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Thyroid storm occurs when thyroid hormones are released causing a hyperadrenergic state resulting in potentially life-
threatening cardio-respiratory effects. The most common cause of thyroid storm is thyrotoxicosis secondary to Graves
disease. Alternatively, subacute thyroiditis (SAT) is usually a self-limited condition consisting of painful inflammation of
thyroid gland, often associated with viral illness. Transient hyperthyroidism is a common finding in SAT; however, thyroid
storm is an extremely rare complication of SAT. We report the sixth recorded case of SAT associated with thyroid storm.
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Case Presentation

A 70-year-old man presented to the emergency room with
chronic diarrhea and confusion worsening over the previous 10
days. The patient had been admitted 2 months prior with gout
and discharged on colchicine, allopurinol, and a prednisone
taper. Diarrhea began shortly after his discharge. Family denied
recent surgeries. The patient denied abdominal pain, hemato-
chezia, melena, nausea, vomiting, fevers, chills, or night
sweats. However, he was tremulous, weak, and experiencing
worsening fatigue with 2 falls in the week prior to this admis-
sion. In addition, he required 2 L of oxygen on arrival. His past
medical history was significant for sleep apnea on continuous
positive airway pressure, heart failure on furosemide, non-alco-
holic steatohepatitis status post liver transplant in 2013, hyper-
tension, coronary artery disease status post drug eluting stent
placement, and gout. He had a 60-pack-year smoking history,
having quit 29 years prior. He denied the use of alcohol or
drugs. His family history was positive for thyroid disease in his
sister, although details were not known.

On admission, his pulse ranged between 117 and 135,
temperature of 36.6°C (97.8°F), respirations 24, oxygen sat-
uration 96% on 2 L NC, and blood pressure 96/72 mmHg.
Physical examination demonstrated a morbidly obese man
with tachycardia. He was lethargic, but arousable, and ori-
ented only to person. Neurologic examination showed intact
cranial nerves with normal motor and sensory examination
(limited by patient’s cooperation). Physical examination was
otherwise unremarkable, particularly demonstrating no
enlargement or nodule of the thyroid, nor ophthalmopathy.
Tenderness of the thyroid was unable to be determined due to
the patient’s altered mental status.

Complete blood count showed white blood cells of 4.76 K/
cumm, hemoglobin of 10.0 g/dL, and platelets of 106 K/
cumm. The basic metabolic panel exhibited a sodium of 134.0
mmol/L, potassium of 5.20 mmol/L, BUN of 74.0 mg/dL, cre-
atinine of 3.3 mg/dL, magnesium of 1.7 mg/dL, and phospho-
rus of 7.2 mg/dL. The INR was 1.54. Blood cultures,
respiratory bacterial culture, gastrointestinal PCR, herpes sim-
plex virus PCR, cytomegalovirus PCR, chest x-ray, and uri-
nalysis did not demonstrate explanatory findings. VRE and
MRSA cultures were negative. The patient’s computed tomog-
raphy (CT) head was negative for an acute intracranial pro-
cess. Urine drug screen was negative, and the patient’s
tacrolimus levels returned within his goal range between 2 and
10 ng/mL. His hemoglobin Alc was 4.7. Glucose level was
286 mg/dL. Lithium level was less than 0.1 mmol/L, and his
procalcitonin level was 0.09 ng/mL. The patient’s admission
thyroid levels were consistent with significant thyrotoxicosis
(TSH level of 0.01 mIU/L, Free T4 of 5.91 ng/dL, and Free T3
of 14.5 pg/mL). An ultrasound of the head and neck showed
no masses or nodules with a diffusely mildly hypervascular
thyroid. Given the unrevealing workup for other causes, his
presenting symptoms of tachycardia, diarrhea, and delirium
were attributed to the hyperadrenergic effects of thyroid storm.
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Figure |. Thyroid uptake scan. Radioactive iodine uptake scan of thyroid demonstrating globally decreased uptake (1.2%) at both 6 and

24 hours.

He and his family denied ingestion of any exogenous thyroid
hormone. Other common precipitants of thyroid storm such as
infection, myocardial infarction, and diabetic ketoacidosis had
been excluded during his admission workup. A head and neck
ultrasound was obtained and demonstrated a right thyroid lobe
measuring 5.2 X 2.8 X 2.2 cm® with no masses and a left thy-
roid lobe measuring 5.0 X 2.4 X 1.9 cm? with no masses. He
had an anti-thyroglobulin antibody of 2555.0 IU/mL. His
Burch-Wartofsky score was 50 on admission (20 for AMS, 20
for HR >130, 10 for diarrhea), which was also highly sugges-
tive of thyroid storm.!

Endocrine was consulted, confirmed thyroid storm, and rec-
ommended he be transferred to the intensive care unit (ICU).
He was started on propanol 40 mg every six hours, methima-
zole 20 mg three times a day (rather than propylthiouracil given
concern for hepatoxicity), and prednisone 60 mg daily. His
ICU course was complicated by a non-ST-elevation myocar-
dial infarction, which was felt to be secondary to demand isch-
emia associated with his thyrotoxicosis. In addition, he suffered
a right lower lobe pneumonia, which responded well to 7 days
of piperacillin-tazobactam, and thrombocytopenia due to liver
disease but exacerbated by sepsis.

