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Abstract
Background  As COVID-19 became a pandemic, the urgent need to find an effective treatment vaccine has been a major 
objective. Vaccines contain adjuvants which are not exempt from adverse effects and can trigger the autoimmune/inflamma-
tory syndrome induced by adjuvants (ASIA). There is very little information about autoimmune endocrine disease and the 
ASIA after the use of mRNA-based SARS-CoV2 vaccination.
Case series  We report three cases and also review the literature showing that the thyroid gland can be involved in the ASIA 
induced by the mRNA-based SARS-CoV2 vaccination. We present the first case to date of silent thyroiditis described in the 
context of SARS-CoV2 vaccination with Pfizer/BioNTech. Also, we discuss the first subacute thyroiditis in the context of 
SARS-CoV2 vaccination with the Moderna’s vaccine. Finally, we provide another case to be added to existing evidence on 
Graves’ disease occurring post-vaccination with the Pfizer/BioNTech vaccine.
Discussion  Adjuvants play an important role in vaccines. Their ability to increase the immunogenicity of the active ingredi-
ent is necessary to achieve the desired immune response. Both the Moderna and the Pfizer/BioNTech vaccines use mRNA 
coding for the SARS-CoV2 S protein enhanced by adjuvants. In addition, the cross-reactivity between SARS-CoV2 and 
thyroid antigens has been reported. This would explain, at least, some of the autoimmune/inflammatory reactions produced 
during and after SARS-CoV2 infection and vaccination.
Conclusion  The autoimmune/inflammatory syndrome induced by adjuvants involving the thyroid could be an adverse effect 
of SARS-CoV2 vaccination and could be underdiagnosed.

Keywords  Autoimmune/inflammatory syndrome induced by adjuvants (ASIA) · SARS-CoV2 vaccination · Thyroiditis · 
COVID-19 · Graves’ disease

Background

Since the pandemic of coronavirus disease (COVID-19) was 
declared, finding an effective prevention method has been a 
major objective. After enormous efforts, vaccines offering 

proven effectiveness with a safety profile that outweighs the 
risks have emerged.

Vaccines contain adjuvants which activate the innate 
immune system through the pattern recognition receptor 
(PRR) system [1]. Some of the adjuvants approved by regu-
latory agencies are: aluminium salts, oil-in-water emulsions 
type (MF-59-squalene, polysorbate 80 and sodium citrate-
AS03…), based on TLR (toll-like receptors) agonists, CpG-
ODN (a synthetic DNA molecule) and AS04 (aluminium 
salt and monophosphoryl-lipid A-MPL) [2, 3].

The autoimmune/inflammatory syndrome induced by 
adjuvants (ASIA), described in 2011, covers a wide range 
of diseases like macrophagic myofasciitis syndrome, post-
vaccination phenomena, Gulf War syndrome and Silicosis, 
among others [1, 4, 5]. It has been hypothesized that it is 

A. Pujol, A. Gómez and L. Masmiquel have contributed equally to 
this work.

 *	 A. Pujol 
	 antelm.pujol@hsll.es

 *	 L. Masmiquel 
	 lmasmiquel@hsll.es

Extended author information available on the last page of the article

http://orcid.org/0000-0002-4579-4620
http://crossmark.crossref.org/dialog/?doi=10.1007/s40618-021-01707-0&domain=pdf


876	 Journal of Endocrinological Investigation (2022) 45:875–882

1 3

the consequence of dysregulation of both innate and adap-
tive immune systems, following exposure to an adjuvant [5]. 
Since the ASIA was described, more than 4000 cases have 
been reported. Diagnostic criteria for the ASIA are shown 
in footnotes of Table 1.

We describe three patients with thyroid autoimmune/
inflammatory disease developed shortly after receiving an 
mRNA-based vaccine against SARS-CoV2. In addition we 
review the other cases reported in the literature.

