
Cite as
Czarnywojtek A, Ochmańska A, Zgorzalewicz-Stachowiak M, 
et  al. Influence of SARS-CoV-2 infection on thyroid gland 
function: The current knowledge. Adv Clin Exp Med. 
2021;30(7):747–755. doi:10.17219/acem/139622

DOI
10.17219/acem/139622

Copyright
Copyright by Author(s) 
This is an article distributed under the terms of the
Creative Commons Attribution 3.0 Unported (CC BY 3.0)
(https://creativecommons.org/licenses/by/3.0/)

Address for correspondence
Małgorzata Zgorzalewicz-Stachowiak
E-mail: neuro@ump.edu.pl

Funding sources
None declared

Conflict of interest
None declared

Received on April 15, 2021
Reviewed on June 9, 2021
Accepted on June 30, 2021

Published online on July 20, 2021

Abstract
The paper summarizes the current knowledge about the influence of SARS-CoV-2 on the thyroid gland and 
benign thyroid diseases, with emphasis on the situation in Poland. Based on the latest scientific literature 
published up to May 1, 2021 and the PubMed, Google Scholar, EMBASE and Web of Science database 
searches, keywords related to SARS-CoV-2 and its impact on the thyroid gland and benign thyroid diseases 
were searched. COVID-19-related thyroid disorders include non-thyroid syndrome, hypothyroidism and 
thyrotoxicosis. The authors paid special attention to the treatment of thyroid disease during the pandemic. 
The emphasis was on radioiodine therapy, which is of high clinical value due to the lower risk of neutropenia 
or agranulocytosis. It  is currently unknown whether COVID-19 may lead to de novo thyroid dysfunction 
or if it can aggravate an existing thyroid disease. Patients with uncontrolled thyrotoxicosis are in a risk group 
for complications (e.g., cytokine storm) from any infection (especially from SARS-CoV-2 infection). Moreover, 
this group of patients should receive more extensive care, bearing in mind the neutropenia from taking 
antithyroid drugs, which may mask the symptoms of COVID-19.
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Introduction

Coronavirus disease 2019 (COVID-2019) is an acute re-
spiratory infectious disease caused by SARS-CoV-2 (severe 
acute respiratory syndrome corona virus 2). As evidenced, 
both SARS-CoV-2 and SARS-CoV spike (S) glycoproteins 
found on the envelope of the virus demonstrate affinity 
toward human angiotensin-converting enzyme 2 (ACE2). 
The carboxypeptidase ACE2 was identified as the entry 
host cell receptor for SARS-CoV-2.1,2 The world first heard 
of COVID-19 on January 3, 2020, when Chinese officials 
reported to the World Health Organization (WHO) about 
anomalous pneumonia affecting 44 patients in Wuhan 
(Hubei Province) and it was recognized as a “public health 
emergency of international concern”.3 The first cases were 
vendors in the Huanan seafood market. A series of illnesses 
initiated a pandemic of the disease, in which the so-called 
“cytokine storm” and, consequently, multi-organ damage 
occurs.4 COVID-19 has become a considerable threat, espe-
cially among the elderly, including those with chronic dis-
eases (diabetes, heart diseases, respiratory diseases, cancer) 
and pregnant women. Despite the various precautions taken 
by people (face masks, face shields, self-isolation, zoning), 
the SARS-CoV-2 virus causing COVID-19 spread at a geo-
metric rate.5–11 Because of the global increase in morbid-
ity, coronavirus disease 2019 was recognized as a global 
pandemic by the WHO on March 11, 2020.12 Severe acute 
respiratory syndrome (SARS) is an infectious condition 
caused by the SARS-CoV virus, belonging to the Corona-
viridae family.8,13 SARS-CoV-2 has been found in the re-
spiratory system (trachea, lungs), skeletal system (spine), 
digestive system (pancreas, liver, stomach, small intestine), 
distal convoluted renal tube, sweat glands, endocrine system 
(parathyroid, pituitary, adrenal gland), and central nervous 
system (cerebrum). It has not been detected in the heart, 
aorta, cerebellum, lymph node, bone marrow, esophagus, 
muscle, spleen, ovary, uterus, testis, and thyroid gland.14–16

Objectives

The purpose of this article is to present the latest data 
on the impact of COVID-19 on the thyroid gland (with 
emphasis on benign thyroid disease) based on a review 
of the current literature. 

