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Abstract

SARS-CoV2 can induce multiple immunological and endocrinological changes. We report

the case of a COVID-19 associated hyperthyroidism in a young female.

Per definition the patient — because of having given birth six weeks previously - had a
postpartum thyroiditis. However thus no antibodies were detected, the thyroiditis ceased without
medication after the dissolving of the virus disease and the fT3/fT3-ratio proved a destructive
thyreopathy as well as there was a close time link onset of the symptoms with the novel corona

virus infection we argue it to be a COVID-19 induced thyrotoxicosis.

This proves the ability of SARS-CoV-2 to alter thyroid function, therefore all COVID-19
patients should be monitored regarding endocrinological changes and TSH, fT3, fT4 should be

assessed.

Introduction

COVID-19 is known by now to have the ability to induce
various endocrinological changes in its hosts. Until now only
a few affections regarding the thyroid have been described.

We report a case of a COVID-19 induced destructive
thyrotoxicosis.

Case presentation

In March 2020, a 35 years old female patient presented to
the emergency room (ER) because of holocephalic headache
and tachycardia. Symptoms had developed 5 days before
the patient’s presentation to our ER. She did not suffer from
coughing, dyspnoea or other respiratory tract symptoms.
The patient was originally from Nigeria and had been living
in Germany for four years. She had no medical history apart
from having delivered a child six weeks ago. She had not been
travelling to any- back then- stated COVID-19 risk areas and
had no known contact to anyone being tested positive for
SARS-CoV-2 but was living in a refugee shelter in Munich.

Upon arrival in the ER, an elevated temperature of 38.2°C

https://doi.org/10.29328/journal.acem.1001016

Submitted: 03 July 2020
Approved: 25 July 2020
Published: 27 July 2020

How to cite this article: Zeilberger MS,
Hasmann SE, Auer MK, Schmidmaier R.
COVID-19 associated hyperthyroidism due to
destructive thyrotoxicosis in a young female
patient. Ann Clin Endocrinol Metabol. 2020; 4:
023-025.

DOI: 10.29328/journal.acem.1001016

Copyright: © 2020 Zeilberger MS, et al. This
is an open access article distributed under
the Creative Commons Attribution License,
which permits unrestricted use, distribution,
and reproduction in any medium, provided the
original work is properly cited.

| M) Check for updates

6 OPEN ACCESS

was measured. The patient herself stated that she felt like
having fever the day before going to the ER, but temperature
hadn’t been measured. The initial ECG showed a sinus
tachycardia with a frequency of up to 120 beats per minute.
Laboratory results revealed elevated thyroid hormone levels
(fT3 5.8 pg/ml; [2.0-4.4]; fT4 21 pg/ml; [9-17]; & fT3/fT4-
ratio: 0.276) as well as a supressed TSH (0.02 pU/ml; [0.27-
4.20]).

C reactive protein, interleukin-6, procalcitonin and
erythrocyte sedimentation rate were normal on admission.
Upon day 3 the C reactive protein rose to a level of 2,2 mg/
dl. Full blood count was normal but differential revealed
lymphopenia (1.18 G/I; [1.22-3.56]) and eosinopenia (< 0.01
G/1; [0.03-0.44]). The thyroid ultrasound showed a normal
size with slightly hypoechogenic, homogenous texture with
hypoperfusion and without any thyroid nodules. The patient
presented no signs for endocrine orbitopathy. The thyroid
was not painful or tender. There was no family history for
endocrinological diseases nor antibodies. Pregnancy was
ruled out by serum human chorionic gonadotropin. Blood
was taken to determine thyroid autoantibodies. Due to the
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initially unclear ethology of hyperthyroidism, she received 20
mg carbimazole once, nonsteroidal antiphlogistic drugs and
propranolol and was scheduled for admission to the hospital
ward.

According to the local ER algorithm during SARS-CoV-2
pandemic a throat swab for SARS-CoV-2-PCR and a computed
tomography of the chest were performed because of fever
and eosinopenia. CT scan revealed a few areas with patchy
confluent opacifications in the upper right lobe and SARS-
CoV-2-PCR was positive. Therefore, the patient was admitted
to the COVID-19 isolation unit.

In summary, hyperthyroidism due to painless thyroiditis
and COVID-19 were diagnosed.

The course of COVID-19 remained mild with sore throat
and headaches as the only symptoms. Lactate dehydrogenase
increased to a maximum of 881 U/l [< 250] on day 6 after
admission, ferritin to a maximum of 758 ng/ml [15-150] on
day 6 and C reactive protein to a maximum of 3.3 mg/dl [<
0.5] on day 5. She was discharged into home quarantine from
hospital on day 10.

