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Tuberculosis is a potentially communicable disease
that can infect any organ in the body such as bones,
kidney, intestine but primarily involves lung parenchy-
ma (Pulmonary tuberculosis). The prevalence of TB is
256 per 100,000 population in India. Hepatotoxicity,
gastrointestinal and neurological disorders were some
the Adverse Drug Reactions (ADR'’s) reported that sig-
nificantly increases the mortality rate which leads to
decreased efficacy of the treatment. Hepatotoxicity is
the most commonly reported ADR in patients treated
with anti-tubercular drugs such as isoniazid, rifampicin
and pyrazinamide. Clinical manifestations of hepato-
toxicity include abdominal pain, nausea, vomiting, and
jaundice. We report the case of a 19-year-old female
with complaints of yellowish discoloration of sclera for
45 days associated with vomitings for one week. She
had a past medical history of tuberculosis for which she
was advised with DOT (Direct Observation Therapy)
regimen. A diagnosis of Anti-Tuberculosis Treatment
(ATT) - induced hepatotoxicity was made based on
the clinical examination and laboratory investigations
which was successfully managed by providing support-
ive care and symptomatic treatment.
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INTRODUCTION

Tuberculosis is a potentially communicable dis-
ease that caninfectany organinthe body, such
as bones, kidney, and intestines, but primarily
involves lung parenchyma (Pulmonary tuber-
culosis). Mycobacterium tuberculosis, a purple
coloured rod-shaped bacterium, is responsible
for tuberculosis infection and is spread by drop-
lets of an infected person. Signs and symptoms
of tuberculosis include excessive cough with
sputum (In severe conditions blood is also seen
along with sputum), weight loss, anorexia, fe-
ver and night sweat. The prevalence of TB is
256 per 100,000 population in India. Results
of various studies concluded that almost 80%
of TB cases are completely curable with an ef-
fective regimen of Direct Observational Therapy
(DOT). Hepatotoxicity, gastrointestinal and neu-
rological disorders were some of the ADRs re-
ported that significantly increases the mortality
rate which leads to decreased efficacy of the
treatment.

Hepatotoxicity is the most commonly reported
ADR in patients treated with anti-tubercular
drugs such as isoniazid, rifampicin and pyra-
zinamide (1). Reports of various studies reveal
that anti-tubercular therapy (ATT) induced
hepatotoxicity is seen in 5-28% of the patients
treated with anti-tubercular drugs (2). Reports
of liver function test in ATT induced hepatotoxic-
ity reveals a threefold increase of liver enzymes
ALT (Alanine Transaminase) and AST (Aspartate
transaminase). Clinical manifestations of hepa-
totoxicity include abdominal pain, nausea, vom-
iting, and jaundice. Reports of liver biopsy re-
vealed lobular hepatitis, sub massive to massive
necrosis and hydropic degeneration of hepato-
cytes in severe cases. One hypothesis state that
an inflammatory reaction results in production
of bacterial lipopolysaccharides which act in
combination with drug metabolites to cause
hepatotoxicity.

CASE REPORT

A 19-year-old female patient who was a known
case of tuberculosis started upon ATT for the
previous two months. She discontinued medi-
cation for 20 days, restarted medication for TB,
continued for 10 days and discontinued again.
Then she came to the hospital with chief com-
plaints of yellowish discoloration of sclera for 45
days associated with vomitings for one week. As
she had been previously diagnosed with TB, she
was prescribed with a combination of Isoniazid
(75 mg), Rifampicin (150 mg), and pyrazinamide
(400 mg).

After a few days of therapy, the patient experi-
enced symptoms of loss of appetite, constipa-
tion and pale skin. Ignoring the symptoms, she
continued to take the drugs, which resulted in
worsening symptoms such as yellowish discol-
oration of sclera and vomitings, after which she
stopped taking the drugs used in ATT therapy.
On examination her vitals were normal and ex-
amination of liver parameters were as detailed
in Table 1. Serological examinations for hep-
atitis-B, hepatitis-C, and HIV were negative.
Microbiological examination for acid fast bacilli
was also found to be negative. No abnormality
was detected in the sonography of the abdo-
men and pelvis (bed side). Chest radiograph, PA
view revealed sub-segmental atelectasis noted
in the left mid zone. Patient CBP and CUE were
found to be normal.

