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Abstract. In patients who were not previously diagnosed with any thyroid conditions, the scenario of COVID-19
related anomalies of the thyroid may include either: a process of central thyroid-stimulating hormone disturbances
via virus-related hypophysitis; an atypical type of subacute thyroiditis which is connected to the virus spread or to
excessive cytokine production including a destructive process with irreversible damage to the gland or low triiodo-
thyronine syndrome (non-thyroidal illness syndrome) which is not specifically related to the COVID-19 infection,
but which is associated with a very severe illness status. This review aimed to investigate thyroid changes result-
ed from the COVID-19 infection. Ongoing assessment of the effects of the COVID-19 pandemic will reveal more
information on coronavirus-induced thyroid conditions. Routine thyroid assays performed in patients with severe
infection/acute phase of COVID-19 are encouraged to detect thyrotoxicosis. After recovery, thyroid function should
be assessed to identify potential hypothyroidism. There remain unanswered questions related to the predictive val-
ue of interleukin-6 in infected patients, especially in cases of cytokine storm, and the necessity of thyroid hormone
replacement in subjects with hypophysitis-related central hypothyroidism.
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Introduction

Thyroid dysfunction has been observed in patients with
COVID-19, and endocrinologists are requested to under-
stand this clinical issue. Pandemic-related restrictions may
affect thyroid disease management.

Human coronaviruses such as COVID-19 (coronavi-
rus disease 2019) are part of a large virus family, specifically
causing respiratory tract infections that underlie a heteroge-
neous area of severity from mild to fatal diseases, including
severe acute respiratory syndrome coronavirus (SARS-CoV)
[1, 2]. Angiotensin-converting enzyme 2 (ACE?2), the func-
tional receptor of SARS-CoV-2, plays a crucial role in the
pathogenesis of COVID-19, as it provides viral entry into
human cells. Because the virus follows ACE2 expression as
a mainstay of viral transmission into the human body, every
organ may be potentially affected and shut down [3]. Se-

vere dysfunction is particularly found in previously dama-
ged organs and in cases when the human-virus communi-
cation goes through a cytokine storm [4]. However, despite
the massive amount of data gathered nowadays concerning
this virus, we cannot rely on predictive models as multiple
factors are involved in the disease evolution and prognosis
as well as in the patient’s recovery [5]. Endocrine-related
conditions that are likely to be correlated with a more severe
prognosis are diabetes mellitus (DM), obesity, and arterial
hypertension, including secondary endocrine causes [6].

Research aim and methods

This narrative review aims to update the changes in
thyroid conditions after the COVID-19 infection; to ana-
lyze and discuss the relationship between COVID-19 and
thyroid diseases from several perspectives. For this pur-
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pose, a comprehensive literature search was performed on
PubMed/MEDLINE, Google Scholar, Scopus, Clinical-
Trial.gov using free text words and medical subject headings
as follows: “sars cov 2”, “covid 19”, “subacute thyroiditis”,
“atypical thyroiditis”, “chronic thyroiditis”, “hashimoto’s
thyroiditis”, “graves’ disease”. Data were collected, ana-
lyzed, and discussed to answer the following clinical ques-
tions: “What evidence suggests that COVID-19 may induce
detrimental consequences on thyroid function?”; “Could
previous or concomitant thyroid diseases deteriorate the
prognosis of COVID-19 once the infection has occurred?”;
“Could medical management of thyroid diseases influence
the clinical course of COVID-19?”; “Does medical mana-
gement of COVID-19 interfere with thyroid function?”.
The level of statistical evidence varies from original studies
to reviews, opinions, case reports or position statements.

Results

Autopsy studies have shown that the virus can enter al-
most every endocrine gland including the thyroid [7]. The
dysfunction may be transitory or definitive [§8]. The mecha-
nisms underlying COVID-19 related endocrine anomalies
consist of inflammation, vessel damage, necrosis, degenera-
tion, corresponding immune and autoimmune processes
[9]. To date it is known that in patients who were not pre-
viously diagnosed with any thyroid conditions the scenario
of COVID-related thyroid anomalies may include either:
a process of central thyroid-stimulating hormone (TSH)
disturbances via virus-related hypophysitis; or an atypical
type of subacute thyroiditis which is connected to the vi-
rus spread or to excessive cytokine production including a
destructive process with irreversible damage to the gland
[10]. A third category, namely euthyroid sick syndrome or
low T, (triiodothyronine) syndrome or non-thyroidal illness
syndrome, is not specifically related to the COVID-19 in-
fection but is also diagnosed in other severe conditions such
as sepsis, trauma, severe kidney and liver failure, or acute
myocardial infarction [11].

