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Introduction: Immune response following viral infections has been suggested as a probable mechanism leading to 
subacute thyroiditis (SAT). A few cases of SAT following SARS-CoV-2 infection have been described since the 
outbreak of the pandemic in 2019. Cases of SAT after vaccination against influenza have also been reported. We 
describe two female patients with thyroiditis after vaccination against SARS-CoV-2. 
Presentation of cases: The first patient presented with fever and pain in the thyroid area typical of SAT two weeks 
after vaccination with the BNT162B2 mRNA (Pfizer-BioNTech) COVID-19 vaccine. The second patient presented 
with biochemical and imaging features consistent with silent thyroiditis three weeks after vaccination with the 
ChAdOx1-S (AstraZeneca) vaccine. Both patients were asymptomatic prior to vaccination and PCR of naso
pharyngeal swab for SARS-CoV-2 and other respiratory viruses associated with SAT was negative. Serology 
testing for measles, mumps, rubella, CMV and EBV viruses was suggestive of immunity. Antibody titre against 
spike S protein of SARS-CoV-2 was measured for both patients and was indicative of adequate post vaccination 
antibody response. Two months after initial assessment, both patients were euthyroid and asymptomatic. 
Conclusions: Subacute as well as silent thyroiditis may rarely occur after vaccination against COVID-19. Further 
research is needed to investigate the prevalence and pathogenesis of thyroid dysfunction following vaccination 
against COVID-19.   

1. Introduction 

Since the outbreak of the COVID-19 pandemic, the effect of SARS- 
CoV-2 infection on thyroid function has been rigorously studied. As 
more than 234 million confirmed COVID-19 cases have been reported so 
far and more than 6 billion vaccine doses have been administered 
worldwide, it has become evident that thyroid dysfunction is commonly 
associated with SARS-CoV-2 infection, resulting in diagnostic and 
management challenges [1]. 

A frequently encountered thyroid abnormality, particularly in those 
patients with severe disease, is the “non-thyroidal illness” (or “sick 
euthyroid syndrome”), a condition characterized by low serum thyroid 
stimulating hormone (TSH) and thyroid hormone levels that does not 
require any specific treatment. In addition, at least 22 cases of subacute 
thyroiditis (SAT), a self-limited inflammatory disease of the thyroid, 
have been reported to date in COVID-19 patients [2]. Clinical presen
tation, epidemiological evidence and several case reports suggest an 
association of SAT with preceding viral infections [3,4]. Genetic 

predisposition may also play a role, as suggested by the association with 
Human Leukocyte Antigen–B35 (HLAB35) and the report of familial SAT 
cases [5,6]. Notably, vaccines against influenza, hepatitis B, H1N1, HPV, 
have also been associated with SAT [7]. A total of ten SAT cases after 
SARS-CoV-2 vaccination (BNT162B2 SARS-CoV-2 and CoronaVac) have 
been recently reported [8–13]. 

We present a case of SAT as well as the first case of silent thyroiditis 
following SARS-CoV-2 vaccination and we briefly review the relevant 
literature. 

2. Case presentation 

2.1. Patient 1 

A 51-year-old female presented with nausea, mild anterior neck pain 
and fever up to 38,2 ◦C. The symptoms had started 11 days prior to 
presentation and 4 days after receiving the first dose of the BNT162B2 
SARS-CoV-2 (Pfizer-BioNTech) vaccine. She was previously healthy 
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with no history of thyroid disease. The patient mentioned contact with 
COVID-19 case in her family four months prior to presentation; however 
at that time she had no symptoms suggestive of COVID-19 infection and 
a negative SARS-CoV-2 real-time reverse transcription polymerase chain 
reaction (rRT-PCR) in a nasopharyngeal specimen had been obtained 
after a 14-day quarantine. The thyroid gland was tender on palpation. 
There were no signs of hyperthyroidism such as tachycardia or fine 
tremor. 

Thyroid function tests revealed hyperthyroxinemia with suppressed 
serum TSH and elevated free thyroxine levels (fT4) (Table 1). Testing for 
thyrotropin receptor (TRAb), thyroid peroxidase (TPOAb) and thyro
globulin (TGAb) antibodies was negative. Erythrocyte sedimentation 
rate (ESR) and C-reactive protein (CRP) levels were markedly elevated 
(Table 1). Thyroid scintigraphy with 99mTc-pertechnetate showed 
markedly decreased thyroid uptake, consistent with thyroiditis (Fig. 1). 
Nasopharyngeal swab for molecular detection of SARS-CoV-2 and a 
respiratory multiplex virus PCR (including Adenovirus, Human Rhino
virus/Enterovirus, Respiratory Syncytial Virus, Coronavirus HKU1- 
NL63-229E&OC43, Influenza A-A/H1-A/H1-2009-A/H3–B, 

Parainfluenza 1-2-3-4, Human Metapneumovirus) was negative. Sero
logical tests were positive for antibody (Ab) against receptor-binding 
domain (RBD) and negative for Ab against the SARS-CoV-2 nucleo
capsid (N) protein (Table 1), thus indicating vaccine induced antibody 
production without evidence of prior SARS-CoV-2 infection. Virus se
rologies for measles, mumps and rubella, CMV and EBV suggested 
immunity. 