Methodology

A literature search has been conducted with PubMed, 
Google Scholar, EMBASE, and Web of Science (most recent 
literature search: May 1, 2021) using the following search 
terms: “thyroid disease and COVID-19 (SARS-CoV-2)”, “au-
toimmune thyroid disease and coronavirus”, “antithyroid 
therapy and COVID-19”, “COVID-19 and hypothalamic-pitu-
itary-adrenal axis”, and “COVID-19 and clinical implications”.

SARS-CoV-2 and the hypothalamic–
pituitary–thyroid axis and thyroid 
hormones

It has been observed that an infection caused by SARS-
CoV-2 impacts the nervous system by affecting the cra-
nial nerves and resulting in the loss of the senses of smell 
and taste.16 A retrospective analysis by Chen et al.17 in 50 
COVID-19 patients showed that the serum levels of thy-
roid-stimulating hormone (TSH) and total triiodothyro-
nine (T3) were significantly lower compared to the con-
trol group (n = 54). The decrease in TSH levels observed 
in COVID-19 patients was caused by chronic stress with 
coexisting hypoxemia. Secondly, glucocorticoids were ad-
ministered to 62% of patients at a dose of 57.3 mg of meth-
ylprednisolone per day. Moreover, the serum concentra-
tions of T3 and TSH were lower in patients with more 
severe the course of COVID-19 (p < 0.001). However, no 
correlation was found between the severity of the disease 
and the concentration of total thyroxine (T4). No signifi-
cant differences were found in the recovered patients be-
tween TSH and TH (thyroid hormones) levels in the con-
trol group, and affected by COVID-19.

Research by Wang et al.13 found that COVID-19 exten-
sively damages the  thyroid gland (follicular, epithelial, 
parafollicular cells). The observations of Wei et al. were 
conducted on the endocrine cells in the adenohypophysis 
of SARS-CoV-2-infected patients (autopsies, n = 5), where 
the reduced staining intensity of immunoreactivity and posi-
tive TSH cells (including growth hormone and adrenocorti-
cotropic hormone) were observed, while an increase in signal 
intensity was observed in the case of prolactin, luteiniz-
ing hormone, and follicle-stimulating hormone. It is likely 
that the COVID-19 infection changes TSH secreting cells 
in the pituitary (the endocrine cells of the adenohypophy-
sis).18 Apart from destroying the thyroid cells, this inhibits 
the activity of deiodinase type I (D1) (resulting from the eu-
thyroid sick syndrome, ESS), and downregulation at the hy-
pothalamic–pituitary–thyroid (HPT) axis level is observed.

It has been reported by Ur et al.19 that SARS-CoV-2 can 
spread through nerve axons (the facial nerve, the glos-
sopharyngeal nerve, the  vagus nerve) due to  the  high 
expression of ACE2 and the high levels of the virus that 
are present in the oropharyngeal region. These nerves 
are located in the nucleus tractus solitarius (NTS). They 
facilitate the  spread of  the  infection to  NTS and lead 
to a cytokine storm damaging the cholinergic transmitter 
of the cholinergic anti-inflammatory and hypothalamic–
pituitary–adrenal (HPA) pathway. During the cytokine 
storm caused by SARS-CoV-2, increased levels of interleu-
kin (IL)-6, IL-7, tumor necrosis factor (TNF), the soluble 
form of the α-chain of the IL-2 receptor, and inflammatory 
chemokines (CCL2, CCL3, CXCL10) are observed.20

