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Female, 42-year-old
Graves disease
Bilateral eye pressure ¢ fatigue ® muscle weakness ¢ palpitations ¢ goiter

Endocrinology and Metabolic ¢ General and Internal Medicine

Rare coexistence of disease or pathology

Since the COVID-19 pandemic, several cases of COVID-19 have been linked to the development of autoim-
mune disorders, including of the thyroid. Graves’ disease (GD) is a rare complication that can occur following
SARS-CoV-2 infection. Reports have linked COVID-19 to new onset and exacerbation of GD. We present a case
of a 42-year-old woman with a history of GD presenting with impending thyroid storm 3 weeks following a di-
agnosis of COVID-19.

A 42-year-old woman with a history of GD presented to the Emergency Department (ED) for an acute exacer-
bation of hyperthyroidism 3 weeks after SARS-CoV-2 infection was diagnosed on a home test. Symptoms in-
cluded daily headaches, increased bilateral eye pressure, fatigue, muscle weakness, episodes of confusion and
agitation, persistent heart palpitations, and goiter. Elevated free T4 of 5.57, free T3 of 15.68, total T3 of 4.43,
and near-absent thyroid stimulating hormone were noted. The Burch-Wartofsky scale was 40, which was con-
cerning for an impending thyroid storm; however, at the time of admission, she was not in a thyroid storm.
Treatment included propylthiouracil, potassium iodide oral solution, and propranolol, with symptom improve-
ment. Due to prior history of intolerance to antithyroid medications and recent exacerbation, a thyroidectomy
was performed once she was in a euthyroid state.

Our case demonstrates the importance of recognizing COVID-19 as an etiology or a trigger for new onset or ex-
acerbation of GD. Our case highlights that being vigilant to recognize the association between COVID-19 and
thyroid abnormalities for early diagnosis and treatment is imperative.

Adult Multisystem Inflammatory Disease, COVID-19 Related ¢ Graves Disease ¢ Hyperthyroidism
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Background

Since the emergence of the COVID-19 pandemic, there has
been a surge of reports linking the effects of SARS-CoV-2 in-
fection with the development of various autoimmune diseas-
es, including rheumatologic conditions [1], hematologic condi-
tions [2], Guillain-Barré syndrome [3], and type 1 diabetes [4].
We are still elucidating the effects of SARS-CoV-2 on the thy-
roid gland, but several reports have demonstrated a spectrum
of thyroid ailments, including Hashimoto disease, Graves’ dis-
ease (GD), postpartum thyroiditis, and subclinical thyroid ab-
normalities [5,6]. Patients with a history of thyroid disease
or a genetic disposition can experience a more severe infec-
tion [7]. New onset or exacerbation of GD is a rare complica-
tion that can occur from SARS-CoV-2 infection [8,9]. We report
a case of a 42-year-old woman with a history of GD, with an
impending thyroid storm, following a diagnosis of COVID-19.

Case Report

A 42-year-old woman with a past medical history significant
for tobacco use disorder and recent diagnosis of GD present-
ed to the Emergency Department (ED) with a 10-day history
of worsening daily headaches. During this time, she also had
increased bilateral eye pressure with evidence of mild propto-
sis (but no vision changes), fatigue, muscle weakness, episodes
of confusion and agitation, increased appetite, heat intoler-
ance, and persistent heart palpitations. She and close mem-
bers of her family tested positive for SARS-CoV-2 infection 3
weeks before her visit to the ED. The patient had conducted
a home test for SARS-CoV-2 and unfortunately did not know
the exact brand of the test she used. She was diagnosed with
GD 6 months before the current presentation. At the time of
her diagnosis, she had negative TSH receptor antibodies, and
a positive thyroglobulin radioactive iodine uptake test, with
a 76% 24-h uptake, consistent with the diagnosis of GD. The
ultrasounds at that time demonstrated no evidence of thyroid
nodules or cysts. She had previously tried propylthiouracil and
methimazole, with slight intolerance to both medications, as
they lead to fatigue. On the current presentation to the ED,
she had an elevated free T4 level of 5.57 ng/dL, free T3 level
of 15.68 ng/mL, total T3 level of 4.43 pg/mL, and near-absent
TSH level of.01 ulU/mL. These values are compared with the
reference ranges in Table 1. On the physical examination, the
patient was anxious overall, with a non-tender palpable goiter
and no evidence of a bruit. She had mild, non-tender propto-
sis, with a negative lid lag test. The skin was warm and moist,
with no observable dermatological abnormalities. The patient
had tachycardia and hypertension. Electrocardiogram showed
sinus tachycardia. Her calculated Burch-Wartofsky scale at
presentation was 40, which was concerning for an impending
thyroid storm. The patient was treated with propylthiouracil,
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Table 1. Thyroid laboratory test results on admission compared
with normal reference ranges.

Laboratory test Patient’s Reference
name value range
TSH <0.01 ulU/mL 0.450-4.5 ulU/mL
T3 a43ngdl 60-180ngdl
CFreeTs  1seSpgml  2341pgml
CFreeTd s57ng/dl 07t 19ng/dl

potassium iodide oral solution, and propranolol until euthy-
roid. She then underwent a curative thyroidectomy. She tol-
erated the procedure well and was discharged home 2 days
after surgery.

