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ABSTRACT
Subacute thyroiditis is the most common cause of painful thyroiditis, which usually occurs after an 
acute viral upper respiratory tract infection. Rare cases of subacute thyroiditis have been reported 
after administration of viral vaccines. Here, we report four cases of subacute thyroiditis after 
administration of the COVID-19 mRNA vaccine (Pfizer/BioNTech®). We describe the clinical, laboratory 
and imaging features of five cases of subacute thyroiditis after COVID-19 mRNA vaccine (Pfizer/ 
BioNTech®). COVID-19 mRNA vaccine (Pfizer/BioNTech®)-associated subacute thyroiditis may present 
with clinical findings typical of classic subacute thyroiditis such as fever, neck pain, weakness, and 
tremor within a few days following vaccination. Subacute thyroiditis may be focal or may progress 
with diffuse bilateral involvement. Depending on the extent of subacute thyroiditis involvement, 
significant increases in acute-phase reactants can be observed. COVID-19 mRNA vaccine (Pfizer/ 
BioNTech®) associated subacute thyroiditis responds quite well to non-steroidal anti-inflammatory 
therapy. Clinicians should be aware of the risk of developing subacute thyroiditis after vaccination.
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Introduction

COVID-19 causes a variety of clinical scenarios, from a flu-like 
syndrome to more serious conditions such as acute respiratory 
distress syndrome and death. Risk factors for critical illness 
include advanced age, chronic lung disease, serious cardiovas
cular diseases, immunodeficiencies, and chronic diseases such 
as diabetes mellitus.1 As a result of recent research, it is known 
that many complications related to the endocrine system 
develop in patients with COVID-19. However, its clinical sig
nificance and impact on prognosis are still not fully 
understood.2

COVID-19 infection causes thyroid dysfunction through 
destruction of the thyroid gland and immune-mediated 
mechanisms. Discovery of an effective vaccine against 
COVID-19 is an important step in the fight against the 
epidemic.3 Although the relationship between upper respiratory 
tract viruses and subacute thyroiditis is well known, rare cases 
have been reported with inactivated vaccines or live attenuated 
vaccines such as influenza.4,5 There are very limited data on 
subacute thyroiditis following COVID-19 vaccine.6,7 The emer
gence of an autoimmune response as a result of the viral 
protein concentration peaking within 24–48 hours after vaccine 
administration has been suggested as a possible mechanism.8 

To date, only a few cases of subacute thyroiditis have been 
reported in the literature after mRNA COVID-19 
vaccination.6,9,10 Here, we present five cases diagnosed with 
subacute thyroiditis following COVID-19 mRNA vaccine 
(Pfizer/BioNTech®) administration.

Material and methods

Case 1

A 41-year-old Caucasian male patient admitted to our endo
crinology outpatient clinic with complaints of anterior neck 
pain, fatigue and palpitation. His past medical history was 
unremarkable for any disease such as thyroid disorders, 
upper respiratory system infection or COVID-19. The patient 
did not use any medication. He had no family history of 
autoimmune disease. The patient had a second dose of Pfizer/ 
BioNTech® vaccine for COVID-19 3 days before his admission. 
The patient stated that he had mild neck pain and fatigue after 
the first dose of vaccine administered 30 days before the second 
dose. Thyroid-stimulating hormone (TSH) was suppressed to 
the lower limit of normal in the laboratory control performed 
after the first dose of vaccine. In the laboratory control per
formed after the first dose of vaccine, TSH was suppressed up 
to 0.38 mIU/L, and fT4 and fT3 were within the normal 
reference range.

Case 2

A 40-year-old Caucasian female patient was admitted to our 
outpatient clinic with anterior neck pain. Subclinical hyperthyr
oidism was detected in the laboratory examinations of the 
patient performed before admission to our clinic. The patient 
had complaints of neck pain, palpitation and sweating for about 
1 month (Table 1). It was learned that the patient’s symptoms 
started 6 days after the second dose of COVID-19 mRNA 
vaccine (Pfizer/BioNTech®). A diagnosis of subacute thyroiditis 
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was made due to acute-phase reactant elevation and a painful 
and sensitive thyroid gland on neck examination. Naproxen 
sodium 550 mg/8 h and propranolol 20 mg/12 h treatment 
were started. TSH suppression deepened and free thyroxine 
(fT4) and free triiodothyronine (fT3) increased above normal 
reference values at the first week follow-up under medical 
treatment. Minimal decreases in acute-phase reactants were 
observed. The patient’s treatment compliance was weak and 
symptomatic relief was not achieved in the second week of the 
treatment. Then the patient was admitted to our clinic. He had 
no known prior thyroid disorders and no recent history of 
upper respiratory tract infection or COVID-19 infection.

