
http://crim.sciedupress.com Case Reports in Internal Medicine 2019, Vol. 6, No. 3

CASE REPORTS

Methimazole induced hepatotoxicity: A rare adverse
reaction
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ABSTRACT

Methimazole (MMI) is a commonly used medication in the treatment of hyperthyroidism. The side effect profile is extensive and
includes the rare but serious side effect of drug associated liver injury. We report the case of a 51-year-old female who presented
with painless jaundice several weeks after initiating MMI therapy for treatment of hyperthyroidism complicated by Graves’
orbitopathy. Liver function tests on presentation showed alanine aminotransferase (ALT) 1366 IU/L, aspartate aminotransferase
(AST) 853 IU/L, total bilirubin 26.2 mg/dl, alkaline phosphatase 954 IU/L. Workup of structural, infectious, and autoimmune
causes of hepatic injury was negative. The patient was therefore found to have MMI associated liver injury. MMI was discontinued
and the patient was started on ursodiol, resulting in resolution of her jaundice and improvement of her liver function tests.
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1. INTRODUCTION

Methimazole (MMI) is a commonly used medication in the
treatment of hyperthyroidism. Methimazole works by reduc-
ing the production of thyroid hormone through inhibition of
the enzyme thyroid peroxidase (see Figure 1).[1] This results
in decreased synthesis of the thyroid hormones thyroxine
and triiodothyronine. It does not, however, eliminate thyroid
hormone that was produced prior to the initiation of MMI
that is stored in the thyroid or blood.[1] The side effect profile
of the antithyroid medications includes cutaneous reactions,
gastrointestinal discomfort, agranulocytosis, and hepatic dys-
function.[2] Both Propylthiouracil (PTU) and MMI have been
shown to cause elevations in liver transaminases, generally
within the first few months of use.[3, 4] Hepatic dysfunction,

damage, and failure is thought to be more prevalent and se-
vere among users of PTU than MMI, though there is more
recent evidence that the profile of hepatotoxicity between
users of PTU and MMI is similar.[2, 4–6] Women constitute a
majority of the reported cases of antithyroid associated liver
injury, though this may be due to the higher prevalence of
hyperthyroidism and use of antithyroid medications among
women.[7, 8] PTU associated liver toxicity is thought to oc-
cur more commonly among pediatric patients, unlike MMI
which more commonly affects patients over 40 years.[9–11]

In pregnant patients, MMI is avoided in the first trimester
of pregnancy because it has been associated with a higher
rate of birth defects than PTU.[12] Whereas, reports of MMI
induced hepatic failure and death are extremely rare, there
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are a number of cases of PTU induced hepatotoxicity neces-
sitating liver transplant and death associated with the use of
PTU in the treatment of hyperthyroidism.[5, 13] The associa-
tion between MMI induced liver toxicity in the treatment of

hyperthyroidism is not well characterized, as there are only
about 30 reported cases in the literature. In this case report,
we present a middle-aged woman who developed hepatotoxi-
city following MMI treatment for Graves’ orbitopathy.

Figure 1. Overview of the mechanism of Methimazole (MMI). MMI blocks production of thyroid hormone (T3, T4)
through inhibition of thyroid peroxidase (TPO) and prevention interaction of iodine (Io) with thyroglobulin after it is
converted from iodide (I-). Diiodotyrosine (DIT) and monoiodotyrosine (MIT) are not directly affected by MMI.

Table 1. Liver function tests from the day of admission to
hospital followed over the next 28 days

 

 

 Day  
1 

Day  
3 

Day 
 5 

Day  
7 

Day  
9 

Day  
14 

Day  
28 

AST 853 1,038 729 342 191 66 68 
ALT 1,366 1,691 1,694 1,156 799 340 196 
ALP 954 1,133 1,173 970 777 466 289 
TBili 26.2 33.2 34.6 25.5 13.8 7.6 3.6 

Note. Aspartate aminotransferase (AST) (IU/L), Alanine aminotransferase (ALT) (IU/L), Alkaline  

phosphatase (ALP) (IU/L), Total bilirubin (TBili) (mg/dl) 