The patient’s history, physical examination findings and laboratory 
test results, were consistent with subacute thyroiditis probably associ
ated with the preceding vaccination. Treatment with 16 mg of methyl
prednisolone once daily p.o. was initiated with rapid resolution of fever 
and neck pain two days after initiation. The glucocorticoid dose was 
gradually reduced and two months after initial assessment the patient 
was clinically and biochemically euthyroid and asymptomatic. 

2.2. Patient 2 

A 39-year-old female patient was referred for the evaluation of 
abnormal thyroid function tests revealed during a routine laboratory test 
that was ordered by her primary care physician. She had no history of 
thyroid disease and serum TSH was normal six months prior to pre
sentation. Her mother had hypothyroidism due to Hashimoto thyroid
itis. The patient did not report any fever, neck pain or symptoms of 
upper respiratory infection in the preceding weeks. There was no 
exposure to iodine or drugs known to affect thyroid function. She had 
been vaccinated with the ChAdOx1-S [recombinant] (AstraZeneca) 
vaccine against SARS-CoV-2 three weeks before thyroid hormone testing 
was performed. Physical examination revealed no abnormal findings. 

Thyroid function tests revealed suppressed TSH (<0.003 U/mL), 
increased fT4 and normal total triiodothyronine (TT3) concentrations 
(Table 1). Inflammatory markers were normal and TPOAb titer was 
elevated (Table 1). Thyroid scintigraphy showed decreased uptake and 
thyroid ultrasound showed diffuse hypoechoic echotexture of the thy
roid gland with reduced blood flow (Fig. 2). Nasopharyngeal swab 
testing for SARS-CoV-2 and the same respiratory multiplex virus PCR as 
for patient 1 was negative. Serological tests were positive for Ab against 
RBD, indicating immune response to the vaccination. No specific treat
ment was initiated, and two months later thyroid function tests had 
returned to normal. 

Table 1 
Laboratory results.   

Patient 1 Patient 2 Reference range 

Baseline 
TSH 0.08 <0.03 0.38–5.33 mIU/mL 
fT4 24.84 20.47 7.72–17.63 pmol/L 
TT3 2.3 2.22 0.86–2.39 nmol/L 
TPOAb 0.6 777.4 0–9 IU/mL 
TGAb <0.9 275.3 0–4 IU/mL 
TRAb <0.1 0.2 <1 IU/L 
ESR 103 17 0–30 mm/h 
CRP 135 1 <6 mg/L 
SARS-CoV-2 IgG II Quant 1271.3 245.4 <50 AU/mL  

Follow up 8th week 8th week  
TSH 1.93 2.88 0.38–5.33 mIU/mL 
fT4 10.55 9.27 7.72–17.63 pmol/L 
TT3 NA 1.64 0.86–2.39 nmol/L 
TPOAb 0.5 665.3 0–9 IU/mL 
TGAb <0.9 246.3 0–4 IU/mL 
ESR 17 16 0–30 mm/h 
CRP 2 NA <6 mg/L 

Abbrevations: TGAb, anti-thyroglobulin antibody; TPOAb, thyroid peroxidise 
antibody; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; TT3, 
total triiodothyronine; fT4, free thyroxine; NA, not assessed; TRAB, TSH receptor 
antibodies; TSH, thyroid-stimulating hormone; SARS-CoV-2 IgG II Quant: IgG 
antibodies against the spike receptor-binding domain (RBD) of SARS-CoV-2. 

Fig. 1. Scintigraphy image of patient 1 showing decreased uptake of 99mTc- 
pertechnetate by the thyroid gland. 

Fig. 2. Thyroid ultrasound image of patient 2; profoundly hypoechoic left lobe 
with decreased blood flow. 
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3. Discussion 

A multitude of autoimmune disorders, including autoimmune thy
roid disease, have been described following infection with SARS-CoV-2 
[14]. Immune-mediated complications after SARS-CoV-2 infection are 
induced by immune system hyper-stimulation and molecular mimicry 
between the human proteome and SARS-CoV-2 components [14,15]. 
The pathogenesis of COVID-19 induced thyroid dysfunction might 
involve either direct viral infection or abnormal inflammatory-immune 
responses. Abundant expression of the SARS-CoV-2 receptor (angio
tensin-converting enzyme 2) mRNA in thyroid cells suggests that the 
thyroid gland could be a target organ of COVID-19 infection [16]. At 
least 22 cases of SAT associated with COVID-19 infection have been 
reported so far and thyrotoxicosis has been reported in up to 20.2% of 
patients hospitalized for COVID-19 in a single-center retrospective study 
[2,17]. Approximately half of these patients had subclinical thyrotoxi
cosis and low fT3, suggesting that non-thyroidal illness may explain the 
hormonal findings in most of these cases. In another study, 8 patients 
with COVID-19 and any thyroid dysfunction were followed up for 55 
days; in 75% (6/8) of these cases, TSH concentrations were low or 
suppressed and ultrasound and scintigraphic features were suggestive of 
inflammatory/destructive thyroiditis [18]. 