The impact of SARS-CoV-2 on TSH secreting cells is sig-
nificant, leading to decreased concentrations of TSH and, 



Adv Clin Exp Med. 2021;30(7):747–755 749

thus, the observed disturbance of the pituitary endocrine 
axis feedback loops. The changes to the TSH secreting 
cells could occur through 4 mechanisms: direct dam-
age to the pituitary gland by SARS-CoV-2; an  indirect 
mechanism – the influence of pro-inflammatory cyto-
kines14,16–18,21,22 and the  so-called “cytokine storm”;19 
chronic stress caused by hypoxia; and the impact of the cer-
tain group of pharmaceuticals such as glucocorticoids (in-
cluding methylprednisolone).21,22

In addition, expression of the SARS-CoV-2 ACE 2 recep-
tor in thyroid follicular cells was increased; it was observed 
in minimal amounts in  the hypothalamus as well.22–26 
The serum ACE level was directly correlated with 3,5,3′-T3 
and T4,26 which suggests it could be useful for exploring 
peripheral thyroid hormone action. Moreover, the study 
by Rotondi et al.27 has shown that as the messenger RNA 
(mRNA) encoding for the ACE2 receptor is  expressed 
in thyroid follicular cells, the thyroid then becomes a po-
tential target for SARS-CoV-2 entry.

COVID-19 and euthyroid 
sick syndrome

Severe respiratory infection caused by  SARS-CoV-2 
is  associated with ESS, known as  low T3 syndrome 
or non-thyroidal illness syndrome (NTIS),14,15 which dis-
rupts the HPT axis, leading to hypothalamitis (central 
hypothyroidism).16–18 The mechanism of the emergence 
of ESS as a severe systemic disease can be distinguished 
as 2 phases: phase I – acute (inhibition of  the activity 
of D1 resulting in reduced conversion of T4 to T3, in-
creased metabolism of  TH and decreased production 
of TH-binding proteins (e.g., albumin and thyroid-bind-
ing globulin), reduction of pulsatile TSH secretion); and 
phase II – chronic, in which there is a decrease in thyro-
tropin-releasing hormone (TRH) secretion (which results 
in the lowering of TSH and an insufficient supply of calo-
ries) and TSH (an increase in the levels of IL-6 and IL-18 
cytokines and TNF-α).15,17 In our opinion, neurological 
disorders (behavioral disorders, speech, olfactory disor-
ders, taste disorders), which occur during the infection, 
but are nonetheless transient, can be compared to the “Po-
lar T3 Syndrome” which occurs among “long-term explor-
ers” in Antarctica.28 Indeed, in extreme cold, so much T3 
is required to regulate body temperature that the brain 
is left with a less than an adequate supply making it slow, 
forgetful, unfocused, and moody. One of the most sig-
nificant effects that it is advisable to note is neurological 
functions, including Polar explorers’ speech, which tends 
to fail frequently.

Recent research by Lui et al.29 demonstrated that NTIS 
may be present in patients with severe COVID-19 symp-
toms as well as in patients with mild or moderate cases, 
who do not always require intensive care. The same re-
searchers have shown that patients with NTIS had lower 

free triiodothyronine (fT3)/free thyroxine (fT4) and an in-
direct index of deiodinase activity converting T4 to T3.15 
However, it was observed that the inflammatory markers 
(C-reactive protein (CRP) and erythrocyte sedimentation 
rate) and serum enzymatic markers of tissue damage (as-
partate aminotransferase and lactate dehydrogenase) were 
increased, whereas cycle threshold values did not change. 
A previous retrospective study found that patients who 
died from COVID-19 had lower fT3 on admission than 
those who survived.30,31

