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ABSTRACT

Subacute thyroiditis (SAT) is a painful thyroiditis that often requires steroid therapy. Here, we
report the first case of severe SAT in a patient who received the first dose of mRNA coronavirus
disease 2019 (COVID-19) vaccination. A 34-year-old man without a viral prodrome felt a lump
when swallowing 5 days after his first dose of mRNA-1273 (Moderna) vaccination. Ten days
after vaccination, the patient visited the hospital and was advised to rest and take nonsteroidal
anti-inflammatory drugs. He revisited the hospital 10 days later as symptoms aggravated with
anterior neck pain, headache, fatigue, muscle weakness, and weight loss. Thyroid hormone
levels and inflammatory markers were consistent with thyrotoxicosis. A thyroid ultrasound
scan revealed typical SAT findings. His symptoms rapidly improved after receiving prednisone.
A week later, the patient successfully completed his second dose of the vaccine. The thyroid
function test results were nearly normal 1 month after the completion of the vaccination. We
report this case to raise awareness of the occurrence of SAT after COVID-19 vaccination. As the
risk of COVID-19 outweighs the minor risks of the vaccine, managing the side effects of the
first vaccine dose is crucial to complete COVID-19 vaccination.

Keywords: COVID-19; COVID-19 Vaccines; mRNA-1273 Vaccine; Subacute Thyroiditis;
Anterior Neck Pain

INTRODUCTION

Subacute thyroiditis (SAT) is a painful thyroiditis presumed to be caused by viral infection
or a post-viral inflammatory process. However, there are also reports of SAT after the
administration of viral vaccinations, such as the seasonal flu vaccine.! As the rate of
vaccination against coronavirus disease 2019 (COVID-19) has risen worldwide, reports of
COVID-19 vaccine-related SAT are increasing.217 However, previous reports did not mention
the completion of the COVID-19 vaccine when the SAT developed after the first dose of
vaccination. Here, we present the first case of severe SAT in Korea in a patient who had
received the first dose of mRNA-1273 vaccine (Moderna) and successfully completed his
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second dose during the treatment. Further, we summarized 22 patients who were previously
reported to develop SAT following COVID-19 vaccination.

CASE DESCRIPTION

A 34-year-old male physician was admitted to the endocrinology outpatient clinic on the 20th
day after the first dose of mRNA-1273 vaccination. He reported fatigue, headache, weakness

in the lower extremities, sweating, and weight loss, which started 5 days after the first dose

of the vaccine; the first symptom was a lump sensation when swallowing. The course of

the vaccination and his symptoms are shown in Fig. 1. As the patient was a physician, he
assumed that the symptoms were the common side effects of vaccination, such as neck
lymphadenopathy, which was reported after mRNA-1273 vaccination. As symptoms worsened,
he visited the infectious disease outpatient clinic on the 10th day after vaccination. At that
time, his physical examination was unremarkable. The serum polymerase chain reaction assay,
electrocardiography, chest radiography, and laboratory tests showed no evidence of COVID-19
or other known side effects of COVID-19 vaccination, such as myocarditis (Supplementary
Table 1, Supplementary Figs. 1 and 2). He was advised to rest, and nonsteroidal anti-
inflammatory drugs were prescribed; however, the symptoms persisted.

At presentation, his body temperature was 37.8°C, and he had sinus tachycardia (108/min).
Physical examination revealed goiter, and pain was observed when it was touched. His

@ @ @ @ @

Evaluations: Assessment: Assessment: Assessment: Assessment: Assessment:
Physical examination, | | Thyrotoxicosis symptoms Improved symptoms No symptoms No symptoms No symptoms
nCoV-PCR test, TFT abnormalities Remained TFT Normal TFT Elevated TSH Elevated TSH
Laboratory test, Increased ESR abnormality Remained US (TSH 9.5 ulu/mL) (TSH 8.49 ulu/mL)
Chest x-ray, ECG Enlarged thyroid gland Remained US abnormality Remained US abnormality
abnormality

Diagnosis: Diagnosis:
r/o acute viral illness Subacute thyroiditis
Plan: Plan: Plan: Plan: Plan: Plan:
Medication and Start steroid therapy Tapering steroid Stop steroid therapy Observation Observation
observation

