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1 | INTRODUCTION

The COVID-19 pandemic has affected all aspects of our lives world-
wide, causing a tremendous strain on healthcare services, affecting
directly and indirectly the course and treatment of many common
illnesses. Each medical specialty continues supporting their patients

1-7

with COVID-19- related illnesses and their consequences,” and

several recent authoritative reviews have been published in specific
areas of endocrinology. 34410

At the beginning of this year, most authors were trying to
translate experience from the SARS-CoV pandemic from 2002 to
COVID-19, as few data were available on COVID-19 itself. In terms
of thyroid function and COVID-19, management strategies for thy-
roid disease have been published 1 and we have reviewed earlier

data based on publications up to March 2020.° However, over

The literature on COVID-19-related thyroid complications has accumulated over the
past year or so as the pandemic has accelerated throughout the world. In particu-
lar, several recent case reports have been published describing a possible correlation
between COVID-19 disease and subacute thyroiditis (SAT). In this review, we briefly
present one of our own patients and review the current published literature in this
area up to January 2021, including analyses of major series of thyroid function tests in
patients with significant COVID-19 infection. We conclude that while the great major-
ity of patients with severe COVID-19 infection may show manifestations of the sick
euthyroid syndrome, clinicians should be aware of the possibility of SAT, especially in

the early weeks and months following even mild COVID-19 infection.

COVID-19, Thyroiditis, Thyrotoxicosis, Viral thyroiditis

recent months the number of COVID-19-related papers has greatly
increased, principally based on case reports as well as retrospective
analyses.lz'30 We now review the current situation, beginning with
an illustrative case history of one of our patients, and emphasizing
the apparent relationship between COVID-19 infection and sub-
acute thyroiditis (SAT).

1.1 | Case summary

A 57-year-old Caucasian lady presented in July 2020 for a remote
thyroid review to one of us (DD): Her referral was triaged before
accepting for a remote review (confirming that a face-to-face con-
sultation was not required), and her case was found to be safe for a

remote consultation.

Clinical Endocrinology. 2021;95:369-377.
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In February 2020, she went skiing having previously been healthy.
It was highly probable that she contracted COVID-19 at the beginning
of March 2020, as she met with a friend who suffered from COVID-19
disease, and subsequent to that she herself developed problems with
a loss of smell and taste and also the new onset of a severe dry cough.
At this time, routine COVID-19 testing was not available in the UK,
but this does appear in retrospect to be the likely diagnosis.

In May 2020, she had noticed pain in her anterior neck, in the
region of the thyroid, radiating to the jaw and to the head. She also
noticed a neck swelling, and she was referred to a local hospital by
her GP for an urgent review. A thyroid ultrasound was arranged for
her: It suggested possible thyroiditis on a background of a multinod-
ular goitre (excluding thyroid cancer), and she was discharged back
to her GP.

She continued to have neck pain accompanied by a dry cough
and a feeling as if she was needing to continually clear her throat.
She started to feel tired and gain weight, but simultaneously felt hot,
sweaty and constipated, had mood swings, was irritable, and had
tremors and palpitations. All of these symptoms were absolutely
new to her. Her GP arranged for assessment of thyroid function
tests, which were consistent with thyroid over-activity. For the se-
vere neck pain, she was treated with Ibuprofen 200mg three times
per day and paracetamol 1g three times per day.

We confirmed biochemical thyrotoxicosis, with positive anti-
TPO and anti-Tg antibodies, while her TSH-R antibodies were nega-
tive. Her COVID-19 antibodies were positive.

Her thyroid ultrasound (Figure 1) showed a normal-sized thy-
roid with patchy areas of variably reduced parenchymal echoge-
nicity bilaterally, with typical ultrasound features of a subacute (‘de
Quervain's’) thyroiditis, which was more extensive on the left than
the right. The thyroid was tender during the examination. There were
some spared areas with normal echogenicity, and two benign looking
(U2) hyperechoic nodules measuring 6mm inferiorly on the right and
7mm superiorly on the left. Reactive left paratracheal lymph nodes
were noted without pathological nodes elsewhere in the neck.

