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ABSTRACT

The severe acute respiratory syndrome-coronavirus-2 (SARS-
CoV-2) virus, was identified as the cause of a pandemic of 
respiratory illness in Wuhan, China one year ago. The Coronavirus 
disease 2019 (COVID-19), may cause mild disease with nonspecific 
signs and symptoms such as fever, cough, myalgia, and fatigue, or 
severe pneumonia with respiratory failure and sepsis. However, 
endocrinological manifestations are yet to be established, in 
patients with COVID-19. The effect of COVID-19 on thyroid 
function is unknown at this time. Evidence support that patients 
with COVID-19 who are followed up in intensive care units may 
develop thyroid dysfunction as a non-thyroidal illness syndrome. 
Until now, twenty-two cases with subacute thyroiditis and five 
cases with Graves’ Diseases potentially associated with SARS-
CoV-2 infection have been reported in literature. Physicians should 
be aware of possible relationships between thyroid dysfunction 
and COVID-19. This study aimed to review thyroid dysfunction in 
patients with COVID-19, and to overview thyroid diseases that are 
probably related to COVID-19.

Keywords: COVID-19, SARS-CoV-2, thyroid, non-thyroidal 
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ÖZET

Şiddetli akut solunum sendromu-koronavirüs-2 (SARS-CoV-2) 
virüsü, bir yıl önce Çin’in Wuhan kentinde bir solunum yolu has-
talığı salgınının nedeni olarak tanımlandı. Coronavirus hastalığı 
2019 (COVID-19), ateş, öksürük, miyalji ve yorgunluk gibi spesifik 
olmayan bulgu ve semptomlarla hafif hastalığa veya solunum 
yetmezliği ve sepsisle birlikte şiddetli pnömoniye neden olabilir. 
Bununla birlikte, COVID-19 hastalarında endokrinolojik belirtiler 
henüz tanımlanmamıştır. Şu anda, COVID-19’un tiroid fonksiyo-
nu üzerinde bir etkisinin olup olmadığı belirsizdir. Kanıtlar yoğun 
bakım ünitelerinde takip edilen COVID-19 hastalarının hasta 
ötiroid sendrom olarak tiroid disfonksiyonu geliştirebileceklerini 
desteklemektedir. Şimdiye kadar, literatürde potansiyel olarak 
SARS-CoV-2 enfeksiyonu ile ilişkili yirmi iki subakut tiroidit vakası 
ve beş Graves’ hastalığı vakası bildirilmiştir. Hekimler, tiroid dis-
fonksiyonu ile COVID-19 arasındaki olası ilişkilerin farkında olma-
lıdır. Bu derlemede, COVID-19 hastalarında tiroid disfonksiyonu 
ve muhtemelen COVID-19 ile ilişkili tiroid hastalıklarının gözden 
geçirilmesi amaçlanmıştır.

Anahtar Kelimeler: COVID-19, SARS-CoV-2, tiroid, non-tiroidal 
hastalık sendromu, subakut tiroidit, Graves’ hastalığı
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INTRODUCTION 

Coronavirus disease 2019 (COVID-19), which is caused 
by the severe acute respiratory syndrome-coronavirus-2 
(SARS-CoV-2) virus, has already become a pandemic just 
a few months after it was first reported in China (1). The 
virus penetrates the body via upper respiratory mucous 
membranes and then spreads to the lungs. The majori-
ty of COVID-19 patients suffer from a mild to moderate 
illness (fever, cough, myalgia, fatigue) or viral pneumo-
nia after an incubation period of 2–14 days (median five 

