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Abstract: Liver dysfunction in patients with hyperthyroidism includes abnormalities associated 

with the effects of thyroid hormone excess, those secondary to drug-induced liver injury, and 

changes resulting from concomitant liver disease. Our goal was to describe clinical, biochemical, 

and histopathological patterns in patients suffering from hyperthyroidism and concomitant liver 

dysfunction and to propose an algorithm of procedures to facilitate diagnosis and management 

of such cases. This study describes seven patients with liver biochemistry abnormalities detected 

after diagnosis of hyperthyroidism and one with undiagnosed decompensated hyperthyroidism 

and acute hepatitis. Two patients showed autoantibody reactivity which, together with liver 

histology, suggested the diagnosis of classic autoimmune hepatitis. Three patients experienced 

hepatotoxicity induced by propylthiouracil, the manifestations of which ranged from a benign 

course after drug withdrawal in one, a longstanding course in another suggesting drug-induced 

autoimmune hepatitis, and a more severe clinical condition with acute liver failure in a third 

patient, requiring liver transplantation. The three remaining patients showed no precipitating 

factors other than thyroid hyperactivity itself. They could be interpreted as having a thyroid 

storm with different clinical presentations. In conclusion, this series of patients illustrates the 

most frequent patterns of hepatocellular damage associated with hyperthyroidism and provides 

an algorithm for their diagnosis and treatment.

Keywords: thyroid disease, liver function tests, autoimmune hepatitis, drug-induced hepatitis, 

thyrotoxicosis hepatitis

Introduction
Liver dysfunction related to hyperthyroidism encompasses abnormalities associated with 

the effects of thyroid hormone excess, drug-related hepatic injury, and the presence of 

concomitant liver disease.1 In patients with hyperthyroidism who have never been treated, 

alterations in liver biochemistry are frequent, occurring in 45%–90% of this population2,3 

and being usually mild and asymptomatic.4,5 Increases in serum alkaline phosphatase, often 

attributed to its bone fraction,6 followed in frequency by increases in levels of aminotrans-

ferases and bilirubin are also observed. Although less frequent, symptomatic cholestasis7 

and hepatitis8 of variable intensity may also occur. When symptomatic hepatitis develops, 

a more severe disease known as thyrotoxic hepatitis9,10occurs, but biochemical normalization 

is usually achieved after euthyroid status is reached. The aim of this paper was to report 

cases of hyperthyroidism-related liver dysfunction and to discuss the clinical spectrum of 

hepatocellular injury in this context along with the therapeutic approach.

Seven patients with a previous diagnosis of hyperthyroidism, including three with 

definite Graves’ disease, who developed alterations in hepatic biochemistry after 
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diagnosis of this disease, are included. A case of previously 

undiagnosed decompensated hyperthyroidism presenting 

as acute hepatitis is also described. Laboratory findings are 

shown in Table 1 and the main histological alterations on 

liver biopsy (performed in six of eight patients, and two at 

autopsy) in Table 2.

Aspartate aminotransferase, alanine aminotransferase, 

gamma glutamyl transpeptidase, and alkaline phosphatase 

were determined by a kinetic automatized method and 

bilirubin by a colorimetric automatized method. Thyroid 

hormones were determined by electrochemiluminometric 

assay. Antinuclear and antiactin antibodies were tested by 

indirect immunofluorescence in acetone-fixed HEp-2 cells 

and human fibroblasts, respectively. Antismooth muscle, 

antiliver kidney microsome type 1, and anticollecting duct 

cell antibodies were detected by indirect immunofluorescence 

in unfixed murine tissue sections. Serum titers of 1:40 or 

higher were considered positive for antinuclear, antismooth 

muscle, and antiliver kidney microsome type 1, and from 

1:10 for antiactin antibodies. Other laboratory tests were 

performed according to the standard techniques used in the 

laboratory at our institution.

The histological liver specimens were fixed in 4% 

formaldehyde and subjected to hematoxylin-eosin, Masson, 

and Picrosirius staining. Liver tissue examinations were 

performed by an experienced liver pathologist.

