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Abstract:
Background:

The novel severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), which belongs to the family Coronaviridae, is the cause of COVID-19
infection. Its outbreak was declared a pandemic on March 11, 2020. COVID-19 does not involve the respiratory system solely, but other systems
were also noted to be affected, including the endocrine, cardiovascular, and gastrointestinal systems. Several case reports and series have been
published regarding SAT related to COVID-19 infection, yet management and clinical outcomes of the disease have not been discussed in detail.

Methods:

This is a systematic review of cases that have been reported to have subacute thyroiditis induced by COVID-19 infection. A systematic search was
conducted throughout multiple databases, including PubMed, Google Scholar, and MeSH network.

Results:

The total number of reported subacute thyroiditis cases attributed to COVID-19 is 24. There was a female predominance (18 females and 6 males)
with a female to male ratio of 3:1. Ages ranged from 18 to 69 years (mean = 38.67). Twenty-four symptoms related to thyroiditis were reported,
the most common of which being neck pain (95.83%, n=23), palpitations (79.17%, n=19), and fever (66.67%, n=16). The outcome was complete
resolution in 70% of cases.

Conclusion:

The endocrine complications of COVID-19 and their management have been disregarded by most as they are rare. Our knowledge of COVID-19
and its complications is growing rapidly. More favourable outcomes were linked with the use of corticosteroid therapy. Until larger studies can be

conducted, the management of SAT caused by COVID-19 remains to be based on each individual case. However, the treatment regimen should
include corticosteroid therapy.

Keywords: COVID-19, De Quervain’s thyroiditis, SARS-CoV-2, Subacute thyroiditis, Thyroiditis, Viral thyroiditis.
- J

Received: May 30, 2021 Revised: August 15, 2021 |

1. INTRODUCTION

The novel severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2), which belongs to the family Coronaviridae, is
the cause of COVID-19 infection. Its outbreak was declared a
pandemic on March 11, 2020 [1]. COVID-19 causes a wide
spectrum of symptoms ranging from a completely
asymptomatic carrier of the virus to severe life-threatening
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Subacute thyroiditis (SAT), also referred to as de Quervain
thyroiditis, is an acute, immune-mediated inflammatory disease
that affects the thyroid gland and is usually related to viral
infection [4]. It is self-limiting with symptoms including neck
pain, diffuse goitre, and sometimes episodes of
hyperthyroidism followed by either hypothyroidism or
euthyroidism [5].

manifestations such as respiratory failure, kidney failure, and
even death [2]. COVID-19 does not involve the respiratory
system solely, but other systems were also noted to be affected,
including the endocrine, cardiovascular, and gastrointestinal
systems [3].
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Several case reports and series have been published
regarding SAT related to COVID-19 infection, yet
management and clinical outcomes of the disease have not
been discussed in detail. Thus in order to help in diagnosing
this disease and characterizing its clinical signs, symptoms,
biochemical changes, and clinical outcomes, which generally
guide the treatment, we have conducted this literature review
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on the case reports and series of “subacute thyroiditis related to
COVID-19”. We have reviewed patients’ characteristics,
clinical presentations, disease course, hormonal changes
induced by SAT, and the outcome of patients in all case reports
and series we have found, reported up to the date of writing
this manuscript.

