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Abstract 

Context. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has infected more than 18 

million people worldwide and the pandemic is still spreading. After the first case we reported, we 

observed 4 additional cases of SAT related to SARS-CoV-2 infection.  

Objectives. To describe additional cases of SAT associated with SARS-CoV-2 infection in order to 

alert physicians that SAT may be a manifestation of SARS-CoV-2 infection. 

Methods. We describe clinical, biochemical and imaging features of the 4 patients with SAT related 

to SARS-CoV-2 infection. 

Results. All patients were female (age 29-46 years). SAT developed 16 to 36 days after the resolution 

of coronavirus disease 2019 (COVID-19). Neck pain radiated to the jaw and palpitations were the 

main presenting symptoms and were associated with fever and asthenia. One patient was hospitalized 

because of atrial fibrillation. Thyroid function tests (available in three subjects) were suggestive of 

destructive thyroiditis and inflammatory markers were high. At neck ultrasound the thyroid was 

enlarged, with diffuse and bilateral hypoechoic areas and (in three patients) absent vascularization at 

color doppler. Symptoms disappeared a few days after commencement of treatment (prednisone in 

three patients and ibuprofen in one). Six weeks after the onset of SAT all patients were asymptomatic 

and inflammatory markers had turned back to the normal range. Two patients were euthyroid while 

two were diagnosed with subclinical hypothyroidism.   

Conclusions. SAT may be an underestimated manifestation of COVID-19. Clinicians should keep in 

mind the possible occurrence of SAT during and after SARS-CoV-2 infection. 
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Introduction  

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has infected more than 18 

million people worldwide and the pandemic is still spreading. After our initial description of a patient 

experiencing subacute thyroiditis (SAT) associated with SARS-CoV-2 infection (1), three additional 

case have been reported (2–4).  After the first case, we observed additional cases of SAT. Four of 

them were associated with SARS-CoV-2 infection. 

 

Material and methods 

Patient 1 

On March 1
st
, a 38 year-old-woman underwent oropharyngeal swab for SARS-CoV-2 because of 

symptoms suspected for COVID-19 (Table 1). Her swab turned out positive. Respiratory symptoms 

disappeared in a few days and two swabs for SARS-CoV-2 (on March 13
rd
 and on March 14

th
) turned 

out both negative. On March 17
th
, patient developed neck pain radiated to the jaw, asthenia and fever 

(38.5 °C). Two additional swabs for SARS-CoV-2 (on March 21
st
, and on March 23

rd
 ) were both 

negative. On March 25
th

, the patient was hospitalized because of atrial fibrillation that was treated by 

cardioversion. Past medical history was unremarkable for thyroid and cardiovascular diseases and the 

main risk factors for atrial fibrillation (i.e. hypertension, heart valve disease, heart failure, myocarditis 

and familiar arrhythmia) were ruled out. Laboratory exams was suggestive of overt destructive 

thyrotoxicosis associated with high inflammatory markers (Table 1). Neck ultrasound showed an 

enlarged thyroid gland with multiple hypoechoic areas and absent vascularization at color doppler. 

SAT was diagnosed and prednisone therapy (25 mg/d) was started.  Symptoms disappeared within a 

few days. At last evaluation (on May 10
th

), while taking prednisone 15 mg/d, patient was 

asymptomatic and thyroid function tests and inflammatory markers were in the normal range (Table 

1).  

Patient 2 

On March 3
rd

, a 29 year-old-woman started quarantine because of contact with two subjects 

affected by COVID-19. During quarantine, the patient showed mild rhinorrhea that disappeared 

within a few days. At the end of quarantine (on March 17
th
), a SARS-CoV-2 swab was negative. On 

April 2
nd

, patient developed neck pain radiated to the jaw associated with asthenia, palpitations and 

sweating. Past medical history was unremarkable for thyroid diseases. Laboratory tests showed high 

levels of both free thyroxine (FT4) and free triiodothyronine (FT3), undetectable serum levels of 

thyroid-stimulating hormone (TSH) and high inflammatory markers (Table 1). Neck ultrasound 

showed multiple diffuse hypoechoic areas and low vascularization at color doppler, while at 
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99m
Technetium scintiscan, thyroid uptake was absent. SAT was diagnosed and, on April 15

th
, 

treatment with prednisone (25 mg/d) and propranolol (40 mg/d) was started. Neck pain and fever 

disappeared within three days and the other symptoms within two weeks. At last evaluation (on May 

18
th
), while taking 15 mg/d of prednisone, patient was asymptomatic, inflammatory markers were in 

the normal range, whereas thyroid function tests was consistent with subclinical hypothyroidism 

(Table 1). Moreover, IgM to SARS-CoV-2 turned out negative while IgG highly positive.  