Her technetium pertechnetate radionuclide thyroid scan
(Figure 2) showed poor tracer uptake within the neck and thyroid
bed. The thyroid gland was not clearly visualized. Background activ-
ity was increased. The uptake function was reported at 0.1% (normal
range 0.4%-4%) and was compatible with subacute thyroiditis (SAT).

We considered corticosteroid (‘steroid’) therapy, but she was not
keen to start them due to the COVID-19 pandemic and preferred to
manage her symptoms with simple analgesics and propranolol. Her
thyroid function tests settled over a period of six weeks and she
returned to the care of her GP. During follow-up in primary care,
she developed subclinical hypothyroidism, and low-dose thyroxine
treatment was started with 25ug daily.

1.2 | COVID-19 and thyroiditis

In this case report, we demonstrate that SAT seemed to follow in-
fection with COVID-19, and as expected was self-limiting. It also

FIGURE 1 Thyroid ultrasonography, showing 3 images. The
thyroid showed patchy areas of variable reduced echogenicity in
the parenchyma bilaterally, with typical ultrasound features of a
subacute (de Quervain's) thyroiditis. The thyroid was tender during
examination

illustrates how the delivery of health care has changed during the
current pandemic (remote vs. face-to-face), possibly in a manner
which will out-live the current situation.

At present, the effect of acute COVID-19 on thyroid function in
a population with no pre-existing thyroid disease is yet to be fully
determined, as the reports are conflicting between thyrotoxicosis,
euthyroidism and suppression of thyroid function.*?>

Recently, several case reports and series have been published on
COVID-19-related SAT.*** Other papers provide some insight into
thyroid complications in or followed by COVID-19 disease including
Graves' disease,?>?® Hashimoto's disease,?” atypical thyroiditis 28
and ‘painless thyroiditis’,??
ing COVID-19.%°

as well as post-partum thyroiditis follow-
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FIGURE 2 Technetium pertechnetate radionuclide thyroid
scan, showing 4 images (2(A) anterior view, 2(B) anterior view
with a marker, 2(C) right anterior, 2(D) left anterior view). Poor
tracer uptake within the neck and thyroid bed. The thyroid gland
not clearly visualised. Background activity increased. The uptake
function reported at 0.1% (normal range 0.4%-4%) compatible
with subacute thyroiditis (SAT)

Lania et al conducted a single-centre retrospective study in
287 consecutive patients (193 males, median age: 66 years, range:
27-92y) hospitalized for COVID-19 in non-intensive care units.

They reported that 58 patients (20.2%) were found with thyro-
toxicosis (overt in 31 cases), 15 (5.2%) with hypothyroidism (overt
in only 2 cases), and 214 (74.6%) with normal thyroid function.
Subsequently, they concluded that COVID-19 may be associated
with a high risk of thyrotoxicosis in relation to systemic immune
activation induced by the SARS-CoV-2 infection.'* By contrast,
Khoo et al *? conducted an observational study and concluded
that most patients with COVID-19 present with euthyroidism.
They observed mild reductions in TSH and fT4 in keeping with a
non-thyroidal illness syndrome. In that study, in COVID-19 survi-
vor thyroid function tests at follow-up returned to baseline. This
cohort observational study included adult patients admitted to
hospital with suspected COVID-19, excluding not only those with
pre-existing thyroid disease but also those missing either free
thyroxine (fT4) or TSH measurements. Of 456 patients, 334 had
COVID-19 and 122 did not. Most patients (86.6%) presenting with
COVID-19 were euthyroid, with none presenting with overt thy-
rotoxicosis. Patients with COVID-19 had a lower admission TSH
and fT4 compared to those without COVID-19. In the COVID-19
patients with matching baseline thyroid function tests from 2019
(n =185 for TSH and 104 for fT4), both TSH and fT4 were reduced
on admission compared to baseline. In a complete-cases analysis
of COVID-19 patients with TSH measurements at follow-up, ad-
mission and baseline (n = 55), TSH was seen to recover to baseline
at follow-up.*?