All patients were female and aged 15–43 years. The 

maximum interval between diagnosis of hyperthyroidism 

and clinical manifestation of liver disease was 4 years. 

Five patients were using specific antithyroid therapy, four 

were taking propylthiouracil 200–900 (mean 325) mg/day, 

and one was taking methimazole 60 mg/day. Three patients 

were not taking antithyroid drugs when the symptoms related 

to liver disease started. Independent of the causative factor, 

all patients had similar clinical manifestations, including 

nausea, vomiting, jaundice, dark urine, pale stools, abdominal 

pain, and diarrhea. None had symptoms or signs of hyper-

sensitivity such as rash or urticaria. Serological markers for 

viral hepatitis were negative in all cases, as well as other 

specific markers of liver disease, except for antismooth 

muscle and antiliver kidney microsome type 1 antibodies in 

cases 3 and 4, respectively.

One patient showed significant recovery after propylth-

iouracil withdrawal and another, who had not been treated 

previously, became asymptomatic and had biochemical 

improvement after starting an antithyroid drug. Patients who 

had been receiving antithyroid drugs before the onset of liver 

symptoms had their therapeutic protocol changed, even if 

the medication in use was not the most probable cause of 

their liver disorder. Three patients with a favorable outcome 

received radioactive iodine as definite therapy after clinical 

compensation and two were controlled with antithyroid 

drugs. One patient underwent liver transplantation and two 

patients had a fatal outcome.

Case 1
Case 1 was a 27-year-old woman who had taken propylthio-

uracil 600 mg/day for 6 months because of Graves’ disease. 

Table 1 Exam results at onset of liver symptoms

Biochemical findings Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8

AST (xNV) 37 2.17 13.0 80.3 3.4 3.2 20.2 35.7
ALT (xNV) 34 2.4 9.15 45 2.6 1.9 29.7 23.6
Alkaline phosphatase (xNV) 3.3 1.65 2.0 3.3 2.1 2.7 1.57 2.5
GGT (xNV) NA 4.4 1.3 NA 0.4 2.3 5.9 1.7
Total bilirubin (mg/dL) 17.5 30.7 0.4 23.9 20.5 19.4 11.7 26.8
Direct bilirubin (mg/dL) 13.9 24.1 0.1 18.1 18.1 16.3 7.9 21.6
Protrombin activity (%)/INR NA 25/NA 61/1.3 43/2.1 47/1.5 60/1.3 69/1.2 50/1.6
Serum albumin (g/dL) 3.0 2.48 3.62 3.97 3.57 3.1 3.1 3.5
Serum globulin (g/dL) NA 3.09 3.93 1.14 2.61 NA 1.70 2.7
Hemoglobin (g/dL) 14.8 9.0 11.1 15.1 10.5 12.2 12.9 15.6
Hematocrit (%) 42.1 28.4 31.7 45.0 30.1 36.2 37.0 41.4
Leukocytes 9200 5300 4970 5500 7100 4400 5300 7280
Platelets 350,000 81,000 92,000 293,000 157,000 277,000 134,000 443,000
T3 (70–200 ng/dL) 423 442 43 461 578 426 581 673
T4 (4.5–12 mcg/dL) .24 .20 7.0 24.6 21 .24.9 NA 22.4
Free T4 (0.6–1.54 ng/dL) 3.1 NA 1.0 .6.4 . 6.2 NA 7.1 .5.8
TSH (0.5–4.2 mU/mL) 0.006 0.38 2.88 ,0.03 ,0.03 ,0.005 ,0.01 ,0.03

Abbreviations: xNV, times normal value; NA, not available; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma glutamyl transpeptidase; INR, 
international normalized ratio; TSH, thyroid-stimulating hormone; T3, triiodothyronine; T4, thyroxine.
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On admission to hospital, she had reported jaundice, pale 

stools, dark urine, weakness, nausea, vomiting, diffuse 

abdominal pain, and itching during the previous 15 days. 