Patient 3 

On March 17
th
, a 29 year-old-woman showed symptoms suggestive of mild COVID-19 that 

lasted about two weeks (Table 1). On April 22
nd

, patient developed neck pain radiated to the jaw and 

to right ear. Past medical history was remarkable for a small non-toxic diffuse goiter. On April 24
th

, 

she experienced palpitations, tachycardia and sweating and, given the worsening of neck pain, she 

started therapy with ibuprofen (600 mg/d). At same time, neck ultrasound revealed a diffuse enlarged 

gland, with multiple hypoechoic areas and absent vascularization at color doppler. Symptoms 

disappeared within two weeks. On May 7
th
, IgM test for SARS-CoV-2 was borderline, whereas IgG 

test frankly positive. The next day, she underwent SARS-CoV-2 swab, which turned out negative. At 

last evaluation (on June 10
th
), patient was asymptomatic and inflammatory markers were in the 

normal range. Thyroid function tests were consistent with subclinical hypothyroidism and the patient 

was started with a low dose of levothyroxine (Table 1). 

Patient 4 

On April 3
rd

, a 46 year-old-woman underwent oropharyngeal swab for SARS-CoV-2 because 

her husband had been hospitalized for COVID-19. Her swab resulted positive and she developed 

symptoms of mild COVID-19 that lasted about two weeks (Table 1). Although symptoms of COVID-

19 had disappeared, two additional swabs turned out positive (on April 26
th
 and on April 28

th
). On 

May 2
nd

, she developed severe neck pain radiated to the jaw, fever, palpitations, anxiety that worsened 

in the following days. On May 2
nd

 and May 4
th
 she underwent two additional SARS-CoV-2 swabs that 

were both negative. Her past medical history was unremarkable for thyroid diseases. Thyroid function 

tests were consistent with destructive thyrotoxicosis while inflammatory markers were high (Table 1). 

Moreover, an enlarged thyroid with multiple hypoechoic areas was detected at neck ultrasound. SAT 

was diagnosed and the patient was started with prednisone (25 mg/d). Neck pain and fever 

disappeared within a few days and other symptoms within two weeks. At the last evaluation (on June 

15
th
), while taking 20 mg/d of prednisone, patient was asymptomatic and both inflammatory markers 

and thyroid function test were unremarkable (Table 1).  
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Results 

After the initial case of SAT related to SARS-CoV-2 infection (1), 10 patients with SAT  

were referred to us. Of these, 6 lacked evidence of SARS-CoV-2 infection. We describe herein the 4 

patients who had positive SARS-CoV-2 nasopharyngeal swab or positive high-sensitive serological 

test for SARS-CoV-2 (Table 1).  

Patients were all females, age range 29 to 46 years. They had all experienced a mild course of 

COVID-19. While patient 3 had previously been diagnosed with a small diffuse non-toxic goiter, in 

the remaining three patients past medical history was unremarkable for thyroid diseases. 

In all patients SAT ensued after COVID-19 symptoms had disappeared, with a lag of 16-36 

days (Table 1). Neck pain radiated to the jaw and palpitations were the presenting symptoms in all 

patients, while three patients reported fever and asthenia. One to two patients experienced anorexia, 

insomnia, sweating and weight-loss (Table 1). One patient was hospitalized because of atrial 

fibrillation and underwent electric cardioversion. Laboratory exams during the acute phase of SAT, 

available in three patients, were typical of destructive thyroiditis: thyroid hormones, and particularly 

free thyroxine, were increased, thyroid stimulating hormone (TSH) was low to undetectable, serum 

thyroglobulin was high and TSH receptor antibodies were undetectable (Table 1). As typical of SAT, 

inflammatory markers were high in the three patients that were tested for them (Table 1).  

At neck ultrasound (performed in all patients) the thyroid was enlarged, with diffuse and 

bilateral hypoechoic areas. At color doppler ultrasonography (performed in three patients) thyroid 

vascularization was absent. One patient had a thyroid scintiscan with 
99m

Technetium, which showed 

absent uptake, as typical of the destructive phase of SAT.  

