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Abstract
Purpose It is well established that thyroiditis and other thyroid disorders can be induced by COVID-19 infection, but there 
is limited information about the autoimmune/inflammatory syndrome induced by adjuvants (ASIA) after severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) vaccination. We report two cases of thyrotoxicosis following SARS-CoV-2 
vaccine.
Methods and results Two young health care peoples (wife and husband) received a first dose of SARS-CoV-2 vaccine, and 
few weeks later developed clinical manifestations of thyroid hyperactivity, with increased thyroid hormone levels on thyroid 
function tests, suppressed thyroid-stimulating hormone and negative antithyroid antibodies, despite being healthy before 
vaccination. They were diagnosed at the 4th week after first dose of SARS-Cov-2 vaccine as silent thyroiditis and followed 
without treatment, since their symptoms were not severe. At the 6th week, the patients became wholly asymptomatic and 
their thyroid function returned to normal.
Conclusions Thyrotoxicosis can occur after SARS-CoV-2 vaccination probably related to silent thyroiditis.
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Introduction

Many cases of thyroid dysfunction have been reported in 
affected patients with mild to moderate severe acute res-
piratory syndrome related to SARS-CoV-2 infection [1, 2]. 
Angiotensin-converting enzyme 2 (ACE2), the functional 
receptor for SARS-Cov-2 virus, has been demonstrated 
to be expressed in thyroid follicular cells, making them a 
potential target for SARS-COV-2 infection [3]. There are 

few emerging data about the possible autoimmune/inflam-
matory syndrome induced by adjuvants (ASIA) following 
SARS-COV-2 vaccines [4, 5].

We reported two cases of silent thyroiditis probably 
induced by the first dose of mRNA-1273SARS-CoV-2 
(Moderna) vaccine.

The aim of this report is to highlight and raise awareness 
of a potential rare side effect of this vaccine.

Materials and methods

Patient's findings

Two patients (wife and husband, 29 and 34 years old, respec-
tively), referred to our Endocrinology Unit for a three-week 
history of palpitations and weight loss. There was no signifi-
cant past medical history, including no history of COVID-19 
infection, and there was no family history of thyroid disease. 
Both received the first dose of a SARS-CoV-2 vaccine on Sep-
tember 9, 2021 (COVID-19 Vaccine mRNA-1273 developed 
by ModernaTx, Inc). Their symptoms started one week after 
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administration of the first dose of SARS-CoV-2 vaccine. Their 
primary care physician ordered the evaluation of thyroid func-
tion tests that was performed on October 2, 2021. Thyroid 
function tests revealed the presence of thyrotoxicosis. Inflam-
matory markers [erythrocyte sedimentation rate (ESR) and 
C-reactive protein (CRP)] were normal, and TPOAb and TgAb 
were not present.

Results

Case 1 (husband)

At the moment of his physical examination, performed on 
October 2021, 8, the heart rate was 88 bpm. The patient did not 
report any fever, neck pain or symptoms of upper respiratory 
infection in the preceding weeks. Thyroid ultrasound revealed 
a gland of normal volume, with mild hypoechogenicity, dif-
fuse heterogeneous echotexture and decreased color Doppler 
blood flow signals, without thyroid nodules (Fig. 1a). Thyroid 
function tests revealed suppressed serum TSH (< 0.003 U/mL) 
with elevated free thyroxine levels (fT4) (Table 1). Iodine uri-
nary test was negative. Thyroid scintigraphy showed decreased 
99mTcpertechnetate uptake. 

No specific treatment was initiated, and thyroid function 
tests were performed several days later.

Thyroid function, performed on October 2021, 12, and on 
October 2021, 19, returned to normal. The results of the hor-
monal tests are reported in Table 1.

Case 2 (wife)

At the moment of physical examination, performed on October 
2021, 8, the heart rate was 78 bpm. The patient did not report 
any fever, neck pain or symptoms of upper respiratory infec-
tion in the preceding weeks. Thyroid function tests revealed 
suppressed TSH (< 0.003 U/mL) and normal fT4 and fT3 
concentrations (Table 1). Iodine urinary test was negative. 
Thyroid ultrasound revealed a gland of normal volume with 
mild hypoechogenicity, diffuse heterogeneous echotexture 
and decreased color Doppler blood flow signals, with a small 
thyroid nodule in the left lobe (Fig. 1b). Thyroid scintigraphy 
showed decreased 99mTcpertechnetate uptake.