Physical examination revealed intense jaundice, bilateral 

exophthalmos, an enlarged and painless thyroid, no murmurs, 

and diffuse abdominal pain, especially in the right and left 

upper quadrants, without organomegaly. Propylthiouracil 

was discontinued and aminotransferases returned to baseline 

levels. Radioactive iodine was administered as the definite 

treatment for hyperthyroidism. This case was considered a 

typical example of drug-induced liver disease.11 Although 

symptoms appeared only 180 days after introduction of 

propylthiouracil, the results of laboratory tests were normal 

after its discontinuation.

Case 2
Case 2 was a 24-year-old woman with known hyperthyroid-

ism who had been taking propylthiouracil 600 mg/day for 

the previous 6 months. She presented at first with complaints 

of nausea, vomiting, jaundice, abdominal enlargement, and 

dark urine. Although propylthiouracil was withdrawn, she 

became mentally confused, so was arbitrarily treated with 

corticosteroids because of a probable diagnosis of autoim-

mune hepatitis, and with therapeutic measures for hepatic 

encephalopathy. She improved steadily and was discharged 

on prednisone 15 mg/day. Four months later, she presented 

to our institution with fever and painful arthropathy. On 

examination, mild jaundice, hepatomegaly, violaceous 

abdominal streaks, and painful joints (ankles, knees, left 

coxofemoral joint, shoulders, and lumbar region) were 

observed. At that time, her liver biochemistry showed only 

mild changes. Coxofemoral pyoarthritis was diagnosed and 

required surgical drainage. Prednisone was slowly tapered 

off and withdrawn. The patient underwent two liver biopsies 

at 2 and 9 months after discharge from hospital, both show-

ing chronic moderately active hepatitis and septa with no 

etiologic markers. Although of questionable benefit, predni-

sone and azathioprine were administered and continued for 

6 months until the patient became pregnant. She remained 

asymptomatic off medication, with normal biochemistry. She 

had a partial thyroidectomy 2 years after onset of symptoms, 

and underwent a third liver biopsy 2 years after the second 

one, and no inflammatory activity was observed.

Despite the long period of time required for histology to 

become normal, we assume that the etiology was the same as 

in the previous case, ie, drug-induced liver disease. Autoim-

mune hepatitis was also a strong diagnostic possibility, given 

that liver biopsies showed moderate inflammatory activity 

and the patient had a history of treatment with propylthioura-

cil, which is a known trigger of autoimmune liver damage.12–14 

These considerations led us to opt for immunosuppressive 

therapy. Prednisone and azathioprine were given for 6 months 

only and there was complete histological recovery, with no 

signs of recurrence 20 months after discontinuing immuno-

suppressive drugs. This clinical course favors the diagnosis 

of drug-induced hepatitis or drug-induced autoimmune 

hepatitis, given that a benign course of autoimmune hepa-

titis without relapse after 6 months of treatment in a young 

female is very unusual indeed.15 The severity of liver injury 

perhaps accounted for the delayed biochemical and complete 

histological recovery in this case.

Case 3
Case 3 was a 21-year-old woman who had had hyperthy-

roidism for one year and without specific treatment. Ten 

months prior to hospital admission, she had complained 

of tachycardia, myalgia, jaundice, and dark urine. Thyroid 

crisis was diagnosed, and propylthiouracil was prescribed 

together with oral iodine and corticosteroids. She developed 

thrombocytopenia, with no changes in myelogram, but the 

prednisone dose was increased to 1 mg/kg/day following 

advice from a hematologist. On that occasion, she had had 

elevated hepatic enzymes, initially interpreted as second-

ary to thyroid crisis, which decreased after corticosteroid 

therapy. Upon recovery, she was discharged on the medica-

tions already mentioned. Within 30 days, she returned to 

the emergency room with decompensated diabetes. The 

corticosteroid dose was reduced and diabetes mellitus was 

treated initially with insulin. Thereafter, the aminotransferase 

values again increased progressively. Propylthiouracil was 

replaced by methimazole, based on the hypothesis that 

Table 2 Histological findings of liver biopsies

Cases Histology

Case2† Lobular structure is partially altered by thick septa containing 
a moderate mixed inflammatory infiltrate; presence of 
rosetting liver cells, hepatocyte ballooning, and an important 
regenerative activity. Some portal spaces were mildly expanded 
by edema and ductal proliferation. There were no pigments.