Ist dose of Lump sense when swallowing, 2nd dose of

MRNA-1273 fati EChe. fover MRNA-1273

vaccination QR neadache, .eve g vaccination

(Moderna) muscle weakness, weight loss (Moderna)

| | I |
| | I I I |
06/25/21 06/30/21  07/05/21 07/15/21 07/23/21 08/19/21 09/16/21 10/29/21
(Day 0) (Day5) (Day 10) (Day 20) (Day 28) (Day 55) (Day 83) (Day 126)
Self-medication  Prescribed Steroid treatment

Ibuprofen 200 mg,
acetaminophen 650 mg

Naproxen 500 mg,
acetaminophen 650 mg

Prednisone for 40 days

Fig. 1. Timeline of the symptoms, diagnosis and treatment of subacute thyroiditis after mRNA-1273 vaccination (Moderna).
nCoV-PCR = novel coronavirus polymerase chain reaction, ECG = electrocardiogram, TFT = thyroid function tests, US = ultrasound scan, ESR = erythrocyte

sedimentation rate, TSH = thyroid-stimulating hormone.
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Fig. 2. Thyroid US image demonstrates enlarged thyroid gland (1.97 x 2.20 cm) with heterogeneous echotexture
granuloma at the patient’s second visit to hospital.
US = ultrasound scan.

thyroid hormone levels and inflammatory markers were consistent with thyrotoxicosis:
thyroid-stimulating hormone (TSH) 0.005 pIU/mL (normal range, 0.4—4.8 pIU/mL), T3 2.82
ng/ml (normal range, 0.6-1.6 ng/mL), free T4 4.35 ng/dL (normal range, 0.8-1.71 ng/dL),
C-reactive protein 6.54 mg/dL (normal range, 0-0.3 mg/dL), and sedimentation 79 mm/hr
(normal range, 0-26 mm/hr). Thyroid autoantibody levels were normal: anti-microsome Ab
<91U/mL (normal range, 0.4—4.8 IU/mL), anti-thyroglobulin antibody 11.10 IU/mL (normal
range, 0-115 10 IU/mL), and thyroid-stimulating immunoglobulin 0.1 IU/L (normal range,
0-1.5IU/L). Thyroid ultrasonography (USG) demonstrated typical SAT findings, including
an enlarged thyroid gland and heterogeneous echotexture (Fig. 2). Prednisone 30 mg was
initiated, and his symptoms rapidly improved after medication. A week later, he received a
second dose of the mRNA-1273 vaccine as scheduled while taking 22.5 mg of prednisone. He
further had no symptoms associated with SAT and took prednisone for a total of 40 days,
which was slowly tapered.

On the 55th day, his thyroid hormone level normalized (TSH, 0.288 pIU/mL; T3, 0.72 ng/mL;
and free T3, 0.81 ng/dL), but the USG revealed an enlarged thyroid gland. On the 83rd day,
the TSH level increased to 9.5 pIU/mL. As his free T4 level (0.85 ng/dL) was in normal range,
he was observed without any medication and TSH level slightly decreased to 8.5 pIU/mL (day
126). The patient experienced symptoms associated with SAT.

Ethics statement
Informed consent for publication of clinical data was obtained from the case patient.

DISCUSSION

To the best of our knowledge, this is the first case of SAT caused by mRNA vaccination against
COVID-19 in Korea. The patient developed SAT after the first dose of mRNA-1273 COVID-19
vaccination (Moderna) and completed the second dose while being treated for SAT.
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SAT is presumed to be caused by a viral infection in which many patients have a viral
prodrome typically 2 to 8 weeks beforehand. Adenovirus, enterovirus, influenza virus,
coxsackievirus, mumps, measles, and other viruses have been reported as possible agents
in SAT.18 Although the pathogenesis of SAT is not yet clearly defined, it is thought to be
associated with genetically predisposed individuals who carry certain human leukocyte
antigen (HLA) haplotypes.19 A unifying hypothesis is that an antigen from the viral infection
binds to HLA-B35 molecules on macrophages, which activates cytotoxic T lymphocytes
that damage thyroid follicular cells. Furthermore, cases of SAT are also seen after viral
vaccinations, such as the seasonal flu vaccine.l One is thought that viral antigens in the
vaccine may damage thyroid cells, similar to infectious agents. The other is autoimmune/
inflammatory syndrome induced by vaccine adjuvants.20

