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A Case of Graves’ Disease Complicated With Thyroid Storm
and Acute Hepatic Failure
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Abstract

A 44-year-old man was transferred to our hospital because of de-
terioration of liver function. He was diagnosed as having Graves’
disease, congestive heart failure and cholestatic liver failure,
and started treatment with oral iodine, thiamazole, diuretics and
B-blockers. The patient’s condition was complicated with thyroid
storm and spontanecous bacterial peritonitis (SBP). But the treat-
ment for Graves’ disease and SBP quickly cured the thyroid storm.
Along with the improvement of the hyperthyroidism, the liver func-
tion also improved rapidly. We experienced a case of liver dysfunc-
tion that was caused by not treating Graves’ disease. The present
case suggested the importance of including Graves’ disease in the
differential diagnoses in cases of liver dysfunction.
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Introduction

Complications of liver dysfunction associated with Graves’
disease are relatively mild; therefore, critical problems do
not usually occur in most cases. However, there have been a
few reported cases of liver failure caused by hyperthyroid-
ism, but its pathogenesis and mechanism remain unclear. We
herein report a case of a man with Graves’ disease compli-
cated by acute hepatic failure and thyroid storm that was re-
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solved successfully with treatment.

Case Report

A 44-year-old man was taken to a hospital where he pre-
sented with motor aphasia in March. He had a history of
atrial fibrillation and hypertension that had been medicated
with warfarin potassium and nifedipine for 1 year. He was
diagnosed with cardiogenic cerebral infarction and admitted
to that hospital. Prospectively, a blood test at the initial ex-
amination showed his total bilirubin was 3.9 mg/dL, aspar-
tate aminotransferase was 52 IU/L and alanine aminotrans-
ferase was 40 IU/L. After treatment, he had no symptoms
and started rehabilitation. Blood examination revealed his
total bilirubin had deteriorated to 11.1 mg/dL on April 2. At
that time, his aspartate aminotransferase was 55 IU/L, and
alanine aminotransferase was 45 IU/L. He was diagnosed as
having congestive liver for which treatment was started with
furosemide; however, within 2 weeks, he had lost 10 kg from
76 kg body weight on admission. However, his serum bili-
rubin level was increasing, at which time, he was transferred
to our hospital.

He was 164.5 cm tall and weighed 62.9 kg on admission.
Although he had been obese since childhood, he had lost 40
kg (from 100 kg to 60 kg) in the last 7 years from when he
was 37 years old. His blood pressure was 130/74 mmHg,
heart rate 85/min with arrhythmia, with a body temperature
of 37.3 °C. His level of consciousness was alert, and flapping
tremor was not observed. His conjunctiva showed jaundice.
Exophthalmoses and goiter were not observed. Pulmonary
and cardiac sounds were normal, abdomen was soft with no
tenderness or striac cutis distensae (namely, stretch marks,
due to the considerable weight loss from 37 years old). Both
legs were edematous. Blood examination revealed hyperthy-
roidism, a low level of thyroid-stimulating hormone, throm-
bocytopenia, prolonged prothrombin time, low albumin and
congestive hepatopathy. Based on these results, the patient
was diagnosed as having Graves’ disease (Table 1). Hepatitis
antibodies were not detected, but the B-type natriuretic pep-
tide level was high. Chest X-ray showed cardiac dilation of
which the cardiothoracic ratio was 54%. Echocardiography
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Table 1. Laboratory Findings on Admission

Hematology
WBC 7 700/uL
RBC 376 x 10*/uL
Hb 11.8 g/dL
Ht 33.7%
P1t 9.4 x 10*/uL

Coagulation and fibrinolysis tests
PT<5.0%
APTT 82.9 sec
Fibrinogen 103.1 mg/dL
FDP < 2.5 pg/dL
AT-TIT 33.8%
Serum chemistry
TP 6.5 g/dL
Alb 2.3 g/dL
TBIL 27.5 mg/dL
DBIL 24.8 mg/dL
BUN 25.4 mg/dL
Cr 1.09 mg/dL
UA 5.1 mg/dL
AST 49 U/L
ALT 42 U/L
ALP 522 U/L
y-GTP 25 U/L
Ch-E 48 U/L
LDH 283 U/L
CPK 67 U/L

Glu 121 mg/dL
T-Chol 29 mg/dL
TG 49 mg/dL
Na 138 mEq/L
K 2.6 mEq/L
C194 mEq/L
Ca 8.1 mg/dL
NH3 30 pg/dL
CRP 2.11 mg/dL
TBA 87.1 pmol/L
ANA 1:40
AMA(M2) <5 U/mL
1gG 2 600 mg/dL
HBsAg (-)
HCVAD (-)

EB VCA-G (+)
EB VCA-M (-)
IgM-HBcAD (-)
EBNAIgG (+)
CMV-IgG (+)
CMV-IgM (-)
BNP 651 pg/mL
TSH < 0.003 pIU/mL
FT3 15 pg/dL
FT4 4.73 ng/dL
TRADb 80.3%

