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ABSTRACT

Subacute thyroiditis (SAT) is a self-limiting thyroid dysfunction of viral origin. Relatively little is known about its occurrence in
SARS CoV-2 infected COVID-19 patients. Herein, we report a case of SAT in a 58-year-old patient that was apparently trig-
gered by infection with SARS CoV-2. Clinical, laboratory and imaging features of the patient are presented. The patient was
vitally stable with a slightly tender and warm thyroid gland, which was painful on swallowing. His free thyroxine (FT4) was ele-
vated, thyroid stimulating hormone (TSH) was below normal and free triiodothyronine (FT3) was in the physiological range.
Previous thyroid exam conducted as a part of routine annual physical checkup was normal. The patient was put on predniso-
lone and recovered completely within three weeks.

Key indexing terms: COVID-19; SARS CoV-2; Subacute thyroiditis. [Am J Med Sci 2021;362(3):303–307.]
INTRODUCTION
On31st of December 2019, a novel coronavirus,
later named Severe Acute Respiratory Syn-
drome Coronavirus (SARS-CoV)-2, was

detected in the Wuhan city of China in patients who
suffered from an atypical pneumonia.1 The disease
caused by the virus was named the Coronavirus Dis-
ease of 2019 (COVID-19). The virus is highly conta-
gious and has spread rapidly all over the World
infecting millions of people. Like a typical coronavirus,
SARS-CoV-2 is a single stranded positive sense RNA
virus and belongs to beta genus of the Coronaviridae
family. The coronaviruses of this genus have caused
two epidemics in the last two decades in humans:
SARS in 2002 and MERS (Middle East Respiratory
Syndrome) in 2012.2 It has been found that SARS-
CoV-2 enters target host cells via angiotensin convert-
ing enzyme (ACE)�2 receptors. As ACE2 is expressed
hern Society for Clinical Investigation. Published by Elsev
� www.ssciweb.org
on a wide variety of cell types and tissues in the
body,3 it is not surprising that COVID-19 patients pres-
ent with a wide range of clinical symptoms such as
fever, chills, cough, dyspnea, myalgia, headache and
diarrhea, etc.4 Apart from being the metabolic regulator
of the body, thyroid gland dysfunction affects innate
immunity and may contribute to the pathogenesis of
COVID-19.5 Subacute thyroiditis (SAT), also known as
De-Quervain’s thyroiditis, is a self-limiting acute inflam-
matory disease of the thyroid that is accompanied by
symptoms such as neck pain, fever and other indica-
tors of thyroid dysfunction. It is often triggered in viral
infections such as influenza virus, human immunodefi-
ciency virus (HIV), hepatitis E virus (HEV) and hepatitis
C virus (HCV), etc.5,6 However, relatively little is known
about potential effects of the SARS-CoV-2 infection on
the thyroid gland.7,8 Here we report the case of a
COVID-19 patient that developed SAT.
ier Inc. All rights reserved. 303
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CASE PRESENTATION
A 58-year-old diabetic and hypertensive male pre-