Early reports in 2020 showed an atypical subtype of
thyroiditis in COVID-19 patients. Many patients with the
COVID-19 infection, especially those with severe forms or
admitted to intensive care units, presented with anomalies
of thyroid hormones and TSH [12]. Thus, a novel etiology
of subacute thyroiditis was identified [13]. This condi-
tion presents with thyroid hormonal flare-up and usual-
ly the thyrotoxicosis is self-limited and does not require
specific anti-thyroid drugs [14]. A study of COVID-19
positive patients admitted to intensive care units in Milan,
Italy, showed a 10% prevalence of thyrotoxicosis; statis-
tically significantly higher than the 0.5% prevalence in
COVID-19 negative patients who were admitted one year
to the same units one year before [13]. The overlap of a
typical episode of non-COVID subacute De Quervain thy-
roiditis (such as coxsackievirus, mumps virus, cytomegalo-
virus, enterovirus, and adenovirus-induced) to COVID-19
infection has been reported [15]. The clinical picture also
includes thyrotoxicosis, and glucocorticoid therapy may
improve the evolution to severe forms. Some authors sug-
gest that COVID-19 related subacute thyroiditis might be
actually underestimated in many cases [17]. Besides, there

are reports of COVID-19 related subacute thyroiditis in
patients who were not critically ill [18]. Subacute thyroidi-
tis associated with thyrotoxicosis overlaps with destruc-
tive thyroiditis as autopsy studies have shown (as well as
some cytology reports) but thyroid inflammation can be
immune-mediated [19].

Immune-related thyroiditis is described in critically
ill COVID-19 positive patients, especially at the moment
of cytokine storm in addition to multiple organ failure
[20]. The THYRCOV study provides early evidence that
patients with acute coronavirus infection presenting with
thyrotoxicosis have statistically significantly higher levels
of interleukin-6 (IL-6) [21]. This was a single-center ret-
rospective study of 287 adult subjects with an average age
of 66 years who were admitted to non-intensive care units.
Thyrotoxicosis was confirmed in 20.2 % of cases while 5 %
of patients experienced hypothyroidism. IL-6 is a major
player of the pro-inflammatory status in addition to 1L-1
and tumor necrosis factor o which may also act at the thy-
roid level [22]. Based on another retrospective study of 728
adult COVID-19 positive patients, IL-6 was found to be
independently associated with the severity of the disease
and also the mortality during hospitalization. It may be-
come a new standard in disease assessment as a predictive
factor including the follow-up period.

The coronavirus may also damage the pituitary gland,
and mostly transient hypophysitis has been reported deve-
loping central hypocortisolism and central hypothyroidism
(less frequently) by decreasing the synthesis of adrenocorti-
cotropic hormone and TSH [23]. The condition is difficult
to diagnose, and there is current debate whether levothyro-
xine replacement has a major impact on the improvement of
the clinical outcome.

Another issue relates to the primary hyperthyroidism de-
veloped during the pandemic period [24]. When a patient is
COVID-19 positive, then there is a higher risk of develo-
ping arrhythmia and thrombo-embolic events while specific
anti-thyroid drugs may be associated with agranulocytosis,
thus worsening the overall prognosis [25].

Regarding the patients with previously known thyroid
conditions, the majority are not at a higher risk of con-
tracting the coronavirus, or at risk of being admitted for
more severe infections unless the subject is currently being
treated with glucocorticoid medication against Graves’ or-
bitopathy [26]. Much information has been published to
date on the risk of using pharmacological doses of gluco-
corticoids, especially during COVID-19 related cytokine
storm [27].

Apart from the COVID-19 infection itself, we need to
take into consideration the pandemic-related stress which
may act as a trigger for various autoimmune conditions
[28]. Some data suggest a higher risk of autoimmune dis-
orders (including autoimmune thyroiditis and Graves’ dis-
ease) after recovery from the cytokine storm [6]. This re-
mains a topic of debate but actually, we do not have enough
longitudinal data to sustain this observation. The current
increasing prevalence of coronavirus worldwide will, un-
fortunately, provide the necessary data on the follow-up of
endocrine autoimmune conditions. Generally, patients with
autoimmune thyroiditis have a higher risk of developing

330 Miznarodnij endokrinologicnij Zurnal, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Vol. 17, No. 4, 2021



[ &)

OrasA Aitepatypu /Literature Review/

other antibody-related conditions such as vitiligo, alopecia
areata, dermatitis herpetiformis, hypophysitis, autoimmune
hepatitis, Sjogren’s syndrome, premature ovarian failure,
primary adrenal insufficiency, type 1 DM, rheumatoid ar-
thritis, atrophic gastritis, lupus, scleroderma, vasculitis, and
celiac disease [29].