Case 3 Irregular cirrhosis with severe periseptal activity; presence of 
rosetting liver and plasma cells.

Case 4† Chronic hepatitis with intense periportal activity with septa, 
presence of numerous rosetting liver and plasma cells.

Case 5 Mild sinusoidal dilation, with bile plugs in biliary canaliculi.
Case 6 Presence of hemosiderin deposition and of mild sinusoidal dilation.
Case 8 Severe acute hepatitis with zonal and panacinar necrosis 

areas.

Note: †First biopsy result.
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the patient had developed drug-induced hepatotoxicity. 

She was followed up as an outpatient and showed progres-

sive elevation of hepatic enzymes, although thyroid tests 

had reverted to normal. Antismooth muscle antibodies with 

glomerular pattern were reactive up to 1/80, with specific-

ity for microfilament antigens (antiactin antibodies). Liver 

biopsy showed irregular cirrhosis with very intense interface 

and lobular activity, numerous plasma cells, and rosetting 

of hepatocytes (Figure 1). After introduction of prednisone 

and azathioprine, aminotransferase values reverted to the 

normal range in the following months. This patient had 

the widest differential diagnosis at clinical presentation. 

The aminotransferases were increased even before specific 

therapy for hyperthyroidism was started, leading to an initial 

diagnosis of liver damage secondary to thyroid hyperactivity. 

Although liver enzymes improved when antithyroid drugs 

were initiated, prednisone, which was prescribed for throm-

bocytopenia, could have been involved in lowering of her 

aminotransferase levels. After suspension of corticosteroid 

therapy, the aminotransferase levels increased again, reach-

ing even higher values than before. Finally, the presence of 

autoantibody reactivity along with liver biopsy findings led 

to the diagnosis of autoimmune hepatitis type 1.15

Case 4
Case 4 was a 15-year-old girl who had been diagnosed with 

Graves’ disease 4 years prior to admission. She had been 

treated irregularly with propranolol 40 mg/day and propy-

lthiouracil 300 mg/day. She described dark urine, acholic 

stools, vomiting, and malaise in the previous 45 days. 

She was admitted in a poor state of health, with dehydration, 

jaundice, emaciation, bilateral exophthalmos, and thyroid 

enlargement. Propylthiouracil was suspended and treatment 

with hydrocortisone 150 mg/day, oral iodine 1.5 g/day, and 

methimazole 60 mg/day was initiated, because of diagno-

sis of a thyroid storm. One month later, the liver enzymes 

decreased to 50% of the levels found on admission, but 

the patient developed ascites and hepatic encephalopathy, 

which responded favorably to specific medical treatment and 

empirical antibiotic therapy. Severe hypokalemia, metabolic 

acidosis, and reactivity of anticollecting duct cell antibod-

ies (.1/320) led to the diagnosis of distal renal tubular 

acidosis. After clinical improvement, the patient underwent 

a liver biopsy. Histological findings (Table 2) together with 

persistence of hepatic biochemical abnormalities and reac-

tivity of antiliver kidney microsome type 1 antibodies led to 

a diagnosis of type 2 autoimmune hepatitis. Prednisone and 

azathioprine were prescribed based on this diagnosis.

Two months later, the patient received radioactive iodine 

for thyroid ablation. After 6 months, the liver enzyme levels 

returned to the normal range and she remained asymptomatic. 

Three liver biopsies were performed after biochemical remis-

sion, with a mean interval of 18 months between each biopsy, 

until histological remission was reached. The patient remained 

without clinical and laboratory signs of recurrence and was on 

no medication. Antibodies against collecting duct cells have 

been described in autoimmune disease of variable etiology, 

such as thyroid disease, pernicious anemia, and autoimmune 

hepatitis, especially type 2 in our experience.16

Case 5
Case 5 was a 26-year-old woman diagnosed with hyper-

thyroidism 18 months before admission, who had been on 

treatment with methimazole 60 mg/day and propranolol 

40 mg/day for 12 months. In the previous 3 months, she had 

developed  worsening jaundice, pain in the right upper abdomi-

nal quadrant, and vomiting, with suspension of both drugs in 

the previous 30 days. She also complained of dyspnea, lower 

limb edema, and oliguria, which worsened after withdrawal of 

methimazole. Clinical evaluation revealed moderate jaundice, 

mild dehydration, right lower lung crackles, painful hepato-

megaly, mild peripheral edema, and tremors of the  extremities. 