days). However, some patients experience serious dis-
ease characterized by respiratory failure, acute respirato-
ry distress (ARDS), sepsis, myocarditis, and acute kidney 
injury (2). However, endocrine disorders have yet to be 
explicitly identified in patients with COVID-19. Research-
ers have looked into the possibility of thyroid dysfunction 
among the various extra-pulmonary manifestations. In 
this review, thyroid dysfunction in patients with COVID-19 
and an of overview thyroid diseases probably related to 
COVID-19 were explored.
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SARS-CoV‑2 and thyroid gland
The receptor-binding domain of SARS-CoV-2 uses host 
angiotensin-converting enzyme 2 (ACE2) for a fusion of 
viral and host cell membranes. The thyroid, pancreas, 
intestine, testis, ovary, adrenal glands, and pituitary are 
among the endocrine organs that express ACE2 (2, 3). 
Recently, intestine, testis, kidneys, heart, thyroid, and 
adipose tissue were shown to have the greatest levels of 
ACE2 expression. Only in males, ACE2 expression levels 
demonstrated strong positive associations with CD8+ T 
cell enrichment and interferon reaction markers in the 
thyroid gland (4). 

In 2002, it was observed that the severe acute respiratory 
syndrome (SARS) epidemic caused some abnormalities 
in the thyroid function. Although SARS-CoV was isolat-
ed in endocrine organs including parathyroid, pituitary, 
pancreas, adrenal gland, it could not be detected in the 
thyroid, testis, ovary and uterus (5). Wei L et al. showed 
that thyroid glands in autopsies of five SARS cases were 
extensively affected by the disease with substantial injury 
to the follicular epithelial cells and the para-follicular cells 
(6). It was characterized by destruction of the follicular ep-
ithelium and desquamation of the epithelial cells into the 
follicular lumen. 

They revealed presence of apoptosis by the TUNEL assay 
but no inflammatory infiltrate or features of cellular ne-
crosis (6). However, Yao et al. evaluated pathological al-
terations in individuals who died of COVID-19 using mini-
mally invasive autopsies from several organs. The thyroid 
follicular morphology was normal, although lymphocytic 
infiltration in the interstitium was seen (7). SARS-CoV-2 
was not discovered in the thyroid gland by tissue immu-
nohistochemistry or PCR (8, 9). By using direct molecular 
analysis of surgical samples of thyroid tissue, Rotondi et 
al. demonstrated that the ACE-2 receptor mRNA is ex-
pressed in thyroid follicular cells, making them a possible 
target for SARS-CoV-2 invasion (10).

COVID-19 and thyroid dysfunction including non-thy-
roidal illness syndrome
Evidence supports that patients with COVID-19 who 
are followed up in an intensive care unit may develop 
thyroid dysfunction as a non-thyroidal illness syndrome 
(NTIS). Despite the fact that the pathways causing the 
NTIS are complex, circulating cytokines are thought 
to be the primary mediators because of their various 
effects on the hypothalamic-pituitary-thyroid (HPT) 
axis, circulating thyroid hormone-binding proteins, and 
thyroid hormone peripheral metabolism (11). Recently, 
Lania et al. evaluated thyroid function tests and serum 
interleukin-6 (IL-6) values in 287 patients hospitalized for 
COVID-19 in non-intensive care units. In the regression 
analysis, thyrotoxicosis was detected in 58 patients 
(20.2%) (overt in 31 cases), and thyrotoxicosis was found 

to be significantly associated with higher IL-6. They 
concluded that COVID-19 may be attributed to a greater 
risk of thyrotoxicosis in a relationship with systemic 
immune activation caused by the SARS-CoV-2 infection 
(12). Chen et al. reported low tyroid sitimulating hormon 
(TSH) and total triiodothyronine (T3) levels during the 
course of their COVID-19 infection due to NTIS or the 
direct pituitary effect of the virus (13). 