Case 3

A 40-year-old Caucasian male patient admitted to our out
patient clinic with complaints of left anterior neck pain, ner
vousness and fatigue that started 2 weeks ago. He did not have 
any disease or regular medication in his medical history. He 
did not have a recent upper respiratory infection or COVID-19 
infection. He has been smoking for 15 years. He had no family 
history of autoimmune disease. He had received the first dose 
of COVID-19 mRNA vaccine (Pfizer/BioNTech®) on August 1, 
2021. The patient’s symptoms started to occur 4 days after the 
vaccination and gradually increased.

Case 4

A 26-year-old Caucasian female patient was referred to our out
patient clinic with laboratory findings of hyperthyroidism. The 
patient had a complaint of pain on the left side of the neck for 
about 2 weeks. She had received two doses of inactive COVID-19 
vaccine (CoronaVac®, Sinovac Life Sciences, Beijing, China) on 
January 14, 2021 and February 11, 2021. She did not have any 
complaints after these vaccinations. She had received the first dose 
of COVID-19 mRNA vaccine (Pfizer/BioNTech®) on July 1, 2021. 
Twenty days after the COVID-19 mRNA vaccine (Pfizer/ 
BioNTech®) routine tests revealed TSH: 0.01 mIU/mL, fT3: 
4.43 ng/L, fT4: 1.95 ng/dL. Her medical history did not indicate 
any disease or upper respiratory system infection and COVID-19. 
She had no family history of autoimmune disease.

Case 5

A 44-year-old Caucasian female patient was admitted to our 
outpatient clinic with complaints of anterior neck pain, head
ache, palpitation, sweating and tremor for about 2 months. She 

did not use any medication regularly, but her pain was relieved 
when she used non-steroidal anti-inflammatory drugs during 
periods of increased pain. She had received two doses of 
COVID-19 mRNA vaccine (Pfizer/BioNTech®) on April 19, 
2021 and May 20, 2021. She stated that her symptoms started 
after the first dose of vaccine and gradually increased after 
the second dose of vaccine. The patient was using levothyrox
ine 50 mcg/day for Hashimoto’s thyroiditis. She did not have 
a recent upper respiratory infection or COVID-19 infection.

Results

Case 1

On his physical examination, his heart rate was 97/min; body 
temperature was 37.3°C; blood pressure was 135/80 mmHg; 
respiratory rate was 18/min. Oropharyngeal and ontologic 
examinations were normal, and thyroid gland was sensitive, 
painful, and enlarged. His nasopharyngeal swab test for SARS- 
CoV-2 was negative. Laboratory examination revealed elevated 
fT4 and fT3 levels, as well as suppressed TSH (Table 1). While 
anti-thyroglobulin (Anti-Tg), anti-thyroid peroxidase (Anti- 
TPO), and thyrotropin receptor antibodies (TRAb) were nega
tive; erythrocyte sedimentation rate (ESR) and C-reactive pro
tein (CRP) levels were high (Table 1). Thyroid ultrasonography 
(USG) revealed a decrease in bilateral focal parenchymal echo
genicity and heterogeneous tissue with pseudonodular areas. 
Decreased blood flow was observed in Doppler USG 
(Figure 1a,b). The patient was diagnosed with subacute thyr
oiditis possibly associated with the COVID-19 mRNA vaccine 
(Pfizer/BioNTech®). Symptomatic relief was achieved within 
a few days of initiation of acetylsalicylic acid 500 mg/6 h and 
propranolol 20 mg/12 h. Neck pain continued for an intermit
tent period, but no additional medication was needed in the 
follow-up. Within the next few weeks, the symptoms resolved 
completely and medication was stopped. In his biochemical 
follow-up, non-symptomatic overt hypothyroidism developed 
(Figure 2). He was followed up without levothyroxine replace
ment, and hypothyroidism resolved in the following months. 
At the last visit, TSH, fT3 and fT4 were in the normal range and 
acute-phase reactants were in normal limits. Therefore, the 
patient was evaluated as euthyroid and in complete remission.

Case 2

On her physical examination, her heart rate was 83/min; body 
temperature was 36.3°C; blood pressure was 120/75 mmHg; 
respiratory rate was 15/min. Thyroid gland was sensitive and 

Table 1. Laboratory test results of cases after vaccination.