Chen et al retrospectively evaluated thyroid function in pa-
tients with COVID-19 and also suggested a clinical picture sim-
ilar to the sick euthyroid syndrome. They analysed 50 patients
with COVID-19 who had no previous thyroid problems prior to
COVID-19 infection: thyroid function tests were assessed during
the active infection and following recovery. They found a tran-
sient decease in TSH and fT3 whose severity corresponded to the
severity of illness; however, the tests normalized after recovery.
In particular, they found that TSH below the normal range was
present in 56% (28/50) of the patients with COVID-19. The lev-
els of TSH and serum total triiodothyronine (TT3) of the patients
with COVID-19 were significantly lower than those of the healthy
control group and non-COVID-19 pneumonia patients. The more
severe the COVID-19, the lower were the levels of TSH and TT3
(P <.001). The total thyroxine (TT4) level of the patients with
COVID-19 was not significantly different from the control group.
None of the patients received thyroid hormone replacement ther-
apy. On recovery, no significant differences in TSH, TT3, TT4, free
triiodothyronine (fT3) or free thyroxine (fT4) levels were found be-
tween the COVID-19 and control groups.13

The fact that the serum TSH levels of the patients with COVID-19
were significantly lower in the severe and critical group compared
with non-COVID-19 pneumonia patients with a similar degree of se-
verity indicates that there might be a unique effect of COVID-19 on
TSH-secreting cells. Therefore, Chen et al suggested two possible
mechanisms that might account for these changes, similar to hy-
potheses suggested before regarding SARS-CoV infection.’®® One
is a direct viral effect on the pituitary cells, another is an indirect
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effect of various systemic changes mediated by activation of various
pro-inflammatory cytokines caused by the virus infection.*>%! It is
worth mentioning that in the Chen et al study the thyroid hormones
were tested while most patients (31/50) were receiving glucocorti-
coids. Therefore, excluding the effect of hormonal changes in the
pituitary-endocrine axis feedback loops may be difficult.*®

Looking at individual case studies (summarized in Table 1),
Brancatella etal presented 5 cases of SAT in relation to COVID-19.1¢Y7
The main symptoms included neck pain, fever and fatigue. In these
patients, all had ultrasonographic features of SAT. One patient un-
derwent a radionuclide technetium scan which also confirmed SAT,
nearly all presented with thyrotoxicosis on a background of no pre-
vious thyroid issues, except for one patient. All patients were treated
with either corticosteroids or anti-inflammatory agents and returned
to full health. One case needed levothyroxine replacement therapy.
In these cases, neck pain presented 15-36 days after COVID-19
symptom resolution.}¢*”

Mattar et al reported a case of a hospitalized patient with acute
COVID-19 who as an in-patient developed SAT and presented with
tachycardia, anterior neck pain and thyroid function tests reveal-
ing hyperthyroidism, together with consistent ultrasonographic
evidence suggesting SAT. He did not have any previous history of
thyroid disease but had a positive family history for thyroid disease.

Biochemically, he presented with elevated both fT4 and fT3 on a

background of negative TPO/Tg and TSH-R antibodies. Treatment
with corticosteroids (20mg prednisolone daily, jointly with atenolol
25mg od) resulted in rapid clinical resolution. He was reviewed at
10 weeks after discharge when his corticosteroids were stopped as
he was now found to have normal thyroid function tests and was
asymptomatic.®

Ippolito et al presented a case of COVID-19-related SAT that
developed on a background of a longstanding non-toxic nodular
goitre with a dominant benign nodule. In that case, initial treatment
consisted of methimazole which was changed to corticosteroids fol-
lowing the results of diagnostic imaging (ultrasound and technetium
scanning) confirming SAT.?

The diagnostic dilemmas in our SAT case related to the fact that
our patient developed COVID-19-related SAT on a background of
not only autoimmune-thyroiditis (AIT) but also a multinodular goitre
with a dominant nodule. Both of her TPO and Tg antibodies were
positive, confirming AIT, whereas her TSH-R antibodies were neg-
ative, possibly suggesting Hashitoxicosis as a background process
leading to thyroid over-activity.