COVID-19 and autoimmune 
thyroid disease

Nowadays, it is assumed that for the occurrence of auto-
immune thyroid disease (AITD), including Graves’ disease 
(GD) and Hashimoto thyroiditis (HT), coexisting endoge-
nous factors such as genetic, intrathyroidal and exogenous 
(environmental) play a pivotal role. Some of the factors 
that may induce an immune response typical of GD are: 
iodine overdose, pregnancy (especially in the postpartum 
period), certain medications, radioiodine (RAI) therapy, 
tobacco smoke, stress, and bacterial and viral infections 
(including Epstein–Barr, hepatitis C virus (HCV) and 
parvoviruses).32–35

The AITD, which may manifest itself in the form of hy-
pothyroidism or hyperthyroidism, does not require pa-
tients to mandatory self-isolate during the pandemic 
unless associated with idiosyncratic drug-induced 
neutropenia (IDIN) or post-antithyroid drugs (ATDs) 
– agranulocytosis.35 In the case of IDIN, the help of an en-
docrinologist should be immediate, which, in the current 
situation in Poland, when healthcare professionals are 
involved in  fighting the COVID-19 pandemic, might 
be significantly challenging. Therefore, nowadays, iso-
tope therapy (which will be discussed in detail later) 
is highly appreciated by professionals. Also, the frequent 
checkups that the patients then need to undergo both 
in hospital and at the clinic additionally expose patients 
to potential SARS-CoV-2 infection. Moreover, as Dwora-
kowska and Grossmann.36 described, patients with IDIN 
belong to  the high-risk group. In  the UK, it has been 
reported that discussions with employers from various 
work environments are ongoing. This has a significant 
impact on employees who need to self-isolate (and pos-
sibly work from home) and those patients who have 
to continue to go to work, with the emphasis on warning 
patients taking antithyroid medications about the pos-
sible adverse effects of  IDIN and recommending that 
they should seek immediate medical attention even for 
a fever or a sore throat.

It is now mandatory that patients with COVID-19 symp-
toms and coexisting GD and hyperthyroidism stay at home 
to self-quarantine for at least 10 days, which is no different 
to people with no coexisting thyroid dysfunction.
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With decreasing numbers of healthcare professionals 
available in hospital facilities to help minimize the spread 
of the virus, one solution is to carry out online consulta-
tions using phone or video calls (telemedicine). European 
Thyroid Association (ETA)37 and American Thyroid As-
sociation (ATA)38 guidelines currently exist for the di-
agnosis and management of thyroid diseases; however, 
as Dworakowska and Grossmann36 state, some analogies 
and helpful tips on how to treat patients can be drawn 
from the experience of rheumatologists; such analogies 
also apply to autoimmune diseases, including, for ex-
ample, rheumatoid arthritis.39 According to Figueroa-
Parr et al.40 and Dworakowska and Grossmann,36 pa-
tients suffering from COVID-19 with coexisting AITD 
are not included in the high-risk group. There has been 
no evidence that patients with AITD are more likely 
to be infected by SARS-CoV-2 or are at risk of develop-
ing the more severe COVID-19 disease.25,36 However, 
according to Boelaert et al.,41 patients with Graves’ oph-
thalmopathy (GO), who actively undergo active immu-
nosuppressive therapy, may be particularly at risk.

Hypothyroidism

Treating hypothyroidism during the COVID-19 pan-
demic has not changed significantly. Therefore, substitu-
tion of levothyroxine (L-T4) at the same dose (the same 
as the usual treatment) is recommended.40,42 However, 
it should be noted that in the era of the COVID-19 out-
break in Poland, access to an endocrinologist and diag-
nostic tests may be difficult. In Poland and other Euro-
pean countries, patients with COVID-19 symptoms are 
recommended a new form of consultation, e.g., 1) online 
chat, 2) via email, 3) phone, and, from January 1, 2020, 
4) electronic prescriptions.6

The problem of neonatal screening for congenital hypo-
thyroidism is different, as these tests need to be carried 
out with special care, and any delays in performing them 
should be avoided.43