As thyroid autoantibodies (antithyroid peroxidase (TPO)
antibody, anti-thyroglobulin (Tg) antibody and thyroid-
stimulating hormone receptor (TSHR) antibody) were
negative and thyroid ultrasound was not suggestive for Graves’
disease or autonomy, carbimazole was not continued. Thyroid
hormones started already dropping during the hospital stay
without further medication. There was no indication for
invasive diagnostics like thyroid biopsy/fine needle aspiration
or thyroid scintigraphy. Four weeks later the patient presented
for re-evaluation in our endocrinological outpatient clinic.
Without taking any specific medication, thyroid hormones
(fT3, fT4, TSH) had normalized. Also, COVID-19 inflammation
markers had completely recovered. Thyroid antibodies
continued to be negative and the ultrasound was still non-
suggestive for a thyroid disease.

Discussion

We report a case of thyrotoxicosis most likely induced
by the novel coronavirus SARS-CoV-2. From our point of
view the patient had a painless destructive thyreopathy with
release of preformed thyroid hormones from the colloid space
that resolved completely after a few weeks. Considering the
long half-life of thyroid hormones, we assume that thyroid
destruction was strong and brief. The course of thyroid
dysfunction was closely related to the course of Corona
virus disease. Brancatella and collegues already reported a
similar case of a patient who was suffering from COVID-19
and developed hyperthyroidism. Like in our patient, thyroid
antibodies were negative and thyroid function resolved
completely within a short period of time without taking any
thyreostatic medication [1].
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Per definition the patient had a postpartum thyroiditis
(PPT) if defined as the occurrence of de novo transient thyroid
dysfunction in the first year after delivery in a previously
euthyroid woman. However, PPT is thought to be a variant of
chronicautoimmune thyroiditis (Hashimoto’s thyroiditis) with
rebound of thyroid antibodies after the immunosuppressive
state of pregnancy [2]. TPO-Ab is positive in the majority of
patients and Tg-Ab may also be positive. In a prospective study
391 women were closely monitored for one year [3] after
delivery. 24% of the 152 anti-TPO positive women developed
hyperthyroidism during the first year postpartum, but zero
percent of the 239 anti-TPO negative women developed any
thyroid dysfunction! Although we can’t completely rule out
PPT, especially antibody-negative postpartum thyroiditis [2],
due to the close time link onset of the symptoms with the virus
infection as well as the fast dissolving of COVID-19 and the
thyroiditis we would argue against this possibility. Moreover
the FT3/FT4 ratio also points out a destruction induced
thyrotoxicosis [4], even though as stated before, PPT can’t be
ruled out completely.

Viral diseases can cause a thyroiditis [5,6]. So far they
have been reported for e.g. influenza [7-9], HIN1 [9],
cytomegalovirus [10]. Especially for HIN1 even thyrotoxic
storms have been reported [11]. Regarding HIN1 an
overreaction of the systemic inflammation was proposed.

The thyroid injury is suspected to be the result of cytolytic
T-cell activation due to viral antigen presentation [6].

SARS-CoV2 has shown to have the ability to induce ARDS
[12], myocarditis [13] and renal failure. These effects have
been linked to induction of pro-inflammatory cell death due
to an overreaction of the immune system [14], effects which
can be linked to cytotoxic effects on the thyroid.

Additionally, SARS-CoV-2 binds via the envelope spike
glycoprotein during cell entry to the angiotensin converting
enzyme 2, which is expressed on the mostly affected organs
by COVID-19 (lung, heart) as well as on endocrine tissue
like the adrenal gland, hypophysis, pancreas [15] and the
thyroid [16]. In autopsies from SARS-CoV no virus particles
have been found in the thyroid gland unlike to the adrenal
glands, pituitary and pancreas [17]. The described induction
of hyperthyroidism could suggest the ability of SARS-CoV-2
to invade the thyroid. Whether this destruction was induced
by cytopathic effects probably linked to local replication of
SARS-CoV-2 or if they were the result of the systemic immune
response remains uncertain and should be further evaluated.
Particularly histopathological findings and understanding
immune evasion strategies of SARS-CoV-2 will foster further
knowledge regarding this question.

Lessons learned

We assume SARS-CoV-2 infection can induce a destruction
of thyroid issue. All patients with COVID-19 should be
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monitored regarding endocrinological changes, especially
diabetes, but also TSH, fT3, fT4 should be assessed.
Hyperthyroidism may mimic clinical features of COVID-19
like fever, tachycardia, and diarrhoea. Thyroid dysfunction
may be due to coincident primary thyroid disease, but also
viral affection of the thyroid should be taken into account.
For scientific reasons biopsy with SARS-CoV-2-PCR and
immunohistology would be desirable in unclear cases.

Furthermore, treatment of thyroid disorders has become
more challenging during the COVID-19 pandemic due to local
lockdowns in certain areas and restricted access to hospitals
and outpatient clinics. In particular patients with uncontrolled
thyrotoxicosis are believed to be at a higher risk of severe
complications if suffering from COVID-19 [18]. Therefore, it
is important to monitor and follow-up patients with thyroid
disorders, especially thyrotoxicosis and hyperthyroidism,
closely [19]. Novel assessment and treatment concepts, such
as telemedicine consultations [20], should be considered.

Data availability
All data are available via the cited sources.
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