She had atrial fibrillation with a high ventricular rate, and a 

chest x-ray showed pleural effusion. A diagnosis of thyroid 

storm and right-sided heart failure was made, and she received 

oral iodine, captopril, digitalis, and diuretics. Despite therapy, 

her liver function and general status worsened. In an attempt 

to compensate for her hypercatabolic state,  methimazole 

Figure 1 Case 3, showing cirrhosis with large septa and intense inflammation, 
a prominent interface, lobular activity, and hepatocyte rosetting (left, hematoxylin 
and eosin, 100×).
Notes: At higher magnification, the numerous plasma cells and rosetting of 
hepatocytes are very conspicuous, in addition to the interface hepatitis (right, 
hematoxylin and eosin, 400×).
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90 mg/day was reintroduced and prednisone 20 mg/day was 

started. About 20 days after hospital admission, she developed 

a urinary tract infection and progressed to liver failure. Major 

complications, including coagulopathy, hepatic encephalopa-

thy, and gastrointestinal bleeding occurred, without response 

to medical therapy. Hepatic tissue samples obtained during 

autopsy revealed mild sinusoidal dilation with bile plugs in 

the bile canaliculi. Other considerations about this case are 

addressed along with case 6.

Case 6
Case 6 was a 26-year-old woman who had been receiving 

propylthiouracil 200 mg/day for hyperthyroidism over the 

previous 3 years. Two months before hospital admission, 

she developed anorexia, weight loss, pruritus, dark urine, 

abdominal distension, and watery diarrhea, with fever in 

the previous few days. On physical examination, she was 

agitated, pale, moderately jaundiced, tachycardic, and had 

a systolic murmur (2+/6+) at the left lower sternal border. 

Pulmonary auscultation and abdominal examination were 

normal and there was no edema of the lower extremities. 

Again, decompensated hyperthyroidism was diagnosed, 

and oral iodine 1 g/day, propranolol 80 mg/day, and hydro-

cortisone 300 mg/day were initially prescribed. Antibiotics 

(ceftriaxone and clindamycin) were introduced empirically, 

despite a negative screen for infection. The propylthiouracil 

dose was increased to 800 mg/day in an attempt to control 

the thyrotoxicosis, but later had to be replaced by lithium 

carbonate because of leucopenia. Fever persisted without 

any apparent focus of infection, and a change in antibiotic 

(ceftazidime and later a combination of imipenem, vancomy-

cin, and amphotericin) did not result in clinical improvement. 

She then became agitated and was transferred to the intensive 

care unit. Neurological imaging and liquor were normal. Her 

level of consciousness steadily deteriorated in the ensuing 

days, and she developed status epilepticus and signs of 

congestive heart failure associated with fatal multiple organ 

dysfunction. Autopsy revealed marked liver congestion sec-

ondary to heart failure and well defined areas of centrilobular 

necrosis (Figure 2).

Unlike the first four patients, no trigger for liver injury 

was found in cases 5 and 6 other than thyroid  hyperactivity. 

Thyroid storm is an extreme form of thyrotoxicosis, char-

acterized by fever, delirium, tachycardia, hypotension, 

vomiting, jaundice, and diarrhea.17 Heart failure may have 

contributed to the higher morbidity and subsequent death as 

a result of probable thyroid storm in cases 5 and 6. These 

patients showed a mild increase in aminotransferase levels, 

but a significant increase in bilirubin when compared with 

the other six patients who did not have heart failure, and 

high levels of bilirubin have previously been described as a 

marker of disease severity.18

Case 7
Case 7 was a 43-year-old woman who was admitted to 

another hospital complaining of upper abdominal pain and 

diarrhea for 2 weeks and jaundice for the previous 24 hours. 