Decreased serum TSH levels are observed among preg-
nant women of  all populations. However, differences 
between ethnic and racial groups have been observed. 
A study conducted in Europe and the US showed that 
the upper reference limit for serum TSH concentration 
is 2.5 mU/L in the 1st trimester and 3.0 mU/L in the 2nd and 
3rd trimester.44,45 However, a study conducted in China 
on 4800 women who were between 7 and 12 weeks preg-
nant, found that the upper reference limit only changed 
from 5.31 mU/L to 4.34 mU/L.45 Thus, we can conclude 
that with the rise in COVID-19 cases, the therapy for hy-
pothyroid disease for pregnant and postpartum women 
should be individualized, but according to the guidelines 
of the ATA, the L-T4 dose should be increased by 2 tables 
of the same dose weekly.44 Thus, thyroid function tests 
should be measured according to the population-based 
and trimester-specific reference ranges.44,45

Hyperthyroidism

A recent study (retrospective analysis) conducted 
by Lania et al.46 in 287 consecutive patients (94 females 
and 193 males) showed a relationship between a high risk 
of thyrotoxicosis and the SARS-CoV-2 infection. Addi-
tional publications support an association between CO-
VID-19 infection and overt and subclinical thyrotoxicosis, 
as well as with subacute thyroiditis.47,48 COVID-19 may ex-
acerbate GD.17,49 A cohort study carried out by Khoo et al.50 
observed a small transient decrease in serum TSH and fT4 
levels (which could also be considered to mimic hyperthy-
roidism) in patients with COVID-19 infection. However, 
the most likely explanation of this would be the nonthy-
roidal illness syndrome observed in some of the patients.

For the treatment of hyperthyroidism, antithyroid drugs 
(ATDs), including thiamazole (methimazole – MMI) and 
propylthiouracil (PTU), remain the first choice. In addi-
tion, RAI therapy is an alternative method, especially for 
multiple focal lesions, when a patient refuses to consent 
to strumectomy and agranulocytosis after ATDs. In excep-
tional circumstances, performing a strumectomy should be 
considered in the case of GO disease or in toxic nodular goi-
ter after achieving euthyroidism when a malignant process 
is suspected. However, we must be aware of the adverse effect 
of ATDs, such as IDIN (neutrophil count of <1.0 × 109/L) 
or agranulocytosis (<0.5 × 109/L), which occurs in 0.2–0.5% 
of cases.46,51,52 Also, IDIN patients may have similar symp-
toms to patients with COVID-19 disease, such as a fever, 
mouth ulceration, a flu-like illness or a sore throat. Hence, 
it might be questionable whether, in view of this situation, 
patients should stay at home and undergo self-isolation 
or if they should visit an endocrinologist or general prac-
titioner. Zhou et al.53 found that 50% of patients who died 
of COVID-19 had neutropenia which exacerbated the sever-
ity of the disease. Additionally, the authors observed that 
advanced age, high d-dimer levels (greater than 1 μg/mL) and 
high Sequential Organ Failure Assessment (SOFA) scores 
may help clinicians with earlier identification of patients 
with a poor prognosis. Currently (and also before the global 
COVID-19 pandemic), an urgent full blood count measure-
ment is  recommended to check for IDIN and changing 
the drug, e.g., MMI to PTU, or discontinuing ATD treat-
ment in neutropenic patients, as well as informing the patient 
about the results.54 On the other hand, COVID-19 infection 
alone can often lead to lymphopenia and thrombocytopenia. 
Therefore, the additional problem arises of what to do with 
a COVID-19 patient who has also developed thyrothoxicosis? 
Can ATDs be started in the hospital setting or given at home 
when RAI cannot be used due to COVID-19 infection?50–54