First case Second case Third case Fourth case Fifth case

Initial symptom Neck pain,  
fatigue, palpitation

Neck pain,  
palpitation, sweating

Neck pain,  
nervousness, fatigue

Neck pain Neck pain, headache, palpitation,  
sweating and tremor

Post-vaccination symptom onset time 8th day 6th day 4th day 6th day 9th day
TSH (0.27–4.2 mIU/L) 0.01 0.18 1.1 0.01 0.24
fT4 (0.93–1.7 ng/dL) 3.18 1.58 1.55 2.02 1.58
fT3 (2–4.4 ng/dL) 9.35 3.77 3.78 4.6 4.32
ESR (<20 mm/h) 32 80 28 34 44
CRP (0–5 mg/L) 124 34 15 27 18

TSH: Thyroid stimulating hormone, fT4: Free T4, fT3: Free T3, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein.
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painful. Thyroid USG revealed heterogeneity in the thyroid 
parenchyma, bilateral multiple hypoechoic areas, and 
decreased blood flow on Doppler USG (Figure 1c,d). 
Laboratory examination revealed elevated fT4 and fT3 levels, 
as well as suppressed TSH (Figure 3). Anti-Tg was positive at 
low titer (160 IU/mL, reference range: 0–115 IU/mL), Anti- 
TPO and TRAb were negative. The patient was considered for 
subacute thyroiditis possibly associated with the COVID-19 
mRNA vaccine (Pfizer/BioNTech®). Acetylsalicylic acid 
500 mg/6 h and propranolol 20 mg/12 h treatment were 
initiated. The symptoms of the patient were decreased on 
the second week of control. She advised to be controlled on 
the first month.

Case 3

On his physical examination, his heart rate was 78/min; body 
temperature was 36.6°C; blood pressure was 130/85 mmHg; 
respiratory rate was 15/min. Thyroid gland was sensitive, pain
ful, and enlarged. Laboratory examination revealed fT4, fT3 
and TSH levels were normal. Anti-Tg and Anti-TPO were 
negative. ESR levels and CRP levels were high (Table 1). On 
the thyroid USG, a 1.5–2 cm subcapsular heterogeneous 
hypoechoic thyroiditis area was observed in the left lobe 
(Figure 1e,f). The patient was considered for subacute 

thyroiditis associated with the COVID-19 mRNA vaccine 
(Pfizer/BioNTech®). Ibuprofen 600 mg/8 h treatment was 
started. The patient was called for outpatient control two 
weeks later.

Case 4

On her physical examination, her heart rate was 81/min; body 
temperature was 36.7°C; blood pressure was 120/70 mmHg; 
respiratory rate was 14/min. Thyroid gland examination 
revealed tenderness and warmth in the left thyroid lobe. 
Laboratory examination revealed elevated fT4 and fT3 levels, 
as well as suppressed TSH (Table 1). Increased Anti-Tg: 
562 IU/mL (Reference range: 0–115 IU/mL) and Anti-TPO: 
424 IU/mL (0–34 IU/mL) were detected. TRAb was negative. 
ESR and CRP levels were high (Table 1). In thyroid USG, 
approximately 2 cm thyroiditis area with irregular border, 
heterogeneous, hypoechoic and decreased blood flow on 
Doppler USG was observed in the left lobe (Figure 1g). 
A suppressed thyroid gland was detected in 99mTc pertechne
tate thyroid scintigraphy imaging (Figure 1h). 99mTc uptake at 
the 20th minute was 1.13% (reference value range: 0.3–3%). 
The patient was considered for subacute thyroiditis associated 
with the COVID-19 mRNA vaccine (Pfizer/BioNTech®). 
Acetylsalicylic acid 500 mg/6 h and propranolol 20 mg/12 h 

Figure 1. Thyroid ultrasonography of the cases. (a, b) First case. (a) Right lobe and (b) left lobe. (c, d) Second case. (a) Right lobe and (b) left lobe. (e, f) Third case. (e) Axial 
resolution and (f) longitudinal resolution of the left lobe. (g, h) Fourth case: (g) thyroid ultrasonography of the left lobe and (h) thyroid scintigraphy imaging. (i, j) Fifth 
case. (i) Right lobe and (j) left lobe.
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treatment were initiated. The symptoms of the patient were 
resolved on the second week of control. At the follow-up 1 
month later, TSH, fT3, and fT4 were in the normal range and 
acute-phase reactants were normal. Treatment was stopped. 
The patient was called for outpatient follow-up 1 month later 
in terms of the risk of developing hypothyroidism after sub
acute thyroiditis.

