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Abstract
The world is dealing with the Covid-19 pandemic due to the coronavirus SARS-CoV-2. Amongst the extra-pulmonary
manifestations presented by Covid-19 patients, thyroiditis form part of the spectrum of visceral involvement linked to SARS-CoV-2.
In this review, we will describe the various documented clinical forms of thyroiditis (inflammatory thyroiditis, subacute or de
Quervain’s thyroiditis, chronic lymphocytic thyroiditis or Hashimoto’s disease, painless (silent) postpartum thyroiditis) to facilitate
their diagnosis in more or less symptomatic Covid-19 patients and to provide guidance for patient treatment.

Keywords Inflammatory thyroiditis ● Destructive thyroiditis ● Painful subacute thyroiditis ● Painless postpartum thyroiditis ●

Hashimoto’s thyroiditis ● Thyroxine thyrotoxicosis

Introduction

Since late 2019, the world has been dealing with the pan-
demic due to SARS-CoV-2, a coronavirus which on the one
hand involves mild flu-like or pauci-symptomatic forms in
most young patients, but also multi-organ dysfunction
(acute respiratory distress syndrome, septic shock, kidney
failure) in other patients. This generally affects elderly
patients and the prognosis depends on their degree of lung
damage, which is sometimes severe. Extra-pulmonary
manifestations may include endocrine forms involving
pancreatic, pituitary, gonadal and finally thyroid disorders.
Whereas the diagnosis of autoimmune hyperthyroidism or
Graves’ disease is rare, recent literature reports a more or
less significant frequency of subacute or chronic thyroiditis
in Covid-19 patients.

Characterising the clinical and hormonal features of
thyroiditis seems necessary in patients with a mild or severe
Covid-19 infection in order to make the diagnosis and
analyse the physio-pathological mechanisms as these gen-
erally guide the treatment of these patients.

In this article, we will review the epidemiological, clin-
ical, biochemical, radiographic and physio-pathological
data on the various clinical forms of thyroiditis reported
to date in patients with an infection due to SARS-CoV-2.

Inflammatory or destructive thyroiditis

In patients with more severe forms of Covid-19, epidemio-
logical studies indicate an increased prevalence of thyrotox-
icosis secondary to destructive or inflammatory thyroiditis
[1, 2]. In a retrospective study from Italy, 20.2% of patients
hospitalised for a severe form of Covid-19 presented with
clinical (10.8%) or subclinical (9.4%) thyrotoxicosis [1]. The
prevalence of thyrotoxicosis is correlated with the increased
concentration of interleukin-6, suggesting that thyroid lesions
are due to inflammatory or destructive thyroiditis secondary to
“the cytokine storm” observed in severe forms of SARS-
CoV-2 infection [3]. Muller et al. also report an increased
prevalence of thyrotoxicosis in Covid-19 patients hospitalised
in high intensity of care units for severe lung disease (15%,
n= 85) compared with that of Covid-19 patients hospitalised
in low intensity of care units (2%, n= 41) and that of patients
in high intensity of care units for severe non Covid-19 lung
disease (1%, n= 78) [2]. These patients in Covid-19 high
intensity of care units have an average age of 65 ± 12 years,
are usually male (68%) and have C-reactive protein (CRP)
values (median 96, 51–177mg/L) higher than patients in
Covid-19 low intensity of care units (median 52, 22–103mg/
L) and in non Covid-19 high intensity of care units (median
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66, 15–121mg/L), reflecting the significant inflammatory
reaction associated with the SARS-CoV-2 infection. There-
fore, the significant increase of pro-inflammatory cytokines
(interleukin-6, TNF-α) can be responsible of destructive
thyroiditis [4]. In this context, a post mortem examination of
patients who died from a SARS-CoV-1 infection revealed
significant apoptosis of follicular cells with exfoliation of
epithelial cells in the thyroid follicles [5].

From a clinical point of view, none of the patients with
destructive thyroiditis complained of pain in the neck. The
frequent occurrence of lymphopenia (50–85%) in these
severe forms of Covid-19 explains the lack of cell and
granulomatous reaction in the thyroid. The absence of
infiltration by neutrophils and lymphocytes into the thyr-
oidal interfollicular spaces might explain the lack of tension
of the thyroid capsule and consequently the non-painful
nature of the inflammatory thyroiditis or “painless or silent
thyroiditis” in these patients. Furthermore, the patients
presented with thromboembolic complications (16.1%) and
episodes of atrial fibrillation (32.3%) which increased hos-
pital stay and the risk of death.