Pregnant women with hyperthyroidism

Pregnant women with hyperthyroidism should take 
special precautions against COVID-19, especially in later 
pregnancy, as  the  severe symptoms requiring hospital 
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admission are relatively uncommon in young women of re-
productive age.55 The standard therapy methods should 
be followed, i.e., PTU is recommended in the 1st trimester 
of pregnancy (through to 16 weeks), followed by a switch 
to MMI (a dose ratio of 1:20, i.e., MMI 5 mg/day = PTU 
50 mg twice daily) using the lowest dose of ATD possible.44 
However, the physician should inform such patients about 
the potential teratogenic effects of MMI53 and aplasia cu-
tis,43 as well as where methimazole/carbimazole embry-
opathy syndrome coexists with dysmorphic facies,57–60 
channel or esophageal atresia, abdominal wall defects (e.g., 
umbilicocele) and other defects (i.e., of the urinary tract, 
eyes, and ventricular septum).61–64 It should be noted that 
while we can use block replace regimens (BRRs) in adults 
or children, this therapy method is prohibited in pregnant 
women. In pregnant women with COVID-19 infection, 
a higher susceptibility to both maternal and fetal immune 
complications has been observed.65 It has been demon-
strated that COVID-19 may exacerbate as well as trigger 
autoimmune thyroid diseases, especially GD.17,49

Rules for treating hyperthyroidism during 
the pandemic

Antithyroid drugs
Titration therapy remains the treatment of choice (MMI 

or PTU). However, due to the COVID-19 pandemic and 
the lack of access to specialists in Poland and other coun-
tries, one of the recommended therapies is the BRR method 
introduced by Weetman et al. in 1994.66 Until now, this 
therapy method, widely used in the UK, has not been so 
widespread in Poland but only used by older and more ex-
perienced endocrinologists. The BBRs are especially rec-
ommended for patients at baseline or with recurrent thy-
rotoxicosis (regardless of etiology, e.g., GD with or without 
GO, toxic multinodular goiter and amiodarone-induced 
thyrotoxicosis).66,67 For adults, when the serum fT4 con-
centration is at the upper normal limit of 30 pmol/L (fT4 
ULN – 30 pmol/L), treatment should begin with 20 mg 
carbimazole or 15 mg methimazole. In the case of fT4 levels 
of 30–60 pmol/L or >60 pmol/L, the starting point should 
be a double dose (40 mg carbimazole/30 mg methimazole). 
At  the same time, the patient must be informed about 
any side effects such as  liver dysfunction, neutropenia, 
agranulocytosis, or congenital disabilities. After 4 weeks 
of the treatment, TH levels should be checked while con-
tinuing ATDs (40 mg carbimazole/30 mg methimazole) 
at the same dose for all patients. At the same time, L-T4 
should be added (75 µg if body weight (BW) ≤55 kg, and 
100 µg if BW > 55 kg). The exact algorithm for therapeutic 
management in both adults and children is presented in the 
publication by Boelaert et al.41

Thyroidectomy
The  indications for performing surgery have not 

changed; only the pandemic itself, unfortunately, delays 

the  implementation of  this procedure. A delay of a  few 
months does not seem to be life-threatening for patients. Al-
ternatively, RAI therapy could be another treatment option.

Radioiodine therapy
Oral administration of RAI therapy is used to treat be-

nign thyroid disease, which includes autoimmune hyper-
thyroidism (GD, mild GO), solitary hyperfunctioning thy-
roid nodule, toxic multinodular goiter (Plummer’s disease), 
toxic adenoma (Goetsch’s disease), and non-toxic goiter 
(patients with a large retrosternal goiter).68 In Poland, RAI 
deliveries to departments of endocrinology in Poznań and 
Lublin were only suspended for 3 weeks due to COVID-19, 
which did not negatively impact the wellbeing of patients. 
To date, these departments have been following the usual 
ways of working from before the global pandemic. How-
ever, to minimalize risk for our patients, we have slightly 
modified our protocol. We have stopped performing radio-
iodine uptake (RAIU), both in 5 and 24-hour time point 
(which allowed us to shorten the waiting time for treat-
ment and thus reduce the number of patients). Patients 
were admitted to hospital for 1 day, during which all re-
quired laboratory tests were performed, including those 
for thyroid-stimulating hormone (TSH), TH (fT4, fT3), and 
thyrotropin receptor autoantibodies (TRAb) titers, as well 
as 99mTc thyroid scintigraphy and thyroid ultrasound.

