
parameters as comparing their median values with
standard deviation before starting ATT in different cat-
egories. The patients who suffered hepatotoxicity had
significantly lower median values. Total protein values
before and after use of ATT shows slight alteration.

DISCUSSION

The different study’s findings show that imbalance
nutrition and prolong disease condition are prominent
risk factors for anti-tubercular drug induced hepato-
toxicity (ATT-DIH). Subclinical elevations and change
in ALT and AST liver enzyme levels with co-existence
of poor nutrition and prolong disease should give
alarm for hepatotoxicity. For those Patients which have
elevated baseline level of enzyme profile should be
advised non-hepatotoxic ATT. Abrupt declines in Renal
function gives signals of increased risk for ATT-DIH. Mild
Liver enzyme alteration has been reported in 20% of
patients'® which is an agreement to our study, however
it may possible to reverse this damaging or altering liver
enzyme function by proper evaluation of patients'®.

Study showed that 1 to 3% of patients undergo
severe liver impairment, but in India this rates are even

ALT Level after use of ATT

Mo-Hepatotoxicity
MildLFT
Alterations

CHepatotoxicity

Figure 1.1: Graph showing change in ALT after use of
Anti Tubercular Therapy
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Table 1: Anthropometric and hepatotoxicity characteristics of studied individuals

Parameters Subjects Analysis
% age Overall
N 100 - -
Gender Male 58.0 58 % 100
Female 42.0 42 %
Social status Poor 71.0 71 % 100
Medium 29.0 29 %
Educational Status lliterate 79.0 79 % 100
Educated 21.0 21 %
Hepatoxicity No hepatotoxicity 57.0 57%
Mild hepatotoxicity 37.0 37% 100
Marked hepatotoxicity 6.0 6 %
Table 2: Paired Samples Statistics & paired sample test
Mean N Std. Deviation | Std. Error Mean
Pair 1 ALT Before use 31.8700 100 12.45003 1.24500
of ATT
ALT After use of 68.7200 100 123.22477 12.32248
ATT
Paired Samples Test
Paired Differences T Df Sig.
Mean | Std. Devi- | Std. 95% Confidence Interval (2-tailed)
ation Error of the Difference
Mean Lower Upper
ALT (Be-
i fore)
Pair 1 ALT -36.85000 | 122.64792 | 12.26479 | -61.18601 -12.51399 | -3.005 | 99 0.003
(After)
Tables 3: Biochemical findings of liver functions before & after ATT therapy
Parameters No-Hepatotoxicity Mild LFT Alterations Hepatotoxicity
ALT (M = SD)
ALT Before use of ATT 33.70 = 11.68 30.50 = 12.96 33.50 + 12.38
ALT After use of ATT 32.08 + 5.60 55.66 + 24.46 418.66 + 367.27
AST (M = SD)
AST Before use of ATT 232.16 = 80.16 204.03 = 85.46 230.00 = 82.38
AST After use of ATT 216.21 = 67.10 236.78 = 70.43 287.16 = 73.70
SBR (M =+ SD)
SBR Before use of ATT 0.62 = 0.12 0.66 = 0.20 0.66 = 0.18
SBR after use of ATT 0.84 = 0.16 1.02 = 0.34 5.28 £ 2.7
T.Protin (M = SD)
T.Protin Before use of ATT 7.19 = 0.57 7.42 = 0.49 7.18 = 0.41
T.Protin after use of ATT 7.34 = 0.49 7.29 = 0.59 7.86 = 0.45
ALBUMIN (M + SD)
ALBUMIN Before use of ATT 4.49 = 0.46 4.59 = 0.55 458 = 0.34
ALBUMIN after use of ATT 4.45 = 0.40 4.41 = 0.47 2.76 = 0.45
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more sever i,e. from 8 to 39%%. Therefore, it is highly
recommended to make proper evaluation for starting
DOTS therapy because if this damaging process of liver
goes undetected, liver failure would occur which would
proceed to death unless immediate liver transplant
surgery is carried out.

The available studies strongly showed emphasis
on evaluation of LFT before starting ATT and to adopt
the criteria for strict compliance to carry out routine ex-
amination of liver function during treatment of patients
which has abnormalities and patients with hepatitis
B or C either previously infected or currently?22, The
results of our study are mimic with these findings and
showed that 37% patients developed no hepatotoxicity,
57% were with mild LFT alteration while 6 % developed
marked hepatotoxity. Similarly, in our study, when the
values of ALT before and after using ATT were compared
by applying paired t-test, the p-value showed significant
differences, which indicate that ATT affect the LFTS and
is responsible for hepatotoxicity in patients using ATT.

Raised ALT levels give signals to investigate viral
hepatitis and to see toxicity to any other used drugs and
also need frequent monitoring. In those patients which
has already abnormal liver function test, ATT should
not be started until their LFT become normal with rest,
proper balance diet and hepatoprotective therapies.

There is no any proper liver enzyme frequency
evaluation procedures, however it is documented by
some renowned societies, such as American thoracic
society, whereas, it is recommended to evaluate LFTs in
every 2 to 4 weeks in patients who are at risk and simi-
larly, JTC-British thoracic society guidelines suggest to
evaluate LFTs in every week for first 2 weeks, then every
2 weeks for 2 months?-24, In Chinese national program,
before starting ATT liver enzyme level are checked and
then after every two months the LFTS are checked®.

Typical approach for prevention of ATT-DIH is to
stop INH if level of ALT high as much as 3-fold from
normal range, beside with jaundice and also if patients
complain with symptoms of hepatic iliness. However, if
this symptom is not present, rise in ALT level 5 folds is
deciding factor®. After withdrawal of ATT, if the condi-
tion remains the same, proper investigations for such
patients like autoimmune disease must be considered.
To switch again to ATT depends on risk benefit assess-
ment, and it also needs careful assessment and frequent
follow up of patient with continuous monitoring of liver
function, due to relapse chance of liver injury.

CONCLUSION

Anti-Tuberculosis Treatment induce hepatotoxicity
in certain population, Various risk factors associating
ATT-DIH are poor nutritional conditions, smoking and
tobacco & pan use, improper use of ATT drugs etc.
besides, this females showed more hepatotoxicity than
males. So, it is recommended to have regular liver func-

tion test investigation before, during and after the DOT
therapy and stoppage of ATT drugs if hepatotoxicity is
developed.
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