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ABSTRACT

Introduction: Graves’ disease (GD), an autoimmune disorder caused by high levels of auto-
antibodies against the thyroid-stimulating hormone receptor, is considered the most common 
cause of thyrotoxicosis, characterized by features such as goiter, ophthalmopathy and der-
mopathy. In our country, the administration of antithyroid drugs (ATD) is the first line of treatment 
in this disease. Side effects are rare but some of them, such as agranulocytosis or liver damage, 
may become serious. Case presentation: We report the case of a 20-year-old female patient 
who was diagnosed with GD after being previously diagnosed with viral hepatitis A. Treatment 
was initiated with methimazole 30 mg/day, and three weeks later she developed intense he-
patic cytolysis and cholestatic syndrome, therefore the ATD was stopped. A suspicion of au-
toimmune liver disease was raised, and a liver biopsy was performed in order to establish the 
diagnosis. The next therapeutic option for hyperthyroidism was radioactive iodine (RAI). Three 
months following RAI, the patient presented severe hypothyroidism, thereupon treatment with 
levothyroxine was initiated. Conclusions: Although severe acute liver injury is rare, mild liver 
dysfunction is quite common in patients with GD. The overproduction of thyroid hormones, or 
the treatment with ATD through immune mediated processes or drug reactions, represent pos-
sible mechanisms responsible for liver damage.
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Introduction

Graves’ disease (GD) is an organ-specific autoimmune disorder of unknown 
cause and the most common form of thyrotoxicosis. It affects women more 
commonly than men (5  :  1), with a peak incidence between the second and 
forth decade of life.1,2 Thyrotoxicosis, goiter, ophthalmopathy, and dermopa-
thy are features that can be typically found in a patient with GD.1 Goiter and 
hyperthyroidism that appear in GD are due to a high level of circulating autoan-
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tibodies that are directed against the thyroid-stimulating 
hormone (TSH) receptor in the thyroid cell membrane 
(TRAb).1 These autoantibodies are synthesized by B lym-
phocytes in the thyroid gland, which were stimulated 
by the T lymphocytes.1,2 A thyroid ultrasound usually 
describes a diffusely enlarged, hypoechoic thyroid with 
increased vascularity.2 There is evidence that suggests a 
familial predisposition in developing GD, and environ-
mental triggers include stress, tobacco use, pregnancy, 
viral or bacterial infections, and iodine exposure.1 Treat-
ment for GD implies the use of antithyroid drugs (ATDs) 
such as methimazole, carbimazole, or propylthiouracil 
in order to reduce the high production of thyroid hor-
mones.1,2 Common side effects of ATDs are itching, skin 
rash, and abnormal hair loss, while less common side ef-
fects include muscle and joint pain, headache, swelling, 
and in severe cases liver injury or agranulocytosis.2 An-
other treatment option for GD, which reduces the amount 
of thyroid tissue, is radioactive iodine treatment (RAI) or 
total thyroidectomy.1,2 This article aims to present the case 
of a young female patient with GD who had been previ-
ously diagnosed with viral hepatitis A and who developed 
acute cholestatic syndrome after ATD use.

CASE PRESENTATION

A 20-year-old female patient was admitted to the Infec-
tious Diseases Department of Mureș Clinical County 
Hospital with symptoms such as nausea, vomiting, jaun-
dice, and urinary hyperchromia. The laboratory workup 
revealed high values of direct bilirubin and total bilirubin, 
hepatic cytolysis, and positive immunoglobulin M anti-
body to hepatitis A virus. Abdominal ultrasound showed 
hepatosplenomegaly, visible intrahepatic ducts, and gall-
bladder wall thickening. A diagnosis of acute viral hepa-
titis A was established and treatment with intravenous 
infusions of glucose 5% and hepatoprotective agents was 
initiated. The patient’s general status as well as the hepatic 
panel tests improved. During hospitalization, she present-
ed an enlargement of the anterior cervical region, there-
fore, two weeks after discharge, she was evaluated by an 
endocrinologist.