We followed the same practices from before the pan-
demic, excluding the RAI treatment, based on our 20 years 
of experience and the European Association of Nuclear 
Medicine guidelines, in line with the words of Stokkel et al.: 
“Uptake measurements are not absolutely required when 
fixed activities are used”.69 It is noteworthy that our depart-
ment (in Poznań) is the oldest center in Poland where RAI 
therapy is in use, being performed for the first time in 1956. 
We used the following fixed treatment regimen (fixed ac-
tivity): from 5 (185 mBq) to 10 mCi (370 mBq) to treat GD 
or mild GO; 15 mCi (555 mBq) for toxic adenoma; from 10 
(370 mBq) to 20 mCi (740 mBq) to treat toxic multinodular 
goiter; and in patients with large retrosternal goiter activ-
ity, 20 mCi (740 mBq) (3 times at intervals of 3 months 
– total activity 60 mCi = 2220 MBq) was administered.

However, the epidemic influenced the more frequent use 
of ablative rather than fixed activity. Fixed activity often 
requires repeated doses, which nowadays is inconvenient 
for both patients and physicians. It should be emphasized 
that in the pandemic era, hypothyroidism after RAI treat-
ment is the goal of our therapy and not a complication 
(studies in preparation). Based on our experience, the use 
of RAI therapy is of increasing importance in the global 
COVID-19 era, for example, in  the case of  IDIN after 
ATDs. In patients with GD, increased morbidity and mor-
tality is observed,69,70 although RAI itself does not increase 
the death rate.71 However, there are still concerns regarding 
the influence of RAI therapy on the risk of malignancy.72

Currently (as  already mentioned), we  use RAI more 
frequently as  the  first-choice therapy, mostly because 
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of  the common adverse effect of ATDs – neutropenia 
(which also occurs in patients infected with SARS-CoV-2) 
– and, due to the long waiting time to see a specialist. 
While hypothyroidism after RAI therapy is not an adverse 
effect but a therapeutic objective about which a family doc-
tor can safely advise, IDIN after ATDs, however, is a dif-
ficult challenge even for an experienced endocrinologist 
and nuclear physician. There is currently no scientific evi-
dence that patients after RAI therapy or thyroidectomy are 
more likely to become infected with any virus, including 
the SARS-CoV-2 virus.

Glucocorticoids and immunosuppressive  
and biological therapy

Patients with GO treated with immunosuppressants 
(mycophenolate, azathioprine), biological agents (tepro-
tumumab, rituximab and tocilizumab) or glucocorticoids 
(GCs) belong to vulnerable populations, and are at particu-
larly higher risk from coronavirus.73 These patients are 
advised to self-isolate for as long as possible.74,75

It  is evidenced that GCs can affect serum TSH levels 
in humans. A study by Samuels and McDaniel76 has shown 
that the physiological dose of hydrocortisone plays a piv-
otal role in the daily variations of serum TSH levels, with 
lower levels in the morning and higher levels at night.77 
The impact of GCs on TSH is still uncertain. One possible 
hypothesis is that GCs can directly inhibit TSH-releasing 
factor in the hypothalamus. John et al.78 demonstrated that 
dexamethasone seems to suppress TSH release from thy-
rotropes in a protein kinase C-dependent manner through 
the  protein annexin  1. The  GS receptors are located 
in the TRH neurons of male rats.72 Moreover, a straight-
forward evidence shows that high-dose GCs may decrease 
TRH mRNA expression in the paraventricular nucleus 
of the hypothalamus in humans.79 It is worth noting that 
the routine use of corticosteroids in COVID-19 patients 
complicates the diagnosis of thyroid function and the in-
terpretation of  some reports. As previously suggested, 
even low doses of corticosteroids can make interpretation 
of TSH levels much more difficult.80

A British study performed by the RECOVERY Collab-
orative Group81 demonstrated that dexamethasone could 
increase survival rates among hospitalized COVID-19 pa-
tients receiving either invasive mechanical ventilation 
or oxygen alone. However, no change in the survival rates 
was observed among those receiving no respiratory sup-
port. Hence, in the most recent WHO guidelines on drugs 
for COVID-19,82 systemic corticosteroids were recom-
mended in patients with acute and critical COVID-19 but 
not in patients with mild COVID-19 symptoms.