Case 5

On her physical examination, her heart rate was 88/min; body 
temperature was 36.5°C; blood pressure was 110/70 mmHg; 
respiratory rate was 14/min. Thyroid gland was sensitive, pain
ful, and enlarged. Laboratory examination revealed elevated 
fT4 and fT3 levels, as well as suppressed TSH. Anti-TPO: 362 
IU/mL (Reference range: 0–75 IU/mL) was detected. Anti-Tg 
and TRAb were negative. ESR and CRP levels were high 
(Table 1). Diffuse heterogeneity and hypoechoic areas were 
observed in thyroid USG. Thyroid blood flow was decreased 
in Doppler USG (Figure 1i,j). The patient was considered for 
subacute thyroiditis associated with the COVID-19 mRNA 
vaccine (Pfizer/BioNTech®). Ibuprofen 600 mg/8 h treatment 
was started. Within the next weeks, the symptoms resolved 

completely. At the first month control, TSH, fT3 and fT4 were 
in the normal range and acute-phase reactants were normal. 
Thus, ibuprofen treatment was terminated. The patient was 
called for outpatient follow-up 1 month later in terms of the 
risk of developing hypothyroidism after subacute thyroiditis.

Discussion

Subacute thyroiditis, which usually develops after upper respira
tory tract infection, is the most common cause of painful thyr
oiditis. However, there have been rare cases of subacute 
thyroiditis reported with inactivated viral vaccines or live attenu
ated vaccines. Here, we present cases of subacute thyroiditis after 
administration of COVID-19 mRNA vaccine (Pfizer/BioNTech®) 
in five patients without a history of COVID-19 and upper 
respiratory tract infection. In these days of increasing vaccina
tion, which plays a key role in the fight against the COVID-19 
pandemic, we think that these cases should be reported in order 
to pay attention for the vaccine associated complications.

The first case of subacute thyroiditis associated with the 
SARS-CoV-2 infection was reported in an 18-year-old Italian 
woman. Due to the rapid spread of the COVID-19 pandemic, 
several cases of subclinical and atypical thyroiditis have been 

Figure 2. Follow-up laboratory results of the first case.
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reported.11,12 Complaints such as neck pain, fever, malaise and 
odynophagia have been observed in the vast majority of 
COVID-19-related subacute thyroiditis cases, similar to classical 
subacute thyroiditis. In a review of 21 cases, 76% of the patients 
developed subacute thyroiditis after COVID-19 and 24% during 
COVID-19 infection.12 Entry of SARS-CoV-2 into host cells is 
mediated by angiotensin-converting enzyme 2 (ACE2) and 
transmembrane protease serine 2 (TMPRSS2). Although it pri
marily affects the respiratory system, SARS-CoV-2 can affect 
many systems by showing a wide organotropism. The pathophy
siological characterization of COVID-19 on the endocrine sys
tem is still not fully understood.2 Increased expression of ACE2 
and TMPRSS2 in the hypothalamo-pituitary system, thyroid 
follicular cells and adreno-gonadal endocrine organs has been 
suggested as a possible pathophysiological mechanism.13 The 
lack of a history of COVID-19 in our cases ruled out the 
possibility of SARS-CoV-2 associated subacute thyroiditis.

Although subacute thyroiditis usually occurs after viral 
infections, a few cases of subacute thyroiditis have been 
reported following vaccinations such as influenza.14 

Vaccination is an important tool in combating epidemics, 
and many vaccines, including mRNA-based vaccines, have 
been proven to prevent serious infection and mortality with 
COVID-19. Data on the relationship between vaccines and 

autoimmune conditions are limited. Although broad 
homology between viral elements and the human proteome 
may exert protective effects by increasing immune toler
ance, it may also facilitate pathological autoimmune pro
cesses. An immune reaction against foreign pathogenic 
elements resembling human proteins can turn into an auto
immune process targeting homologous self-proteins.15

Cross-reaction between the SARS-CoV-2 spike protein 
and nucleoprotein targeted by the COVID-19 mRNA vaccine 
and thyroid cell antigens stands out as a possible mechanism.6 

In a recent preclinical study, SARS-CoV-2 spike protein and 
nucleoprotein; it has been found that it reacts strongly with 
tissue proteins such as thyroid peroxidase (TPO), transgluta
minase 3, ENA, myelin basic protein, mitochondria, nuclear 
antigen, α-myosin, collagen, claudin.16 In the THYRCOV 
study conducted in patients hospitalized for COVID-19, thyr
otoxicosis was detected in 58 patients (20.2%) and hypothyr
oidism was detected in 15 patients (5.2%).17 In a study 
conducted in the intensive care unit, the prevalence of 
destructive thyroiditis was found to be 10% in patients with 
COVID-19 and 0.5% in patients without COVID-19.18 

Recently, Graves’ disease developed after Pfizer/BioNTech® 
mRNA vaccine was reported in two health-care workers 
who were previously known to be healthy.19

Figure 3. Follow-up laboratory results of the second case.
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Conclusion

Vaccination rates against COVID-19 infection are increasing 
rapidly all over the world. Considering the vaccine recommenda
tions against COVID-19 infection, we think that we will see more 
cases as a result of increased immunological reactions. Therefore, 
clinicians should be aware of the possible side effects of the 
vaccine.
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