A thyroid ultrasound was performed, which described 
an increased volume, with inhomogeneous structure and 
enhanced vascularity, suggesting an autoimmune thy-
roid disease. Blood test evaluation showed thyrotoxicosis 
with a TSH of 0.0090 µUI/mL (normal range: 0.55–4.78), 

TABLE 1.  The evolution of liver panel, bilirubin tests, and thyroid function

Time frame AST 
(NR: 5–34 U/L)

ALT
(NR: 0–55 U/L)

GGT
(NR: 12–64 U/L)

DB
(NR: 0.0–0.5 mg/dL)

TB
(NR: 0.2–1.2 mg/dL)

Thyroid 
function

Treatment received

Onset of the viral 
hepatitis

1516 1727 – 5.22 6.28 – Hepatoprotective drugs
+

infusions with glucose 
5%

2 weeks after being 
discharged from the 
Infectious Diseases 
Department 

80 150 – 0.97 1.44 Thyrotoxicosis Hepatoprotective drugs
+

introduction of ATD

3 weeks later 1393 1995 275 8.98 12.39 – Stopping methimazole 
Hepatoprotective drugs

+
prednisone 

+
gastroprotective agents

+
cardioactive agents

After 10 days of 
treatment

259 628 238 5.24 6.44 –

After 1 month from 
stopping ATD

46 166 97 1.36 2.22 Euthyroidism

5 months later 25 38 28 – – Relapse of the 
hyperthyroidism

Hepatoprotective drugs
+

cardioactive agents

2 months later 34 60 36 0.44 1.1 Mild 
thyrotoxicosis

3 weeks after RAI
Hepatoprotective drugs

+ 
cardioactive agents

3 months later 23 30 21 – – Severe 
hypothyroidism

Levothyroxine

AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma-glutamyl transferase; DB, direct bilirubin; TB, total bilirubin
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free thyroxine (FT4): 4.33 ng/dL (normal range: 0.89–
1.76), free triiodothyronine (FT3): 14.68 pg/mL (normal 
range: 2.3–4.2), with high levels of anti-thyroid peroxi-
dase (ATPO) of 1,571.0 UI/mL (normal range: <35) and 
TRAb: 33.41 UI/L (<1.75). She was eventually diagnosed 
with GD and treatment with 30 mg of methimazole along 
with 30 mg of propranolol was started.

After roughly three weeks of treatment with ATDs, the 
patient was admitted to the Endocrinology Department 
of Mureș County Clinical Hospital complaining of tired-
ness, fatigue, jaundice, and urinary hyperchromia. Physi-
cal examination revealed icteric sclera and skin, no signs of 
ascites or abdominal tenderness, negative Murphy’s sign, 
and no ophthalmopathy. The liver blood panel described 
hepatic cytolysis and cholestatic syndrome on several de-
terminations (Table 1). 

While the patient was admitted to our department, 
treatment with hepatoprotective drugs was started, 
whereas the treatment with ATDs was stopped. However, 
the patient’s general state did not improve. A suspicion of 
autoimmune cholangiohepatitis was raised, and the pa-
tient was transferred to the Gastroenterology Department 
for further medical investigations. 

In the Gastroenterology Department, the physical ex-
amination revealed hepatosplenomegaly, normal heart 

rate and blood pressure. Liver tests showed severe cy-
tolysis and cholestasis. Hepatitis B and C testing, and 
the markers for autoimmune hepatitis and primary bili-
ary cirrhosis (anti-smooth muscle antibodies, anti-liver 
kidney microsomal type 1 antibodies, antimitochondrial 
antibodies, antinuclear antibodies, anti-soluble liver anti-
gen antibodies) were negative, with normal serum protein 
electrophoresis, prothrombin time, and albumin levels. 
Abdominal ultrasound depicted splenomegaly, lymphade-
nopathy in the hepatic hilum, hepatomegaly, and gallblad-
der wall thickening, with no obstruction of biliary ducts. 
Infusions with hepatoprotective agents were initiated, as 
well as treatment with prednisone (1 mg/kg/day) and ur-
sodeoxycholic acid (10 mg/kg/day).

