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Abstract
Tuberculosis (TB) is a chronic infection of global-health 
concern because of its high incidence, costly medical 
treatment, drug resistance and risk of co-infections. 
Anti-TB treatment involves a combination of drugs with 
high degree of liver toxicity, leading to drug-induced liv-
er injury in 2–28% of patients who receive anti-TB treat-
ment. In this case report, a patient with TB experienced 
drug-induced liver injury, and the initiation of treatment 
with silymarin 140 mg three-times daily resulted in a sig-
nificant hepatoprotective effects as shown by the de-
creased liver enzyme activity.
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Introduction
Tuberculosis (TB) is a chronic infection of global-health 
concern with a high incidence, costly medical treatment, 
drug resistance, and risk of co-infections.1 To effectively 
treat TB, a combination of bactericidal or bacteriostatic 
TB drugs, such as ethambutol, isoniazid, rifampicin and 
pyrazinamide (EHRZ regimen), and streptomycin, is typ-
ically required. However, these drugs have high hepa-
totoxicity2, with drug-induced liver injury (DILI) being the 
major anti-TB treatment adverse effect, occurring in 
2–28% of patients receiving these medications. Addi-
tionally, DILI can lead to non-adherence, treatment fail-
ure or drug resistance development.1,3

The clinical manifestations of anti-TB DILI vary from 
asymptomatic mild elevation of liver enzyme activity, for 
example, alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST), to acute hepatitis or liver fail-
ure, with dominant symptoms appearing as jaundice 
or hyperbilirubinaemia in acute hepatitis or cholestatic 
liver disease.1,4,5 Since DILI generally leads to temporary 

discontinuation of TB treatment, only after liver func-
tion recovery is it possible to restart treatment.3 There-
fore, any intervention accelerating normalization of liver 
function could be beneficial.3

Silymarin is a milk thistle seed extract. Amongst the four 
flavonolignan isomers that make up silymarin, silybin is 
the most active and the natural compound most com-
monly used for the treatment of liver-related diseases 
globally.3 Furthermore, silymarin has been found to offer 
protection against the hepatotoxicity caused by anti-TB 
drugs.6 In this case report, a patient with TB experienced 
DILI, and the potential effectiveness of silymarin (Leg-
alon) in managing liver dysfunction was tested.

Ethics statement
No information is reported that could enable any patient 
to be identified; therefore, no patient consent to report 
these cases was required. This manuscript was pre-
pared according to CARE guidelines.
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Case report
On 10 April 2017, a 77-year-old male was referred to our 
department for persistent hyperbilirubinaemia and 
symptoms, including jaundice, tea-coloured urinary as-
cites and bilateral leg swelling, approximately 3 months 
after a few trials of initiation, discontinuation, and switch-
ing of anti-TB treatment.

Physical examination 1 week prior (3 April 2017), the pa-
tient had undergone oesophago-gastro-duodenoscopy 
and was diagnosed with antral gastritis.

Concerning recent medical history, the patient had un-
dergone a thorax CT (1 February 2017) showing wide-
spread, scattered cystic bronchiectasis, and fibrosis in 
both lung fields affecting more the right apicoposteri-
or, the lateral segment of the right middle lobe, and all 
segments in the right lower lobe, the left upper lobe, left 
inferior lingual, and the whole left lower lobe. Acalculous 
cholecystitis, multiple liver cysts, right exophytic simple 
renal cyst, and lumbar spondylosis were also observed.

Clinical and ultrasound follow-up (17 April 2017) showed 
a liver homogenously increased in echogenicity and 
smoothness (liver span measured 14.2 cm) and a 
well-defined anechoic lesion (1.5×1.3 cm) in segment II 
in keeping with the liver cyst. Biliary trees were not dilat-
ed, the gall bladder was well distended, and there was 
no calculus or wall thickening. The portal vein was pat-
ent and not dilated (7 mm in diameter), the pancreas 
was normal with no peripancreatic mass or collection, 
and the spleen was homogeneous with no focal lesions 
(9.5 cm in length). Moderate ascites in the upper abdo-
men were observed.

Regarding the anti-TB interventions, TB was initially treat-
ed as smear-negative pulmonary TB with an EHRZ reg-
imen (1 January 2017), suspended the following month 
due to deranged liver enzyme activity. The treatment 
was then resumed with levofloxacin 500 mg once daily 
and changed to a regimen with streptomycin, etham-
butol and moxifloxacin on 5 March 2017; 2 months later 
(26 April 2017), streptomycin therapy was disrupted and 
replaced by Augmentin 1.2 g three-times daily (TDS) a 
few days after. Within 3 weeks (22 May 2017), the treat-
ment was stopped due to the severity of adverse drug 
reactions from medications.

At the physician’s examination (10 April 2017), hepato-
megaly was palpable and jaundice was present. The 
patient’s whole clinical picture suggested that the clini-
cal features were in keeping with fatty liver disease with 
a simple liver cyst, and biochemical abnormalities were 
suggestive of DILI due to anti-TB treatment. To manage 

liver enzyme activity, the patient was prescribed treat-
ment with silymarin 140 mg TDS for 3 months (10 April to 
3 July 2017) because no other treatment-suitable op-
tions were available, and the patient was not eligible for 
clinical trials due to his medical conditions.

In routine biochemical and liver function tests (Table 1), 
altered liver enzyme levels were progressively decreasing, 
and, at the follow-up visit (17 July 2018), AST and alkaline 
phosphatase (ALP) levels, in particular, were significantly 
reduced (Table 1).

The patient’s clinical events are summarized in Table 2.

