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Thyroid Disease and COVID-19. Any Relationship?
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Since its outbreak in the city of Wuhan, China in December 2019, coronavirus disease 2019 (COVID-19), caused by the new type of 
coronavirus identified as SARS-CoV-2, has spread all around the world. Since then, the mechanisms involved in the differential progres-
sion of the respiratory illness and the body organs that are affected by the virus have been under medical scientific focus. The risk of 
severe COVID-19 infection is known to be higher in the elderly population and in those with underlying health conditions, including 
cardiovascular disease, chronic respiratory disease, chronic kidney disease, neurological disorders, hypertension, but also endocrine dis-
orders, among others [1]. Referring to endocrine comorbidities, COVID-19 patients with diabetes are at high risk for serious illness, but 
people with other endocrine diseases such as obesity, malnutrition, and adrenal insufficiency can also be severely affected if they contract 
the virus [2]. In high-risk patients, SARS-CoV-2 infection can cause both pulmonary symptoms and systemic inflammation, determining 
multiorgan dysfunction [3]. Among the multiple organs that can be affected by COVID-19 is the thyroid gland. Since the main causes of 
thyroid diseases are autoimmune in origin, if the COVID-19 infection causes an overactive immune reaction and generalized inflammation 
(“cytokine storm”), it could also affect the thyroid.

SARS-CoV-2 virus can lead to direct infection of thyroid cells. In fact, SARS-CoV-2 use angiotensin converting-enzyme 2 (ACE2) receptor 
to entry and infect host cells, and ACE2 expression levels are high in thyroid glands, even more than in lungs [4-6]. Also, indirect injury 
of the gland could result from the immunoinflammatory responses to the virus. Viral infections are one of the environmental factors that 
play a crucial role in autoimmune thyroid disorders (AITD) etiology, through altering immune-endocrine interactions [7]. They could 
trigger the exposure of thyroid antigens (through cell apoptosis or necrosis) to the immune system, they could form altered antigens with 
molecular mimicry with thyroid cells and could induce proinflammatory cytokine and chemokine secretion, aberrant HLA-DR expres-
sion and Toll-like receptor activation (8). Several studies support that viral infections like Parvovirus B19, Epstein-Barr virus, and mostly 
Hepatitis C virus are potential involved in triggering AITD (for review see 9) and histopathological studies have shown that previous SARS 
can cause extensive necrosis and apoptosis of thyroid follicular and parafollicular cells [10]. 

Abnormal thyroid function was found in COVID-19 patients, with thyrotoxicosis being the most prevalent finding [11,12]. This appears 
to be associated with higher serum levels of IL-6 (an inflammatory cytokine) [11] or C-reactive protein (a general inflammation marker) 
[12], thus suggesting that COVID-19 activation of systemic immunity would lead to thyroid inflammation. Although these patients were 
not found to develop subacute thyroiditis (SAT), their TSH values   were compatible with the hyperthyroid phase of SAT. Moreover, there 
are several reports of SAT cases in patients with COVID-19, that presented with neck pain, fever in most cases and high levels of free T4 
(fT4) and free T3 (fT3) together with the low TSH values, although without positive anti-TSH receptor (TRAb) and anti-thyroperoxidase 
(TPOAb) autoantibodies [13-18]. 
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By the other hand, there is some evidence that primary hypothyroidism could occur during COVID-19 infection, although lower num-
ber of hypothyroid patients than those with low levels of TSH or overt hyperthyroidism were reported [11]. Hypothyroidism was found 
only in 5 of 140 patients with COVID-19, and 4 of them developed severe disease [19]. In these last patients, non-thyroidal illness syn-
drome (NTIS) was also described [20,21]. NTIS refers to changes in serum thyroid hormone levels observed in seriously ill or starving 
patients without hypothalamic-pituitary-thyroid dysfunction. The changes include low fT3, usually elevated reverse T3, normal or low 
TSH, and if prolonged, low fT4 [22]. NTIS would be a predictor of poor outcome in severe and critical patients with COVID-19 and a clinical 
phase II trial to evaluate the efficacy and safety of T3 administration in critically ill patients requiring respiratory support was recently 
started [23].

Finally, there are no firm evidences showing that AITD patients have higher risk of COVID-19, but uncontrolled thyrotoxicosis may 
result in more severe complications including thyroid storm, and a recent meta-analysis showed an enhanced risk of severe COVID-19 
infection in thyroid disease patients [24]. In fact, immunocompromised people belong to the risk population for SARS-CoV-2 infection and 
hypothyroid conditions are associated to immunosuppression [25]. So, it would be advisable to monitor thyroid disease patients with 
suspected COVID-19, to identify early signs of disease progression. Currently, medical advices for the management of thyroid dysfunction 
during the COVID-19 pandemic has been well established [26].
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