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Improvements in Heart Failure
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Abstract

We herein present a case of a 33-year-old woman who was referred 
to our hospital for dyspnea on effort 2 months before her admission. 
Although diffuse enlargement of the thyroid gland occurred at the age 
of 23, she did not undergo detailed medical examinations. She was di-
agnosed with hyperthyroidism due to Graves’ disease, and the admin-
istration of methimazole was initiated at a dosage of 30 mg/day. She 
had congestive heart failure, rapid atrial fibrillation, and disseminated 
intravascular coagulation on admission. Thyroid crisis was diagnosed 
based on the diagnostic criteria of the Japan Endocrine Society (sec-
ond edition). Although cardiac function and heart failure symptoms 
improved, her total bilirubin level continued to increase and peaked 
at 28.8 mg/dL. Her bilirubin level was reduced by anti-thyroid drugs 
and eventually normalized in parallel with improvements in thyroid 
function. Jaundice may have occurred as a secondary consequence 
of cholestasis due to hyperthyroidism because other causes such as 
drug-induced or autoimmune liver dysfunction were ruled out. We 
herein report a rare case of thyroid crisis with worsening jaundice 
despite improvements in heart failure. This case demonstrated that 
obtaining a detailed medical history and a careful examination of the 
clinical course were useful for reaching the differential diagnosis of 
severe jaundice and achieving steady improvements in this serious 
medical condition.
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Introduction

Thyroid storm is the sudden, life-threatening exacerbation of 
thyrotoxicosis that is associated with multiorgan dysfunction 
and a high risk of mortality if untreated. Although liver injury 
caused by thyrotoxicosis due to Graves’ disease is relatively 
common, it is less likely to be as serious as clinically obvi-
ous liver disease. Liver dysfunction has been divided into the 
hepatic type (transaminase elevations) or cholestatic type [1, 
2]. Jaundice is occasionally a symptom of heart failure due 
to passive congestion in the liver or acute ischemic hepatitis 
[3]. However, it is less likely to show a very high serum total 
bilirubin level that reaches 28.8 mg/dL, as was observed in 
the present case. We herein report a case of severe cholestatic 
jaundice associated with thyroid crisis in the absence of a his-
tory of liver disease, which may not have been due to other 
causes such as heart failure or drug-induced or autoimmune 
liver dysfunction. We also discuss other relevant reports avail-
able in the literature.

Case Report

We herein present a case of a 33-year-old woman who was re-
ferred to our hospital for dyspnea on effort 2 months before her 
admission. Although diffuse enlargement of the thyroid gland 
occurred at the age of 23, she did not undergo more detailed 
examinations or receive appropriate treatments. Her conscious 
level was slightly decreased and she had intermittent finger 
tremors. A physical examination revealed severe jaundice in 
the skin of the whole body and bulbar conjunctiva, bilateral 
mild exophthalmos, thyroid gland enlargement with vascular 
bruit, tachycardia, and pitting edema in both legs. She had no 
risk factors for liver disease, and also had no history of blood 
transfusions, alcohol use, intravenous drug use, or viral hepati-
tis. On admission, her vital signs were as follows: height, 149 
cm; weight, 30.8 kg; body temperature, 37.1 °C; blood pres-
sure, 70/30 mm Hg; heart rate, 140 - 150 beats/min with atrial 
fibrillation; respiratory rate, 20 breaths/min; SpO2 99% (on 
room air). Chest X-ray revealed massive cardiomegaly (car-
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diothoracic ratio: 70.3%) and a congestive image on both sides 
of the lung field (Fig. 1a). Electrocardiography showed rapid 
atrial fibrillation at a heart rate of 140 beats/min (Fig. 1b). She 
was diagnosed with congestive heart failure and rapid atrial 
fibrillation caused by hyperthyroidism. The administration of 
vasodilators, catecholamines, and diuretics was initiated im-
mediately, and non-invasive positive pressure ventilation was 
attached for respiratory failure due to decompensated heart 
failure. Her serum BNP level was subsequently found to be el-
evated (836 pg/mL (0.0 - 18.4)). A cervical ultrasound revealed 
an enlarged thyroid gland and heterogeneous parenchyma 
without nodule formation. Color Doppler imaging of the thy-
roid showed markedly increased blood flow inside the thyroid 
gland. Echocardiography showed diffuse reduced left ventri-
cle wall motion (left ventricular ejection fraction (LVEF); 20-
25%)) and dilatation of the left ventricular end-diastolic di-
ameter (61 mm). The results of the laboratory examination on 
admission are shown in Table 1.

