
The Journal of Clinical Endocrinology & Metabolism, 2022, XX, 1–12
https://doi.org/10.1210/clinem/dgac049
Advance access publication 1 February 2022
Clinical Research Article

SARS-CoV-2 Vaccine-induced Thyroiditis: Safety of 
Revaccinations and Clinical Follow-up
Seda Hanife Oğuz,1 Süleyman Nahit Şendur,1 Burçin Gönül İremli,1 Alper Gürlek,1 Tomris Erbas,1 
and Uğur Ünlütürk1,

1Division of Endocrinology and Metabolism, Department of Internal Medicine, Hacettepe University School of Medicine, Ankara, Turkey
Correspondence: Uğur Ünlütürk, MD, Division of Endocrinology and Metabolism, Department of Internal Medicine, Hacettepe University School of Medicine, 
Hacettepe, 06100, Ankara, Turkey. Email: ugurunluturk@gmail.com.

Abstract
Context: The number of reported cases with severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) vaccine–induced subacute 
thyroiditis (SAT) and Graves’ disease (GD) is growing. However, active debate continues about managing such side effects and the safety of re-
peat or booster doses of the vaccines in such cases.
Objectives: This study aims to present long-term clinical follow-up of SARS-CoV-2 vaccine–induced SAT or GD cases and provide data regarding 
the safety of revaccinations.
Methods:  Patients diagnosed with SARS-CoV-2 vaccine–induced SAT or GD were included. Data regarding the long-term clinical follow-up of 
SARS-CoV-2 vaccine–induced SAT and GD cases and outcomes of repeat or booster SARS-CoV-2 vaccinations were documented. The literature, 
including cases of SARS-CoV-2 vaccine–induced SAT or GD, was reviewed.
Results:  Fifteen patients with SARS-CoV-2 vaccine–induced SAT and 4 with GD were included. Pfizer/BioNTech COVID-19 vaccine (BNT162b2) 
was associated with symptoms in a majority of cases with SAT and all with GD. Median time from vaccination to symptom onset was 7 and 
11.5 days, respectively, while 7 and 2 patients required medical treatment in SAT and GD groups, respectively. Remission was documented in 
10 SAT patients, with a median time to remission of 11.5 weeks. No exacerbation/recurrence of SAT occurred in 7 of 9 patients who received 
a repeat vaccination dose, while symptoms of SAT worsened following the second vaccination in 2 cases. None of the patients experienced 
severe side effects that could be associated with revaccinations.
Conclusions:  Revaccinations appear to be safe in patients with SARS-CoV-2 vaccine–induced SAT cases, while more evidence is needed re-
garding SARS-CoV-2 vaccine–induced GD.
Key Words:  subacute thyroiditis, Graves’ disease, SARS-CoV-2, COVID-19, vaccine, revaccination

The pandemic of the new coronavirus disease 2019 (COVID-
19) caused by severe acute respiratory syndrome corona-
virus-2 (SARS-CoV-2) is still ongoing and has affected more 
than 250 million people, and 5 million were deceased by 
November 2021. A  year after the pandemic began, Phase 
II/III trials of SARS-CoV-2 vaccinations had been pub-
lished. Subsequently, COVID-19 immunization programs 
throughout the globe have started in early 2021, following 
the emergency use authorization of the vaccines. Inactivated 
whole virion SARS-CoV-2 vaccines (ie, CoronaVac devel-
oped by Sinovac Life Sciences) (1), vaccines using messenger 
RNA (mRNA) technology and lipid nanoparticle delivery sys-
tems (ie, BNT162b2 developed by Pfizer-BioNTech, mRNA-
1273 developed by Moderna) (2, 3), and vaccines using 
nonreplicating recombinant adenovirus vector systems (i.e., 
ChAdOx1 nCoV-19 developed by Oxford-AstraZeneca) (4) 
are currently available and were all found effective and safe 
in clinical trials.

It has been hypothesized that SARS-CoV-2 might cause 
a wide range of autoimmune/autoinflammatory diseases 
via molecular mimicry, dysregulated immunity in response 
to COVID-19, or other as-yet-undiscovered pathways (5). 