Thyroid ultrasound can be very helpful in confirming a diagnosis.*?
Scans invariably show densely hypoechoic patchy areas of paren-
chyma with ill-defined margins interspersed between normal areas of
spared thyroid parenchyma. The thyroid may be enlarged and there
is peri-thyroid oedema in the overlying strap muscles. The patient

TABLE 1 Biochemistry. Patient presented with mild biochemical thyrotoxicosis on the background of positive anti-TPO and anti-Tg
antibodies but negative TSH-R antibodies. CRP and ESR were mildly elevated but her full blood count (FBC) and liver function tests (LFTs), as
well as the renal profile were within normal limits. COVID-19 IgG antibodies were positive

11.06.2020°
TSH 0.1miu/L
(normal range 0.27-4.2)
T4 21.2pmol/L
(normal range 12-22)
fT3 -
Anti-Tg Abs -
Anti-TPO Abs -
TSH-R Abs =
ESR
CRP 16mg/L
(normal range 0-5)
LFTs normal
Renal profile
FBC normal

COVID-19 IgG (Abbott) =

07.07.2020 17.07.2020
<0.01mlU/L <0.01mlU/L
(normal range 0.35-4.94) (normal range 0.35-4.94)
23.4pmol/L 20.8pmol/L
(normal range 9-19) (normal range 9-19)
8.5pmol/L 5.6pmol/L

(normal range 2.9-4.9) (normal range 2.9-4.9)
6.61 1U/mL -

(normal range 0-4.11)

71.80 1U/mL -

(normal range 0-5.61)

<0.80 IU/L -

(normal range 1.51-3)

22mm/hr 24mm/hr

(normal range 0-19) (normal range 0-19)
15.3mg/L 5mg/L

(normal range 0-5) (normal range 0-5)
normal -

normal

normal normal

positive -

Abbreviations: thyroid-stimulating hormone (TSH), free thyroxine (fT4), free triiodothyronine (fT3), thyroid peroxidase antibodies (Anti-TPO Abs),
thyroglobulin antibodies (Anti-Tg Abs), TSH receptor antibodies (TSH-R Abs), C-reactive protein (CRP), full blood count (FBC), and liver function tests

(LFT).

@Result from GP at the time of the referral (please note some differences between normal ranges between laboratories where the blood tests were

conducted).
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may experience tenderness over the thyroid during the scan. The ap-
pearances are usually bilateral and asymmetric, but the extent of pa-
renchymal changes frequently correlates well with the main sites of
tenderness. Extensive SAT can be confused with established AIT on
ultrasound, although in the former the presence of neck tenderness
can be helpful in directing towards the correct diagnosis. Additionally,
patchy SAT can be mistaken for multifocal malignancy due to the irreg-
ular hypoechoic nature of the parenchymal changes.®?-%

The most common treatment in COVID-19-induced SAT included
short-term corticosteroids, p-adrenoceptor blockers as well as an-
algesics.*8 In one case combination treatment of hydroxychloro-
quine and steroids was reported,?® although hydroxychloroquine is
not currently a recommended therapy. Steroids were used by other
authors reporting COVID-19-related SAT for different reasons and
timelines. In some cases, they were used from the disease onset,
in some following revision of the diagnosis. In some cases (ours in-
cluded), steroids were not used as the disease was mild and the pa-
tient declined this therapy.

Subacute thyroiditis (SAT) is a clinical diagnosis of an inflamma-
tory thyroid disorder thought to be of viral origin, generally pre-
ceded by an upper respiratory tract infection. Since the disorder is
self-limiting, it is frequently under-diagnosed. However, the disease
should not be overlooked since the associated thyrotoxicosis may
worsen the clinical course of concomitant disorders (eg, respiratory
distress) and long-term sequelae, such as autoimmune hypothyroid-
ism.Y? Evidence for viral infection in SAT has been linked to mumps
virus, coxsackievirus, adenovirus, Epstein-Barr virus, rubella and cy-
tomegalovirus, though a specific viral cause is not always found.'83¢
It would appear that SARS-CoV-2 should be added to the list of vi-
ruses causing SAT. As this is still relatively new disease, it is too early
to definitively say if COVID-19 related SAT differs from other viral-
induced SAT in terms of severity, recovery and longer-term sequelae.
Our own experience though indicates a possible overlap between
this type of post-viral thyroiditis and autoimmune thyroid disease
particularly with Grave's disease.