2. METHODS

This is a systematic review of cases that have been
reported to have subacute thyroiditis induced by COVID-19
infection. A systematic search was conducted throughout
multiple databases beginning with PubMed databases using its
medical subject heading (MeSH) database, followed by a
supplementary Google Scholar search. Database search was
conducted from February 1, 2021 to April 23, 2021, using the
following keywords: “COVID-19” AND “thyroiditis” OR
“subacute thyroiditis” OR “endocrinopathies.” We followed
the PRISMA guidelines [6], and we have presented the
PRISMA flow chart in Fig. (1), showing the steps of our search
process. We found and included 14 case reports and two case
series, collectively comprising 24 cases. We included cases that
were diagnosed with subacute thyroiditis and either tested
positive for COVID-19 by PCR or tested positive for
COVID-19 IgG antibodies, and no other cause for thyroiditis
could be detected. Since the diagnosis of SAT could be
established days or weeks after recovery from COVID-19,
testing for COVID-19 IgG antibodies is utilized as evidence for
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a recently resolved infection. The criteria for diagnosis of SAT
included having painful thyroid accompanied with elevated
ESR, elevated free serum T4, decreased TSH, and at least one
of the following imaging studies: 1) Ultrasonographic features
of the thyroid showing hypoechoic areas in a normal-to-mildly
enlarged thyroid. 2) Absent or reduced technetium-99m uptake
on thyroid scintigraphy. 3) Decreased, absent, or heterogenous
uptake of radioactive iodine [3]. We excluded cases that were
diagnosed with thyroid diseases other than subacute thyroiditis.
We also excluded cases with other identified possible causes of
thyroiditis.

3. RESULTS

The total number of reported subacute thyroiditis cases
attributed to COVID-19 was 24 patients, of whom 14 were in
separate case reports and two case series that included four and
six patients, respectively. There was a female predominance
(18 females and 6 males) with a female to male ratio of 3:1.
Ages ranged from 18 to 69 years (mean = 38.67). Symptoms of
SAT appeared in a range of 5 to 49 days after resolution of
COVID-19 symptoms (mean = 21.6 days), and the duration of
SAT was variable, ranging from 7 to 75 days (mean = 31.4
days). The outcome was complete resolution in 70% of cases
(N=17). Meanwhile, 16% of cases (N=4) went into a
hypothyroid state, and the remaining 12.5% (N=3) were in a
subclinical hypothyroid state in the last follow up (Table 1).

Records removed before
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Databases (n=56)

'

(n=35)

l

Studies included in review
(n=16)

Records screened )

»| Duplicate records removed (n
=21)

Records excluded
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Fig. (1). PRISMA flow chart demonstrating search steps and article included [6].
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Neck ultrasound findings were consistent with the
diagnosis of SAT by finding diffuse or patchy hypoechoic
areas across all patients. Thyroid radioactive iodine intake
mostly showed decreased uptake in patients who had it
performed, while colour Doppler showed reduced blood flow
to affected areas of the thyroid (Table 1).

In all cases that were reviewed, 24 symptoms related to
thyroiditis were reported, the most common of which being
neck pain (95.83%, n=23), palpitations (79.17%, n=19), fever
(66.67%, n=16), and fatigue (54.17%, n=13). Other symptoms,
as listed in Table 1, include pain radiation to the jaw and ears,
thyroid enlargement and goitres, tremors, weight loss, insom-
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nia, heat intolerance, and palpable lymph nodes (Table 1).
The medical management mostly consisted of

corticosteroid therapy, i.e., prednisolone with different doses
and tapering regimens. Three patients were treated with
symptomatic treatment using ibuprofen, and
propranolol, and one patient opted to continue monitoring
without the administration of therapy. It is worth noting that of
the four patients who did not receive corticosteroid therapy,
three (75%) of them developed a hypothyroid state, and they
made up 50% of patients who developed this outcome while
only 16.7% (N=3) of patients who received corticosteroid
therapy developed a hypothyroid state.

aspirin,

Table 1. Patient demographics, clinical presentation, management and outcomes.