She was diagnosed with hyperthyroidism due to Graves’ 
disease because thyroid function tests revealed a reduced thy-
roid-stimulating hormone level (TSH) of 0.003 µIU/mL (nor-
mal range: 0.35 - 4.94), elevated free thyroxine level (free T4) 
of 7.0 ng/dL (0.7 - 1.5), and free triiodothyronine level (free 
T3) of 17.2 pg/mL (1.7 - 3.7), and thyroid autoantibodies were 
positive (thyroid-stimulating antibody (TSAb) 330% (0 - 179) 
and TSH receptor antibody (TRAb) 7.1 IU/L (0.0 - 0.9)). The 
administration of the thyrostatic drug, methimazole (MMI) 
was initiated at a dose of 30 mg/day. The state of thyroid crisis 
due to untreated Graves’ disease was diagnosed based on the 
diagnostic criteria of the Japan Endocrine Society (second edi-
tion) [4] because she had the following diagnostic items: tachy-
cardia, heart failure symptoms, and gastrointestinal symptoms 
including diarrhea and jaundice. Since her Burch-Wartofsky 
score for thyroid storm was 95, the diagnostic criteria were 
also fulfilled [5]. Her platelet count decreased to 106,000/µL, 
her prothrombin time was less than 5.0%, fibrinogen decreased 
to 107 mg/dL, and her FDP-D level was slightly increased to 

12.3 µg/mL, which was consistent with disseminated intravas-
cular coagulation (DIC). Heparin, antithrombin III, and gabex-
ate mesilate were started for DIC at the appropriate time dur-
ing her clinical course. Although her free T4 level remained 
high (free T4: 6.1 ng/dL), LVEF improved from approximately 
20% to 56% on the 17th day after her admission. Total biliru-
bin (T-bil), in which direct bilirubin was dominant, continued 
to increase, reaching 28.8 mg/dL on the 23rd day (Fig. 2).

On the 26th day, she developed aspiration pneumonia and 
fell into a deep coma. This symptom of the central nervous 
system was attributed to the exacerbation of thyroid crisis be-
cause infection was a precipitating factor. She was transferred 
to the medical intensive care unit, and bilirubin adsorption 
therapy (Medisorba®BL, Kawasumi Laboratories, Inc.), which 
was only covered by national health insurance system of Ja-
pan for the treatment of fulminant hepatitis, was performed for 
severe jaundice and deep coma on the 29th day. Although her 
serum T-bil level temporarily decreased from 26 to 10.6 mg/
dL after adsorption therapy, it increased again to 17.9 mg/dL 
on the next day. Her serum bilirubin level gradually decreased 
with improvements in thyroid hormone levels. Serum thyroid 
hormone levels normalized on the 48th day, and her serum T-
bil level decreased to 1.5 mg/dL on the 77th day. Her mental 
status gradually improved in proportion to her recovery from 
thyroid storm. She was discharged on the 80th day with an im-
proved condition and subsequently treated as an outpatient at 
our hospital. Her serum bilirubin level had returned to within 
normal ranges (T-bil 0.8 mg/dL (0.1 - 1.0)) by the follow-up 
45 days later, and atrial fibrillation had been restored to a sinus 
rhythm by the follow-up 73 days later. A year and a half later, 
she underwent subtotal thyroidectomy for the reactivation of 
hyperthyroidism.

Discussion

Hepatic dysfunction is commonly observed in patients with 

Figure 1. (a) Chest X-ray and (b) electrocardiogram on admission. 
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thyroid disease because thyroid hormones are glucuronidated 
and sulfated within the liver and subsequently excreted into 
bile, and also maintain the metabolism of bilirubin by regulat-
ing glucuronyl transferase and ligandin, a hepatic transport pro-
tein [6]. A large number of case reports and series have report-
ed the prevalence of liver test abnormalities, ranging between 
15% and 76% of patients with hyperthyroidism [6, 7]. Severe 
liver dysfunction or severe jaundice is an uncommon state in 
patients with Graves’ disease; however, thyrotoxicosis and in-
trinsic liver disease need to be excluded when it does occur [8].

Cholestatic hepatic injury in patients with hyperthyroid-
ism or thyroid crisis due to Graves’ disease has been associ-
ated with other autoimmune diseases such as primary biliary 
cirrhosis or autoimmune hepatitis, and has been reported in 
up to 10% of cases [9, 10]. Jaundice may also occur due to 
hepatic congestion from thyrotoxic heart failure, the side ef-
fects of anti-thyroid drugs, and hepatic necrosis from systemic 
embolization caused by atrial fibrillation [6]. In the present 
case, serological tests for hepatitis B, C, antinuclear antibod-
ies, and serum anti-mitochondrial antibodies were negative. 
Since transaminase levels continued to be mildly elevated in 
spite of severe jaundice, the pattern of liver injury in this case 
was regarded as the cholestatic type.