She denied other disease, but when asked, reported 10 months 

of weight loss, agitation, tremor, and hair loss. A medical con-

sultation had been sought 5 months earlier because of these 

complaints, and a diagnosis of panic disorder was made. For 

one month, she had used a drug combination of fluoxetine, 

propranolol, and clonazepam, which she then stopped without 

taking medical advice. At admission, she had jaundice and 

a tender liver edge palpable 1.5 cm below the right costal 

margin. There was no exophthalmos or thyroid enlargement. 

Liver tests showed mainly elevated serum aminotransferases 

and progressive hyperbilirubinemia. There was no biliary 

disease on abdominal magnetic resonance imaging, but 

hepatomegaly and perihepatic ascites were detected. Because 

early tests were negative for viral hepatitis and progressive 

hyperbilirubinemia developed, prednisone 20 mg were pre-

scribed on the suspicion of autoimmune hepatitis, pending 

further laboratory evaluation. Hyperthyroidism was finally 

confirmed, and propranolol 120 mg/day, hydrocortisone 

400 mg/day, and lithium carbonate 900 mg/day were given 

on the recommendation of an endocrinologist, and on which 

she became asymptomatic with normalization of liver 

enzymes. Corticosteroids were administered only during 

Figure 2 Case 6, with microscopic findings in the liver at autopsy.
Notes: There is marked sinusoidal congestion and centrilobular necrosis (left, 
hematoxylin and eosin, 100×). Centrilobular necrosis is shown in detail at right 
(hematoxylin and eosin, 400×).
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the first 10 days. She continues to be seen as an outpatient, 

receives methimazole and propranolol, and awaits ablative 

therapy for hyperthyroidism.

This patient had clinical and laboratory features of acute 

hepatitis. Her symptoms could have been masked by propra-

nolol, prescribed for panic disorder, and probably delayed 

appropriate treatment for thyroid dysfunction. Improvement 

in her symptoms and hepatic biochemical parameters were 

seen when she became euthyroid, but the patient had received 

corticosteroids for ten days. Although less probable, con-

comitant autoimmune hepatitis was difficult to rule out during 

early follow-up. However, aminotransferase levels remained 

within the normal range even one year after discontinuation 

of corticosteroids, and this argues strongly in favor of liver 

injury secondary to hyperthyroidism.

Case 8
Case 8 was a 19-year-old woman with hyperthyroidism 

diagnosed 5 months earlier during a medical evaluation for 

tremors, weight loss, diarrhea, cervical enlargement, and eye 

protrusion. Propylthiouracil 900 mg/day was prescribed, but 

the patient only started using it 2 months later and irregularly. 

Two months before admission, use of propylthiouracil was 

reinforced, in combination with propranolol 120 mg/day. At 

admission to the emergency unit, she had jaundice, vomiting, 

diarrhea, and dark urine. Her clinical symptoms deteriorated 

rapidly, with development of hypoglycemia and mental depres-

sion. Due to worsening of liver parameters and considering the 

possibility of thyrotoxicosis in association with hepatotoxicity 

induced by propylthiouracil, she underwent plasmapheresis, 

followed by urgent thyroidectomy, and later was prioritized 

for liver transplantation. The liver explant showed extensive 

panacinar necrosis, typical of fulminant hepatitis (Figure 3). 

She remains well, attending an outpatient clinic for follow-up. 

In this case, the antithyroid drug and thyroid hormones could 

have been responsible for the clinical and biochemical liver 

abnormalities seen.19 The decision to perform an urgent abla-

tion for hyperthyroidism was based on the potentially harm-

ful effects that excessive thyroid hormones might exert on 

propylthiouracil-related hepatotoxicity. Plasmapheresis was 

effective in preparing the patient for emergency surgery, as 

reported in the medical literature.20 This case also shows that 

liver transplantation remains a feasible and effective treatment 

option for severe drug-induced liver dysfunction.