WBC: white blood cells; RBC: red blood cells; Ht: hematocrit; Plt: platelet; PT: prothrombin time; APTT: activated partial
thromboplastin time; FDP: fibrin-fibrinogen degradation products; AT-III: antithronbin-1ll; TP: total protein; Alb: albumin;
TBIL: total bilirubin; DBIL: direct bilirubin; BUN: blood urea nitrogen; Cr: creatinine; UA: uric acid; AST: aspartate amino-
transferase; ALT: alanine aminotaransferase; y-GTP: gamma glutamyltranspeptidase; Ch-E: cholinesterase; LDH: lactate
dehydrogenase; CPK: creatine phosphokinase; Glu: glucose; T-Chol: total cholesterol; TG: trigricelide; NH3: ammonia;
CRP: C-reactive protein; TBA: total bile acid; ANA: anti-nuclear antibody; AMA: anti-mitochondrial M2 antibody; IgG: im-
munoglobulin G; HBsAg: hepatitis B surface antigen; HCVAD: hepatitis C virus antibody; EB VCA-G: Epstein-Barr virus
capsid antibody 1gG; EB VCA-M: EB virus capsid antibody IgM; IgM-HBcADb: hepatitis B core antibody IgM; EBNAIgG: EB
virus determined nuclear antigen IgG; CMV-IgG: cytomegalovirus antigen IgG; BNP: brain natriuretic peptide; TSH: thyroid
stimulating hormone; FT3: free triiodothyronine; FT4: free thyroxine; TRAb: thyrotropin receptor antibody.

revealed the ejection fraction was 65%, with no asynergy,
and no dilation of the right heart. Abdominal ultrasonogra-
phy showed that the inferior vena cava and the hepatic vain
were dilated, the liver margin dull, the right lobe atrophic,
and the intrahepatic bile ducts were not dilated (Fig. 1). Ex-
amination of the thyroid using color-coded duplex ultraso-
nography showed an enlarged thyroid and active blood flow,
which indicated hyperthyroidism (Fig. 2). Computed tomog-
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raphy showed atrophy of the right liver lobe, splenomegaly
and ascites in the rectovesical excavation. There was an atro-
phic change in only the right hepatic lobe but no atrophy or
hypertrophy in the left lobe.

The patient was diagnosed as having congestive hepa-
topathy, Graves’ disease and congestive heart failure (CHF,
New York Heart Association Class I) with atrial fibrilla-
tion. We started oral ursodeoxycholic acid and intravenous
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Figure 1. Abdominal ultrasonography showed dilated inferior
vena cava and hepatic vein, liver margin was dull, right lobe
was atrophic and intrahepatic bile ducts were not dilated.

administration of vitamin K for the liver dysfunction, oral
thiamazole (20 mg/day) and iodine (100 mg/day) for Graves’
disease, and pB-blocker and intravenous administration of fu-
rosemide for the CHF. However, 6 days after admission, the
patient had a fever of 39.8 °C, 130/min tachycardia and diar-
rhea. And 3 days later, a flapping tremor appeared, and the
patient showed signs of disorientation (Japan Coma Scale
I-3, Glasgow Coma Scale 14, New York Heart Association
Class III). In addition, his plasma ammonia level was 61 pg/
dL. Therefore, he was diagnosed as having thyroid storm [1],
hepatic encephalopathy (grade II according to the West Ha-
ven Criteria [2]), spontaneous bacterial peritonitis (SBP) and
septic shock by various examinations including abdominal
paracentesis. Then we administered the antibiotic therapy
of ceftriaxone, immunoglobulin and catecholamine, after
which the patient’s symptoms immediately improved.

With this treatment regimen, the liver dysfunction gradu-
ally improved evidenced by the decrease of thyroid hormone
(Fig. 3). However, 58 days after admission, a blood exami-
nation showed neutropenia (32/uL) caused by thiamazole;
therefore, we stopped the drug and started the antibiotic
therapy of cefepime and filgrastim. Without a complicating
severe infection, the neutrocytes returned to a normal level
within 2 weeks. However, thyroid hormone increased even
higher during the discontinuance of thiamazole; therefore,
we performed isotope therapy with 6 mCi radioiodine. The
thyroid hormone level gradually decreased. During the hos-
pitalization, the atrial fibrillation returned to a normal sinus
rhythm, and the CHF resolved, so we stopped the -blocker
and furosemide.

After about 4 months, the patient was discharged with-
out any symptoms and did not require any drugs. At that
time, the platelet level returned to normal (15.5 x 10%/uL).
We performed a liver biopsy to identify the cause of the liv-
er dysfunction as a follow-up examination 7 months after
the admission, which revealed confluent necrosis and bile
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Figure 2. Thyroid color duplex ultrasonography showed en-
larged thyroid and active blood flow indicating hyperthyroid-
ism.

thrombus from the periportal to the intermediate zone. How-
ever, no pathological features of autoimmune hepatitis or
congestive liver were detected.

Discussion

The complication of liver dysfunction associated with
Graves’ disease is usually mild in most cases and rarely de-
velops into liver failure [3, 4]. There were eight previous re-
ports of Graves’ disease complicated with liver failure, and
the chief complaints in those cases were caused by Graves’
disease. Therefore, this is a rare case in that the liver dys-
function and jaundice primarily appeared before the compli-
cation of thyroid storm (Table 2) [5-11].