Case series

Patient 1: COVID vaccination and subacute or De 
Quervain’s thyroiditis

A 38-year-old female was studied at the Endocrinol-
ogy Service of Son Llàtzer University Hospital because 
intense anterior cervical pain and mild distal tremor and 
palpitations. She had received a first dose of Moderna vac-
cine 8 days before the onset of the symptoms. On physical 
examination, the right thyroid lobe was increased in size 
and painful on superficial palpation. Urgent blood test was 
requested with the following results: TSH < 0.008 µUIU/mL 
(0.350–4.950 µUIU/mL), FT3 5.44 pg/mL (1.58–3.91 pg/
mL), FT4 1.86 ng/dL (0.70–1.48 ng/dL) and antibodies 
(abs.) anti-thyroglobulin 7.40 IU/mL (0.00–4.11 IU/mL). 
Abs anti-thyroid peroxidase (TPO) and anti-TSH-receptor 
(TSI) were negative.

Because the patient developed fever and intense local 
symptoms a fine needle aspiration (FNA) was performed 
in order to distinguish the etiology. Giant cells with other 
inflammatory cells were observed in the fine needle aspira-
tion (FNA) cytology suggesting granulomatous thyroiditis 
(De Quervain’s thyroiditis). The aspirate was negative for 
molecular detection of the following respiratory pathogens: 
Adenovirus, Coronavirus (229E, HKU1, NL63, OC43, 
MERS-CoV, SARS-CoV-2), Metapneumovirus, Rhinovirus/
Enterovirus, Influenza A and B, Parainfluenza, Respiratory 
syncytial virus, Bordetella parapertussis, Bordetella pertus-
sis, Chlamydia pneumoniae and Mycoplasma pneumoniae. 
It’s remarkable that FNA results ruled out SARS-CoV2 
infection, strengthening the hypothesis that the overall pic-
ture we were seeing could be more related to vaccination 
than to the direct effect of the virus.

Furthermore, IgG anti-N, which detects natural immunity, 
in serum was undetectable. On the other hand, the assay for 
quantitative IgG anti-S antibody 2, reflecting both natural 
immunity and acquired immunity after vaccination, was 
133.00 UA/mL (positive > 15 UA/mL). The Nucelocapsid 
Protein (N Protein) of SARS-CoV2 is located in the viral 
core. Thus, the IgG anti-N it is produced due to SARS-CoV2 
infection but not due to vaccination. If we bear in mind that 

the detection of IgG anti-N is negative, these results suggest 
that the positive result for quantitative IgG anti-S is due to 
vaccination.

Thyroid ultrasound showed an enlarged right lobe with 
diffuse hypoechogenicity (Fig. 1) and thyroid scintigraphy 
revealed very low uptake compatible with subacute thyroidi-
tis (Fig. 2).

Treatment was started with prednisone, propranolol and 
Ibuprofen. One week later, improvement of the symptoma-
tology allowed tapering the dose of prednisone. Currently 
the patient is asymptomatic and her thyroid function is nor-
mal without medication.

Patient 2: COVID vaccination and silent thyroiditis

A 32-year-old male with type 1 diabetes was evaluated 
because of palpitations and insomnia. He had been vacci-
nated with a first dose of Pfizer/BioNTech vaccine 10 days 
prior to the onset of these symptoms.

Lab tests were requested with the following results: 
FT4 2.37  ng/dL (0.70–1.48  ng/dL), TSH 0.01  µIU/mL 
(0.350–4.950 µUI/mL), TSI 0.4 UI/L (< 0.7 UI/L), abs. anti-
thyroglobulin 42 IU/mL (0.00–4.11 IU/mL) and anti-TPO 
186 IU/mL (0–5.60 IU/mL).

A thyroid ultrasound was carried out showing parenchy-
mal changes compatible with an inflammatory process. A 
scintigraphy found a complete absence of activity at the 
thyroid parenchyma compatible with thyroiditis. This case 
was classified as a silent subacute thyroiditis given that the 
patient had never presented previous cervical pain, and also 
fulfilled the ASIA criteria. Because the symptoms were 
mild, no treatment was given.

Eight weeks later, the patient presented overt hypothyroid-
ism with TSH levels of 116.5 µIU/mL (0.350–4.950 µUIU/
mL), FT4 of 0.15 ng/dL (0.70–1.48 ng/dL), and anti-TPO 
levels of 247 IU/mL (0–5.60 IU/mL). TSI and abs anti-thy-
roglobulin were normal. Treatment with levothyroxine was 
started.