Case Ref. Age |Clinical Presentation Period Presence | Imaging Results Enlarged Duration Management Clinical
and between of Goiter Lymph nods | of SAT Outcome
Sex COVID-19
Resolution
and SAT
Symptoms
(days)
Alvarez Martin | 46, |Thyroid area pain of 2|Asymptomatic| Yes, grade | Cervical ultrasound o 2 weeks Prednisone Mild
MC et al.[7] |female| months radiating to for covid 1 goiter described an treatment (40  [hypothyroidism
the right ear and, a increased thyroid mg/day in
month later spread to gland in size, descending pattern
the left heterogeneous, with for 6 weeks)
ear. Accompanied by normal vascularity
low-grade fever, and a left thyroid
malaise and insomnia. nodule of 15 x to 30
mm, heterogeneous
and hypoechogenic
Asfuroglu 41, |Fever (38.5) and neck [Asymptomatic No Neck ultrasound No o Prednisolone o
Kalkan E et |female| pain tenderness to for covid showed 16 mg daily
al [8] palpation heterogenous thyroid tapering regimen
of thyroid, with with diffuse decrease
normal size, and of vascularity
painful palpation of
left
temporomandibular
joint and neck
Brancatella A er| 18, Fever, neck pain 15 Yes Thyroid ultrasound No 4 weeks Prednisone (25 Complete
al.[9] female| radiated to the jaw, showed multiple, mg/d) tapering resolution
and palpitations. diffuse hypoechoic regimen
Slightly increased areas
heart rate
and a painful and
enlarged thyroid on
palpation
Campos-Barrera| 37, Severe neck pain 30 No Thyroid iodine scan No 4 weeks o Complete
E et al[5] |female|irradiating to the right showed no resolution
jaw and ear as well as radioactive iodine
fatigue. uptake.
Chakraborty U [ 58, [ Patient developed a 30 Yes diffuse|Radionuclide thyroid No _ Analgesics, Hypothyroid 1
et al[10] male high grade scan with favipiravir and month after
intermittent fever technetium-99m azithromycin along follow up
(temperature-101.3°F) showed poor and with zinc tablets
with tachycardia patchy radiotracer and vitamin C
(pulse rate-116 uptake, which capsules, oral
bpm)(Apart from rendered prednisolone at the
neck pain and visualisation of the dose of 30 mg/day
increased frequency thyroid gland
of stools difficult, with high
circulating and
background radio
activities
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Table 1) contd.....
Chong WH et | 37, | One-week history of 30 days No Outpatient thyroid No 7 days | Oral aspirin for his [Hypothyroidism
al[11] male | anterior neck pain, gland ultrasound neck pain together | after 3 weeks
fatigue, chills, scan that revealed with propranolol
palpitation, heat diffusely for his tachycardia
intolerance, anorexia, heterogeneous and tremors
and unintentional echotexture, which
weight loss. was concerning for
thyroiditis
Davoodi L er | 33, Fever (39°C), 8 days No Thyroid ultrasound, No 1 month | Dexamethasone 4 Complete
al[12] male | sweating, dry cough, a heterogeneous and 45 days| mg every 8 hours resolution
neck tenderness, thyroid gland with for 5 days. He was
tachycardia bilateral ill-defined discharged with
hypoechoic oral prednisone 25
mg daily
De San Juan MJ| 47, Anterior neck pain [Asymptomatic Yes Neck ultrasound No 4 weeks Patient opted to  |Hypothyroidism
etal. [13] |female| associated with neck for covid |asymmetric| showed a slightly continue after 8 weeks
tenderness and goiter. enlarged right monitoring
thyroid lobe, with
ill-defined
hypoechogenicity
and normal
vascularity in both
lobes
Ippolito Setal.| 69, Palpitations, 5 No At thyroid scan No o 40 mg intravenous Complete
[14] female insomnia, and using Tc 99-m, there methylprednisolone|  resolution
agitation, despite was no uptake for 3 days, then
being afebrile and continuing with
clinically stable. She 25 mg oral
had no neck pain prednisone
Khatri A et 41, Anterior neck pain 14 days Yes A thyroid ultrasound No Symptoms | Started on oral Complete
al.[3] female| and swelling, fever, revealed a resolved | ibuprofen 600 mg resolution
unintentional weight heterogenous thyroid after 45 every 6 h and
loss, fatigue, alopecia, gland, with bilateral days prednisone 40 mg
heat intolerance, patchy ill-defined daily
irritability, headaches, hypoechoic areas
bilateral hand
tremors, and
palpitations
Mattar SAM et | 34, Anterior neck pain 9 days Yes, Colour flow Doppler| Yes, cervical | 10 weeks | Prednisolone at a Complete
al [15] male | that was refractory to asymmetric| showed reduced dose of 20 mg. A resolution
symptomatic blood flow in both steroid-tapering
treatment and a new lobes. There were no regimen