2. CASE PRESENTATION
The patient is a 51-year-old woman with past medical history
of Hashimoto’s disease complicated by Graves’ orbitopa-
thy who presented with new onset painless jaundice. Six
weeks prior to presentation she had been started on MMI
for treatment of her Graves’ orbitopathy. She had previously
undergone orbital decompression surgery and treatment with
steroids in an attempt to improve her Graves’ orbitopathy

which were unsuccessful. She had no history of alcohol
abuse. On admission to the hospital, her skin exam was
notable for jaundice and her abdomen was nontender to pal-
pation. She had no bruises, rashes, spider angiomata, or
asterixis. Laboratory studies showed alanine aminotrans-
ferase (ALT) 1366 IU/L, aspartate aminotransferase (AST)
853 IU/L, total bilirubin 26.2 mg/dL, alkaline phosphatase
954 IU/L, and albumin 3.4 g/dL (see Table 1). Her complete
blood count and coagulation profile were within normal lim-
its. A structural cause of her new onset liver disease was
ruled out with computed tomography (CT) of her abdomen
which showed a normal-appearing liver. Additional imaging
for structural cause of her liver disease with magnetic res-
onance cholangiopancreatography revealed normal biliary
tree anatomy without obstruction. Serologic workup for ad-
ditional causes of liver disease secondary to viral hepatitis,
autoimmune hepatitis, primary biliary cholangitis, alpha-1
antitrypsin deficiency, and Wilson’s disease were unremark-
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able. The basic metabolic profile (BMP) found that the
patient was hyponatremic with a sodium of 131 mmol/L.
She was also found to have a total cholesterol level of 793
mg/dl. Though the patient reported a slight increase in free
water intake, her hyponatremia workup including urine stud-
ies was negative. Therefore, we believed the etiology of her
hyponatremia to be a pseudohyponatremia secondary to hy-
percholesterolemia. After ruling out structural and serologic
causes for liver disease, the patient’s jaundice and elevated
LFTs were attributed to a drug-induced liver injury secondary
to new onset MMI use. MMI was held throughout her hos-
pitalization and she was started on ursodiol 300 mg twice
daily. LFTs peaked between days 3 and 5 of hospitalization
with ALT 1,847 IU/L, AST 1,028 IU/L, alkaline phosphatase
1,173 IU/L, and total bilirubin 34.6 mg/dl. Upon discharge
one week later, LFTs showed significant improvement with
ALT 340 IU/L, AST 66 IU/L, alkaline phosphatase 466 IU/L,
and total bilirubin 7.6 mg/dL. Hepatic synthetic function
remained intact and the patient remained without symptoms
through follow-up 28 days after her initial presentation.

3. DISCUSSION

The antithyroid medication MMI is frequently prescribed
to patients with hyperthyroidism. It is generally well toler-
ated with a low incidence of associated side effects.[2] MMI
associated liver injury is an especially rare complication.
Previous case reports involving MMI associated hepatotoxic-
ity suggest MMI causes damage through a cholestatic pro-
cess.[14–18] However, in the case presented, the total bilirubin
and transaminase (ALT/AST) levels were elevated to a higher
degree than those reported in other cases. Though the mecha-
nism for MMI induced hepatotoxicity is not well understood,
it is likely the result of several components which would
explain the mixed pattern of liver injury seen in the patient
described. The first is the metabolism of MMI in the hepatic
cytochrome P450 system, which results in the production
of reactive metabolites capable of causing intracellular dam-
age to hepatocytes.[19] MMI associated liver injury is also
believed to contribute to a disruption in bile flow, which
would lead to a conjugated hyperbilirubinemia.[20] Lastly,
there is some evidence that intracellular damage accumu-
lated within hepatocytes caused by MMI may induce cellular
death through apoptosis and/or necrosis.[21, 22] A combi-
nation of these events in the patient described could have
contributed to the onset of her liver injury and would ex-
plain the elevation in both her total bilirubin and AST/ALT.
This patient’s presentation of painless jaundice with elevated
bilirubin, AST, and ALT six weeks after initiating MMI
and the rapid improvement of her LFTs following the dis-
continuation of MMI suggests MMI was the cause of her