These clinical courses suggest that the liver dysfunction
was mainly caused by Graves’ disease. The scientific litera-
ture describes some cases of severe cholestasis linked with
hyperthyroidism [5-11]. These cases are often complicated
with CHF. On the other hand, Hull et al [11] reported two
cases of marked cholestatic jaundice as a complication of hy-
perthyroidism in the absence of CHF. They have considered
the following hypotheses, hypo-oxygenic state and thyroid
hormone’s direct toxic effect. However, there is no firm evi-
dence to support cither. In these cases, severe cholestasis im-
proved in parallel with the improvement of hyperthyroidism
during therapy, and the case in the present study’s clinical
course is similar to these. In addition, other liver diseases, for
example, viral hepatitis, primary biliary cirrhosis and auto-
immune hepatitis, can be ruled out by the lack of specific
serum markers or pathological findings. Moreover, drug-
induced liver injury was also a low probability as evidenced
by the diagnostic score referenced by the CIOMS/RUCAM
scale in the Digestive Disecase Week Japan (DDW-J) 2004.
There is no evidence of constitutional jaundice in his past
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Figure 3. Clinical course after admission.

history or family history. And serum bilirubin improved to
within a normal level, so he was discharged. However, it is
also necessary to consider other multiple factors involved in
this particular case of liver dysfunction.

There are five possibilities for mechanisms of inducing
liver dysfunction with hyperthyroidism: malnutrition, CHF,
infection, the direct toxic effect of thyroid hormone and he-
patic anoxia [12, 13]. Firstly, regarding malnutrition, the
blood test in the previous hospital showed albumin at 3.1 g/
dL and total cholesterol at 107 mg/dL. While the blood test
in our hospital also showed low albumin level, triglyceride
and total cholesterol. These demonstrate chronic malnutri-
tion, but the mechanisms remain unclear [12, 14-16]. Sec-
ondly, CHF had already presented on admission at the previ-
ous hospital. Although medications were started, the liver
dysfunction did not resolve soon. And if CHF had caused
the severe liver dysfunction, the pathological findings would
have shown fibrosis around the central vein. Therefore, CHF
was most likely not the only factor causing the liver dysfunc-
tion. Thirdly, the clinical course in the present case was not
a continuous infectious episode. Even though the patient’s
condition was complicated with SBP, the liver dysfunction
was not exacerbated. Therefore, infection was a possible
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contributing factor of the liver dysfunction. Fourthly, it is
also likely that hyperthyroidism had continued since the pa-
tient began losing weight from when he was 37 years old,
which continued for 7 years. Long-term exposure to hyper-
thyroidism might be one of the causes of the liver dysfunc-
tion. Moreover, re-elevation of thyroid hormone after stop-
ping the thiamazole did not exacerbate the liver dysfunction.
Therefore, this clinical course shows that long-term exposure
to hyperthyroidism and other multiple factors are necessary
for liver dysfunction to the present. Finally, hyperthyroidism
generally increases oxygen demand in the liver and leads to
a relatively hypo-oxygenated state. If the liver dysfunction
was caused only by a state of hypo-oxygenation, pathologi-
cal findings commonly show liver fibrosis around the central
vein. But the pathological findings were quite different in
the present case. However, it cannot be ruled out that a rela-
tively long-term state of hypo-oxygenation might have been
involved. From the above description, any one of these alone
would not necessarily be enough to cause liver dysfunction;
therefore, we thought there were multiple factors that caused
the liver dysfunction in this case.

We considered that this patient had chronic liver dys-
function, as in Graves’ disease, because blood examinations
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in the previous hospital showed mildly elevated transami-
nase and bilirubin. Furthermore, it is possible for chronic
liver dysfunction to make the right liver lobe atrophic, and
pathological findings showed confluent necrosis. However,
Dooner et al [17] reported there was no specific hallmark
pathological finding in the livers of patients with hyperthy-
roidism. Moreover, the degree of liver dysfunction, such as
the levels of bilirubin or transaminase, does not correlate
with pathological findings. Therefore, we considered that
multiple factors caused by hyperthyroidism and chronic liver
dysfunction made the pathological findings non-specific.

The severe clinical course in the present case might
have been avoided if the patient’s thyroid hormone had been
checked earlier. The first time it had been checked was when
the patient suddenly started losing weight when he was 37
years old, the second time was when the medications for hy-
pertension and atrial fibrillation were started and the third
time was when he had a stroke. These events prove that it is
important to diagnosis hyperthyroidism as earlier as possible
because thyroid storm is a life-threatening critical state.

In conclusion, we experienced a case of Graves’ disease
that had not been treated for a long term and was complicat-
ed with thyroid storm and acute hepatic failure; however, the
patient recovered with antithyroid therapy. The pathogenesis
and mechanism of the relation between hyperthyroidism and
liver dysfunction remain unclear. However, these findings
suggest that it is important to consider hyperthyroidism in
the differential diagnosis in cases of liver dysfunction.
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