Symptoms subdued in all patients a few days after they commenced treatment (prednisone 25 

mg/d in three patients and non-steroidal anti-inflammatory drug in one). Six weeks after the onset of 

SAT symptoms, inflammatory markers had turned to normal range in all patients. Two patients were 

euthyroid and two were diagnosed with subclinical hypothyroidism. No patient experienced a relapse 

of  COVID-19.  

 

Discussion 

SAT is a self-limited inflammatory disease of viral or post-viral origin, characterized by 

general symptoms, neck pain and thyroid dysfunction, which is not usually followed by autoimmune 

sequelae (5–7). Although a direct correlation with viral diseases has seldom been demonstrated, the 

viral etiology is supported by the onset of SAT after an upper respiratory infection and its occurrence 

during viral outbreaks (8).  
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Clinical, biochemical and imaging features were suggestive of SAT in all patients of the 

current series. Evidence of a close association between SARS-CoV-2 disease and SAT in 4/10 

patients, despite an estimated SARS-CoV-2 exposure of < 1% in the Italian population (9), strongly 

supports the view that  SARS-CoV-2 may be considered accountable for the onset of SAT. After our 

first report (1), three additional isolated cases of SAT related to SARS-CoV-2 were described, two 

occurring simultaneously with COVID-19 (2,3) and one six weeks after the symptoms of COVID-19 

had disappeared (4). Moreover, another study have reported a high rate of “subacute like” destructive 

thyroiditis among patients hospitalized for severe COVID-19 (10). In the present series, as well as in 

our previous report (1), patients experienced SAT after the resolution of distinctive symptoms of 

SARS-CoV-2 infection. Therefore it may be hypothesized that SAT can ensue as both a viral or post-

viral manifestation of SARS-CoV-2 infection. Interestingly enough, thyroid involvement during 

COVID-19 is supported by the recent report that the virus receptor (angiotensin-converting enzyme 2, 

ACE2) is highly expressed in the thyroid gland (11).  

One patient herein reported experienced atrial fibrillation, a rather infrequent complication of 

SAT thyrotoxicosis, especially in a young woman. Some studies have recently described a high 

incidence of arrythmias among COVID-19 patients, although this complication appeared related to the 

cytokine storm typical of the severe course of COVID-19 (12). In our case, the medical history was 

unremarkable for cardiological disease and COVID-19 course was mild. It might conceivable that 

both COVID-19 and SAT thyrotoxicosis have contributed to the onset of atrial fibrillation.  

The clinical course of SAT is usually mild and self-limited and treatment with steroids or non-

steroidal anti-inflammatory drug is not universally recommended (13). Interim guidance from World 

Health Organization (WHO) on clinical management of COVID-19 infection advises against the use 

of corticosteroids unless indicated for another reason (14). It is worth noting that all patients herein 

reported experienced severe discomfort. In addition, it is conceivable that thyrotoxicosis might 

negatively impact on COVID-19 course. We therefore decided that benefit of a low dose regimen of 

steroid treatment would overcome the potential risks of negative outcomes in our patients. Reassuring 

enough, no patient developed signs or symptoms suggestive of COVID-19 relapse during follow-up. 

In conclusion, our findings highlight that SAT may be an underestimated manifestation of 

COVID-19. Clinicians should keep in mind the possible occurrence of SAT during and after SARS-

CoV-2 infection.  



Acc
ep

ted
 M

an
us

cri
pt

 7 

Acknowledgments 

We thank the patients who graciously agreed to collaborate to the study. 

Compliance with ethical standards  

Conflict of interest  

This work was supported by “Fondi di Ateneo 2018”, University of Pisa to Francesco Latrofa 

 

Informed consent  

Written informed consent was obtained from the patients for publication of this study. 

 

Contributorship statement 

All authors discussed the results of the study. Alessandro Brancatella, Ferruccio Santini and 

Francesco Latrofa wrote the manuscript. 

 

 

 

  



Acc
ep

ted
 M

an
us

cri
pt

 8 

References  

 1.  Brancatella A, Ricci D, Viola N, Sgrò D, Santini F, Latrofa F. Subacute Thyroiditis After Sars-

COV-2 Infection. J Clin Endocrinol Metab. 2020 Jul;105(7).  

2.  Ippolito S, Dentali F, Tanda ML. SARS-CoV-2: a potential trigger for subacute thyroiditis? 

Insights from a case  report. Journal of endocrinological investigation. 2020. p. 1–2.  