Discussion
The etiology of liver injury in patients with hyperthyroidism 

covers a broad diagnostic spectrum, and more than one cause 

may be identified at presentation. Sometimes the diagnosis is 

possible only after a long period of monitoring.  Occasionally, 

definitive diagnosis remains unclear even after a lengthy 

observation period.

These cases are reported in an attempt to illustrate the 

main types of hepatocellular disorder which occur in patients 

with hyperthyroidism, both before and during its treatment. 

These disorders may result from the effects of thyroid 

hormone excess, drug-induced liver injury, and sometimes 

pre-existing or concomitant liver disease.

Thyroid hormone excess causes an increase in cardiac 

output without an increase in hepatic blood flow21,22 which, 

in turn, leads to increased oxygen consumption in the liver. 

The combination of increased oxygen consumption and 

decreased perfusion leads to tissue hypoxia, contributing sig-

nificantly to the liver dysfunction that occurs in patients with 

 hyperthyroidism.2 Histological examination shows necrosis 

in zone 3, an injury typically occurring secondary to a relative 

decrease in blood supply.23 Exacerbations of these hemo-

dynamic changes may be seen during a thyrotoxic storm,17 

when direct effects of excess thyroid hormone are combined 

with a higher oxygen requirement by mitochondrial-based 

metabolism within the hepatocytes.2,24

Right-sided heart failure associated with severe hyper-

thyroidism contributes to worsening of hepatic injury,2,25 and 

usually presents with mild alterations of liver function tests. 

However, in cases of acute congestion, aminotransferase 

levels may reach values as high as those associated with 

viral or toxic hepatitis, and bilirubin may exceed 20 mg/dL, 

Figure 3 Case 8, in whom extensive areas of panacinar necrosis with variable 
inflammation (top left and top right, hematoxylin and eosin, 100×) was the dominant 
picture.
Notes: In a few areas with more preserved parenchyma, there was bridge necrosis 
(bottom left, hematoxylin and eosin, 40×), and at higher magnification, numerous 
apoptotic bodies and mixed inflammation (bottom right, hematoxylin and eosin, 
400×).
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so may act as a marker of disease severity.18 In this situation, 

histological examination of the liver shows changes rang-

ing from dilation of the centrilobular veins and sinusoids to 

necrosis of hepatocytes in the centrilobular region.

Hepatotoxicity due to antithyroid drugs is very rare, is 

estimated to occur in less than 0.5% of users,26 and is much 

more frequent with propylthiouracil than with methimazole.27 

Antithyroid drugs are metabolized mainly by the liver, 

with renal clearance of 80% for methimazole and 35% for 

propylthiouracil.28 The main alterations related to methi-

mazole are those of cholestasis, while those associated with 

propylthiouracil are hepatocellular.29,30 Propylthiouracil most 

commonly causes a mild transient asymptomatic increase in 

aminotransferases29,31 and does not require drug withdrawal, 

but symptomatic hepatic injury has also been reported. 

 Propylthiouracil hepatotoxicity usually appears during the 

first 3 months of therapy, probably triggered by an immunoal-

lergic reaction which is as yet not fully understood.28,32 The 

prognosis is usually benign, but severe hepatic dysfunction 

may occur. There are some reports of autoimmune hepatitis 

associated with hyperthyroidism.33,34 Considering that both 

diseases are frequent in young women and can be associated 

with other autoimmune disorders, when symptoms of liver and 

thyroid disease appear together, the presence of both condi-

tions should be suspected. There have been reports of autoan-

tibody reactivity, clinical manifestations of vasculitis,12,13 and 

even hepatotoxicity in patients receiving propylthiouracil, 

sometimes mimicking autoimmune hepatitis.14 It is not clear 

if these findings represent a drug-mediated phenomenon or a 

spectrum of abnormal immune function in Graves’ disease.

In this study, an algorithm (Figure 4) is suggested for 

diagnosis and management of such patients. When faced 

Jaundice, dark urine, and pale
stools with previous diagnosis

of hyperthyroidism

Is the patient currently
receiving anti thyroid

drugs?

