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Abstract

Thyrotoxicosis is one of the most frequent endocrine disorders. Me-
thimazole is the anti-thyroid drug for the treatment of hyperthyrodism. 
Methimazole is rarely associated with hepatic toxicity. We reported a 
case of 56-year-old woman who developed hepatotoxicity and anti-
nuclear antibody positivity during methimazole treatment. Increased 
liver enzyme levels appeared after 1 month of the methimazole treat-
ment. Viral hepatitis markers were negative. The radiological exami-
nations were normal. According to the CIOMS/RUCAM scale, the 
score was 11 and the causal relationship of the hepatic adverse re-
action by methimazole was highly probable. Methimazole-induced 
hepatotoxicity was considered and methimazole treatment was can-
celled. The laboratory parameters returned to normal after 15 days. 
The mechanism of hepatotoxicity due to methimazole treatment was 
not fully understood. It has been hypothesized that there is a genetic 
predisposition, associated with a dose-dependent immune reaction. 
In conclusion, physicians should be aware the risk of hepatotoxicity 
related with methimazole treatment.
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Introduction

Thyrotoxicosis is a common condition associated with excess 
circulating thyroid hormones free thyroxine (FT4) and/or free 
triiodothyronine (FT3) [1]. The term thyrotoxicosis, rather 

than hyperthyroidism, should be used for this disorder, because 
it needs not to be associated with hyperfunction of the thyroid 
gland. The term hyperthyroidism is reserved for disorders that 
result from sustained overproduction and release of hormone 
by the thyroid gland. Current treatment of hyperthyroidism is 
based on drugs, surgery and radioactive iodine.

Methimazole is the anti-thyroid drug of choice because of 
its potency and infrequent side effects which are usually mild 
[2]. Methimazole is associated with cholestasis rather than 
hepatic necrosis, and the risk is increased with higher doses 
administered in older patients. Mild side effects occur in up 
to 20% of patients and include skin reactions, arthralgia, gas-
trointestinal symptoms, an abnormal sense of taste, and occa-
sionally, sialadenitis. Other effects include thrombocytopenia, 
enlargement of lymph nodes, a lupus-like syndrome includ-
ing the development of anti-neutrophil cytoplasmic antibody 
(ANCA)-positive vasculitis and toxic psychoses [3].

In this report, a case is presented with thyrotoxicosis and 
treated with methimazole, but the patient developed hepato-
toxicity and anti-nuclear antibody (anti-ANA) positivity.

Case Report

A 56-year-old woman with a 2-month history of sweating and 
palpitations was admitted to the hospital.

Biochemical values were compatible with primary hyper-
thyroidism. Pre-treatment liver enzyme values were normal. 
She was taking the methimazole tb (30 mg/day) and nebivolol 
tb (5 mg/day) for 1 week. The liver enzyme values increased 
at the end of the first month of methimazol treatment (Table 
1). Patient was referred to our department with increased liv-
er enzymes, normal upper abdominal MRI and MR cholan-
giography. Patient was admitted to our outpatient clinic with 
the symptom of weakness. On physical examination, BP was 
120/80 mm Hg, pulse was 60/min and rhythmic, and sclera 
was sub-icteric. The other systemic physical examinations 
were normal. The laboratory results were as follows: sedi-
mentation: 32 mm/h, all hepatic serology tests were negative, 
aPTT: 31 s, PTT: 12 s, INR: 0.83, ANA: (++), anti-dsDNA: 
(-), AMA: (-), cANCA: (-), pANCA: (-) and TRAbs: (-). The 
thyroid Doppler-ultrasonography showed that both thyroid 
lobes were normal size with lobulated borders, excessive het-
erogenic and decreased echogenic parenchyma, and minimally 
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increased vascularity. On thyroid scintigraphy taken 20 min af-
ter intravenous administration of 4 mCi Tc-99m pertechnetate, 
thyroid gland localization was normal. Activity distribution 
was relatively homogeneous. Uptake was increased visually. 
Our differential diagnosis included autoimmune thyroiditis 
and drug-induced hepatotoxicity. For this reason, methimazol 
treatment was stopped. Patient’s liver enzyme values turned to 
normal on follow-up within 15 days (Table 1). Patient who had 
no symptoms and normal thyroid hormone profile was advised 
to be followed up at outpatient clinic.