Antibodies against the SARS-CoV-2 spike protein have been 
shown to cross-react with various human tissue proteins, 
including thyroid peroxidase (6). It has been postulated that 
vaccines against SARS-CoV-2 may also induce autoimmune 
reactions (5). mRNA and adenovirus-vectored vaccines en-
code (3, 4), and the inactivated SARS-CoV-2 vaccines con-
tain (1) the SARS-CoV-2 spike protein, the primary target of 
neutralizing antibodies generated during natural infection. 
Therefore, cross-reactivity of the spike protein with thyroid 
antigens following vaccinations seems possible. Moreover, 
it has also been proposed that adjuvants found in vaccines 
might induce autoimmune/inflammatory syndrome in gen-
etically susceptible individuals (7). Various autoimmune/
autoinflammatory events linked to COVID-19 immuniza-
tion have recently been documented in the literature, cor-
roborating these findings (8, 9). Among all, cases of subacute 
thyroiditis (SAT) (10-26) have been most commonly encoun-
tered in daily practice, and Graves’ disease has also been re-
ported (20, 25-34). However, active debate continues among 
physicians about managing such side effects, particularly the 
administration and timing of repeated or booster doses of the 
vaccines in such cases (35).
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Therefore, we present the long-term clinical follow-up of 
SAT and Graves’ disease cases attributable to SARS-CoV-2 
vaccinations and the effects of repeat SARS-CoV-2 vaccin-
ations on disease outcomes.

Material and Methods
Patients and Study Design
Patients diagnosed with SAT or Graves’ disease between 
January and October 2021 who developed symptoms within 
4 weeks of receiving the SARS-CoV-2 vaccinations were in-
cluded in the study. Patients with <4 weeks of follow-up and 
positive for the polymerase chain reaction test for COVID-19 
were excluded. Patients with a history of an upper respiratory 
infection in the previous 3 months were also precluded.

The American Thyroid Association guidelines of 2016 
were followed to diagnose SAT and Graves’ disease (36). 
Patients were evaluated according to (1) clinical presenta-
tion and physical examination findings; (2) thyroid function 
tests including thyroid-stimulating hormone (TSH), free thy-
roxine (fT4), and free triiodothyronine (fT3), as well as serum 
thyroglobulin levels; (3) thyroid autoantibodies including 
antithyroglobulin antibodies (TgAb), antithyroid perox-
idase antibodies (TPOAb) and thyroxine receptor antibodies 
(TRAb); (4) serum markers of inflammation; (5) ultrason-
ography findings; and (6) radioactive iodine uptake (RAIU) 
measurements when available.

Symptoms consistent with SAT such as neck pain, fever, 
and fatigue; elevated inflammatory markers such as erythro-
cyte sedimentation rate, C-reactive protein, or white blood 
cell count; typical thyroid ultrasonography/color flow 
Doppler ultrasonography findings showing the inhomogen-
eous hypoechoic area(s) with decreased blood flow; and low 
RAIU were used when diagnosing SAT.

Differential diagnosis of Graves’ disease was based on 
symptoms consistent with hyperthyroidism such as palpita-
tions, sweating, fine tremor, and weight loss; thyroid function 
tests including fT3 showing overt or subclinical hyperthy-
roidism; positivity of thyroid autoantibodies; characteristic 
thyroid ultrasonography/color flow Doppler ultrasonog-
raphy findings such as diffusely enlarged thyroid gland with 
increased vascularization; and increased or normal RAIU 
measurements.

Treatment modalities in SAT cases were determined ac-
cording to the current guideline (36), the literature (37, 
38), and local experience. Patients were followed without 
medication if they did not complain of significant neck dis-
comfort. Patients with mild neck pain were initially treated 
with nonsteroid anti-inflammatory drugs (NSAIDs), but the 
treatment was changed to glucocorticoids if the pain did not 
disappear over several days. Glucocorticoid therapy was ad-
ministered to patients with moderate to severe neck pain, usu-
ally at the dose of 16 mg methylprednisolone or equivalent. 
Then glucocorticoid treatment was tapered to a low enough 
dose to relieve the pain. All patients with thyrotoxic symp-
toms such as palpitations and distal tremors were treated 
with beta-adrenergic blockers.