A severe situation is observed in the particular situa-
tion of COVID-19 positive diabetic patients of either type
(including type 1 as seen in polyglandular autoimmune
syndrome also associating autoimmune thyroiditis or anti-
body-related chronic primary adrenal insufficiency) [30].
In COVID-19 patients, the prognosis is more severe and
the glycemic profile may be worse due to the virus attack
against the pancreas at the level of B-cells [31]. The term
“covidiabetology” has been suggested for covering the im-
mense area of overlap of DM and COVID-19 [32]. More-
over, we need to take into consideration the association of
thyroiditis with autoimmune primary adrenal insufficiency
which is a condition with a higher risk of COVID-19 in-
fection or other infections of different etiologies [33].
Higher doses of glucocorticoid replacement are needed.
Pre-pandemic studies have shown that conditions asso-
ciated with thyroid autoimmune disorders such as celiac
disease and rheumatoid arthritis are associated with vita-
min D deficiency, apart from bone status anomalies [34].
Pandemic data have shown an increased risk of developing
hypovitaminosis D due to low sun exposure or the use of
facial masks. Thus, under these circumstances, it becomes
necessary to supplement vitamin D (regardless of the real
immune role of vitamin D when cross-talk to the virus
molecule) [35].

Overall, the viral and immune-mediated thyroid status
due to the coronavirus infection represents a small part of
an otherwise complex, large and dynamic picture of the di-
sease. Since the virus challenges the native immunity of the
host organism, thyroid interaction is expected [36].

Conclusions

The ongoing reality of the COVID-19 pandemic will re-
veal more information on virus-related thyroid conditions.
Routine thyroid assays in patients with severe infection/
acute phase of COVID-19 are encouraged to detect thy-
rotoxicosis. After recovery, thyroid function should be as-
sessed to identify potential hypothyroidism. There are still
unanswered questions related to the predictive value of IL-6
assays or thyroid hormone replacement therapy necessity
due to virus-related hypophysitis underlying central hypo-
thyroidism.

Patients with comorbid thyroid diseases are not at
higher risk of contracting or transmitting SARS-CoV-2,
and baseline thyroid dysfunction does not foster a worse
progression of COVID-19. However, it is unclear whether
low levels of free triiodothyronine, observed in seriously ill
patients with COVID-19 may worsen the disease clinical
progression and, consequently, if triiodothyronine sup-
plementation could be a tool for reducing this burden.
Glucocorticoids and heparin may affect thyroid hormone
secretion and measurement, therefore leading to possi-
ble misdiagnosis of thyroid dysfunction in severe cases of
COVID-19.
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OrasA Aitepatypu /Literature Review/

lNanbkie B.1.", Matkosceka H.B.2, MNaHkkiB I.B.?, MacasiHko B.A.%, Llapuk .O.?

" YkpQiHCbKI HQYKOBO-MPAKTUYHN LIEHTD EHAOKPUHHOI Xipypril, TOQHCHIAQHTALLT €HAOKDWHHX OPIraHIB
TQ TKAHWH MIHICTECTBA OXOPOHM 3A0P0B ST YKpQiHW, M. KuiB, YkpQiHa

2 BYKOBUHCBKNA AEPXKABHUI MEANYHUI yHIBEpCUTET, M. YepHiBLyj, YkpaiHa

MaTtodisioAoriyHi Ta KAIHIYHI aCNeKTU B3AEMOAIT MiXK KOPOHABIPYCHOIO XBopo6oto 2019
i LUTOMOAIOHOIO 30A03010