MMI, which was used in the present case, has also been 
reported to cause liver function abnormalities, but at a lower 
frequency than that of propylthiouracil (PTU). Jaundice due 
to MMI appears to be due to a hypersensitivity reaction in 
patients receiving normal doses of the drug, and is generally 
associated with cholestatic liver dysfunction [11]. This side ef-
fect typically results in the discontinuation of this drug thera-
py. Based on her clinical course, in which the administration 
of MMI was continued because jaundice had improved, MMI 
was considered to be irrelevant to liver injury. Although liver 
biopsy is a useful method for ruling out the involvement of 
infectious or autoimmune etiologies, we did not perform this 
procedure because it is too invasive for critically ill patients 
with DIC, as in the present case.

On the other hand, although severe jaundice is an uncom-
mon presentation of cardiac diseases, two major causes may be 
chronic congestion due to heart failure and ischemic hepatitis 
from acute circulatory impairments [3]. Severe liver test ab-
normalities such as severe jaundice and a prolonged prothrom-
bin time may occur in patients with hyperthyroidism alone or 
with hyperthyroidism and congestive heart failure. Therefore, 
the diagnosis of concomitant or unrelated liver disease is dif-
ficult until hyperthyroidism has been controlled. Although 
serum bilirubin levels in the present case steadily increased 
despite improvements in heart failure symptoms and cardiac 
function, serum bilirubin levels gradually decreased with re-
ductions in thyroid hormone levels, which is consistent with 
previously reported cases [12-15]. Collectively, our results im-
plicated thyroid crisis due to Graves’ disease as the cause of 
severe jaundice in this case.

The liver is the primary organ for thyroid hormone me-
tabolism, and mild liver dysfunction is commonly associated 
with hyperthyroidism. However, there has been no evidence to 
suggest that thyroid hormones have a direct toxic effect on the 
liver [14], and hyperthyroidism manifesting as clinical icterus 
is extremely rare, such as in the present case. The following 

Table 1.  Laboratory Findings on Admission

Urinalysis
  Protein 2+
  Glucose -
  Ketone bodies -
  Bilirubin 1+
Blood cell count
  WBC 4,500/μL
  RBC 352 × 104/μL
  Hb 9.7 g/dL
  Plt 10.6 × 104/μL
Serological test
  CRP 0.41 mg/dL
  HBs Ag -
  HCV Ab -
Blood chemistry
  T-bil 4.9 mg/dL
  AST 32 U/L
  ALT 23 U/L
  LDH 245 U/L
  ALP 779 U/L
  γ-GTP 54 U/L
  CK 95 U/L
  T-cho 78 mg/dL
  TG 37 mg/dL
  TP 7.5 g/dL
  Alb 2.3 g/dL
  BUN 13.7 mg/dL
  Cr 0.35 mg/dL
  Na 138 mEq/L
  K 4.2 mEq/L
  Cl 105 mEq/L
  Glucose 104 mg/dL
  HbA1c 5.2%
Endocrine examination
  Free T3 17.2 pg/mL
  Free T4 7.0 ng/dL
  TSH 0.003 μIU/mL
  TSAb 330%
  TRAb 7.1 IU/L
  TPOAb 180 IU/mL
  TgAb 104 IU/mL
  ACTH 254 pg/mL
  Cortisol 17.7 μg/dL
  BNP 836 pg/mL
Hemostatic test
  PT > 120 s
  PT% < 5.0%
  Fib 107 mg/dL
  ATIII 22.3%
  FDP 12.3 μg/mL
  D-dimer 4.8 μg/mL

TgAb: anti-thyroglobulin antibody; TPOAb: anti-thyroid peroxidase an-
tibody; TRAb: TSH receptor antibody; TSAb: thyroid-stimulating anti-
body; Fib: fibrinogen.
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hypothesis has been proposed for the cause of cholestasis in 
thyrotoxicosis; an increase in hepatic oxygen consumption 
without elevations in hepatic blood flow in patients with a hy-
permetabolic state in hyperthyroidism reduces oxygen tension 
in the centrilobular zones and interferes with bile transport, 
resulting in cholestasis and increases in the rate of bile flow to 
the point of saturation [11, 16].

Conclusion

We herein report a very rare case of thyroid crisis with worsen-
ing jaundice despite improvements in heart failure. The results 
obtained and clinical course suggest that hyperbilirubinemia 
during severe thyroid crisis occurred as a secondary conse-
quence of hyperthyroidism. A detailed examination of the 
clinical course was useful for reaching the differential diag-
nosis of severe jaundice. This case demonstrates that the rapid 
recognition of severe jaundice due to hyperthyroidism after a 
thorough evaluation for other causes of liver disease leads to 
steady improvements in this serious medical condition.
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