From a functional point of view, apoptosis of the folli-
cular cells causes the release of preformed hormones and
thyrotoxicosis with free T4 concentration either increased or
at the upper limit of normal, and a low TSH concentration,
meaning that thyrotoxicosis is less severe than that observed
in patients with subacute thyroiditis. The free T3 con-
centration is reduced, a frequent anomaly in Covid-19
patients [6–10], mainly associated with inhibition of the
deiodinase activity described in the low T3 syndrome or
“Euthyroid Sick Syndrome” [11] secondary to “the cytokine
storm” associated with severe SARS-CoV-2 infection. This
anomaly of thyroid function during severe forms of Covid-
19 infection therefore produces T4-thyrotoxicosis [12],
explaining the frequent absence of clinical symptoms of
thyrotoxicosis in these patients. This T4-thyrotoxicosis
associated with destructive thyroiditis is transient: after
55 days’ follow-up, Muller et al. report that euthyroid
conditions were restored in 75% of patients (6/8) with 25%
(2/8) of them developing hypothyroidism [2].

In the majority of the patients, the antithyroid antibodies
(anti-thyroglobulin and anti-thyroid peroxidase) are nega-
tive ruling out autoimmune thyroiditis [1]. The thyroid
ultrasound is either normal or reveals inflammatory signs
(hypo-echogenic and heterogenous nature).

To summarise, during severe forms of SARS-CoV-2
infection, “the cytokine storm” can be associated with
inflammatory or destructive thyroiditis with T4-
thyrotoxicosis. In patients with severe form of Covid-19
with thromboembolic complications and episodes of atrial
fibrillation the treatment (heparin, glucocorticoids) may
modify the parameters of the thyroid function [13] and
make the diagnosis of thyrotoxicosis more difficult.

Monitoring will identify the onset of hypothyroidism in
rare patients and verify the restoration of euthyroid con-
ditions in the majority of patients.

Although on 13 March 2020 the World Health Organi-
sation did not recommend the systematic evaluation of
thyroid function in patients with Covid-19, the prevalence of
the inflammatory thyroiditis justifies performing a thyroid
function evaluation in patients hospitalised in high intensity
of care units, and identifying any anomaly of thyroid func-
tion tests makes necessary a referral to an endocrinologist.

Subacute or de Quervain’s thyroiditis

Subacute or de Quervain’s thyroiditis is a granulomatous
thyroiditis, usually during or after a viral episode in
genetically predisposed patients (HLA-Bw35, HLA-B67,
HLA-Drw8) [14]. Since the initial observation of subacute
thyroiditis in a Covid-19 patient [15], at the present time 22
patients have been reported in the literature either as a
clinical case report [15–26] or in small series of patients
[27, 28] (Table 1).

From a clinical point of view, subacute thyroiditis is more
common in women than in men (18 women/4 men), patients
with an average age of 39 ± 11 years (mean ± standard
deviation), during or after (21 ± 11 days) an episode of
Covid-19 which is either asymptomatic (contact patient) or
mild with few symptoms. Patients may present general and
infectious signs (fever, myalgia, asthenia), signs of thyr-
otoxicosis (palpitations, hyperhidrosis, weight loss) and pain
in the anterior cervical region irradiating to the jaw or ear
region, to be differentiated from an episode of pharyngitis
which is frequent in Covid-19 patients. For Ippolito’s
patient, neck pain was absent but the patient was under high
doses of painkillers after back surgery, possibly masking
local symptoms [16]. Palpation of the anterior cervical
region may identify a normal thyroid gland (50%) or a goitre
(50%) varying in size, sensitive or painful, but the absence
of painful phenomena does not rule out the diagnosis.

Laboratory tests reveal an inflammatory syndrome with
increased CRP, mild leukocytosis with neutrophilia or a
normal blood count (without lymphopenia), a low TSH
level with a more or less significant increase in free T4 and
T3 concentrations resulting in clinical or subclinical thyr-
otoxicosis, and in most patients an absence of anti-thyroid
peroxidase antibodies whereas anti-thyroglobulin antibodies
may be present in rare patients. The neck ultrasound shows
a more or less significant goitre, heterogenous with bilateral
diffuse hypoechoic areas without hypervascularisation at
colour doppler ultrasonography, and few cervical lymph
nodes with normal morphology. Scintigraphy shows that
fixation of the radioisotope within the thyroid gland is
markedly reduced or absent.
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Patients were treated with β-blockers, aspirin, non-
steroidal anti-inflammatory drugs or cortico-steroids
(rarely intravenously and more frequently orally) at low
doses (prednisone 25–40 mg) gradually tapered over an
average of 3 or 4 weeks. In most patients, despite a short
follow-up (35 ± 12 days), a normal thyroid function is
observed after a possible and transient episode of sub-
clinical hypothyroidism. However, it is known that in long-
term follow-up after viral thyroiditis there is a higher inci-
dence of thyroid autoimmunity and hypothyroidism.