sented with mild fever. The chronic diseases were con-
trolled with tablet metformin (500 mg TDS) plus injection
glargine (insulin) (30 units OD) and tablet telmisartan
(80 mg OD). On 12th June 2020, he underwent reverse
transcription polymerase chain reaction (RT-PCR) testing
of his nasopharyngeal swab for the SARS-CoV-2 RNA
and was found positive (Fig. 1). The patient was sus-
pected for the viral infection as he had lived with his son
who had tested positive for the virus on June 5, 2020
and was home quarantined. Furthermore, on June 6, he
also developed low grade fever (37.2−37.7 °C), mild
myalgia and fatigue. There were no other symptoms, and
his oxygen saturation levels were above 95 percent. The
patient was receiving azithromycin (500 mg OD) and
paracetamol (1 g TDS); his fever was touching base line
and his overall health status was improving. Six days fol-
lowing his symptoms, i.e. on June 12, 2020, the patient
experienced high grade fever (39.4−40 °C) along with
extreme fatigue and delirium. A chest X-ray was per-
formed which indicated infection and the patient was
put on IV cefepime (1 g BD) and oral moxifloxacin
(400 mg OD) for three days. Meanwhile, the patient
experienced staring gaze, weakness with 5 kg of unin-
tentional weight loss over 12 days, along with tender
thyroid and odynophagia, but no symptomatic tachy-
cardia. Physical examination revealed febrile, tachyp-
neic patient with pulse rate of 98 beats/minute.
Simultaneous local examination of the thyroid showed
warmth and tenderness with odynophagia. Upon clini-
cal suspicion of SAT, IV Dexamethasone (4 mg BD) and
naproxen were initiated as a treatment for SAT. To mini-
mize the side effects on glycemic control, insulin on
sliding scale was started with close blood pressure
monitoring with the same dose of telmisartan. Mean-
while, thyroid function tests (free T3, free T4 and thyroid
stimulating hormone [TSH]) were advised whose results
were suggestive of hyperthyroidism (Fig. 1). Notably,
the patient’s first routine thyroid function test, con-
ducted earlier on May 8, 2020, as a part of routine
annual medical exam was normal.
FIGURE 1. Evolution of clinical symptoms, treatment and diagnostic para
tests; PCR, PCR test for SARS-CoV-2 RNA; IgG, Anti SARS-CoV-2 IgG.
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IV dexamethasone was discontinued after 3 days and
the patient was put on oral prednisolone (15 mg BD) for 1
week followed by stepwise tapering off. Meanwhile, the
patient’s serial blood pressure and glycemic control were
regularly monitored and remained in physiological limits
with medication. Moreover, among hematological and bio-
chemical parameters, erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), ferritin level, and free T4
levels were elevated. One week after the initial thyroid
exam, a fresh thyroid evaluation was performed, which
also indicated hyperthyroidism (Fig. 2). However, the thy-
roid function tests conducted for the next two consecutive
weeks were found to be in normal ranges and hyperthy-
roidism was resolved. Moreover, the tenderness and
warmth of the gland also disappeared after 4 days, and
prednisone was tapered off (i.e. 10 mg BD for 5 days,
10 mg OD for 3 days and finally 5 mg OD for 3 days). Two
consecutive RT-PCR tests for the SARS-CoV-2 conducted
on June 26 and June 27 were found to be negative, and
the test for COVID-19 specific antibody (IgG) performed on
July 5 was positive (Fig. 1). A HRCT was carried out on
June 19 to visualize any COVID-19-related lung pathology
and though the patient was completely asymptomatic,
without any respiratory issue, his HRCT revealed ground
glass appearance in both lungs even on day 14 (Fig. 3).
The last evaluation was conducted on July 10, 2020, upon
which the patient was asymptomatic. The thyroid functional
tests and inflammatory markers were also normal.
DISCUSSION
Herein we report the case of a SARS-CoV-2-infected

COVID-19 patient who developed SAT in the course of
the infection. The condition was not pre-existing in the
patient. Many viruses such as influenza virus, Epstein-
Barr virus (EBV), hepatitis E virus (HEV), human immuno-
deficiency virus (HIV), human cytomegalovirus (HCMV),
etc., can lead to SAT.9 In 20020s outbreak of SARS-CoV-
1 infection, autopsies performed on infected patients
showed thyroid injury, but the virus infection was never
associated with SAT.10 In the case of SARS-CoV-2 pan-
demic, only a few cases of SAT in COVID-19 patients
meters over the course of time. Abbreviations: TFT, Thyroid function
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FIGURE 2. Clinical lab parameters over the course of time. Abbreviations: FT3, free triiodothyronine; FT4, free thyroxine; TSH, thyroid stimulat-
ing hormone or thyrotropin; WBC, white blood cells; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein. Reference ranges:
FT3 ng/ml (0.80−2.00), FT4 ng/ml (0.93−1.70), TSH lU/ml (0.27−4.27), WBC x109 cells/L (4.00−11.00), ESR mm/1st h (0.00−10.00), CRP mg/dl
(< 0.05).

FIGURE 3. HRCT of the patient fourteen days after initiation of clini-
cal symptoms. The arrows show ground glass appearance.

