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ABSTRACT

Background: Thyroid disorders have recently been associated with severity in patients with COVID-19, and experts have

come together to discuss the association of this medical problem. Studying the relationship is suspected of helping manage

the disease and also helps in the follow-up management process.

Objectives and Methods: To review the association between thyroid disease and COVID-19 from an extensive literature

review. Data from Google Scholar with keywords "thyroid" and "covid" were collected, discussed, and analyzed to answer

the following questions:

 How does the mechanism of thyroid disease affect Covid patients?

 How can thyroid disease make worsen the prognosis of COVID-19 after the infection has occurred?

 What is the medical management of thyroid disease in patients with COVID-19?

Results: There is evidence that the CoV-2 virus can induce non-permanent but reversible thyroid dysfunction, including

thyroid disorders, namely subclinical and atypical thyroiditis. Patients with early thyroid disease are not at increased risk

of contracting or transmitting SARS-CoV-2, and early thyroid dysfunction does not promote the worse progression of

COVID-19. The presence of glucocorticoids and heparin, respectively, can affect thyroid hormone secretion and function,

leading to the possibility of misdiagnosing thyroid dysfunction in severe cases of COVID-19.

Conclusion: SARS-CoV-2 can cause short-term thyroid dysfunction and is only reversible. Thyroid disease does not

appear to affect the progression of COVID-19. Adequate management of patients with thyroid disease remains necessary

during the pandemic.
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INTRODUCTION

Coronavirus infection is a disease caused by Coronavirus. It causes the main symptoms of respiratory problems. The

condition is in the spotlight because it is found the first time located in Wuhan, China. For the first time, the location of its

appearance has made the COVID-19. Besides China, the Coronavirus also spread rapidly to various other countries,

including Japan, Thailand, Japan, South Korea, and even the United States 13.
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The cause of Coronavirus is a single-stranded RNA virus that comes from the Coronaviridae group—named

Coronavirus because of its crown-shaped surface (crown/corona). Another virus that belongs to a similar group is the virus

that caused Middle East Respiratory Syndrome (MERS-CoV) and Severe Acute Respiratory Syndrome (SARS-CoV)

several years ago. However, the Coronavirus from Wuhan is a new virus that has never been identified in humans before.

Therefore, this virus is also referred to as the 2019 Novel Coronavirus or 2019-nCoV. Coronaviruses are commonly found

in animals – such as camels, snakes, farm animals, cats, and bats. The virus can infect humans if there is a history of

contact with these animals, such as farmers or traders in animal markets15.

However, the explosion in the number of cases in Wuhan, China, shows that the Coronavirus can be transmitted

from human to human. The virus can be transmitted through droplets, which are tiny water particles and usually come out

when coughing or sneezing. If the droplets are inhaled or contacted with the eye corneal layer, a person is at risk for

contracting this disease. Although Coronavirus can infect anyone, those who are elderly, have chronic conditions, and have

low immune systems are more susceptible to this infection and its complications 20.

Coronavirus infection is generally known through the symptoms and physical examination that the patient

complains about. After that, the doctor will perform several supporting reviews to help confirm the diagnosis. The

supporting tests include complete blood count, blood clotting, kidney and liver function, and virological study. In addition,

specimens from the patient's nose and pharynx (throat) will also be taken using a swabbing technique. Similarly,

preparations of sputum and, if necessary, bronchial fluid (smaller airways) 14.

It can conclude the examination whether a virus or other causes cause the patient's illness. Meanwhile, the

patient's blood plasma will also be examined to find the RNA of the Coronavirus. For radiological examinations, chest X-

rays (x-rays) and chest CT scans may be performed. Most patients will show a picture of cloudiness in both lungs 19.

The relationship between the COVID-19 virus and the thyroid gland occurs in an immunomodulatory signaling

mechanism with a complex hormone. The ties can be physiological, but some are pathological19. To determine the "thyroid

biography" at a person's level is strongly influenced by the presence of a viral immune inflammatory response which will

reveal lifelong thyroid function itself 3.

Thyroid hormones through genomic and nongenomic mechanisms function in signaling innate and adaptive

immune responses1. Cytokine production and release are affected by physiological concentrations of L-thyroxine (T4) and

3,3',5-triiodo-L-thyronine (T3), and they are components of the "cytokine storm" that characterizes common systemic viral

infections 4,5.

Thyroid hormone can carry out an antiviral action mechanism through an inflammatory mediator, namely IFN-γ1.

Pathways through inflammatory cytokine mechanisms, hyperactivation of Th1 helper cell responses are part of an immune

response against viral infections that can measure in the presence of thyroid disorders. Classic autoimmune thyroid disease,

abbreviated as AITD, is a thyroid disease associated with interferon-alpha, checkpoint inhibitor-mediated thyroiditis, and

alemtuzumab-induced thyroid function disturbances3, 6-9.