Remission in SAT patients was defined as the absence of 
symptoms, discontinuation of medical treatment, normaliza-
tion of both thyroid function tests and laboratory indicators 
of inflammation, and resolution of ultrasonography find-
ings. Remission in Graves’ disease patients was defined as 

the absence of symptoms, normalization of thyroid function 
tests, and cessation of antithyroid medical treatment for at 
least 1 year (36).

Demographic features, history of thyroidal disease or sur-
gery, and personal or family history of any autoimmune dis-
orders were obtained. The type and dosing of SARS-CoV-2 
vaccinations associated with SAT or Graves’ disease were 
documented. Period of time from vaccination to development 
of symptoms and from symptom onset to diagnosis, as well 
as the type and duration of medical treatment, were all re-
corded. Time since symptom onset to remission was noted 
in patients who were in remission when this manuscript was 
being written. It was documented whether revaccination in-
duced an exacerbation or recurrence in SAT/Graves’ disease. 
In addition, the literature including cases with SARS-CoV-2 
vaccine–induced SAT or Graves’ disease was thoroughly 
reviewed.

The quantitative determination of TSH, fT4, and fT3 
were performed by chemiluminescent immunometric as-
says, employing the Unicell DxI-800 Access Immunoassay 
Systems, according to the manufacturer’s instructions 
(Beckman Coulter GmBH, Krefeld, Germany). The functional 
sensitivity of TSH measurement was 0.01 to 0.02 mIU/L. 
The analytical sensitivity of TSH measurement was 0.003 
mIU/L. Thyroglobulin was measured using Siemens Immulite 
2000/2000XPi assay (Siemens Healthcare Diagnostics Inc., 
USA). TgAb and TPOAb titers were measured using the 
Unicel Dxl-800 Access TPO Antibody and Thyroglobulin 
Antibody II assays, respectively (Beckman Coulter GmBH, 
Krefeld, Germany). TRAb titer was measured using Roche 
Elecsys Anti-TSHR assay (Roche catalog no. 04388780190; 
RRID: AB_2801453).

Results
The data of 19 patients from an area where 80% of the adult 
population received at least 2 doses of the SARS-CoV-2 vac-
cine were analyzed in this cohort. Fifteen of the patients were 
diagnosed with SARS-CoV-2 vaccine–induced SAT. The re-
maining 4 patients were diagnosed with Graves’ disease.

Patients With Subacute Thyroiditis
Clinical characteristics
Table 1 summarizes the clinical features of SARS-CoV-2 vac-
cine–induced SAT cases. The laboratory results and imaging 
findings of the patients were presented in Table 2. The me-
dian age of the patients was 46, with a range of 34 to 72. 
All subjects but 1 were female. Six patients had a history 
of thyroid disease: 4 patients had nodular goiter, whereas 3 
(Cases 2, 4, and 5) had been diagnosed with SAT 45 days to 
2 months before vaccinations that caused the SAT to exacer-
bate or recur. In 3 of the cases, there was a personal or family 
history of an autoimmune disorder unrelated to the thyroid. 
Case 14 developed Graves’ disease during follow-up.

Clinical presentation
The most frequent symptom was neck pain (93.3%), followed 
by palpitations (46.7%), myalgia (40%), fatigue (33.3%), 
and fever (33.3%). BNT162b2 was the vaccination most 
commonly related to SAT (n = 8, 53.3%). The median dur-
ation of time from vaccination to symptom onset was 7 days 
with a range of 1 to 15 days. The median diagnostic delay 
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was 3 weeks, with a maximum of 13 weeks. Only 3 patients 
were diagnosed within 1 week of the onset of the symptoms 
(Table 1). The fact that these 3 patients were healthcare pro-
fessionals may have facilitated the diagnosis.