Autoimmune endocrine disorders (including thyroiditis) have been 
associated with exposure to several vaccines or adjuvants (molecules 
that potentiate antigen specific immune response). The autoimmune/ 
inflammatory syndrome induced by adjuvants (ASIA) has been used to 
describe post-vaccination autoimmune conditions since 2011 [19]. As 
described in a recent review article by Bragazzi et al., subacute 
thyroiditis has been reported after influenza (8 cases), HBV (one case) as 
well as H1N1 (one case) vaccination [20]. Pelegrino et al. reported 41 
cases of thyroiditis following human papilloma (HPV) vaccination using 
information from a HPV vaccine database in the US [21]. 

Since the outbreak of the COVID-19 pandemic massive efforts have 
been made to produce safe and effective vaccines against the new 
coronavirus; to this date at least 23 different vaccines have been 
developed worldwide according to World Health Organisation data. The 
first mass vaccination programme against COVID-19 started in early 
December 2020 and it is estimated that more than 45% of the world 
population has received at least one dose of a COVID-19 vaccine up to 
October 2021 [1]. A total of 10 cases of subacute thyroiditis after 
vaccination against COVID-19 have been reported as of the date of this 
report. Four of them have been reported after the inactivated virus 
COVID-19 vaccine CoronaVac® [9,11]. Moreover, two cases of SAT 
have been reported after the BNT162B2 SARS-CoV 2 (Pfizer-BioNTech) 
mRNA vaccine [8,10], three cases after the ChAdOx1 nCoV-19 vaccine 
(AstraZeneca) and one case after the Spikevax (Moderna Biotech, Spain) 
vaccine [7,12,13]. To our knowledge, no case of silent thyroiditis after 
COVID-19 vaccination has been reported. In all these cases, association 
of SAT with the administered vaccines was suggested by the patient’s 
history (no preceding symptoms of viral infection) and the timing of 
symptom onset after the vaccination (Table 2). In most (7/10) cases, 
symptoms started after the first dose. Onset of symptoms ranged from 4 
to 21 days after the vaccination. Most patients were female (8/10 cases) 
and their age ranged from 26 to 55 years old. In 7/10 cases, investigation 
included a negative nasopharyngeal swab testing for SARS-CoV-2 in 
order to exclude viral infection. 

We herein present two cases of subacute thyroiditis with a case 
-described for the first time-of silent thyroiditis following SARS-CoV-2 
vaccination. Investigation included measurement of antibodies against 
the spike receptor-binding domain of SARS-CoV-2, used to assess im
mune response to the vaccination. In addition, we arranged nasopha
ryngeal swab sampling and performed respiratory multiplex virus PCR 
as well as viral antibody screen against viruses that have been associated 
with SAT to exclude the possibility of a mild preceding viral infection 
that might have been associated with the thyroiditis in our patients. 

Autoimmune endocrine disorders after vaccination, may develop as a Ta
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result of either molecular mimicry or the use of adjuvants in vaccine 
excipients. Among the listed excipients of the COVID-19 vaccines, 
aluminum is used as an adjuvant in CoronaVac® vaccine and poly
sorbate 80 (E 433) as an excipient in the ChAdOx1-S [recombinant] 
vaccine. The latter is an ingredient of the MF59 adjuvant that has been 
used in SARS, MERS and influenza vaccines [22]. The immunomodu
lating properties of the lipid nanoparticles used in the mRNA vaccines 
are not well known. The fact that SAT has been described after different 
types of vaccines against COVID-19 (viral vectors or mRNA vaccines) 
regardless of the presence of adjuvants in the excipients, suggests 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 subacute thyroiditis by reacting with cellular anti
gens located on the thyroid. Due to structural similarity between the 
SARS-CoV-2 spike protein and the thyroid peroxidase, SARS-CoV-2 an
tibodies against spike protein may also cross-react with TPO antibodies 
[23]. 

We report two cases of thyroiditis after vaccination against COVID- 
19, including the first case of silent thyroiditis after the ChAdOx1-S 
vaccine. Several medical associations (e.g. Brazilian Society of Endo
crinology and Metabolism, British Thyroid Association) have recently 
published statements regarding the management of patients with thy
roid disease such as hypothyroidism, hyperthyroidism, thyroid eye 
disease and thyroid cancer during the COVID-19 pandemic [24,25]. 
Importantly, stable pre-existing thyroid disease is not considered a 
contraindication for COVID-19 vaccination. The established benefits of 
vaccination far outweigh the risk of rare, mild-to-moderate side effects, 
like subacute or silent thyroiditis. However, in the context of vaccine 
safety monitoring, clinicians should be aware that thyroiditis might be a 
probably underreported adverse effect of COVID-19 vaccines. Further 
research is needed to investigate the prevalence and the mechanisms of 
thyroiditis after COVID-19 vaccination. 
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