liver injury. MMI induced liver toxicity may occur any time
from the first few days of treatment through six months after
initiation of the drug, though most cases of MMI induced
liver injury have been shown to occur within 12-weeks of
initiation of the drug.[4, 23–26] On her initial presentation
six weeks after starting MMI, this patient’s ALT was 1366
IU/L (0-35 IU/L), alkaline phosphatase 954 IU/L (30-120
IU/L), and total bilirubin 26.2 mg/dl (0.3-1.0 mg/dl), all of
which were many folds higher than the upper limit of nor-
mal. As the diagnosis of acute drug-induced liver injury
is one of exclusion, it was imperative to evaluate and ex-
clude other potential causes of liver injury in this patient who
had no previous history of liver disease. Potential causes
of liver injury which were evaluated and ruled out in this
patient were alcoholism, biliary obstruction, viral hepatitis,
autoimmune hepatitis, primary biliary cholangitis, alpha-1
antitrypsin deficiency, and Wilson’s Disease. In addition to
eliminating other potential causes and establishing a tempo-
ral relationship between initiation of medication and onset
of liver injury, the diagnosis of acute drug induced liver in-
jury requires any one of a greater than or equal to five-fold
increase over the upper limit of normal for ALT, a greater
than or equal to two-fold increase over the upper limit of
normal for alkaline phosphatase, or a greater than or equal
to three-fold increase over the upper limit for ALT with a si-
multaneous greater than 2-fold increase in bilirubin over the
upper limit of normal.[27] This association between MMI ini-
tiation and liver injury is confirmed using the Roussel Uclaf
Causality Assessment Method (RUCAM), a validated tool
which can establish causality between medication use and
onset of liver injury.[28] Though the RUCAM scale has been
used to demonstrate MMI induced liver injury, in previously
reported cases patients were on multiple potentially hepato-
toxic drugs which could have clouded the effect of MMI on
liver injury, unlike the presented case in which the patient
was only taking MMI.[29] The patient’s score of 7 on the
RUCAM scale indicates MMI is probable cause of her drug
induced liver injury.[28] Additionally, the patient was found
to be hyponatremic with sodium 131 mmol/L. Hyponatremia
workup demonstrated total serum lipids of 793 mg/dl. Using
the formula Corrected sodium (mmol/L) = Measured sodium
(mmol/L) + [total lipids (mmol/L)/10], after converting total
serum lipids to mmol/L, corrected sodium was calculated to
be 133 mmol/L.[30, 31] Despite the patient’s admitted increase
in free water intake prior to presentation, hyponatremia on
presentation was likely a pseudohyponatremia secondary to
hyperlipidemia. The initiation of MMI and onset of jaun-
dice in a patient found to have elevated liver function tests
and hyperlipidemia indicates a cholestatic pattern of acute
liver injury secondary to recent MMI use. Fortunately, the
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drug induced liver injury caused by MMI is typically re-
versible. Aside from immediate discontinuation of the medi-
cation, monitoring of liver function tests, and change to an
alternative antithyroid treatment, there is no standard ther-
apy shown to affect resolution of MMI induced liver injury,
though several approaches have been tried. MMI induced
liver injury has been treated in individual cases with steroids,
intravascular glutathione, and ursodeoxycholic acid, to vary-
ing degrees of success.[15, 16, 32, 33] In the patient described,
MMI was immediately discontinued upon her presentation
to the hospital, and she was started on ursodiol, which she
continued during her one-week hospital stay. During that
time, her LFTs were trended, and at the time of discharge
one week later her LFTs improved to ALT 340 IU/L, AST
66 IU/L, alkaline phosphatase 466 IU/L, and total bilirubin
7.6 mg/dl. The mainstays of treatment of hyperthyroidism
secondary to Graves’ disease are antithyroid medications,
radioactive iodine ablation, and thyroidectomy.[34] Because

PTU is also strongly associated with hepatic injury, this pa-
tient was advised to follow with her primary care provider
and endocrinologist following discharge from the hospital
for treatment of her hyperthyroidism.[34]

4. CONCLUSION
The ability to identify uncommon medication side is a dif-
ficult task for the clinician especially when symptoms may
not present until months after medication initiation. Failure
to recognize MMI induced liver injury as a potential cause
of liver disease may lead to serious hepatic dysfunction. We
hope to draw attention to the association between initiation
of MMI and acute drug induced liver injury, and hope that
clinicians will remain mindful of this rare but serious side
effect when using this medication in the treatment of hyper-
thyroidism.
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