onset tachycardia definite nodules seen
ranging from 90 to in the thyroid gland.
120 beats/ min. He
remained afebrile.
Diffuse asymmetric
goitre was found with
regions on both lobes
that were hard and
tender to palpation.
Few cervical lymph
nodes were palpable
bilaterally
Mehmood MA | 29, Fever and 49 Yes Bedside ultrasound No 10 weeks |Prednisone (20 mg)|  Complete
et al.[16] female| odynophagia, pain asymmetric revealed a and atenolol (25 resolution
with swallowing solid heterogeneously mg) daily
food, which gradually enlarged thyroid
progressed to gland
difficulty swallowing
liquids and
saliva,exertional
tachycardia and
shortness of breath,
limiting her exercise
tolerance to a block
and unintentional
weight loss
Ruano R et 28, | Feverup to 38.5 <C, 13 days Yes, grade [99mTc-pertechnetate o 4 weeks | 500 mg of aspirin Complete
al[17] female|neck pain irradiated to 2 goiter was performed and 40 mg of resolution
the jaw, sore throat, which showed propranolol, both
palpitations and absence of uptake in every 6 h.
severe asthenia the gland
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Table 1) contd.....
Ruggeri RM et | 43, Patient developed 42 Yes diffuse| Thyroid scintigraphy| Cervical and | 4 weeks Oral prednisone Complete
al. [18] female|pain and tenderness in showed markedly |submandibular (25 mg/day) as the resolution
the anterior cervical reduced 99mTec- starting dose
region, fatigue, pertechnetate uptake
tremors, palpitations, in the gland
mild tremors of the
extremities, a diffuse
and painful goiter
Brancatella A e#| 38, |Neck pain radiating to 16 days - Neck ultrasound - Symptoms | Prednisone therapy Complete
al. [19] Patient female| jaw, asthenia and showed an enlarged disappeared| (25 mg/d) was resolution
1 fever, hospitalized for thyroid gland with after a few started
a fib multiple hypoechoic days
areas and absent
vascularization at
color doppler
Brancatella A et| 29, |Neck pain radiated to 14 days o Neck ultrasound o Symptoms | Prednisone (25 Subclinical
al. Patient 2 [female| the jaw associated showed multiple disappeared mg/d) and hypothyroidism
with asthenia, diffuse hypoechoic after 2 propranolol (40
palpitations and areas and low weeks mg/d) was started
sweating vascularization at
color doppler, while
at Accepted
Manuscript 4
99mTechnetium
scintigraphy, thyroid
uptake was absent.
Brancatella A et| 29, [ Neck pain radiated to 20 days o Neck ultrasound o Symptoms | Ibuprofen (600 Subclinical
al. Patient 3 [female| the jaw and to right revealed a diffuse disappeared mg/d) hypothyroidism
ear, palpitations, enlarged gland, with after 2
tachycardia and multiple hypoechoic weeks
sweating areas and absent
vascularization at
colour doppler
Brancatella A et| 46, Severe neck pain 1 month Enlarged thyroid o Symptoms | Prednisone (25 Complete
al. Patient 4 [female| radiated to the jaw, with multiple disappeared mg/d) resolution
fever, palpitations, hypoechoic areas after 2
anxiety was detected at neck weeks
ultrasound
Sohrabpour S et| 26, Fever (more than _ Yes Ultrasonography _ 1 month Prednisolone 25 Complete
al. [20] Patient |female 38°C), fatigue, showed bilateral mg/ day resolution
1 palpitations, and hypoechoic areas in
anterior neck pain thyroid gland
Sohrabpour S et| 37, Fever (more than o Yes Ultrasonography _ I month | Prednisolone 25 Complete
al. Patient 2 [female 38°C), fatigue, showed bilateral mg/ day resolution
palpitations, and hypoechoic areas in
anterior neck pain thyroid gland
Sohrabpour S et| 35, Fever (more than _ Yes Ultrasonography _ I month | Prednisolone 25 Complete
al. Patient 3 | male 38°C), fatigue, showed bilateral mg/ day resolution
palpitations, and hypoechoic areas in
anterior neck pain thyroid gland
Sohrabpour S et 41, Fever (more than o Yes Ultrasonography o 1 month Prednisolone 25 Complete
al. Patient 4 [female 38°C), fatigue, showed bilateral mg/ day resolution
palpitations, and hypoechoic areas in
anterior neck pain thyroid gland
Sohrabpour S er| 52, Fever (more than . Yes Ultrasonography . I month | Prednisolone 25 Complete
al. Patient 5 | male 38°C), fatigue, showed bilateral mg/ day resolution
palpitations, and hypoechoic areas in
anterior neck pain thyroid gland
Sohrabpour S et| 34, Fever (more than o Yes Ultrasonography o 1 month Prednisolone 25 Complete
al. Patient 6  [female 38°C), fatigue, showed bilateral mg/ day resolution
palpitations, and hypoechoic areas in
anterior neck pain thyroid gland
4. DISCUSSION regardless of treatment, while 83.3% of patients who received