Treatment and Outcomes
Seven patients (46.7%) were initially given glucocorticoids 
(n = 5, oral methylprednisolone; n = 2, oral prednisone), 4 
(26.7%) were given NSAIDs alone (mostly indomethacin), 
and 4 (26.7%) were followed without medical treatment. 
Oral methylprednisolone and prednisone were initiated at 
maximal doses of 16 mg and 20 mg per day. All patients with 
symptomatic tachycardia were given propranolol at doses 
ranging from 40 to 80 mg/day. The median duration of med-
ical treatment was 26.5 days (range 7-165 days); meanwhile, 
glucocorticoids were tapered almost weekly. At the time this 
paper was being written, 10 (66.7%) patients were in remis-
sion. The median duration of time from symptom onset to 
remission was 11.5 weeks, with a range of 4 to 20 weeks 
(Table 1).

Effect of repeat vaccinations on vaccine-induced SAT
A total of 9 patients received repeat doses of SARS-CoV-2 
vaccines following a diagnosis of SARS-CoV-2 vaccine–in-
duced SAT. Figure 1 depicts the timing and types of repeat 
vaccinations. SAT did not recur in 7 cases (78%). However, in 
2 patients (Cases 10 and 13), symptoms consistent with SAT 
that began after the first dose of vaccines (CoronaVac and 
BNT162b2, respectively) intensified after the second dose. 
The second doses of vaccines were administered while Case 10 
was receiving occasional paracetamol and Case 13 required 
no medication for her neck discomfort. The second vaccin-
ation in both patients worsened the symptoms, necessitating 
medications (Table 1). Besides, in fear of a recurrence, 1 pa-
tient (Case 9)  (Table 1, Fig. 1) received her second vaccin-
ation 1 month later than indicated as CoronaVac instead of 
BNT162b2, yet no recurrence was observed.

Results of patients with an episode of SAT prior to SARS-
CoV-2 vaccinations
Before the SARS-CoV-2 vaccination, 3 patients (Cases 2, 4, 
and 5) had an episode of classical SAT, and COVID-19 vac-
cination resulted in a recurrence of SAT. Figure 1 presents the 
timings of previous SAT episodes as well as the vaccines that 
induced recurrences.

Case 2 was diagnosed with classical SAT 15 days before 
the first dose of CoronaVac and was being treated with pred-
nisone 5 mg daily. The first dose of CoronaVac did not af-
fect the course of SAT; however, 2 days after the second dose, 
patient’s symptoms deteriorated, necessitating an increase in 
prednisone dose to 10 mg per day.

Case 4, who received 2 doses of CoronaVac, was diagnosed 
with classical SAT 3 months after the second dose of the vac-
cine, which was not considered vaccine-induced SAT. SAT re-
solved completely after 1 month of glucocorticoid treatment. 
Two months following the resolution of classical SAT, the pa-
tient received the first booster dose of BNT162b2 and did 
not have any recurrent SAT symptoms. However, her symp-
toms relapsed after the second booster dose (Fig. 1). Thyroid 
function tests and laboratory markers of inflammation were 
normal, but thyroid ultrasound revealed a patchy hypoechoic 
heterogeneous area in the right lobe of the thyroid gland.  
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She had only slight neck pain requiring no medication. 
Ultrasonography findings improved completely after 5 weeks.

Case 5 developed classical SAT 3 months before receiving 
the first dose of CoronaVac, which completely resolved within 
2  months. Five days after the vaccination, he applied with 
fever and chills and was diagnosed with SAT relapse, which 
resolved after 2 weeks of NSAIDs. The patient postponed the 
second dose of the CoronaVac vaccine for 2 weeks because 
he was worried that his symptoms might return. However, he 
did not have any symptoms suggestive of SAT recurrence, nei-
ther after the second dose of CoronaVac nor a booster dose 
of BNT162b2 vaccines (Fig. 1). His thyroid function tests 
and ultrasonographic examination of the thyroid gland were 
normal 1 week following both vaccinations.