Rituximab is an anti-CD20 antibody which depletes 
B  cells and became a  second-line therapy for people 
with GO.83 Whereas the risk of opportunistic infections 
is higher in the long term, follow-up trials of rituximab 
in rheumatoid arthritis show that the risk is likely to be 
minimal in  those patients with GO who are receiving 

low doses of this drug.84 Teprotumumab (an insulin-like 
growth factor1 (IGF1) receptor inhibitor) has recently 
been approved as a therapy for moderate-to-severe GO. 
Preliminary data have shown that no significant increase 
in the rate of infections was observed in patients on tepro-
tumumab.84 It could be an interesting alternative to GCs 
during the  COVID-19 pandemic, but unfortunately, 
the high costs and low availability can limit the number 
of patients who may take advantage of this therapy.

To  reduce the  signs of  ophthalmopathy, especially 
in times of a global pandemic, it is essential and advisable 
to strictly discontinue cigarette smoking and reinforce 
recommendations, including selenium supplementation.85 
Patients with GO may be more susceptible to develop-
ing symptomatic forms of COVID-19 (where SARS-CoV 
mRNA expression has been found).86

Limitations

The main limitation of our study is that no follow-up 
data were available to analyze the effects of COVID-19 
specifically on the thyroid gland. Secondly, the mecha-
nism by which COVID-19 affects thyroid gland function 
is not well understood and requires further investigation 
at the molecular level. Thirdly, it is necessary to observe 
the disease for a longer period to determine whether it in-
creases the incidence of autoimmune diseases of the thy-
roid gland (GD and HT). However, there are already pre-
liminary meta-analyses that deal with this issue.

Conclusion

In  conclusion, COVID-19 can be called the  plague 
of the 21st century, and we may have to live with it un-
til the end of our existence; perhaps, it will be the norm 
to take precautionary measures. It is currently unknown 
whether COVID-19 may lead to de novo thyroid dysfunc-
tion or at least aggravate an existing thyroid disease. There 
is no scientific evidence that people with poorly controlled 
thyroid disease are at higher risk of viral infections. How-
ever, it  is  likely that patients with uncontrolled thyroid 
dysfunction, especially those with thyrotoxicosis, may be 
at higher risk of complications (e.g., cytokine storm) from 
any infection. It should be noted that this group of pa-
tients should receive more extensive care, bearing in mind 
the neutropenia after ATDs, which may mask the symp-
toms of COVID-19 infection. The COVID-19 pandemic 
has slightly changed our approach to the BRRs method, 
which is not commonly used in Poland. As already noted, 
the role of RAI therapy in the global pandemic has become 
of greater importance, especially when taking neutrope-
nia into account – the adverse effect of ATDs, which may 
mask the symptoms of COVID-19 disease caused by SARS-
CoV-2. It should be emphasized that special precautions 
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during the global COVID-19 pandemic should be taken for 
patients with GO undergoing immunosuppressive medica-
tion and pregnant women with hyper- and hypothyroidism.

The COVID-19 pandemic has changed health provision 
drastically. The use of telemedicine could, in certain situa-
tions, lead to improved access to care, shortening waiting 
times to see a specialist as well as minimalizing the risk 
of person-to-person transmission of COVID-19. As a re-
sult, the burden on healthcare systems could be reduced, 
but we must remember that this solution is not ideal and 
there can be a risk of misdiagnosis.
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