Patient 3: COVID vaccination and Graves’ disease

A 38-year-old woman without prior history of thyroid dis-
ease but with history of schizophrenia was evaluated because 
of behavioural disturbance with nervousness, insomnia and 
sweating. She had received a first dose of the Pfizer/BioN-
Tech vaccine 12 days before the onset of the symptoms. On 
physical examination, a slight increase in the size of the 
thyroid, predominantly in the right lobe, was found.

The thyroid profile was: TSH < 0.008  µIU/mL 
(0.350–4.950 µUIU/mL), FT3 7.46 pg/mL (0.70–1.48 ng/
dL), FT4 2.01 ng/dL (0.70–1.48 ng/dL), anti-thyroid peroxi-
dase (TPO) 3303.71 IU/mL (0–5.60 IU/mL), abs anti-thy-
roglobulin 36.57 IU/mL (0–5.60 IU/mL) and TSI 12.54 UI/
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mL (< 0.7 UI/mL). Thyroid scintigraphy concluded a hyper-
functioning diffuse goitre compatible with Graves’ disease. 
A thyroid ultrasound showed a diffuse decrease in echo-
genicity with some echogenic septum and increased vascu-
larity. Methimazole was started.

Discussion

These cases meet criteria for ASIA diagnosis: temporal 
correlation, compatible symptomatology, and presence of 
transient autoimmunity.

Silent thyroiditis is considered a variant of chronic 
autoimmune thyroiditis, or Hashimoto’s Disease, forming 
part of the spectrum of autoimmune pathology with thy-
roid involvement [6]. In fact, a significant percentage of 
patients with silent thyroiditis present elevated anti-TPO 
and antithyroglobulin antibodies [6].

To our knowledge, only a case with silent thyroiditis has 
been described in the scientific literature in the context of 
SARS-CoV2 infection [7]. Therefore, the case described 
above would be the first case of silent thyroiditis described 
in the context of Sars-CoV2 vaccination with Pfizer/BioN-
tech to date.

Subacute or De Quervain’s has been associated with 
various viral infections such as adenovirus, Coxsacki-
evirus and, among others, SARS-CoV2 [8–11]. Suba-
cute thyroiditis is not an autoimmune disorder per se, but 
one possible explanation could be that viral infection or 
virus-induced tissue damage might cause activation of the 
antigen-HLA B35 complex, leading to immune-mediated 
destruction of the thyroid follicular cell [8–11].

In a 2020 systematic review by Bragazzi et al. [12], 52 
cases of subacute thyroiditis following exposure to adju-
vants that met the criteria for the ASIA syndrome were 
described. Of these 52 cases, 41 were subsequent to pap-
illomavirus vaccine administration, eight cases after the 
influenza vaccination, one case after the Hepatitis B virus 
vaccination, one case after a breast prosthesis implanta-
tion and one case after exposure to mineral oil. Symp-
toms appeared 2–20 days after exposure. All cases fully 
recovered.

Franquemont et al. [13] reported a 42-year-old woman 
who began developing anterior cervical pain and palpi-
tations 5 days after receiving the SARS-CoV2 vaccine 
from Pfizer/BioNTech. She underwent a negative PCR for 
COVID. Thyroid function tests were TSH < 0.01 µIU/mL, 
FT4 4.58 ng/dL and FT3 of 11.8 pg/mL. Anti-TPO anti-
bodies were negative and erythrocyte sedimentation rate 
was elevated. The patient was treated with prednisone and 
propranolol, leading to a rapid improvement of symptoms.

İremli et  al. [14] described three cases of subacute 
thyroiditis probably caused by the CoronaVac® SARS-
CoV2 vaccine. Three female healthcare workers began 
developing symptoms compatible with thyrotoxicosis and 
anterior cervical pain within 4–7 days after receiving the 
CoronaVac® vaccine. In the analysis, the profile of one 
of the three patients was compatible with hyperthyroid-
ism. All three had a normal immune profile, the ultrasound 

Fig. 1   Thyroid ultrasound of case 1 with showing an enlarged right 
lobe with diffuse hypoechogenicity suggestive of thyroiditis

Fig. 2   Thyroid scintigraphy of case 1 with very low uptake of the 
thyroid gland compatible with subacute thyroiditis
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showed a heterogeneous parenchyma with decreased blood 
flow and the physical exam found anterior cervical pain 
on palpation [16].