Liver biopsy described hepatitis with minimum necrot-
ic-inflammatory activity, and minimum inflammatory in-
filtrate at the portal space formed by lymphocytes, neutro-
phils, and eosinophilic granulocytes (Figure 1). 

Under treatment with hepatoprotective, gastroprotec-
tive, and cardioactive agents, prednisone tapering regimen 
and ursodeoxycholic acid, the patient’s liver condition 
progressively improved. She was retransferred to the En-
docrinology Department, where the thyroid function tests 
were normal, while the hepatic panel described mild cy-
tolysis and cholestatic syndrome (Table 1).

�

�

FIGURE 1.  The microscopic aspect of the liver biopsy
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The patient was reevaluated after five months, when 
the thyroid function tests revealed a relapse of the hyper-
thyroidism, whereas the liver function tests were normal. 
Given the medical history of the patient and the acute liver 
injury (ALI) secondary to the administration of ATDs, the 
patient was advised to undergo treatment with RAI. One 
month later, she received a therapeutic dose of 11.72 mCi of 
I-131. The patient was reevaluated three weeks later, when 
she was still in mild thyrotoxicosis, eventually being dis-
charged without any additional ATD. Three months later, 
the patient presented severe hypothyroidism (TSH level 
of 285.746 µUI/mL and FT3 level of <0.20 pg/mL), with a 
low thyroid volume and normal liver functions tests, there-
upon treatment with levothyroxine was initiated (Table 1).

The patient agreed to the publication of her medical 
information, the manuscript being written respecting the 
ethical principles stated in the Declaration of Helsinki. 

DISCUSSIONS

We report the case of a 20-year-old female patient who was 
diagnosed with GD. Prior to the diagnosis, the patient had 
viral hepatitis A, which required the admission to the In-
fectious Diseases Department. ATDs are usually the first-
line treatment option with remission rates ranging from 
14% to 80%, the recommended duration of therapy being 
12–18 months.2,3 In our case, the treatment was started 
with methimazole 30 mg/day alongside with propranolol 
30 mg/day. Our patient had slightly elevated liver func-
tion tests before initiating the ATD, most probably due to 
thyrotoxicosis; nevertheless, three weeks after starting the 
medication, she developed jaundice, urinary hyperchro-
mia, and fatigue, suggesting an ALI.

The incidence of hepatotoxicity associated with the use 
of any ATD is low (<0.5%), propylthiouracil being the thi-
onamide that is reported to have a higher risk of serious, 
non-dose related liver injury, especially in pediatric pa-
tients. The risk of liver failure is 1 in 2,000 children and 1 in 
10,000 adults.4,5 On the other hand, methimazole toxicity 
is found more often in patients over 40 years of age, with 
no reported deaths from liver failure.4 In the literature, 
there are several studies that have observed the hepatotox-
icity profiles of methimazole vs. propylthiouracil. A study 
conducted in Japan found a 6.6% incidence of methima-
zole-induced hepatotoxicity from 30 mg/day compared to 
26.9% in case of propylthiouracil at 300 mg/day.4,6 Wang et 
al. reported that hepatitis had a higher incidence rate than 
acute liver failure (ALF) when comparing methimazole vs. 
propylthiouracil.7 Moreover, methimazole use, especially 
in high dose, associated an increased risk of hepatitis when 

compared with any propylthiouracil use.7 Rivkees & Szarf-
man reported that methimazole had a higher rate of mild 
liver injury (cytolysis, jaundice, or cholestasis) but a lower 
rate of severe liver injury (hepatitis, ALF, or liver trans-
plant) than propylthiouracil.8