Discussion
The first-line TB standard therapy, recommended by the 
World Health Organization, consists of using EHRZ regimen.1

DILI is the most prevalent and severe complication relat-
ed to anti-TB treatment, with an incidence ranging from 
2% to 28% of treated TB cases.1,7 The onset of hepatotox-
icity can occur within 7–90 days of starting anti-TB treat-
ment.1 DILI generally cause the temporary interruption of 
TB treatment due to therapy failure, relapses or drug re-
sistance development.1,2 If not diagnosed and managed 
promptly, liver injury can be fatal; thus, it is recommend-
ed to monitor liver function regularly in patients receiving 
anti-TB drugs.1 Although DILI can resolve spontaneously 
in most patients, any intervention accelerating the nor-
malization of liver activity may be beneficial.3

Over the past two decades, many natural agents, in-
cluding silymarin and other antioxidants, have been 
extensively considered.6 Both preclinical and clinical 
studies have demonstrated that silymarin, a bioactive 
extract of milk thistle, has antioxidant and hepatopro-
tective properties. Legalon is a silymarin formulation with 
well-characterized pharmacokinetic and pharmacody-
namic properties, along with high oral bioavailability.6

The effectiveness of silymarin in the prevention and 
management of DILI from anti-TB treatment has been 
investigated in several studies, showing a noticeable 
reduction in the risk of DILI development after 4 weeks 
of treatment. Additionally, silymarin was found to con-
siderably enhance liver function as evidenced by the 
reduction of ALT, AST, and alkaline phosphatase (ALP) 
levels in patients undergoing anti-TB treatment.6,8 Finally, 
silymarin, at the recommended dose of up to 420 mg/
day, has been shown to be well tolerated, with only mi-
nor adverse events documented.6

In this case report, DILI occurred within the expected 
time interval; however, despite changes and disruption 
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Table 1. Liver function test at baseline and follow-up examinations.

10/04/2017 – Physician’s examination 17/07/2018 – Follow-up

ALT
(U/L)

66 71

AST
(U/L)

90 51

ALP
(U/L)

217 126

TB
(µmol/L)

438 154

Alb
(g/L)

47 43

Glob
(g/L)

30 34

Normal ALT: 7–55 U/L; normal AST: 8–48 U/L; normal ALP: 30–120 U/l; normal TB: 1.7–20.5 µmol/L; normal Alb: 34–54 g/L; normal 
Glob: 20–35 g/L.
Alb, albumin; ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate transaminase; Glob, globulin; TB, total bilirubin.

Table 2. Relevant data organized as a timeline.

Date Events

01/01/2017 Initiation of anti-tuberculosis treatment

01/02/2017 Thorax CT:
 – Widespread, scattered cystic bronchiectasis and fibrosis in both lung fields
 –  Acalculous cholecystitis, multiple liver cysts, right exophytic simple renal cyst and 

lumbar spondylosis

03/04/2017 Oesophago-gastro-duodenoscopy:
 – Diagnosis of antral gastritis 

10/04/2017 Physician’s examination:
 –  The patient was referred with jaundice, tea-coloured urinary ascites and bilateral 

leg swelling
 – Hepatomegaly was palpable
 – Abnormal increased liver enzymatic activity

10/04/2017–03/07/2017 Silymarin 140 mg three-times daily treatment

17/04/2017 Clinical and ultrasound follow-up:
 – Liver homogenously increased in echogenicity and smoothness with liver cyst

22/05/2017 Disruption of anti-tuberculosis treatment due to the severity of adverse events

17/07/2018 Follow-up examination with significant reduction of liver activity

of the anti-TB regimen, the elevated liver enzyme failed 
to improve. The turning point was observed upon in-
itiation of silymarin 140 mg TDS, which demonstrated 
significant hepatoprotective effects on anti-TB DILI, as 
shown by the decreased serum AST and ALP levels ob-
tained at routine liver function tests and the follow-up 
visit (Table 1). Additionally, there was a notable reduc-
tion in jaundice, a major concern of the patient, along 

with decrements in terms of bilirubin levels, meaning 
a significant improvement in cholestasis features. Of 
note, this reduction in bilirubin levels is in contrast with 
previous clinical studies, which reported inconsistent 
effects of silymarin treatment on serum bilirubin lev-
els, with some studies reporting no effects and others 
reporting increased bilirubin concentrations.9 In this 
case report, reduction in serum bilirubin levels following  
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silymarin treatment may be linked to its anti-inflam-
matory and antioxidant properties.

These findings support silymarin as a promising sup-
portive intervention aimed at normalizing liver activity 
during DILI, even when trying to avoid disruption of an-
ti-TB treatment.

The clinical effects of silymarin are likely due to its an-
tioxidant property, acting as a free radical scavenger 
and affecting the enzyme systems related to the cellu-
lar damage.6 By decreasing oxidative stress and related 
cytotoxicity, silymarin can protect liver cells that are still 
intact or not yet irreversibly damaged, making it hepato-
protective. Therefore, to achieve maximum benefit, si-
lymarin treatment should begin as early as possible in 

patients with DILI, when the regenerative potential of the 
liver is still high.6

Conclusion
DILI associated with anti-TB drugs is a common and 
severe adverse event. Proper prevention and manage-
ment of anti-TB DILI is crucial as it affects therapy com-
pliance and effectiveness in patients with TB. This case 
report highlighted the moderate efficacy and good 
safety profile of silymarin 140 mg TDS in the manage-
ment of anti-TB DILI, as it decreased serum AST and ALP 
levels over treatment without the development of ad-
verse events, along with a notable reduction in jaundice 
and decrements of bilirubin levels, resulting in general 
positive effects of silymarin on liver function.
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