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CASE REPORT

Profilactic usage of N-acetyl cysteine in the treatment of
tuberculosis in children may be effective in protection
from hepatotoxicity: A case experience
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ABSTRACT
Tuberculosis (TB) disease: Despite developed advanced diagnostic methods and
new treatments, its frequency is increasing especially in developing countries and
continues to cause death worldwide. Most of the drugs used in the disease process
are hepatotoxic. These drugs are generally well tolerated, but their simultaneous use
enhances each other’s hepatotoxic effect. The toxic hepatitis that develops during
treatment, affects treatment compliance and treatment results can be fatal when it is
not noticed, and adequate precautions are not taken. In our case, we wanted to report
the protective effect of adding oral N-acetyl cysteine to quadruple (izoniazid, rifampicin, pyrazinamide, and ethambutol) TB treatment against recurrent hepatotoxicity that
occurs during the treatment of TB.
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INTRODUCTION
Tuberculosis (TB) is one of the most important causes of morbidity
and mortality worldwide. While 10.4 million new cases were seen
in 2016, it is estimated that 1.7 million people died. The highest incidence was detected in Southeast Asia and Africa by The World
Health Organization.[1]
Although a rare complication, drug-induced hepatotoxicity is
associated with isoniazid (INH), rifampicin (RIF), and pyrazinamide
(PZA), which are the first-line drugs used in TB chemotherapy.[2]
In cases; findings ranging from elevation in liver function tests,
nausea, vomiting, anorexia, jaundice, abdominal pain accompanied,
or a symptomatic disease characterized by fatal acute liver failure
may be observed.[3,4] The diagnosis is made by excluding other causes of liver damage.[5]

CASE REPORT
A 16-year-old male patient applied to us with cough and bloody sputum production. The patient’s cough intensified in the last week and
hemoptysis had begun to appear in the last few days. In the physical
examination, respiratory sounds were slightly rough and there were
occasional rhoncus. Our patient’s mother died due to TB, and her
older sister had received TB treatment for 6 months in 2019. In the
primary laboratory tests we performed, there was no leukocytosis
(5390/mm3), C-reactive protein 5.7 mg/dL (n:0–0.5), and erythrocyte
sedimentation rate 60 mm/h (n:0–20 mm/h). The patient’s serum
albumin level 44.3 g/L (32–45), aspartate aminotransferase (AST)
15 IU/L(n:<35), alanine aminotransferase (ALT) 10 IU/L (n:<36), and
renal function tests and electrolyte values were within normal limits.
Urinalysis was normal. There was no obvious feature in the posteroanterior chest X-ray.
In the thoracic computed tomography requested in line with the
family history and complaints of the patient, there was a cavitary area
in the upper lobe of the left lung and increased alveolar density and
peribronchovascular millimetric size reticulo nodular density increases
and ground-glass appearances are observed in favor of TB disease
in the posterior segment of the superior part of the left lung lower lobe
(Fig. 1, 2). There was no reproduction in the blood culture, urine culture and sputum culture of our patient. Combined oropharyngeal swab
COVID-19 PCR test was negative, mycobacterium PCR was positive
in sputum, and ARB was negative in gastric fasting water 3 times. The
patient’s tuberculin skin test was negative, he had a BCG scar on his
left shoulder. Quadruple anti-TB treatment (INH 1 × 300 mg, RIF 1 ×
450 mg, PZA 2 × 500 mg, ethambutol 1 × 1000 mg) was started.
On the 7th day of the anti-TB treatment of our patient, his AST
value was 554 IU/L, and his ALT value was 590 IU/L when he had
abdominal pain, nausea, vomiting and anorexia. Prothrombin time
was prolonged by 1.61 and activated partial thromboplastin time by
36 s. Gamma glutamyl transferase was normal. Anti-TB drugs were
discontinued considering toxic hepatitis. The patient’s enzymes decreased to normal levels 7 days later. There was no evidence of active disease in hepatitis A, B and C serology and anti-HIV, cytomegalovirus, rubella and Epstein-Barr virus scans sent from our patient.
Serum alpha-fetoprotein level was normal. Oral ursodeoxycholic acid
(UDKA) 20 mg/kg/day was started for the patient.
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Figure 1: Cavitary area in the upper lobe of the left lung.

Figure 2: Increased alveolar density and peribronchovascular millimetric
size reticulo nodular density increases and ground-glass appearances
are observed in favor of Tuberculosis disease in the posterior segment of
the superior part of the left lung lower lobe.