3.  Asfuroglu Kalkan E, Ates I. A case of subacute thyroiditis associated with Covid-19 infection. 

Journal of endocrinological investigation. 2020. p. 1–2.  

4.  Ruggeri RM, Campennì A, Siracusa M, Frazzetto G, Gullo D. Subacute thyroiditis in a patient 

infected with SARS-COV-2: an endocrine  complication linked to the COVID-19 pandemic. 

Hormones (Athens, Greece). 2020. p. 1–3.  

5.  Latrofa F, Ricci D, Montanelli L, Altea MA, Pucci A, Pinchera A, Vitti P. Thyroglobulin 

autoantibodies of patients with subacute thyroiditis are restricted to a major B cell epitope. J 

Endocrinol Invest. 2012 Sep;35(8):712–4.  

6.  Nishihara E, Ohye H, Amino N, Takata K, Arishima T, Kudo T, Ito M, Kubota S, Fukata S, 

Miyauchi A. Clinical characteristics of 852 patients with subacute thyroiditis before treatment. 

Intern Med. 2008;47(8):725–9.  

7.  Ricci D, Brancatella A, Marinò M, Rotondi M, Chiovato L, Vitti P, Latrofa F. The Detection 

of Serum IgMs to Thyroglobulin in Subacute Thyroiditis Suggests a  Protective Role of IgMs 

in Thyroid Autoimmunity. J Clin Endocrinol Metab. 2020 Jun;105(6).  

8.  Desailloud R, Hober D. Viruses and thyroiditis: an update. Virol J. 2009 Jan;6:5.  

9.  Gatto M, Bertuzzo E, Mari L, Miccoli S, Carraro L, Casagrandi R, Rinaldo A. Spread and 

dynamics of the COVID-19 epidemic in Italy: Effects of emergency  containment measures. 

Proc Natl Acad Sci U S A. 2020 May;117(19):10484–91.  

10.  Muller I, Cannavaro D, Dazzi D, Covelli D, Mantovani G, Muscatello A, Ferrante E, Orsi E, 

Resi V, Longari V, et al. SARS-CoV-2-related atypical thyroiditis. The lancet. Diabetes & 

endocrinology. 2020.  

11.  Li M-Y, Li L, Zhang Y, Wang X-S. Expression of the SARS-CoV-2 cell receptor gene ACE2 

in a wide variety of human  tissues. Infect Dis poverty. 2020 Apr;9(1):45.  

12.  Dhakal BP, Sweitzer NK, Indik JH, Acharya D, William P. SARS-CoV-2 Infection and 

Cardiovascular Disease: COVID-19 Heart. Heart Lung Circ. 2020 Jun;  



Acc
ep

ted
 M

an
us

cri
pt

 9 

13.  Fatourechi V, Aniszewski JP, Fatourechi GZE, Atkinson EJ, Jacobsen SJ. Clinical features and 

outcome of subacute thyroiditis in an incidence cohort: Olmsted County, Minnesota, study. J 

Clin Endocrinol Metab. 2003 May;88(5):2100–5.  

14.  World Health Organization (2020) Clinical management of severe acute respiratory infection 

(SARI) when COVID-19 disease is suspected: interim guidance.  

https://apps.who.int/iris/handle/10665/331446 License: CC BY-NC-SA 3.0 IGO 

 

 

  

  



Acc
ep

ted
 M

an
us

cri
pt

Table 1: Clinical, biochemical and imaging features of the patients  

 

 Thyroid features before 

COVID-19  

COVID-19 symptoms Time from COVID-19 to  

SAT onset 

SAT symptoms Evidence of destructive thyrotoxicosis Inflammatory markers Imaging Treatment Outcome at week 6* 

Patient 1 

 

Female, 38 years 

July 2019: 
FT4 12.3 nmol/L 
TSH 2.7 mIU/mL 

Fever (37.5 °C) 
Rhinorrhea 
Anosmia   

Asthenia 
 
Duration: 4 days  

16 days Neck pain 
Fever (38.5°C) 
Palpitations  

Asthenia 
Anorexia 

FT4 29.3 nmol/L  

FT3 8.0 pmol/L  

TSH 0.1 mIU/mL  

Tg 75.3 g/L  

TgAb < 30 IU/mL 
TPOAb < 10 IU/mL 
TRAb < 1.5 IU/mL  

ESR 74 mm/h  
CRP 11.2 mg/L  

 