SAT has been reported following severe acute respiratory syndrome coronavirus 2 infection since
the emergence of the COVID-19 pandemic,21,22 and more recently, cases of SAT associated with
COVID-19 vaccination have increased rapidly. To date, a total of 16 reports with 22 SAT cases

after vaccination against COVID-19 have been reported.217 The clinical features of each patient,
including our patient, are summarized in Table 1. Six types of vaccines have been reported to be
associated with SAT: AstraZeneca (6 cases),2*8:913 CoronaVac (5 cases),%1415 Pfizer-BioNTech

(4 cases),>%11,16 Moderna (3 cases),212 Janssen (1 case),® Covaxin (1 case)l7 and cases that did not
include the type of vaccine (3 cases).3:10 There were more cases of SAT after the first dose (13/23
cases) than after the second dose (10/23 cases). Most patients were female (18/23 cases), and
patients ages ranged from 26 to 75 years (median, 40 years). The median number of days for the
development of symptoms after vaccination was 7 days (range, 5-21 days). It took about median 2
weeks from the onset of symptoms to the diagnosis, but it ranged from 6 days to 10 weeks. Of the
23 patients, 13 required steroid therapy. As compared with 8 cases of SAT after influenza vaccine
(time of exposures, 2 days to 8 weeks; treatment, steroid use among 4 cases),! SAT associated
with COVID-19 vaccine seems to develop around 7 days after the injection and commonly requires
steroids. This may occur regardless of the vaccine type and shots. Females seem to be more
vulnerable as they are known to be risk factors for typical SATs. It seems that it takes about 2 weeks
to diagnose because the development of SAT after COVID-19 vaccination is not well known.

Our patient completed the second dose while receiving steroid treatment. With respect

to safety, vaccination undergoing steroid treatment was concerned with the setting of

live vaccination and at systemic doses equivalent to 2 mg/kg or a dose of 20 mg per day of
prednisone equivalents for 2 or more weeks. Although our patient started taking 30 mg of
prednisone a week ago, the vaccine did not employ live viruses, so we did not anticipate

any problems. With respect to efficacy, previous data demonstrate that chronic high-dose
steroids may impair vaccine-based immunity, but its efficacy is small.23 Since the symptoms
caused by SAT were severe, our patient could not delay or stop the steroid treatment. The
safety and efficiency of steroid use in COVID-19 vaccinations require further research.

More than 70% of the Korean population has received a COVID-19 vaccine and booster
vaccination shots have recently begun. We report this case to raise awareness of the occurrence
of SAT after COVID-19 vaccination as its symptoms can severely interfere with the patients’
daily lives. To the best of our knowledge, this is the first case of a patient who completed
vaccination with appropriate treatment for SAT. SAT can be mistaken as a common side effect
of COVID-19 vaccination. The general side effects of vaccination usually resolve within 2-3
days. If anterior neck pain with fatigue, fever, and muscle pain persists unlike the usual course
of post-vaccination symptoms, clinicians should consider SAT as a cause.
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Table 1. Clinical features of patients previously reported to develop subacute thyroiditis after coronavirus disease 2019 vaccination