The physician advised the following medications
(Table 1) following the cessation of anti-tubercu-
lar drugs. Alternative drugs such as streptomy-
cin, ethambutol, levofloxacin were prescribed
for treatment of TB. Patient was diagnosed with
ATT induced hepatotoxicity with marked eleva-
tions of bilirubin (hyperbilirubinemia) and in-
creased hepatocellular enzymes (SGOT, SGPT,
ALP). Laboratory values of liver function test on
different days are shown in Figure 1 and Figure
2, respectively.
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Table 1 Medication chart

Brand name Generic name Dose
Inj Zofer Ondansetron 4 mg

Tab Udiliv Ursodeoxycholic acid 300 mg
Hepamerz sachets L aspartate granules 3gm
Syp Lactulose Lactulose 15 ml

Figure 1 Reported values of various liver enzymes [ALP, SGOT AND SGPT]

on different days during hospitalisation
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Figure 2

Reported values of bilirubin on different days during hospitalisation
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DISCUSSION

Currently, there are 10 drugs approved by the U.S.
FDA for the treatment of tuberculosis, namely:
Isoniazid, Rifampin, Pyrazinamide, Ethambutol,
Rifapentine, Streptomycin, Cycloserine, Capreo-
mycin, P-Aminosalicylic acid, Ethionamide. Flu-
oroquinolones such as Levofloxacin, Moxifloxacin
and Gatifloxacin are also used in the treatment
of drug resistant tuberculosis and in patients
who are unresponsive to first line drugs, even
though they are not approved by FDA for treat-
ment of tuberculosis (3). Tuberculosis is a myco-
bacterial disease, treatable with anti-tubercular
therapy. Commonly used drugs are Isoniazid,

Rifampicin, pyrazinamide and Ethambutol. All
these drugs are used in combination for a few
months (2-6 months).

According to a study, the incidence of drug in-
duced liver injury in India is between 8-36%.
Incidence of drug induced hepatotoxicity is
higher in Asian countries due to ethnic suscep-
tibility, unusual drug metabolism and due to
other risk factors, such as alcoholism, malnutri-
tion and other infections such as hepatitis B (4).

Isoniazid causes peripheral neuropathy and hep-
atotoxicity (elevated serum transaminases and
serum bilirubin), Rifampicin causes immune-
allergic reactions and hepatotoxicity (elevated
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serum transaminases, alkaline phosphate and
serum bilirubin), pyrazinamide causes joint
pains (increased serum uric acid) and hepato-
toxicity (elevated serum transaminases and se-
rum bilirubin).

These three drugs isoniazid, rifampicin and pyr-
azinamide have high potential of inducing hep-
atotoxicity and clinical manifestations of hepa-
totoxicity include nausea, vomiting, weakness,
fatigue and yellowish discoloration of eyes.
These side effects can be due to one/two or all
of the 3 drugs and some of the patients are not
able to tolerate these and as a result stop taking
anti-tubercular drugs which leads to decreased
effectiveness of the treatment. Hepatotoxicity
with ATT drugs increases with following factors
such as concomitant usage of other hepatotoxic
drugs, age, alcohol abuse and pre-existing liver
disease. According to a study, pyrazinamide is 3
times more potent than isoniazid or rifampicin
in precipitating serious adverse events (5).

In the present condition, the patient was on
a therapy with the ATT drugs like Isoniazid,
Rifampicin and Pyrazinamide for two months.
After a few days of therapy, she produced signs
of loss of appetite, constipation and pale skin.
Later, the patient developed signs such as yel-
lowish discoloration of sclera and vomitings.

The pathophysiology of ATT induced hepatotox-
icity is explained by four different mechanisms
which include direct toxicity, idiosyncratic dam-
age, induction of liver enzymes and allergic
reactions.

Direct toxicity is due to production of free radi-
cals which damages the liver tissue and this is
dose related. Idiosyncratic damage is due to hy-
persensitivity reactions and may be a genetic or
acquired variations in the metabolic pathway.
Induction of liver enzymes may increase the
hepatotoxic potential of the drugs. Allergic re-
action is caused due to a reactive metabolite.

CONCLUSION

In summary, this is a case of a patient who de-
veloped hepatotoxicity following the intake of
anti-tubercular drugs which is managed by pro-
viding supportive care. It is essential to educate
the patients about the possible ADRs associated
with the drugs used in the treatment of tuber-
culosis. Physicians must counsel their patients
about signs and symptoms of hepatotoxicity
and encourage them to report them as soon as
possible.

TAKE HOME MESSAGES/
LEARNING POINTS:

¢ In pulmonary tuberculosis, a Sputum smear
test should be performed once every two or
three months to monitor the progression of
disease until the end of treatment. If smear
test was found positive, the patient must
be revaluated and effectiveness of therapy
must be considered.

e Patient should be advised to take full course
of treatment although patient might feel bet-
ter after taking medications for a short span
of time.

e Patients advised with DOT therapy is recom-
mended to undergo frequent liver function
check-ups, which include serum bilirubin,
aminotransferases, alkaline phosphatase as
most of the drugs used in DOT therapy has
the potential to induce hepatotoxicity.
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