Our systematic review demonstrated many similarities
across cited case reports. 75% of patients were female, with a
mean age of 38.67 years. Corticosteroids were used in 83% of
cases. Beta-blockers, NSAIDS, and other drugs were used as a
symptomatic treatment in some patients. Ultrasound showed
diffuse or patchy hypoechogenicity in the majority of cases.
Complete resolution was achieved in 70% of all cases

with

corticosteroid treatment achieved complete resolution.

SARS-CoV-2 is an enveloped virus belonging to the
family Coronaviridae

a single-stranded positive

ribonucleic acid (RNA) at its core. Its primary route of
infection is via the respiratory system, and transmission
through direct contact with contaminated surfaces may also
occur, causing the current COVID-19 pandemic that began
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spreading by the end of the year 2019 [1, 21]. It enters the cell
through the Angiotensin-Converting Enzyme-2 (ACE-2)
receptors which are expressed to a high degree on the
respiratory epithelial cells. The binding of the SARS-CoV-2
virus to the ACE-2 receptors leads to the fusion of the cell and
virus membranes [22]. After the fusion of the virus and host
cell membranes, the viral RNA uses cells machinery for
replication. The immune response plays a major role in the
disease as it has been shown that innate response cytokines
levels may be predictive of both the clinical presentation and
clinical course [23]. Since no antiviral therapy has been proven
to lower mortality, management of COVID-19 is supportive,
focusing on treating symptoms and supporting the respiratory
system. Dexamethasone is the only medication proven to lower
mortality in severe and moderate cases [24].

Subacute thyroiditis is an uncommon disease of the
thyroid. It is thought to be a viral disease since a significant
number of patients develop the disease during or after an
episode of upper respiratory tract infection [25]. Many viral
diseases have been associated with SAT, including influenza,
mumps, measles, coxsackievirus, adenovirus, enterovirus, HIV,
and hepatitis E. Some studies reported variable seasonal peaks
of SAT related to influenza, coxsackievirus, and echoviruses
[26, 27]. In addition, several cases of thyroid dysfunction were
reported in patients during the SARS pandemic in 2002 [28].

Although several cases of SAT after COVID-19 were
reported in the literature, demonstrating a causal relationship is
difficult since cases are rare and often solitary. Nevertheless, it
is important for physicians to be aware of COVID-19 as a
possible cause for developing SAT. All reviewed cases either
tested positive for COVID-19 by performing PCR or were
positive for COVID-19 I1gM and IgG. However, three cases did
not present with COVID-19 symptoms, and SAT was their first
presentation, delaying performing proper isolation procedures.
Further suspicion of COVID-19 as a trigger for SAT can be
made after testing negative for other possible viral aetiologies.