Discussion

Methimazole, a thioureylene anti-thyroid drug, is well-known 

adverse drug reactions such as teratogenicity, agranulocytosis, 
acute hepatic necrosis and cholestasis hepatitis. Drug-induced 
hepatotoxicity is difficult to diagnose, and some criteria are 
needed to make the diagnosis. In 1989, an international consen-
sus was carried out at Paris and some criteria were introduced. 
Nowadays, CIOMS/RUCAM scale (Council for International 
Organizations of Medical Sciences/Roussel Uclof Causol-
ity Assessment Method) is used for assessment (Table 2) [4]. 
Hung et al [5] documented a case of hepatotoxicity induced by 
methimazole treatment after 5 months of methimazole treat-
ment. In our patient, it was 1 month after the beginning of 
methimazole treatment. The presences of risk factors for other 
liver diseases were excluded with clinical history and physical 
examination in our patient. The presented case had 11 points 
which was calculated using CIOMS scale, which suggested 

Table 1.  The Laboratory Values Before, During and After the Methimazole Treatment

Methimazole pre-treatment During methimazole treatment Methimazole post-treatment
AST (N: 0 - 34 U/L) 16 201 29
ALT (N: 0 - 49 U/L) 15 417 35
ALP (N: 39 - 155 U/L) 326 150
GGT (N: 0 - 73 U/L) 19 1,385 1,088
Total biluribin (N: 0.3 - 1.2 mg/dL) 3.1 1.07
Direct biluribin (N: 0 - 0.2 mg/dL) 2.43 0.5
Amylase (N: 30 - 130 U/L) 42 40
WBC (N: 4.6 - 10.2 × 103/μL) 8.26 6.4 10.5
FT3 (N: 2.3 - 4.2 pg/mL) 5.24 2.37 2.33
FT4 (N: 0.7 - 1.48 ng/dL) 0.8 0.9
TSH (N: 0.27 - 4.2 mU/L) 0.005 2.1 1.78
Anti-TPO (N: 0 - 34 IU/mL) 293.6
Anti-Tg (N: 0 - 115 IU/mL) 15.1

Table 2.  CIOMS/RUCAM Scale 

Type of liver injury Hepatocellular Cholestatic/mixed Points
Time of onset of the event First exposure Second exposure First exposure
Time from drug intake 
until reaction onset

5 - 90 days 1 - 15 days 5 - 90 days
< 5 or > 90 days > 15 days < 5 or > 90 days

Time from drug withdrawal 
until reaction onset

≤ 15 days ≤ 15 days ≤ 30 days

Risk factors Alcohol Alcohol or pregnancy +1
Age ≥ 55 years Age ≥ 55 years +1

Course of the reaction > 50% improvement 8 days - +3
> 50% improvement 30 days > 50% improvement 180 days +2
- < 50% improvement 180 days +1
Lack of information or 
no improvement

Lack of information or 
no improvement

+0

Worsening or < 50%  
improvement 30 days

- -1

Score analysis: 0 or lower: relationship with the drug excluded; 1 - 2: unlikely; 3 - 5: possible; 6 - 8: probable; > 8: highly probable.
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that methimazole-treatment-induced hepatotoxicity was high 
probability. The estimated incidence of hepatotoxicity induced 
by anti-thyroid drugs is 0.1-0.2%; however, actual incidence is 
unknown. The 25-50% of fulminant hepatic failure cases can 
be fatal [2]. A review of the literature has revealed around 22 
cases of cholestatic jaundice due to both methimazole and car-
bimazole treatments [6]. Thionamide-induced liver damage is 
an idiosyncratic reaction that can develop at any time, but usu-
ally occurs within the first 3 months of treatment. It occurs in 
about 1% of patients, with a predisposition for women younger 
than 30 years of age [7]. Methimazole treatment usually causes 
cholestatic type hepatotoxicity. Mechanism of hepatic injury 
caused by methimazole is not well known, but an immune me-
diated injury may play a role [8]. It is important to follow the 
patient for the development of hepatic injury which may occur 
during the treatment with methimazole, which is an important 
drug in hyperthyroidism treatment.
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