Pesiome. Koponasipycua indekuias SARS-CoV-2 mBum-
KO HaOyza craTycy nmaHaeMii Ta Bpa3ujia MiJbHOHU Jloaei mo
BCbOMY CBiTy. He3Baxaiounm Ha Te, 110 OCHOBHOIO MillICHHIO
KOpPOHAaBIpyCy € IMXallbHa CUCTeMa, HayKOBIIiB yce OiJIbIe Typ-
Oye nmpobiema ypaxeHHss COVID-19 iHmux opraHiB Ta cuc-
TeM. OCKUIbKM pelenTopu 10 aHTiOTeH3UHIEePEeTBOPIOBAb-
HOro (hepMeHTy 2-ro THUILY, Yepe3 sIKi KOpOHaBipyc MnoTrparisie
B KJIITUHM, OyJIM BUSBIECHI Ha IMUTOMNOMIOHIN 3al03i, iCHyeE
BHUCOKA MMOBIpHICTh ypaxkeHHs 11boro opraHa. OcTaHHIM 4Ya-
COM HAJAXOIWUTh yce Oijbllie MOBiLOMJIEHb MPO PO3BUTOK Iif-
rocTpOro TUPEOIAUTY Ta XBopoOu [peiiBca micis nepeHeceHo-
ro COVID-19. V¥ matieHTiB, SKUM paHillle He AiarHOCTyBalu
JKOJHUX 3aXBOPIOBaHb LIUTOMONIOHOI 3aJ103U, BapiaHTU pPO3-
BUTKY MOPYILIEHb CTAaHY HIMTOMOMIOHOI 3271031, MOB’I3aHUX i3
COVID-19, M0oXyTbh BKJIIOYATH: aTUITOBUIA TTepedir Mmiaroctpo-
TO TUPEOIANUTY, aCOLifOBaHMI 3 TTOIIMPEHHSIM Bipycy abo Hal-
MipHOIO IPOAYKIIi€I0 IUTOKIHIB, Y TOMY YMCJi AeCTPYKTUBHUMI
npouec 3 HEOOOPOTHUM TMOILIKOIKEHHSIM 3a71031 200 CUHIPOM
HU3bKOTO PiBHSI TPUHOATUPOHIHY (CUHAPOM HETUPEOINHOI Na-
TOJIOTi1), KOHKPETHO He ToB’si3aHuii 3 iHdexiiero COVID-19,

ajie 3yMOBJICHUM TSKKHMM CTaTycoOM MallieHTa. MeTolo 11bOro
omisiny OyJo MOCHiAXEHHS 3MiH (DYHKIIOHAJIBHOIO CTaHY LIM-
TormoaioHo1 3amo3u BHaciainok iHdexiii COVID-19. [Morouna
oniHka HachigkiB manaemii COVID-19 no3BOJUTh BUSBUTU
Oinplie iHdopMallii Mpo 3aXBOPIOBaHHS IIUTOIIOAIOHOI 321031,
CIPUYMHEHI KOpOHaBipycoM. /1151 BUSIBJIEHHSI TUPEOTOKCUKO3Y
PEKOMEHIYEThCS MPOBOIUTHU TIJIAHOBI aHali3W (PyHKIIOHATb-
HOTO CTaHy IMUTOMOMIOHOT 31031 B TAIIEHTIB y TOCTpiit ¢hasi
COVID-19. Ilicns onyxaHHS Clifl OIHUTU TUPEOINHY (PyHK-
1i10 TSI BUSIBJICHHSI MOTEHIIHHOTO TiMOTUPE03y. 3aIMIIAI0ThCs
0e3 BiAMOBIiAI MUTaHHS, MOB’S13aHi 3 MPOTHOCTUYHUM 3HAYEH-
HSIM iHTepJIeiiKiHy-6 B iH(IiKOBaHUX IMalli€HTIB, OCOOIUBO Yy
BUMAaAKaX i3 HMTOKIHOBUM IITOPMOM, Ta HEOOXiAHICTIO 3aMic-
HOI Teparii npenapaTaMyd FOPMOHIB IIMTOMOAIOHOI 3271034 B
Ccy0’€KTIB i3 LIEHTPAJbHUM TilIOTUPEO30M, OB’ sI3aHUM i3 Tilo-
dizuTom. [11s1 BUSIBIIEHHSI THPEOTOKCUKO3Y TAKOXK PEKOMEH/IY-
€TBbCS PEryasapHe MOCHIiIXEHHs CTaHy IIMTOIOAIOHOI 3a/103U B
Malli€HTIB i3 TSKKUM Iepedbirom/roctpoio dazorw COVID-19.
Kmouosi cioBa: COVID-19; tupeoinut; xBopoba Ipeiibca; Ti-
notupeo3; SARS-CoV-2
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