– Exclude other causes of liver
diseases (viral, metabolic
and autoimmune)

– Perform liver function tests
and hepatic image exams

– Check thyroid hormone
status

– Strongly consider drug-
related hepatotoxicity (if above
workup tests negative)

– Stop the anti thyroid drug
(PTU or methimazole)

Is the patient
improving?

→ Schedule
thyroid ablative
therapy (after
clinical recovery)
– Radioactive

iodine
– Surgical therapy

→ Consider
corticosteroids
(differential diagnosis
between autoimmune
hepatitis and PTU
hepatotoxicity)
– Clinical deterioration

→ consider liver 
transplantation

– Exclude other causes of
liver diseases (viral,
metabolic, drugs, and mainly
autoimmune hepatitis)

– Perform liver function tests
and hepatic image exams

– Check thyroid hormone
status

Decompensated
hyperthyroidism

confirmed?

Yes

Yes

No

No

YesNo

– Consider
thyrotoxicosis
hepatitis → treat
accordingly

– Evaluate
associated right-
sided heart
failure → treat
accordingly

– Liver biopsy →
treat accordingly

– Liver biopsy
contraindicated →
consider empirical
corticosteroids for
possible 
autoimmune
hepatitis

– Liver function and
mental status
deterioration →
consider liver
transplantation

If decompensated
hyperthyroidism is

also present

Figure 4 Algorithm for management of patients with symptoms of liver dysfunction and a previous diagnosis of hyperthyroidism.
Abbreviation: PTU, propylthiouracil.
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with a patient reporting symptoms suggestive of liver dis-

ease and known hyperthyroidism, it is mandatory to check 

for use of antithyroid drugs. If the patient is on antithyroid 

therapy, and other types of liver disease have been excluded, 

suspicion should be raised for drug-induced hepatotoxic-

ity and antithyroid medications should be suspended. It is 

important to remember that use of antithyroid treatment does 

not necessarily mean that hyperthyroidism is compensated, 

as described in some of the present cases. Therefore, it is 

important to check thyroid hormone levels.

When decompensated hyperthyroidism is present, thy-

rotoxic hepatitis alone or in association with drug-induced 

hepatotoxicity should be considered, whether or not there 

is right-sided heart failure. When a favorable clinical 

response occurs using the initial approach, such as drug 

interruption or compensation for hyperthyroidism, we rec-

ommend subsequent thyroid ablation. On the other hand, 

if there is no response to initial therapy, corticosteroids 

might be used empirically, considering the possibility of 

autoimmune hepatitis or propylthiouracil hepatotoxicity. 

Liver transplantation is recommended in the event of severe 

drug-induced liver dysfunction with progressive clinical 

deterioration.

If the patient is not on antithyroid drugs and other types 

of liver disease, particularly autoimmune hepatitis, can be 

excluded, thyroid hormone status should be checked. In 

a patient without decompensated hyperthyroidism at the 

time of evaluation, a liver biopsy should be considered to 

investigate for an unexplained liver disorder. If liver biopsy 

is not feasible or contraindicated, empirical corticosteroids 

for possible autoimmune hepatitis could be the next step. In 

the event of lack of improvement and even deterioration, 

hepatic transplantation should be considered.

In conclusion, this series of patients highlights the most 

frequent forms of hepatocellular injury in patients with hyper-

thyroidism whether they are receiving antithyroid therapy or 

not. Sometimes it may be difficult to define clearly the cause 

of the liver abnormalities found. Association with autoim-

mune hepatitis is common, especially if Graves’ disease is 

present. On the other hand, propylthiouracil-induced liver 

injury is rare, but may be very severe, even leading to acute 

liver failure that requires liver transplantation. Sometimes 

the definitive diagnosis of propylthiouracil-induced or classic 

autoimmune hepatitis can only be obtained during clinical 

follow-up, depending on whether or not there is a complete 

response to prescribed treatment, and whether or not the dis-

order recurs after treatment withdrawal. Other contributors to 

liver damage, such as ischemic liver damage secondary to a 

hyperdynamic state and associated right-sided heart failure, 

should be kept in mind.
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