All the data are suggestive of subacute thyroiditis during
or after a mild or asymptomatic episode of Covid-19. In
most patients the absence of antithyroid antibodies rules out
an episode of autoimmune thyroiditis. The clinical and
paraclinical data are comparable to subacute thyroiditis
observed during or after other viral infections caused by
cytomegalovirus, rubella, Epstein Barr, enterovirus, ade-
novirus, coxsackies, measles, influenza [29].

From a physio-pathological point of view, SARS-CoV-1
and SARS-CoV-2 coronaviruses penetrate the organism from
ear, nose and throat or pulmonary entry points. The presence
of SARS-CoV-2 viral particles and mRNA in the serum
of Covid-19 patients [30, 31] indicate episodes of viraemia.
The angiotensin converting enzyme 2 (ACE2), a membrane-
bound carboxypeptidase, with transmembrane protease serine
2 (TMPRSS2), is the receptor for SARS-CoV-2 coronavirus
allowing it to penetrate the human cells [32, 33]. ACE2 and
TMPRSS2 are present in the thyroid follicular cells and their
expression is greater than in the lung cells especially in
women [34], which may explain the prevalence of subacute
thyroiditis in women observed after an episode of infection,
usually mild or moderate, by SARS-CoV-2.

From a practical point of view, subacute thyroiditis is
rare during Covid-19 infections, but its recent description in
Covid-19 patients means that de Quervain’s thyroiditis must
form part of the spectrum of extra-pulmonary symptoms of
SARS-CoV-2 infection. A SARS-CoV-2 infection must be
suspected and sought (reverse-transcription polymerase
chain reaction test on ENT sample, serology, chest scan)
during the etiological workup of de Quervain’s thyroiditis,
especially in women. Moreover current documented data
shows the absence of recurrent subacute thyroiditis after
treatment with low doses of corticosteroids for an episode of
de Quervain’s thyroiditis.

Chronic lymphocytic thyroiditis

Infection by SARS-CoV-2 coronavirus may lead to Th1/
Th17 hyperactivity which may trigger and maintain an
inflammatory reaction [3] resulting in the onset of auto-
immune disorders such as an antiphospholipid syndrome,
autoimmune thrombocytopenia, autoimmune haemolytic

anaemia, Guillain-Barre syndrome, and from a thyroid point
of view chronic autoimmune thyroiditis or Hashimoto’s
thyroiditis [35] in Covid-19 patients. Currently the pre-
valence of Hashimoto’s thyroiditis is rare after an episode of
coronavirus infection: during convalescence, 3 months after
an episode of infection with SARS-CoV-1, one patient
(1.5%) presented chronic lymphocytic thyroiditis respon-
sible for primary thyroid insufficiency requiring definitive
treatment with levothyroxine [36].

Thyroid hormones regulate the innate adaptive immune
response by genomic and non-genomic mechanisms [37],
and thyroid insufficiency increases susceptibility to infec-
tions. Indeed, during an infection with SARS-CoV-2, a
69-year-old female patient with sub-clinical autoimmune
hypothyroidism presented a myxoedema coma complicated
by cardiac arrest [38].

On the other hand, epidemiological studies show that
patients with substituted hypothyroidism are not at risk of
Covid-19 infection [39, 40], and that hypothyroidism trea-
ted with levothyroxine does not increase the risk of hospi-
talisation, stay in high intensity of care units and death
compared with non-hypothyroid patients [41]. It means
stressing the need to continue substitutive treatment with
levothyroxine in patients with thyroid insufficiency sec-
ondary to autoimmune thyroiditis, taking precautions to
guarantee supply particularly throughout the duration of
any confinement.

Finally, after SARS-CoV-2 infection complicated by
lymphopenia, one female patient presented a relapse of
thyrotoxicosis associated with painless (silent) postpartum
thyroiditis concurrent with a lymphocytic rebound, episode
of thyroiditis with a spontaneously favourable outcome
7 months after birth [42]. This observation of painless
(silent) postpartum thyroiditis following a SARS-CoV-2
infection could be compared with that described after a viral
infection with the hepatitis C virus or viral-triggered post-
partum thyroiditis [43]. Furthermore, fibrosis of the inter-
follicular connective tissue has been described in patients
who died of the SARS-CoV-1 infection (5). Currently, no
observation of Riedel thyroiditis or extensive fibrosis
resulting in destruction of follicular cells and extending to
surrounding organs has been reported after an infection with
SARS-CoV-1 and SARS-CoV-2 coronavirus.
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