After aggressive treatment of his thyroid storm, he
returned to his behavioral and cognitive baseline. The
patient’s free T4 levels dropped into normal range after 9
days of treatment; however, on hospital day 21, his free T4
levels began to rise again hitting 1.64, 2.01, and 2.23 ng/dL.
After a 6-day washout period of his methimazole, he had a
thyroid uptake scan which was consistent with thyroiditis
demonstrating a globally decreased uptake (1.2% at 6 hours
and 1.2% at 24 hours) without active nodules (Figure 1). He
restarted prednisone 40 mg daily at discharge. Three months
later, his labs showed a Free T3 level of 2.1 pg/mL, T4 level

0f 0.82 ng/dL, and a TSH of 16.23 mIU/L. The patient denied
any symptoms of hypothyroidism or hyperthyroidism. He
began levothyroxine 50 mcg daily to treat hypothyroidism.
At his next appointment, approximately a year later, he was
found to be euthyroid with Free T3 level of 2.5 pg/mL, T4
level of 1.17 ng/dL, and a TSH of 1.38 mIU/L.

Literature Review

Thyroid storm is a rare but potentially life-threatening diagno-
sis, resulting from the exaggerated hypermetabolic effects of
circulating thyroid hormones. Untreated, fatalities are com-
mon and frequently result from heart failure, arrhythmias, sei-
zures, or coma.! Thyroid storm most frequently occurs in
patients with thyrotoxicosis secondary to Graves disease, but
may also be associated with thyroid adenoma, toxic multinod-
ular goiter, and in rare cases, subacute thyroiditis (SAT).>
Thyroid storm more commonly develops in patients with
underlying thyroid dysfunction and a triggering event such as
infection, myocardial infarction, diabetic ketoacidosis, or
pregnancy.* In the past, thyroid storm was sometimes precipi-
tated by iatrogenic release of thyroid hormone during surgery
on a hyperactive gland, but recent advances in surgical and
pre-operative techniques have minimized this risk.*?
Thyroiditis signifies inflammation of the thyroid gland,
which can be related to infection, autoimmunity, trauma,
radiation, or medications. Subacute thyroiditis, also known
as de Quervain or granulomatous thyroiditis, is characterized
by a painful, edematous thyroid gland with a predictable pat-
tern of transient thyrotoxic state, followed by hypothyroid
state, with resolution to euthyroidism. Subacute thyroiditis is
more common in younger women, and often presents with
neck pain, malaise, fatigue, and fever during the thyrotoxic
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phase. However, some authors report cases of nearly painless
presentation.®” Anti-thyroglobulin antibodies are typically
negative, although, there are reports of cases of SAT patients
who have anti-thyroglobulin antibodies initially during the
destructive phase, eventually decreasing during recovery.’

Treatment of SAT is supportive, focusing on pain relief
and treatment of thyrotoxic symptoms. Occasionally, treat-
ment of thyroid inflammation with prednisone is necessary.
Also, treatment of adrenergic symptoms with beta blockers
is sometimes required. Patients typically exhibit a predict-
able self-limited clinical course of elevated thyroid hormone
levels, which then dip to hypothyroid levels and ultimately
return to euthyroid levels in most patients.”!'" While the
underlying cause of SAT is not completely understood, viral
infections are presumed to play a role in many cases. The
incidence of SAT has been shown to have a seasonal pattern,
and numerous viruses have been associated with SAT with-
out a strict cause-effect being proven.!? Furthermore, an
immunological and genetic association has been established
between SAT and the presence of HLA-B35 serotype,'® and
thus, when these individuals are exposed to a trigger, such as
a viral illness, SAT can be induced.'"* The end result is
destruction of the thyroid follicles and subsequent release of
pre-stored thyroid hormones into the circulation. While thy-
rotoxic symptoms are common in SAT, thyroid storm has
only rarely been associated with cases of SAT.231517

Discussion

We present, to our knowledge, the sixth case in the literature
of SAT leading to thyroid storm.>*!3'7 In addition, our
patient illustrated several atypical features for SAT com-
pared with the previously reported cases. For example, our
Doppler ultrasound with diffuse mild hypervascularity with-
out goiter was not typical for SAT, showing no hypoecho-
genic areas, although it was also inconsistent with Graves
disease. It has been suggested the ultrasound features of
SAT may evolve over the course of the illness with the
hypoechogenicity resolving and transitioning to transient
mild increased vascularity, eventually returning to normal.'®
Although our patient did not complain of neck pain, he was
encephalopathic on admission. In addition, a variant of SAT
has been reported without neck pain.”'?2° Our patient had
globally low uptake of radioactive iodine, consistent with
the expected findings for SAT and other case reports of SAT
leading to thyroid storm.>!'® In addition, our patient showed
the classic pattern of thyrotoxicosis followed by hypothy-
roidism which eventually resolved to euthyroidism on only
50 mcg daily (his weight-based replacement dose would be
200 mcg/day). He also had an elevated neutrophil to lym-
phocyte ratio of 5.27, which has been reported to be linked
to SAT as opposed to Graves or toxic adenoma.?! Workup
did not demonstrate any findings particular to Graves dis-
ease (pretibial myxedema, thyroid bruit, ophthalmopathy, or
palpable goiter), nor any thyroid nodules on palpation or

imaging that could explain his storm. He had no history of
amiodarone use and had received no iodinated contrast
within the previous 6 months. As his condition improved
and he was readied for discharge, a second rise in his thyroid
hormones were noted, suggesting a relapse which is known
to occur in a small number of cases of SAT, although some
authors place the number as high as 20%.2%%

In a rare association, this patient’s SAT precipitated a thy-
roid storm, which was successfully treated with methima-
zole, steroids, and beta-blockade. When treating a patient
suffering from SAT with prednisone, relapse may occur dur-
ing the steroid taper necessitating a return to higher doses. In
addition, patients who appear seriously ill with some combi-
nation of mental status changes, fever, cardiovascular excita-
tion, and GI symptoms may be suffering from thyroid storm,
even without a prior diagnosis of thyroid disease. This case
illuminates the importance of including SAT in the differen-
tial diagnosis of causes of thyroid storm.
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