Neck ultrasound: increased thyroid volume (20 mL) with 

bilateral diffuse hypoechoic areas and absent vascularization 

at color doppler ultrasonography  

Prednisone Asymptomatic  

 

Laboratory tests: 
FT4 21.3 nmol/L 
FT3 4.9 pmol/L 
TSH 0.42 mIU/mL 
ESR 11 mm/h 
CRP 0.7 mg/L 

Patient 2 

 

Female, 29 years 

March 2019: 
FT4 14.2 nmol/L 
TSH 0.8 mIU/mL 

Rhinorrhea 
 
Duration: 3 days 

30 days Neck pain 
Fever (37.2°C) 
Palpitations 
Asthenia 
Sweating  

FT4 31.8 nmol/L 
FT3 8,9 pmol/L 
TSH < 0.01 mIU/mL 

Tg 80 g/L 

TgAb 38 IU/mL 
TPOAb < 10 IU/mL 
TRAb < 1.5 IU/mL 

ESR 110 mm/h 
CRP 7.9 mg/L 
 

Neck ultrasound: increased thyroid volume (22 mL) with 

bilateral diffuse hypoechoic areas and absent vascularization 

at color doppler ultrasonography  

 

Thyroid scintiscan: absent uptake  

Prednisone 

 

Asymptomatic  

 

Laboratory tests: 

FT4 13.2 nmol/L 

FT3 4.4 pmol/L 
TSH 5.9 mIU/mL 
ESR 4 mm/h 
CRP 0.1 mg/L 

Patient 3 

 

Female, 29 years 

February 2019: 
FT4 9.8 nmol/L 
FT3 3.4 pmol/L 
TSH 1.1 mIU/mL 

TgAb < 30 IU/mL  
 
Neck ultrasound: 
increased thyroid volume 
(18 mL) without nodules 
 

Fever (38.0 °C) 
Cough  
Rhinorrhea 
Anosmia  

Diarrhea 
 
Duration: 14 days 

36 days Neck pain 
Palpitations 
Sweating 

N.A. N.A.  Neck ultrasound: increased thyroid volume (25 mL) with 

bilateral diffuse hypoechoic areas 

Ibuprofen Asymptomatic  

 

Laboratory tests: 

FT4 11.2 nmol/L 
FT3 5.3 pmol/L 
TSH 8.14 mIU/mL 
ESR 12 mm/h 
CRP 0.12 mg/L 
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Patient 4 

 

Female, 46 years 

December 2018: 
FT4 11.7 nmol/L 
TSH 3.3 mIU/mL 

Fever (38.2 °C) 
Cough 
Rhinorrhea 
Anosmia 

Asthenia  
 
Duration: 6 days 

20 days Neck pain 
Fever (37.2 °C) 
Palpitations  
Asthenia 

Insomnia 
Anxiety 
Weight loss  

FT4 27.8 nmol/L 
FT3 6.9 pmol/L 
TSH < 0.01 mIU/mL 
TRAb < 1.5 IU/mL 

CRP 8 mg/L Neck ultrasound: increased thyroid volume  (18 mL) with 

bilateral diffuse hypoechoic areas and absent to mild 

vascularization at color doppler ultrasonography 

Prednisone 

 

Asymptomatic  

 

Laboratory tests: 

FT4 12.6 nmol/L 

FT3 4.1 pmol/L 
TSH 4.27 mIU/mL 
ESR 15 mm/h 
CRP 1.5 mg/L 

* From the onset of SAT symptoms; 

COVID-19=coronavirus disease 2019; SAT=subacute thyroiditis; FT4= free thyroxine; FT3= free triiodothyronine; TSH= Thyroid-stimulating hormone; TgAb= thyroglobulin antibodies; 

TPOAb= thyroperoxidase antibodies; TRAb=TSH receptor antibodies; Tg= thyroglobulin;  

ESR= erythrocyte sedimentation rate; CRP= C-reactive protein; N.A.= not available. 

Normal ranges: FT4 6-16 nmol/L; FT3 2.3-4.2 pmol/L; TSH 0.4-4.5 mIU/mL; Tg < 35 g/L; TgAb < 30 IU/mL; TPOAb < 10 IU/mL; TRAb < 1.5 IU/mL; ESR < 15 mm/h; CRP < 1.5 mg/L. 
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