Anti-TB drugs were discontinued due to the increase in liver enzyme values on the 7th day of the patient’s re-initiated anti-TB treatment. UDKA was also discontinued because there was no bile duct
involvement. The patient’s liver enzyme values decreased to normal
levels on the following 8th day. Autoantibodies sent to exclude autoimmune hepatitis were negative. Serum alpha-1 antitrypsin level,
ceruloplasmin, and IgG were normal. After the patient’s liver enzyme
values improved, oral N-acetyl cysteine (NAC) therapy was started
on routine 20 mg/kg/day instead of a loading dose in addition to quadruple anti-TB drugs. The patient, who received anti-TB drug therapy
for 2 months, received INH, RIF, and oral NAC therapy for another
4 months after 2 months. The patient used NAC treatment orally for
6 months. No toxic hepatitis picture developed again in the regular
follow-ups during this period.
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DISCUSSION
One of the most important problems in TB treatment is drug tolerance and potential side effects. Problems caused by drugs show a
broad spectrum from neurological symptoms, skin rash, and mild
transaminase elevations to hepatic encephalopathy.[6] If the drug-induced toxic hepatitis picture is recognized and the drug is discontinued, hepatocellular damage is reversible and recovery without sequelae is observed.[7] INH, RIF, and PZA, which are indispensable
three drugs in the first-line treatment regimen of TB, are hepatotoxic
drugs and when used together, they increase each other’s hepatotoxic effects.[8,9]
In the literature, it has been stated that poor nutritional conditions,
low albumin, which is an indicator of chronic malnutrition, and the
presence of additional diseases in the patient significantly increase
the risk of hepatotoxicity during TB treatment.[10] It has been suggested that malnutrition also poses a risk for hepatotoxicity by affecting
drug metabolism.[11] Hepatotoxicity often occurs during the 1st months
of treatment. In an adult study, they reported that they observed elevated transaminases and the development of toxic hepatitis within
the first 8 weeks of treatment.[9] While the period between the development of hepatotoxicity and the initiation of treatment ranges between 11 and 21 days in the literature, the time for transaminases
to return to normal was between 11 and 18 days.[12,13] In our patient,
the first transaminase increase was detected on the 7th day and the
second on the 8th day. Transaminases had decreased to normal on
the 7th day on both occasions after treatment was discontinued. The
durations in our case are shorter than the literature information.
It has been reported that the rate of hepatotoxic reactions is much
higher in developing countries such as India (8–39%) compared to
Western countries (2–3%) with similar dosing schedules.[14] Since the
antioxidant capacity of TB patients decreases, these patients have
higher oxidative stress. The oxidative stress of TB patients in underdeveloped countries is higher than patients in developed countries.
Especially low Vitamins A, C, and E, selenium and glutathione levels
increase oxidative stress.[15,16] It has been reported that lack of food
intake and malnutrition resulting from this in underdeveloped countries negatively affect the functioning of enzyme systems that are
effective in drug metabolism in the liver.[2]
Toxic hepatitis picture has an important effect on the results of
the treatment of TB patients.[17] Acute liver failure, ascites, and hepatic encephalopathy may develop in patients with some drug-induced
liver damage (IBHD) or may present with only simple enzyme elevations. In a study conducted in China, it was shown that TB patients
with IBHD have more than 9 times the risk of treatment failure and
more than twice the risk of long-term intensive phase therapy exposure compared to those without IBHD.[17]
TB drugs cause a variety of adverse effects in TB patients, and
oxidative stress plays a role in mediating these adverse effects. IBHD
is one of the most important side effects of TB drugs and it is believed that oxidative stress plays a role in the development of this
side effect.[18] TB patients have high oxidative stress due to the slow
functioning of enzyme systems involved in the catabolism of the liver
due to malnutrition and comorbidities, and they are prone to IBHD.
Therefore, antioxidants can potentially reduce the negative effects
caused by anti-TB drugs and facilitate recovery from TB.[19]
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In animal experiments, the use of NAS together with INH and RIF
was found to be protective against the hepatotoxic effects of these
drugs.[20] In a randomized controlled study conducted on 60 adults
in the adult age group, patients were given oral NAS therapy 2 ×
600 mg/day. Although the rate of patients developing hepatotoxicity
in the control group was 37%, no hepatotoxicity was observed in the
group receiving oral NAS treatment.[21] In a study by Bhilare et al.[22]
in rats, they showed that antioxidants such as NAS have a significant restorative effect on enzyme levels and biochemical parameters
against INH-induced liver damage. Hepatoprotective effect of NAS
includes suppression of oxidative stress, cell membrane stabilization,
and strengthening of cellular antioxidant defenses.
Unfortunately, oral NAS therapy has not been emphasized enough
in the literature to prevent possible hepatotoxic side effects that may
occur during the treatment of TB in childhood. Although there are many
studies on this subject in the adult age group, there is no similar study
in the childhood age group. In this case report, we think that the use of
20 mg/kg/day prophylactic instead of oral NAC can prevent the hepatotoxic effects of TB treatment in childhood as well as in adults. Studies
on this subject in large series with pediatric participation are needed.
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