A first hypothesis in the mechanism of developing an ALI 
in patients with GD is that hyperthyroidism can cause liver 
damage directly by increasing the metabolic rate, resulting 
in a higher oxidative capacity and oxidative tissue damage.1 
Oshima et al. reported in 1990 an autopsy case of death 
due to hyperthyroidism in which the autopsy revealed he-
patic inflammation, fibrosis, and centrilobular necrosis.9–11 
Hyperthyroidism increases the production of insulin-like 
growth factor within the liver, resulting in a hypermetabolic 
state that can make the liver more prone to injury.12 

A second hypothesis in developing an ALI after start-
ing treatment with methimazole could be related to the 
implication of an immune-mediated process and/or drug 
reactions, though the exact mechanism is not yet fully un-
derstood.4 In 2004, Mikhail reported a case of a 43-year-old 
woman who developed severe, though reversible choles-
tatic jaundice after 4 weeks of treatment with methimazole, 
with an improvement in general state after stopping the 
medication.13 Drug-induced liver injury due to methima-
zole is reported more often in the first weeks after starting 
the treatment, the injury having usually a cholestatic type 
pattern with symptoms such as jaundice, fatigue, pruri-
tus, and malaise.4,13–15 Chang et al. reported that elevated 
TRAb levels might predispose the patient to carbimazole/
methimazole-induced cutaneous reactions and/or hepato-
toxicity.16 Heidari et al. found that mice that were treated 
with a nonhepatotoxic dose of bacterial lipopolysaccharide 
(LPS) from E. coli as well as with ATD in nonhepatotoxic 
doses, presented with hepatic inflammation that eventu-
ally led to ALI.17 LPS can stimulate toll-like receptors and 
activate the Kupffer cells that could damage the hepato-
cytes and furthermore, produce inflammatory cytokines 
and proteolytic enzymes.17 After the inhibition of Kupffer 
cells by methyl palmitate, methimazole-induced hepato-
toxicity as well as propylthiouracil-induced liver injury in 
LPS-treated mice diminished.17 

A third hypothesis for the onset of an ALI is the pres-
ence of an underlying autoimmune disease that causes se-
rious damage to the liver such as an autoimmune hepatitis. 
In order to diagnose an autoimmune liver disease, autoim-
mune markers and liver biopsy are needed.10 In our case, 
biopsy found no specific microscopic features for autoim-
mune hepatitis, and serum tests were negative.

In our case, the most plausible hypothesis for the oc-
currence of ALI is that the recent history of viral hepatitis 
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A, concurrent with the consecutive administration of me-
thimazole, led to the development of an acute cholestatic 
syndrome.

Another treatment option for hyperthyroidism is based 
on reduction of the amount of thyroid tissue with either 
RAI or thyroidectomy, especially in patients with relaps-
ing hyperthyroidism after stopping the ATD.2 RAI for GD 
is a safe form of treatment, though with a latency period 
that can last up to 6 months.3 Sundaresh et al. conducted a 
retrospective study on 720 patients and reported a failure 
rate in correcting the hyperthyroidism of 48.3% for ATD 
treatment compared with 8% for RAI.18 Nearly 3 months 
after RAI, our patient developed severe hypothyroidism, 
and treatment with levothyroxine was initiated. 

CONCLUSIONS

Although severe ALI is rare, mild liver dysfunction is quite 
common in patients with GD. Overproduction of thyroid 
hormones, or treatment with ATD through immune-
mediated processes or drug reactions represent possible 
mechanisms responsible for liver damage. Liver tests mon-
itoring during ATD therapy is recommended, especially in 
patients with prior liver dysfunction. In cases where ATDs 
are not indicated, definitive treatment with either RAI or 
total thyroidectomy may represent effective therapeutic 
options. Although hypothyroidism is a complication of the 
definitive treatment, management of this condition may be 
easier than the one of hyperthyreosis. 
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