Author Type of vaccine Number  Age/sex Time of Chief complaints Symptom Medication
of shots symptoms duration until
onset diagnosis
Current MRNA-1273 (Moderna) 1st shot 34/Male 5days Anterior neck pain, fatigue, headache, 15days Acetaminophen
fever, tachycardia, weight loss naproxen
After diagnosis:
prednisone 30 mg
Patient 12 mRNA-1273 (Moderna) 1st shot 49/Female 1week Headache, cervical sore throat 3 weeks Diclonfenac,
prednisolone
Patient 212 mRNA-1273 (Moderna) 2nd shot 42/Female  5days Earache radiating down to the lateral and - Nonsteroidal anti-
anterior neck and bilateral lower jaw inflammatory drugs,
prednisone
Patient 35  BNT162b2 (Pfizer-BioNTech) 1st shot 42/Female 5days Sore throat, palpitations, tachycardia 10days Prednisone,
propranolol
Patient 416  BNT162b2 (Pfizer-BioNTech) 1stshot 51/Female 4 days Nausea, mild anterior neck pain and fever 11days Methylprednisolone
Patient 511  BNT162b2 (Pfizer-BioNTech) ond shot 57/Female 2 days Anterior neck pain and swelling, fever 12 days Propranolol,
ibuprofen, prednisone
Patient 67  BNT162b2 (Pfizer-BioNTech) ond shot  Middle- 2 weeks Painful swelling of the thyroid gland, poor - Nonsteroidal anti-
aged/Female sleep, night sweats, hyper defecation and inflammatory drugs
weight loss
Patient 73 COVID-19 mRNA vaccine 1st shot 35/Female 12 days Acute neck pain radiating to the jaw and = Prednisone
ear, fatigue, and rare palpitations
Patient 83  COVID-19 mRNA vaccine ond shot 32/Female 4 days Neck pain radiating to the jaw and ear, - Prednisone
and mild fatigue
Patient 92  ChAdOx1 nCoV-19 (Oxford- 1st shot 55/Female 3 weeks Neck pain and swelling, headache, sore 4 weeks  Propranolol,
AstraZeneca) throat, generalized aches, palpitations ibuprofen,
paracetamol
6 weeks later:
levothyroxine
Patient 1013 ChAdOx1 nCoV-19 (Oxford- Istshot 75/Male 14 days Painand tenderness in front neck, 10weeks Ibuprofen
AstraZeneca) shortness of breath, palpitations,
insomnia, anxiety
Patient 112 ChAdOx1 nCoV-19 (Oxford- 1st shot 26/Female 2days Cervical pain, fever, chill 2 weeks  Ibuprofen, prednisone
AstraZeneca)
Patient 128 ChAdOx1 nCoV-19 (Oxford- 1st shot 73/Female 11 days Fever, neck pain - -
AstraZeneca)
Patient 134 ChAdOx1 nCoV-19 (Oxford- 1st shot 47/Female 3 weeks Fever, neck pain, restlessness, difficulty in 2 weeks  Propranolol
AstraZeneca) swallowing and weight loss of 3 kg
Patient 148 ChAdOx1 nCoV-19 (Oxford- ond shot 39/Female 4 days Neck pain - -
AstraZeneca)
Patient 156 SARS-CoV-2 (CoronaVvac) 1st shot 34/Female 4days Anterior neck pain, fatigue, weight loss - Methylprednisolone,
propranolol
Patient 166 SARS-CoV-2 (Coronavac) ond shot 35/Female 4 days Severe anterior neck pain, palpitation 15days  Methylprednisolone,
propranolol
Patient 176 SARS-CoV-2 (CoronaVac) ond shot 37/Female 7 days Mild anterior neck pain - Rarely need
paracetamol
Patient 1814 SARS-CoV-2 (CoronaVvac) ond shot 67/Male  10days Hypertension complaints, fever, weight 7 days Ibuprofen
loss, mild anterior neck pain
Patient 1915 SARS-CoV-2 (Coronavac) 2nd shot 38/Female 2 weeks Swelling in the neck, pain, fatigue, loss of = Naproxen sodium,
appetite and sweating in the evening propranolol
On the 30th day:
levothyroxine
Patient 208 JNJ-78436735 (Janssen) 1stshot 39/Male 14 days Fever, neck pain - -
Patient 2117 COVAXIN (The Bharat Biotech 1st shot 34/Female 5days Mild fever, palpitation, and radiating 6 days Prednisone,
COVID-19 Vaccine) anterior neck pain propranolol
Patient 2210 - ond shot  48/Male 1week Neck swelling, throat discomfort, 3weeks Nonsteroidal anti-

palpitations, fevers, and weight loss

inflammatory drugs,
prednisone

https://jkms.org
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SUPPLEMENTARY MATERIALS

Supplementary Table 1
Serial laboratory data

Click here to view

Supplementary Fig. 1
EKG on presentation.

Click here to view

Supplementary Fig. 2
Chest X-ray on presentation. Chest X-ray for case patient shows normal finding.

Click here to view
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