Clinicians could prove that infection could be identified as an environmental stimulus that could accelerate the

development of AITD. It can cause subacute thyroiditis 2,10. Respiratory tract infections can trigger thyroid storms in

patients with decompensated hyperthyroidism. It can ultimately increase the risk of infection-related death due to

cardiovascular morbidity11. Research has also shown that T4 can activate human platelets12 and maintain pathological
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clotting encountered as a complication of viral infections. This hypothesis supports the relationship between the severity of

COVID-19 and thyroid.

METHODS

This study is a comprehensive review of journal articles of reputed international journals using the search terms covid 19

and thyroid with no date and language restrictions published since June 20, 2021, and found a total of 106 articles but we

focus in 5 articles (Flow chart 1). This review also contains several additional medical book literature for addition. The

majority are public opinion regarding new strategies for treating thyroid patients in the face of the risk of COVID-19

transmission and the resulting surge in healthcare services 13-19.

We will provide an overview of the fundamental relationship between COVID-19 and the thyroid gland. We

analyze how the pathomechanism has exacerbated the COVID-19 that has emerged so far.

Figure 1: The Data Elimination
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RESULTS

Table 1: Abnormality of the Thyroid in Covid 19 Patients
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DISCUSSIONS

Relation between Thyroid and Covid-19

Relationship between Thyroid and COVID-19 SARS-CoV-2 uses ACE2 combined with transmembrane protease serine 2

(TMPRSS2) is a critical molecular complex to enter and infect host cells4,5. Expression levels of ACE2 and TMPRSS2

remain high in the thyroid gland and more than in the lung5. The in silico technique approach also described that thyroid

ACE2 expression levels that were positively and negatively associated with immune system markers [CD8+ T cells,

interferon responses, natural killer (NK) cells, and B cells in women and men, respectively, It could explain the different

immune responses and the resulting different thyroid manifestations. The absorption by SARS-CoV-2 host cells is thought

to involve proteases and other cellular molecules4,5.

Integrins are central plasma membrane structural proteins that can be involved in SARS-CoV-2 cell invasion1.

ACE2 binds to integrins to trigger their modulation of downstream signal transduction5. Finally, T4 regulates gene

expression for monomeric proteins and forms integrins and thyroid hormones that promote integrin internalization2,5. Thus,

thyroid hormone can positively affect the uptake of SARS-CoV-2 involving integrins3.

TMPRSS2 and ACE2, peripheral olfactory receptor (OR) expression, have been demonstrated, including a broad

expression profile in the thyroid gland5. Impaired OR signaling/function in the olfactory bulb or nasal neuro-epithelium is a

molecular mechanism.

Thyroid Disease Make the Covid 19 Prognosis Worsen

The association of COVID-19 severity with low T3 syndrome is mainly due to a systemic inflammatory mechanism.

Inflammatory mediators, exceptionally high levels of interleukins, especially IL-6, have recently been associated with a

poorer prognosis of COVID-19 patients. IL-6 has been shown to affect suppressing the production of free levothyroxine

(fT4) and free triiodothyronine (fT3). It proofs involved in the pathogenesis of low T3 syndrome. The research of Muller et

al. recently revealed the presence of thyroid dysfunction in critically ill patients about the presence or absence of COVID-

19 by comparing the data of hospitalized patients from 2019 to 2020. After excluding the history of thyroid dysfunction,

the data obtained were lower serum TSH concentrations and lower serum TSH levels—Higher C-reactive protein in

COVID-19 (2020) patients than in non-COVID-19 (2019) patients. Serum levels of FT4 are higher, and FT3 are similar

among COVID-19 patients from critically ill non-COVID-19. The possible overlap between low T3 syndrome and

thyroxine toxicosis caused by painful and atypical thyroiditis20.

Management Thyroid Patients in Covid 19 Situation

There have been restrictions on public services in hospitals or clinics in several public policies lately. The number of

thyroid fine-needle aspiration procedures is limited due to COVID-19-related healthcare restrictions5. Invasive services

such as FNAB are modified so that the management of patients with thyroid disease is unknown6. Thus, controlling thyroid

disease during a pandemic is necessary to prevent diagnostic and therapeutic delays, so the decision to postpone non-urgent

measures can be safely postponed7. FNAB with cytologic assessment should be performed in patients at high risk of

thyroid nodules without relevant delay5. Furthermore, patients requiring surgery for thyroid malignancies should undergo

an adequate clinical assessment to prioritize interventions that cannot be delayed8,9.
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CONCLUSIONS

SARS-CoV-2 can cause short-term thyroid dysfunction and is only reversible. Thyroid disease does not appear to affect the

progression of COVID-19. Adequate management of patients with thyroid disease remains necessary during the pandemic.

Endocrine treatment centers and online consultations are needed to reduce the severity of these patients.
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