Very recently, a single-blind, randomized controlled study ad-
dressing short-term or 6-week prednisolone use in the treatment of
non-COVID-19-related SAT has been published (patients enrolled to
the trial developed SAT between 2013 and 2014). The study showed
fewer side effects of glucocorticoids but similar efficacy and recur-
rence rates with short-term prednisone compared with the 6-week
treatment for SAT. The authors concluded that short-term pred-
nisone with a better safety profile may be an alternative strategy
for ameliorating moderate-to-severe symptoms of SAT.®” However,
in our experience we would generally recommend steroids in the
treatment of COVID-19-related SAT when appropriate and safe,
after discussing with the patient the risks and benefits of this ther-
apy. However, we would start with non-steroidal anti-inflammatory
drugs and possibly propranolol, and reserve steroids for patients
with severe persisting pain.

From a pathophysiological standpoint, previous studies ex-
amining the pathology of the thyroid in SARS proposed several
mechanisms of thyroid organ damage that include host immune

over-reaction, immune deficiency related to infection, destruction
of lymphocytes, inhibition of the innate immune response and direct
cellular destruction with apoptosis playing a key role (summarized
by Mattar et al).*® A recent study also suggested a possible genetic
predisposition to SAT in association with not only HLA-B*35 but
also HLA-B*18:01, HLA-DRB1*01 and HLA-C*04:01.%® Much has
been discussed regarding ACE-2, which is key to the mechanism of
SARS-CoV-2 infection with the virus using it as a host cell receptor
to invade human cells. Studies based on SARS-CoV-2 in 2020 have
shown that ACE-2 expression levels are highest in the thyroid com-
pared to other organs, such as the small intestine, kidneys, heart and
adipose tissue, which does suggest a plausible mechanism for the
pathophysiology of thyroiditis in COVID-19 (summarized by Mattar
etal).!®

The main challenge with SAT during the COVID-19 pandemic is
a potential need to use corticosteroids; however, in nearly all case
reports SAT occurred some months after COVID-19 iliness. As noted
above, retrospective studies actually showed that thyroid function
tests during active COVID-19 disease remain either normal or similar
to the sick euthyroid syndrome.

A new manner of care delivery via remote consultations has
become extremely popular (over the telephone or video) after
initial endorsing (when appropriate) by the UK General Medical
Council (https://www.gmc-uk.org/ethical-guidance/ethical-hub/
remote-consultations) (Figure 3) as well as the European Society
for Endocrinology.>° Our patient was initially referred within
the ‘two-week cancer pathway’ but once cancer was excluded,
she was referred and accepted for the remote consultation, which
seemed safe in that case scenario. Nevertheless, investigations
such as ultrasound and radionuclide scanning do require a patient
visit, with implications for personal protective equipment and
infection control in service departments during a period of re-
duced access to radiology (secondary to redeployment and staff

absences).3%40

2 | SUMMARY

A series of case reports of COVID-19-related subacute thyroidi-
tis suggest that SAT associated with viruses such as SARS-CoV-2
should be recognized as a complication of COVID-19 and should
be considered as a differential diagnosis when acutely infected
patients present with tachycardia without evidence of progres-
sion of COVID-19 illness.*® It should also be considered if patients
with a previous medical history of COVID-19 present with neck
pain and new onset of thyroid function alterations, regardless of
positive or negative history of previous problems or family his-
tory of thyroid issues. However, routine thyroid function tests
screening in a population of COVID-19 patients in an acute phase
of the disease may not be necessary, as such patients generally
show a severe variant of the sick euthyroid syndrome. The inci-
dence of SAT following COVID-19 remains unclear, and clearly,
there is selective reporting, although many patients may remain
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Weigh up the factors to decide what to do

Y

—

Remote treatment may be preferable when....

You have access to
the patient’s medical
records

The patient’s
clinical need or
treatment request
is straightforward

You don’t need to
examine the patient

You can give
patients all the
information that
want and need
about treatment

options by phone,
internet or video
link

The patient has
capacity to decide
about treatment

You have safe
system in place to
prescribe

FIGURE 3 UK General Medical Council guidelines for remote consultations (adapted) (https://www.gmc-uk.org/ethical-guidance/ethic

al-hub/remote-consultations)

undiagnosed. The current review suggests that clinicians should
be alert to this self-limiting condition, which in general simply
requires consideration of 03B2-adrenoceptor blockade as well
as non-steroidal anti-inflammatory agents, and prednisolone for
more severe or persisting pain, but future studies are needed to

develop more precise clinical guidelines.
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