Graves’ disease following subacute thyroiditis
A 34-year-old female developed SAT 4  days after the first 
dose of CoronaVac. Her symptoms and ultrasonography 
examination of the thyroid gland were compatible with SAT, 
and TPOAb, TgAb, and TRAb tests were all negative. Her 
symptoms improved rapidly with oral methylprednisolone 
16 mg/day but returned when the dose was reduced to 4 mg/
day. Only after 5 months was the patient able to tolerate the 
withdrawal of glucocorticoid therapy. Her thyroid hormone 
levels, on the other hand, have remained elevated. The thy-
roid gland was found to be diffusely enlarged and vascular-
ized on a repeat ultrasonographic scan. Her TRAb levels also 
became detectable (3 mIU/mL, normal range: <1.75), and 
an increased RAIU was found. There was no sign of thyroid 

ophthalmopathy. She was diagnosed with Graves’ disease, 
and methimazole 5 mg/day was initiated. The patient is still 
being followed.

Patients With Graves’ Disease
Clinical characteristics
The clinical characteristics of 4 patients (3 female, 1 male) 
diagnosed with Graves’ disease related to SARS-COV-2 vac-
cination are presented in Table 1. The laboratory results and 
imaging findings of the patients were presented in Table 2. 
The median age of the patients was 41.5, ranging from 29 
to 43. Two patients had a history of thyroidal disease: 1 had 
nodular goiter, and 1 had primary hypothyroidism associated 
with Hashimoto’s disease. In addition, Case 18 had a history 
of ankylosing spondylitis, and Case 19 had idiopathic central 
diabetes insipidus diagnosed at the age of 26.

Clinical presentation
The median duration of time from vaccination to symptom 
onset was 11.5 days, with a range of 3 to 15 days. All pa-
tients had palpitations as a symptom, while sweating was evi-
dent in 2 of them. Graves’ disease developed after receiving 
BNT162b2 vaccinations in all cases—2 after the first dose 
and 2 after a booster dose following 2 doses of CoronaVac 
vaccinations (Fig. 1).

Treatment and outcomes
Cases 16 and 18 were administered methimazole, while 
the other 2 patients required no treatment (Table 1). 

Figure 1.  SARS-CoV-2 vaccinations, as well as the onset and duration of disease in patients with SARS-CoV-2 vaccine–induced subacute thyroiditis 
(SAT) and Graves’ disease (GD), are illustrated in this timeline. SAT represents the onset of symptoms in patients with SAT, and GD represents the 
onset of symptoms in patients with GD. t0 illustrates the time of the administration of SARS-CoV-2 vaccination associated with thyroiditis. Mild gray 
indicates the time since remission or the follow-up period for patients who have not yet reached remission (*). Dark grey represents an exacerbation/
recurrence in SAT. Repeat SARS-CoV-2 vaccinations that were received after SARS-CoV-2 vaccine–induced thyroiditis are circled. Abbreviations: B, 
BNT162b2; C, CoronaVac; Mo, month(s); w, week(s).
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Levothyroxine replacement (25 mcg/day) was suspended in 
Case 19 (Table 1), the patient with a history of Hashimoto’s, 
for 20 weeks while thyroid function tests were evaluated 
monthly. The patient had a slightly elevated TRAb level at 
the time of Graves’ disease diagnosis, and RAIU measure-
ment was in the normal range (Table 2). Levothyroxine re-
placement was restarted at the 20th week of follow-up, when 
hypothyroidism resurfaced. Cases 17 and 19, who have not 
required antithyroid medication, were in remission when this 
paper was being written, while Cases 16 and 18 were still on 
methimazole (Fig. 1).

Effect of repeat vaccinations on vaccine-induced 
Graves’ disease
Case 19 received a repeated dose of BNT162b2 vaccine, and 
no relapse in symptoms or signs of Graves’ disease was ob-
served (Table 1, Fig. 1).

Discussion
We evaluated the clinical characteristics, management, and 
follow-up of patients with SARS-COV-2 vaccine–induced SAT 
and Graves’ disease. We were able to determine the time to re-
mission with longer follow-up and, at least in part, evaluate 
whether additional vaccine doses are safe in these patients.