Müller et al. compared patients admitted to a high 
intensity of care unit (HICU) in 2020 because of COVID-19 
(HICU-20 group), with those admitted to HICU (non-
COVID-19) in 2019 (HICU-19 group) and patients with 
COVID-19 who were admitted to the low intensity of care 
units (LICU-20 group) (14). Thirteen (15%) of 85 patients 
in the HICU-20 group had thyrotoxicosis (defined as TSH 
0.28 mIU/L and/or free thyroxine (FT4)>21.9 pmol/L), 
compared to one (1%) of 78 patients in the HICU-19 
group (p=0.002) and one (2%) of 41 patients in the LICU-
20 group (p=0.025). The number of males was higher 
in the HICU-20 group (nine [64%] men and five [36%] 
women; p=0.017), and they had higher C-reactive protein 
(CRP) levels and free thyroxine concentrations. After 55 
days of follow-up, euthyroid status was maintained in 
75% of patients (6/8) with 25% (2/8) of them developing 
hypothyroidism. They concluded their finding as a 
combination of thyrotoxicosis (possibly due to subacute 
thyroiditis) and NTIS (14). However, Kohoo et al. followed 
up 456 patients from 3 different London Hospitals with a 
clinical suspicion of COVID-19 (15). The majority of patients 
(86.6%) presenting with COVID-19 were euthyroid, with 
none presenting with overt thyrotoxicosis after excluding 
the potential interference of cortisol on TSH. Of the 
participants in 5.1% had subclinical hypothyroidism, 0.6% 
had overt hypothyroidism. Secondary hypothyroidism 
was suspected in eight patients (2.4%). TSH and FT4 
levels were mildly reduced, which was consistent with 
an NTIS. Lui et al. showed that 13.1% had thyroid 
dysfunction among 191 patients with mild to moderate 
COVID-19. Ten patients had isolated low FT3, with 
normal TSH and FT4 levels, indicating a possible NTIS. 
Ten patients had isolated low TSH, indicating subclinical 
thyrotoxicosis related to thyroiditis, albeit autoimmunity 
was likely a factor in two of them. Another patient’s 
subclinical hypothyroidism was almost certainly caused 
by autoimmune thyroiditis (16). Recently, abnormal 
thyroid function tests were observed in 62 patients 
(16.9%) in another study from this group. None of the 
patients showed overt thyrotoxicosis or hypothyroidism. 
NTIS was found in twenty-seven patients (7.4%). Five 
of the patients had pre-existing autoimmune thyroid 
conditions (17). Gao et al. evaluated thyroid function 
tests in patients with mild COVID-19, survivors, and non-
survivors from COVID-19 (18). TSH and FT3 levels, but not 
FT4 levels, were significantly lower in patients with severe 
COVID-19 than those in patients with mild COVID-19. 

https://orcid.org/0000-0002-7254-0757
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Patients with severe COVID-19 had lower FT3 levels, 
which projected all-cause mortality. Also, Schwarz et al. 
reported that patients with a low FT3 (in the lowest tertile 
of FT3 values) had a significantly higher disease severity 
and increased mortality (40% mortality rate) compared 
with patients with a higher FT3 (5% mortality rate in the 
higher tertiles) (19). Campi et al. found that suppressed 
TSH levels were observed in 39% of patients at admission 
or during hospitalization and were related with low FT3 
in half of the cases. They hypothesized that COVID-19 
causes a combined effect in the hypothalamic-pituitary 
level and peripheral organs due to cytokine release (20). 

In conclusion, numerous studies in COVID-19 patients re-
veal that the NTIS is the most often observed alteration 
in thyroid diseases.

Subacute thyroiditis 
SAT is an inflammatory disease of the thyroid associated 
with painful thyroid enlargement. Anterior neck pain 
radiating to the jaw and ear, malaise, fatigue, myalgia, 
and arthralgia are typical symptoms of SAT. A mild to 
moderate fever is often seen, sometimes occasionally 
exceeding 40°C, rising especially at night. SAT clinic may 
reach its peak within 3 to 4 days and disappears within a 
week, but usually, the onset extends over 1 to 2 weeks 
and persists for 3 to 6 weeks (21). Clinic presentation of 
SAT and COVID-19 may be similar to each other in many 
aspects. SAT incidence is four times higher in women 
than in men and SAT is more frequent between ages 40-
50 years (22). Several studies showed that susceptibility 
to the disease and recurrence risk are associated with 
human leukocyte antigens (HLA) mainly HLA-Bw35, 
but also HLAB67, HLA-B15/62, and HLA-Drw8 (23, 24). 
Previous viral infection (around 2–6 weeks earlier) caused 
by viruses including Coxsackie virus, Epstein-Barr virus, 
adenoviruses, influenza viruses, mumps, measles, primary 
human immunodeficiency virus infection is thought 
to be a trigger factor (25). SAT is defined by elevated 
erythrocyte sedimentation rate (ESR) and CRP level, 
typical ultrasound findings including inhomogeneous 
hypo-echogenic texture with diminished vascularity 
and laboratory markers of thyrotoxicosis. Symptomatic 
treatment includes nonsteroidal anti-inflammatory drugs 
(NSAIDs), glucocorticoids (21). 