Discussion

Our case highlights the impact of the pandemic on clinical out-
comes following infection with SARS-CoV-2 and the association
with autoimmune diseases. Autoimmune disorders are known
to occur following viral infections, but the rate and varying de-
grees at which these disorders have presented following SARS-
CoV-2 infections are quite variable. Although our patient had
a history of GD before the infection, her symptoms were con-
trolled even with her having slight intolerance to anti-thyroid
medications. The exacerbation of GD following COVID-19 dis-
ease is rare, as the most common thyroid-related complication
in such an illness is subacute thyroiditis [9]. When comparing
our patient with other cases previously published, she had a
similar presentation, with tachycardia, headache, and bilater-
al eye pressure; however, it is interesting to note that she had
impending but not actual thyroid storm at presentation [10,11].

Hashimoto thyroiditis is a more commonly reported autoim-
mune disorder associated with viral illnesses. The vast spectrum
of thyroid disorders proceeding the infection further highlights
the many unknowns of SARS-CoV-2. When SARS-CoV-2 enters
the host, it binds to angiotensin-converting enzyme 2 (ACE2)
receptors via its spike protein [6]. Although ACE2 is most no-
tably associated with lung tissue, many other human cells ex-
press it as well, including those in the pancreas, thyroid, tes-
tis, ovary, adrenal glands, and pituitary gland [12].

There is still uncertainty on how SARS-CoV-2 may directly im-
pact the thyroid gland. However, several studies have found
that the virus affects the follicular epithelial and parafollicu-
lar cells, limiting T3 and T4 production. A subgroup analysis
of SARS-CoV-2-infected patients found that the subsequent
depression in thyroid function via measured T3 levels inverse-
ly correlates with the severity of SARS-CoV-2 infections [13].
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Even in less severe cases, the prevalence of subclinical and
euthyroid alterations in thyroid function is common, dem-
onstrating the association between the two. TSH and free T3
levels might be a marker for clinical outcomes in infected pa-
tients. A study by Durgun et al revealed that thyroid hormone
changes were linked to the severity and mortality in patients
with COVID-19 [14]. A study of 541 patients found those with
lower levels of TSH and free T3 demonstrated higher rates
of lymphopenia and subsequent deterioration during infec-
tion [15]. Long-term complications of COVID-19, such as chron-
ic fatigue, have become common. These complications might
stem from the disruption of the hypothalamus-pituitary-thy-
roid axis. The thyroid may be pivotal in regulating homeosta-
sis during host SARS-CoV-2 infections. One study found the
virus was associated with pro-inflammatory cytokines; inter-
feron-y and tumor necrosis factor-o. were found to increase the
thyroid’s ACE2 receptor expression. An increase in these cy-
tokines is associated with higher ACE2 expression in the thy-
roid [16]. The higher expression can modulate the resultant
immune response, affect the spectrum of severities seen in
SARS-CoV-2 infections, and lead to the disposition to acquire
thyroid-related disorders. This phenomenon was observed in
a separate study demonstrating that higher ACE2 expression
resulted in a higher CD8+ T cell response in patients. The ex-
pression of ACE2 is associated with other comorbidities that
increase the risk and, subsequently, the likelihood of experi-
encing a worse outcome after SARS-CoV-2 infection, such as
cardiovascular disease, hypertension, chronic obstructive pul-
monary disease, and obesity [17]. Generally, mild to moderate
infections would more likely result in subacute thyroiditis and
painless, destructive thyroiditis in hospitalized patients with
a more severe infection. Beyond an aberrant host immune re-
sponse to the infection, there are different pathogenic mecha-
nisms by which the SARS-CoV-2 can induce autoimmunity [18].
One such method is molecular mimicry. Although the mecha-
nism is unknown, there have been reports of shared charac-
teristics between SARS-CoV-2 spike protein and various en-
docrine cells. One study analyzed 14 pentapeptides shared by
the SARS-CoV-2 spike protein with several organs, including
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the thyroid, pituitary, adrenal cortex, and pancreatic beta islet
cells, with the thyroid sharing the highest amount. These simi-
larities and genetic predisposition could explain the underlying
pathophysiology in which autoimmunity, especially relating to
these organs, could occur [18]. With the association between
SARS-CoV-2 and autoimmune diseases, it would not be sur-
prising to observe a shift in the incidence of these disorders.

Although more large-scale data are yet to be published, sev-
eral reports have investigated the incidence of reported auto-
immune cases since the pandemic’s start. In a matched cohort
study of 641704 patients with COVID-19, researchers found
the infected groups had a higher likelihood of acquiring au-
toimmune diseases [19]. A retrospective review found similar
results in the onset of GD in a pediatric population, in which
the incidence of new GD diagnosis doubled from 1.3% to 2.6%
during the pandemic [20]. Although cases like ours suggest a
relationship between SARS-CoV-2 infection and autoimmune
thyroid disorders after infection, long-term data sets must be
analyzed to understand any correlation fully. Until there is a
full understanding of the correlation, medical decision-mak-
ing to initiate an early workup of potential autoimmune dis-
orders should have a lower threshold in the era of COVID-19.

Conclusions

Our case demonstrates the importance of recognizing COVID-19
as an etiology or a trigger for the new onset or exacerbation of
GD. Even though our patient presented with typical features
of GD, this case highlights the importance of being vigilant to
recognize this association between COVID-19 and thyroid ab-
normalities for early diagnosis, treatment, and appropriate
long-term care.

Institution Where Work Was Performed

The work on this case report was conducted at Charleston Area
Medical Center, WV, USA.
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