There has been no evidence on the safety of SARS-CoV-2 
revaccinations regarding thyroiditis relapse or exacerbation 
to date. Both patients and physicians may be hesitant to ad-
minister repeat doses (32, 33) as in our 2 patients. In our 
cohort, there was no exacerbation of SAT symptoms in two 
thirds of the cases who received a repeat dose of SARS-CoV-2 
vaccination. In 2 of our cases of SARS-CoV-2 vaccine–induced 
SAT (Cases 10 and 13) (Table 1) occurring after the first vac-
cination; however, symptoms worsened following the second 
dose. Nonetheless, they were in remission shortly after SAT 
exacerbation (Fig. 1). There was only 1 case report describing 
a similar progression (25). In addition, SARS-CoV-2 vaccines 
induced exacerbation or recurrence of symptoms in 3 of our 
patients who had been diagnosed with classical SAT before 
vaccination (Cases 2, 4, and 5) (Fig. 1), which has never been 
documented in the literature before. All 3 cases were in remis-
sion shortly after SAT exacerbation/recurrence. SARS-CoV-2 
vaccination/revaccinations appear safe in patients who de-
velop SARS-CoV-2 vaccine–induced SAT or in patients with a 
history of classical SAT. The group with a history of classical 
SAT before SARS-CoV-2 vaccinations that relapsed after the 
vaccine and the group that developed SAT after the first dose 
of vaccine and deteriorated with revaccination had a max-
imum of 2 SAT episodes. Revaccinations have not induced 
another SAT episode in these patients. None of the patients 
has experienced severe side effects that could be associated 
with revaccinations. Therefore, physicians should closely 
follow their patients with a history of SAT and inform and 
reassure them about disease recurrences and revaccination.

BNT162b2 was the type of vaccination that precipitated 
thyroiditis in all patients with Graves’ disease and more than 
half of the patients with SAT. Cases 16 and 18 developed 
Graves’ disease after a BNT162b2 booster dose administered 
6 months after 2 doses of CoronaVac (Table 1, Fig. 1). Given 
that prior CoronaVac vaccinations had not induced thyroiditis 
in either patient and that all reported cases of SARS-CoV-2 
vaccine–induced Graves’ disease in the literature were associ-
ated with either mRNA or adenovirus-vectored type vaccines 

(Table 3), inactivated SARS-CoV-2 vaccines seem to be safe 
in terms of inducing Graves’ disease. Nonetheless, it is es-
sential to determine the underlying reasons for the lack of 
documented cases of inactivated SARS-CoV-2 vaccine–in-
duced Graves’ disease and the relative paucity of SARS-CoV-2 
vaccine–induced SAT cases. One possible explanation might 
be that mRNA and adenovirus-vectored type vaccines have 
higher immunogenicity than inactivated SARS-CoV-2 vac-
cines (39).

Two patients with SARS-CoV-2 vaccine–induced Graves’ 
disease, 1 in our cohort (Case 19) and 1 from the literature 
(34), received a repeat dose of mRNA vaccine. The latter 
case had worsening symptoms with revaccination whereas 
the patient in our cohort did not. Further data are needed to 
comment on repeat doses in patients with SARS-CoV-2 vac-
cine–induced Graves’ disease. All patients in our SARS-CoV-2 
vaccine–induced Graves’ disease cohort were new-onset; 
however, there were 5 reported Graves’ recurrence/exacer-
bation cases in the literature, with 2 developing orbitopathy 
(Table 3) (20, 28, 29, 31, 34).

Most patients with SARS-CoV-2 vaccine–induced SAT 
and Graves’ disease that were described in the literature, 
including our series, were female, possibly reflecting women’s 
susceptibility to autoimmune/autoinflammatory disorders. 
The median age of previously published SARS-CoV-2 vac-
cine–induced SAT cases was younger than ours whereas that 
of Graves’ disease was similar. Symptoms initiated within 2 
weeks following vaccination in most of the patients, regard-
less of the type of the vaccine. Clinical manifestations were 
also similar independent of vaccine type, except that no cases 
of Graves’ disease associated with inactive SARS-CoV-2 vac-
cines were reported. The median time from symptom onset to 
diagnosis was 3 weeks in our cohort, which was not reported 
previously. Clinicians should consider SARS-CoV-2 vaccine–
induced thyroiditis earlier in patients developing symptoms 
compatible with SAT or Graves’ disease after vaccinations, 
especially if cardiac risk factors are present (33).