COVID-19 and Sub-Acute Thyroiditis
have been reported. The first such case was reported in
Italy by Brancatella et al. in an 18 years old SARS-CoV-
2-infected female. The patient recovered from symptoms
within one week of taking prednisone. Her thyroid func-
tions and inflammatory markers took 40 days to resolve
completely.10 Ruggeri et al. reported another case of de
novo SAT occurring in a SARS-CoV-2 infected woman.
She developed the condition six weeks following the
upper respiratory tract infection.11 The condition
resolved progressively within 4 weeks upon corticoste-
roid therapy. More recently, Mattar et al. described a
case of SAT occurring in a hospitalized COVID-19
patient.12 The authors reported rapid resolution upon
treatment with corticosteroids. The patient showed
upper neck pain along with respiratory tract symptoms.
Another de novo case of SAT in a hospitalized COVID-19
patient was reported by Ippolito et al.13 Interestingly, the
patient experienced no neck pain (despite enlarged and
hypoechoic thyroid) and was treated with pain killers,
hydroxychloroquine plus lopinavir/ritonavir and low-
flow oxygen therapy. SAT resolved upon treatment
with high dose steroids. Interestingly, the patient’s
Copyright © 2021 Southern Society for Clinical Investigation. Published by Elsev
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RT-PCR tested positive even after all the symptoms
disappeared. Despite rarity of SAT in SARS-CoV-2
infected COVID-19 patients, a retrospective study has
shown that a majority of COVID-19 patients had
decreased levels of TSH and FT3 compared to those
in controls.7 Interestingly, the degree of the decrease
in these levels correlated with severity of the disease.
These studies suggest that thyroid function becomes
compromised in a majority of the SARS-CoV-2-
infected patients. However, SAT could also occur in
some of these patients. It has been well documented
that certain individuals are genetically prone to the
development of SAT. For example, HLA-B35 is the
most common haplotype found in SAT patients.14

Thus, it would be interesting to see whether the
COVID-19 patients who develop SAT inherit this hap-
lotype.

SAT leads to severe pain, fever, myalgia and fatigue
along with difficulty in swallowing, and with symptoms of
hyperthyroidism (tachycardia, palpitation and sweating).
ESR and CRP both are elevated in this condition while anti-
TPO and anti-TG antibodies are lacking. FT3 and FT4 both
remain in high levels while TSH levels are low.15 SAT mainly
affects middle aged persons with female predominance.
Three clinical phases are usually observed during SAT: the
first phase is presented with hyperthyroidism followed by
second phase of hypothyroidism, which lasts for approxi-
mately 6 months and thereafter, the third phase (euthyroid)
appears.16 However, in long term follow up of this patient,
neither symptomatically nor laboratory features became
suggestive of hypothyroidism (Fig. 1). This finding was in line
with the study stating that only 30% of SAT patients will
undergo a hypothyroid phase.17 Moreover, diagnosis of SAT
is made on clinical history, cytology and thyroid scanning
reports. The reports reveal low iodine uptake while
ier Inc. All rights reserved. 305

http://www.amjmedsci.com
http://www.ssciweb.org


Ashraf et al
ultrasonography shows hypo-echogenicity of the gland.
Treatment plan for SAT depends on clinical condition of the
patient. In mild cases, no treatment is required while in
severe cases glucocorticoid therapy is suggested. Forty mg
prednisone is given once daily for a week which is reduced
gradually over next 6 weeks. Thyroxin is suggested for
patients who develop permanent hypothyroidism after a
SAT episode.18

In the case reported here by us, the patient’s thyroid
function test was normal a month earlier before testing
positive for the SARS-CoV-2. The patient had developed
symptoms of neck pain and hyperthyroidism after one
week of being positive for the viral infection with normal
procalcitonin levels. He took prednisone and became
asymptomatic within one week of the treatment, which
was then gradually tapered off. His-inflammatory
markers and thyroid functions took almost 22 days to
resolve completely. Hence, in COVID-19 cases with fever
and pain in the anterior neck (enlarged, tender and warm
thyroid) testing with TSH and at least a free T4 measure-
ment should be done to rule out SAT.

One of the limitations in the case was the inability to
test for thyroid ultrasound or radio-iodine uptake scan
(RAIU) of the patient. The tests were abandoned as it
may have exposed the medical staff and other patients
to the virus. Moreover, Xie et al. have reported that thy-
roid ultrasound may not always provide conclusive evi-
dence for diagnosis of SAT and its differentiation from
Graves’ disease.19 Another study, suggests RAIU is vari-
able and can range from depressed to increased uptake
depending on the extent of follicular destruction.20
CONCLUSIONS
SAT could occur in COVID-19 patients. Therefore,

clinicians should also focus on testing thyroid function in
these patients with clinical features of hyperthyroidism,
fever, anterior neck pain, and/or previous history of thy-
roid dysfunction.
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