First, Brancatella et al. presented an 18-year-old wom-
an with SAT diagnosis which occurred after 2 weeks of 
SARS-CoV-2 infection (26). Prednisone (25 mg/day as the 
starting dose) was given to the patient, thyroid function 
and inflammatory markers of the patient normalized in 
40 days. Ippolito et al. reported a 69-year-old woman 
with COVID-19 during the recovery phase following back 
surgery. Previously, she had a non-toxic nodular goiter 
and she diagnosed with thyrotoxicosis during COVID-19. 
They considered SAT because the patient responded to 

steroids, not methimazole (27). Asfuroglu et al. reported 
a 41-year-old woman with SAT and they warned physi-
cians should be aware of screening SAT patients for 
COVID-19 (28). Ruggeri et al. described a 43-year-old 
woman who developed SAT with thyrotoxicosis six weeks 
after SARS-COV-2 infection. Oral prednisone (25 mg/day 
as the starting dose) was given to the patient and pro-
gressive remission of symptoms and signs and euthyroid 
status was provided after four weeks (29). Brancatella et 
al. described an additional four patients with SAT after 
COVID-19 (30). Until now, 22 cases of SAT potentially as-
sociated with SARS-CoV-2 infection have been reported 
in literature (31-39). In a recent review, SAT was found 
more frequent in women than in men (18 women/4 men), 
patients with a mean age of 39±11 years during or after 
(21±11 days) an episode of COVID-19. These patients 
have mild symptoms and signs including fever, myalgia, 
asthenia, palpitations, weight loss, and anterior neck 
pain or asymptomatic. Most patients were treated with 
β-blockers, aspirin, glucocorticoids (prednisone 25–40 
mg) gradually discontinued over an average of 3 or 4 
weeks. Despite a short follow-up (35±12 days), euthyroid 
status was achieved after a short duration of subclinical 
hypothyroidism in most patients (40). 

Graves’ disease
Graves’ disease (GD) is an autoimmune disorder caused 
by stimulating thyroid autoantibodies that results in thy-
roxine overproduction leading to hyperthyroidism. The 
etiology of GD is not clear. It has been suggested that 
different environmental conditions (i.e. infections, smok-
ing, stress, radiation, medications, iodine, etc.) can trig-
ger GD especially in genetically vulnerable individuals

The significance of stress in the development of hyper-
thyroidism in GD patients is still debated. In cross-sec-
tional studies, stressful life events (SLE) have been shown 
to be more common in the months before the develop-
ment of GD (47). Vita et al. evaluated the relationship of 
SLE with the onset and outcome of GD. Patients with SLE 
experienced at least one exacerbation or relapse prior to 
each exacerbation or relapse. The patients who experi-
enced more exacerbation or relapse lived more SLE than 
the patients with remission (48). Previously, we showed 
that the number and impact of negative SLE in GD pa-
tients were higher when compared to healthy controls 
according to Life Experience Survey (49). Recently we 
have recommended methimazole and beta-blocker com-
bination for initial therapy and considered dietary chang-
es and RAI treatment unadvisable during the COVID-19 
pandemic (50).

CONCLUSION

In patients who were severely affected during the course 
of COVID-19, changes in thyroid function may relate to 
NTIS but there may be a relation with a specific thyroid 
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disease after COVID-19. Thyroid dysfunction could be 
observed during and after COVID-19 and, therefore, it is 
expected that some new-onset or recurrent thyroid dys-
functions could be attributed to a recent SARS-CoV-2 in-
fection. Physicians should be aware of possible relation-
ships between thyroid dysfunction and COVID-19, which 
should be researched by prospective studies.
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