Unlike the clinical course of classical SAT, lower percentage 
of SARS-CoV-2 vaccine–induced SAT cases required a treat-
ment (10). Data on the duration of medical therapy were 
generally unavailable in the literature, and remission was 
documented in 8 patients. In our cohort, the median duration 
of medical treatment was shorter in cases with SARS-CoV-2 
vaccine–induced SAT compared to classical SAT (10). The re-
covery time was comparable to that of classical SAT cases, al-
though it was longer than SAT caused by other vaccines such 
as influenza and hepatitis B vaccinations (10).

When writing the manuscript, no results were available for 
time to remission for the cases of SARS-CoV-2 vaccine–in-
duced Graves’ disease who needed medical treatment. There 
are also no available data in the literature regarding recovery 
time in these cases. Notably, 2 patients in our Graves’ disease 
cohort required no antithyroid medication. Case 17 had a 
negative TRAb test, but an increased vascularization in the 
thyroid gland color Doppler ultrasonography and a RAIU 
measurement within the normal range were consistent with 
Graves’ disease (Table 2), and hyperthyroidism remitted spon-
taneously within a short time. Case 19, who had a history 
of hypothyroidism associated with Hashimoto’s thyroiditis, 
also had a mild SARS-CoV-2 vaccine–induced Graves’ disease 
course with a slightly increased TRAb level (Tables 1 and 2). 
On the other hand, only a slight elevation in fT3 level in Case 
17, a relatively high fT4/fT3 ratio and a mildly positive TRAb 
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level in Case-19, and increased vascularization on Doppler 
ultrasound in both cases cannot exclude the diagnosis of de-
structive thyroiditis. Therefore, as with postvaccination SAT, 
the clinical course of postvaccination Graves’ disease might 
be mild and short-term in some cases or transient destructive 
thyroiditis or a temporary worsening of existing autoimmune 
thyroiditis may have complicated patients who developed 
postvaccination thyrotoxicosis. Further data are required to 
support these observations.

After nearly 6  months of follow-up, 1 of our patients 
with SARS-CoV-2 vaccine–induced SAT developed Graves’ 
disease (Case 14), which had previously been described in 
the course of SAT (40). As the presence of thyroid auto-
antibodies was suggested to be a consequence of an im-
mune response against thyroid antigens being released 
due to gland injury during SAT (41), the release of thyroid 
antigens during SARS-CoV-2 vaccine–induced SAT might 
have triggered the development of future Graves’ in our 
case. In the literature, 1 case with concurrent SAT and 
Graves’ disease associated with an adenovirus-vectored 
SARS-CoV-2 vaccine was reported (20), which is a very 
unusual occurrence (42).

In conclusion, all SARS-CoV-2 vaccines can cause SAT, 
either as a new-onset disease or a recurrence of a previ-
ously diagnosed classical SAT. However, only mRNA and 
adenovirus-vectored SARS-CoV-2 vaccine–induced new-onset 
or relapsed Graves’ disease cases have been reported to date. 
A longer follow-up period allowed us, at least in part, to de-
termine the duration of medical treatment and recovery time 
and also to gain insight into the safety of repeated vaccin-
ations regarding thyroiditis relapse. Medical treatment was 
needed in fewer patients with SARS-CoV-2 vaccine–induced 
SAT cases than classical SAT, whereas the time to recovery 
was similar. Revaccinations appear to be safe in patients with 
SARS-CoV-2 vaccine–induced SAT cases, while more evidence 
is needed regarding SARS-CoV-2 vaccine–induced Graves’ 
disease. Given the potentially catastrophic consequences of 
COVID-19, the development of these adverse events should 
not discourage physicians from offering vaccinations against 
SARS-CoV-2, including repeat doses. Instead, it is essential to 
consider thyroiditis and check thyroid function tests in pa-
tients who develop symptoms that might be compatible with 
SAT or Graves’ disease soon after vaccination.
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