No specific treatment was initiated, and thyroid function 
tests were performed several days later.

Thyroid function, performed on October 2021, 12, and on 
October 2021, 19, had returned to normal. The results of the 
hormonal tests are reported in Table 1.

Discussion

COVID-19 vaccination is the most effective way to protect 
against COVID-19 illness. Spontaneous reports of sus-
pected adverse reactions are an important source of infor-
mation for pharmacovigilance activities, as they allow to 
detect potential safety signals associated with the use of 
medicines to make them safer, to the benefit of all patients. 
There are several reports in Literature of people develop-
ing thyroid disorders, in particular subacute thyroiditis, 
after receiving a COVID-19 vaccine [6–8]. In the past, the 
possibility of developing thyroiditis has been reported as 
a possible rare complication of Influenza, HPV and HBV 
vaccination. Genetic predisposition may also play a role, 
as suggested by the association with HLAB35 and the 
report of familial subacute thyroiditis cases. In all these 
cases, association of SAT with the administered vaccines 
was suggested by patient history (no preceding symptoms 
of viral infection) and the timing of symptoms onset after 
the vaccination. In most of these cases, symptoms started 
after the first dose.

Immune response against the viral antigens follow-
ing infection or vaccination can cross-react with human 
tissue antigens that share sequence homology with the 
virus, resulting in autoimmune reactivity, possibly fol-
lowed by outright autoimmune disease. Recently it has 
been reported that SARS-CoV-2 spike protein, nucleopro-
tein, and membrane proteins all cross-reacted with thyroid 
peroxidase (TPO) SAT has been described after viral vec-
tors or mRNA vaccinations against COVID-19 suggest-
ing that molecular mimicry might play a significant role 
in the pathophysiology of these autoimmune responses. 
SARS-CoV-2 antibodies may promote a mild and transient 
thyroiditis by cross-reacting with cellular antigens (thyroid 
peroxidase, TPO) located on the thyroid. Silent (painless) 
thyroiditis has been recognized over the past decade as a 
clinical syndrome manifested by transient hyperthyroid-
ism associated with a marked depression of the thyroidal 
radioactive iodine uptake, often followed by a transient 
period of hypothyroidism and then by a fully recover to 
euthyroidism. Silent thyroiditis accounts for approximately 
to 0.5–5% of cases of hyperthyroidism and is considered 
a variant form of chronic autoimmune thyroiditis suggest-
ing that it's a part of the spectrum of thyroid autoimmune 
diseases. We herein present two cases of silent thyroiditis 
following SARS-CoV-2 vaccination. After the first dose 
of the mRNA-1273 COVID-19 vaccine, patients devel-
oped thyrotoxicosis which lasted for about four weeks 
before resolving spontaneously. Patient history, clinical 
courses of thyroid disfunction and the temporal correlation 
between the administration of the vaccine and the onset 
of thyrotoxicosis make it more likely to be a side effect of 



1081Journal of Endocrinological Investigation (2022) 45:1079–1083 

1 3

Fig. 1   HYPERLINK "sps:id::fig1||locator::gr1||MediaObject::0" a, b Thyroid ultrasound images of case 1 performed during the thyrotoxic 
phase. c, d Thyroid ultrasound images of case 2 performed during the thyrotoxic phase
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this type of vaccine. The possibility that the two patients 
accidentally or voluntarily ingested thyroid hormones was 
excluded on the basis of their anamnesis, except for the 
intake of substances containing iodine excluded from the 
negativity of iodine urinary tests.

To our knowledge, only one case of silent thyroiditis 
has been reported after vaccination against COVID-19. 
The patient presented with biochemical and imaging fea-
tures consistent with silent thyroiditis three weeks after 
vaccination with the ChAdOx1-S (AstraZeneca) vaccine. 
Similar to our cases, no specific treatment was initiated 
and, 2 months later, thyroid function tests had returned 
to normal [7].

The aim is to predict the potential rare side effect pos-
sibly related to the administration of this vaccine, although 
further data are needed on whether the observed associa-
tion between SARS-CoV-2 vaccination and silent thyroidi-
tis is causal.

When recipients of COVID-19 vaccines complain of 
symptoms such as fatigue and palpitations, thyrotoxicosis 
should be considered as a differential diagnosis.
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