Saygili et al. [15] explained the case of a 38-year-old 
female physician with no prior illness, vaccination or drug 
use who develops neck swelling, pain, fatigue, loss of appe-
tite and sweating 2 weeks after the administration of the 
second dose of Coronavac® vaccine. Physical examination 
pointed out a stage 2 goitre and pain in the right lobe when 
it was touched. Blood test revealed: TSH 0.008 µIU/mL 
(0.350–4.950 µUIU/mL), FT3 12.88 pg/mL (0.70–1.48 ng/
dL), FT4 4.65 ng/dL (0.70–1.48 ng/dL), anti-thyroid per-
oxidase (TPO) 9.49 IU/mL (0–5.60 IU/mL). Thyroid ultra-
sonography was compatible with subacute thyroiditis. Nap-
roxen sodium and propranolol was initiated.

Tekin et al. [16] presented a case of a 67-year-old male 
with history of hypertension and frequent atrial extra beats 
was admitted to the hospital due to fever, weight loss 
and neck and ear pain 18 days after the administration of 
the second dose of Coronavac® vaccine. The laboratory 
results showed TSH < 0.005 µIU/mL (0.350–4.950 µUIU/
mL), FT3 8.06 pg/mL (0.70–1.48 ng/dL), FT4 2.87 ng/
dL (0.70–1.48 ng/dL).Thyroid ultrasonography showed 
increased dimensions of the gland and heterogeneous echo-
texture compatible with subacute thyroiditis. Ibuprofen was 
started.

As far as we know, our patient would be the first case of 
subacute thyroiditis in the context of SARS-CoV2 vaccina-
tion with the Moderna’s vaccine.

The most common cause of hyperthyroidism globally is 
Graves’ disease. Viral infections have been described as a 
risk factors for developing Graves’ disease [17, 18]. Several 
cases of Graves’ disease have been reported after SARS-
CoV2 infection [19]. Regarding its pathophysiology, in case 
of genetic predisposition and the accumulation of environ-
mental insults, T cells will become excessively sensitized to 
the TSH receptor antigen, activating B cells to produce and 
secrete autoantibodies against the TSH receptor [17, 18].

After mass vaccination with SARS-CoV2 vaccines, some 
cases of Graves’ disease have been reported. Vera-Lastra 
et al. described two cases of Graves’ disease in healthcare 
personnel who had received the Pfizer/BioNTech SARS-
CoV2 vaccine [20]. Both women began to show clinical 
symptoms compatible with hyperthyroidism within 2 or 
3 days. Elevated T3 and T4 levels with suppressed TSH, 
elevated anti-TPO, anti-thyroglobulin and anti-TSH antibod-
ies were observed. Both cases fulfilled ASIA criteria.

Our patient also meets the ASIA criteria. It therefore 
provides another case of Graves’ disease occurring post-
vaccination with Pfizer/BioNTech vaccine.

Thyroid disease after SARS-CoV2 vaccination is sum-
marized in Table 1.

Adjuvants play an important role in vaccines and drugs. 
Their ability to increase the immunogenicity of the active 
ingredient is necessary to achieve the desired immune 
response with vaccination and/or the use of a drug [2]. How-
ever, these components are not exempt from adverse effects 
and can trigger the ASIA syndrome [5, 21].

Both the Pfizer/BioNTech and the Moderna vaccines do 
not specify the use of adjuvants in their vaccines [22]. The 
RNA molecules would already exert immunostimulatory 
effects and would also stimulate the pathogen recognition 
patterns of innate immunity [1, 2]. It should be noted that 
these vaccines are transported by lipid nanoparticles to pre-
serve and maintain RNA stability. It is a matter of debate 
whether they have adjuvant capacity [22].