Recent studies that have described the pathophysiology of
COVID-19 infection suggested the mechanism of SAT related
to SARS-CoV-2, raising the suspicion of a causal relationship.
Hoffman et al. have demonstrated the interaction between
SARS-CoV-2 and ACE-2 receptors and the subsequent cellular
entry of the virus [22]. Besides the lungs, many other organs
express ACE-2 receptors. Higher levels than the lungs were
reported in the thyroid, small intestines, testis, heart, and
kidneys, and medium levels in the colon, liver, bladder, and
adrenal glands, explaining the extrapulmonary symptoms that
were described in many COVID-19 patients. Nevertheless, the
fact that transmission of the virus is primarily through the
respiratory tract explains why the respiratory system is the
most affected [29, 30].

SAT is more common in females (2-6:1 female-to-male
ratio). The reason for female predominance could be due to the
higher degree of expression of ACE-2 receptors in follicular
thyroid cells, which, as mentioned earlier, appears to be
playing an important role in the pathogenesis of SAT related to
COVID-19 [2]. SAT occurs mostly in the third or fourth
decade of life with an average age of 35.2 +/-11.2 years [26].
Clinical signs and symptoms are variable; however, neck pain
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and tenderness are nearly universal in all patients,
distinguishing this condition from other thyroid conditions
such as Graves’ disease, Hashimoto’s thyroiditis, and painless
thyroiditis [27]. Other signs and symptoms related to
hyperthyroidism include palpitations, fatigue, fever, and weight
loss, which usually persist for three to six weeks after initial
complaint [26, 31]. Genetic predisposition to SAT was
suggested based on the familial occurrence of the disease, and
individuals with the human leukocyte antigen (HLA) B35 were
particularly predisposed [25]. The clinical outcome of SAT is
complete recovery in 90-95% of patients, although transient
hypothyroidism may occur, which could last from weeks to
months with a recurrence rate of SAT in around 7% [25]. Rare
yet serious side effects have been reported, such as thyroid
storm and ventricular tachycardia [32, 33].

Clinical features of thyroid inflammation (pain and
tenderness over the thyroid), accompanied by laboratory
findings suggestive of hyperthyroidism, are usually adequate to
diagnose SAT [27]. In the acute phase of inflammation, WBCs
count, ESR, and CRP are usually elevated, and patients are in a
hyperthyroid state due to thyroid follicular destruction, which
leads to high free T3 and T4 with a low T3:T4 ratio.
Laboratory findings also may show low or undetectable levels
of antithyroglobulin antibodies and antithyroid peroxidase. In
case of uncertainty, thyroid ultrasonography usually shows
hypoechoic areas on a normal-to-mildly enlarged thyroid. In
addition, radioiodine imaging studies help in diagnosing SAT
by showing low or heterogeneous uptake of iodine [25, 27].
The most important differential diagnoses of SAT include
acute suppurative thyroiditis, Graves’ thyroiditis, Hashimoto’s
thyroiditis, painless thyroiditis, and drug-associated thyroiditis
[31]. Since SAT is a self-limiting disease, treatment should
focus on the management of symptoms. Patients with mild to
moderate pain can be given NSAIDs or salicylates and
corticosteroids for severe pain. High dosing of prednisone
(30-60 mg/d daily), tapered over 4-6 weeks, is usually effective
in relieving pain. Beta-blockers should also be administered to
treat symptoms of hyperthyroidism [25, 27].

5. LIMITATIONS

Since this study reviewed case reports and series, it is
vulnerable to selection bias, in addition to the inability to
establish a causal relationship between COVID-19 and SAT
since cases are rare. Many reported cases lacked certain
information regarding clinical features and diagnostic
procedures, such as thyroid radioisotope scans.

CONCLUSION

Due to our current situation, our knowledge of COVID-19
and its complications is growing rapidly. Despite that, many
questions remain unanswered, and there are many areas to be
explored. The endocrine complications of COVID-19 and their
management have been disregarded by most as they are rare,
yet they remain a significant cause for morbidity and possibly
mortality in many patients. In our article, more favourable
outcomes were linked with the use of corticosteroid therapy.
Until larger studies can be conducted, the management of SAT
caused by COVID-19 remains to be based on each individual
case. However, the treatment regimen should include
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corticosteroid therapy.
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