On the other hand, the SARS-CoV2 virus enters into the 
host cells via the ACE2 receptor. This receptor is distributed 
heterogeneously throughout the body and is not specific to 
the airway. Lazatigues et al. have observed that multiple 
endocrine organs have receptors for ACE2 and this would 
explain some of the endocrinological alterations seen in 
patients infected by SARS-CoV [23]. Soldevilla et al. men-
tioned that virtually all endocrine tissue could be affected 
by the SARS-CoV2 virus [24]. Cellular entry of the virus, 
cellular dysfunction caused by systemic inflammation or 
immune/antibody-mediated reaction, would be responsible 
at the pathophysiological level for the endocrinological con-
sequences of SARS-CoV2 infection [14, 23, 24].

Both the Moderna and Pfizer/BioNTech vaccines use 
mRNA coding for the SARS-CoV2 S protein [22]. It is this 
virus protein that binds to the ACE2 receptor and allows 
the virus to enter the cell. Therefore, blocking this protein 
could slow down viral entry into the cell. Protein S has two 
subfractions: S1 contains the RBD subdomain that allows 
initial anchoring to the host cell, while S2 allows fusion of 
the viral cell to the host, thereby initiating infection.

Rotondi et al. investigated whether the mRNA encoding 
for ACE2 it is expressed by the thyroid. Evaluating fifteen 
different thyroid tissue specimens and two primary thyroid 
cell cultures obtained from surgical patients they provide 
the first evidence that mRNA of ACE2, the SARS-CoV2 
receptor, it is expressed in the thyroid cells [25]. Moreover, 
compared with the expression of other reported genes, ACE2 
receptor is abundantly expressed by the thyroid. Further 
studies will be required to confirm this results [24].

Coperchini et al. investigated about the proinflamma-
tory effects of IFN-γ and TNF-α on the expression of ACE2 
mRNA levels in primary cultures of human thyroid cel 
[26]. Both cytokines are highly upregulated in patients with 
SARS-CoV2 infection [26]. The authors found that elevated 
levels of proinflammatory cytokines could increase the 
expression of ACE2 on the thyroid gland [26]. The hypoth-
esis needs specific studies to be confirmed.
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In addition, in 2021, Vodjani et al. demonstrated cross-
reactivity to human antigens of antibodies against protein 
S and the nucleocapsid of SARS-CoV2 [27] (Fig. 3). This 
would explain, at least in part, some of the autoimmune/
inflammatory reactions produced during SARS-CoV2 infec-
tion and also by the vaccine. Thus it is possible that proteins 
generated due to the vaccine cross-react with thyroid target 
proteins due to the molecular mimicry triggering autoim-
munity together with an inflammatory reaction in genetically 
predisposed individuals [20, 27]. These phenomena could 
be enhanced by adjuvants in the context of post-vaccination 
ASIA. The observation that most cases occurs few days after 
vaccination, in a time when viral proteins reach its peak 
would support this hypothesis [14–16, 20].

Finally, it is obvious that the relationship between SARS-
CoV2 vaccination and thyroid disease is far from being 
proved and further studies are needed to demonstrate its 
causal relationship. Furthermore we have to remark that 
ASIA is unfrequently reported and the risks of COVID 
clearly outweigh the risks of the vaccination. Thus vaccina-
tion should be still highly recommended.

Conclusions

We reviewed the cases of thyroid disease subsequent to 
SARS-CoV2 vaccination, those described in the scien-
tific literature and the three cases from our centre. They 
constitute new evidence of subacute thyroiditis (first case 
described after vaccination with Moderna) and the first case 
of silent thyroiditis reported so far. Moreover, we report a 
patient to be added to the existing evidence on Graves’ dis-
ease occurring post-vaccination with the Pfizer/BioNTech 
vaccine. All of them meet ASIA criteria.

The notification of adverse effects of vaccination is an 
important part of pharmacovigilance and an approach that 
we should take towards any drug.

Thyroid disease secondary to SARS-CoV2 vaccination 
is probably being underdiagnosed due to the novelty of the 
facts, the absence of previous experience and the lack of 
solid scientific evidence on the subject. We believe that 
our work can add relevant information on something little 
known, but perhaps not so uncommon: the consequences of 

COVID and the ASIA syndrome post-vaccination affecting 
the thyroid. Surely, the hypothesis that thyroid dysfunction 
can be caused by mRNA-based SARS-CoV2 vaccination 
will require more investigation.
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