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Thyroid disease post-COVID-19 infection: Report
of a case with new-onset autoimmune thyroid
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ABSTRACT

dysfunction developed hyperthyroidism 8 weeks after COVID-19
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free thyroxine 4, and thyroid receptor antibody. She was treated and responded well to methimazole 20mg in a few weeks. We
searched the literature and found three other similar reported cases and compared those. The effects of COVID-19 infection on
the immune system and the thyroid gland might explain the pathology of hyperthyroidism post-COVID-19 infection in this patient.
This new-onset hyperthyroidism was found in a woman with mild symptoms and responded well to thiamazole and -blockers.

We present hyperthyroidism with autoimmune thyroid disease, which developed a few weeks after the COVID-19 infectiom
a patient with no prior thyroid disease. Our case was described with clinical presentations, diagnostic tests, and subsequent
patient management and compared to other similar reported cases. A 28-year-old female patient with no prior history of thyroid

infection, confirmed by low thyroid stimulating hormone, high

1. Introduction

Since the outbreak of COVID-19 in late 2019, the disease has
been suspected of triggering multiple immune responses, which
could lead to several autoimmune disorders such as atypical/
subacute thyroiditis, Graves’ disease, Guillain-Barre syndrome
and multisystem inflammatory syndrome [1-3]. In this report,
we describe a patient who developed autoimmune thyroid dis-
ease, precisely a case of Graves’ disease, who presented with
hyperthyroidism 4 weeks after COVID-19 infection.

2. Case report

A 28-year-old female with no history of prior thyroid disease had
normal thyroid function tests during the annual health check in
October 2021. She developed cough, chills, fever, fatigue, and
headache and had a confirmatory RT-PCR test for COVID-19
on February 14, 2022, which was self-resolved within 1 week.
Six weeks later, she had palpitations and shortness of breath
when exercising. Physical examination showed mild and painless
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thyromegaly. Further evaluation on March 21, 2022, indicated
decreased thyroid-stimulation hormone (TSH) (<0.01 mIU/L),
elevated free triiodothyronine (fT3) (6.18 pmol/L), free thyrox-
ine 4 (fT4) (36.04 pmol/L), thyroglobulin antibodies (173 TU/
mL), thyroid receptor antibody (TRADb) (31.7 IU/L), and thy-
roid peroxidase (TPO) Ab (>1000 IU/mL) (Table 1). Thyroid
ultrasound showed mild thyromegaly with heterogeneous and
diffuse hypervascular sonographic appearance.

She has been treated with methimazole 20 mg and improved
clinically. The palpitations and breathlessness settled. After 2
months of treatment, her laboratory tests showed significant
improvement with free T4 7.3 pmol/L and TSH 4.083 mIU/L,
then continuing the recovery trend until this report with free
T4 8.42 pmol/L, TSH 2.813 mIU/L, and TPO Ab 42.18 TU/mL.

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.
Ethical approval for this study (Ethical Committee No. 89/2022/
CN-HDDD VMEC) was provided by the Vinmec Healthcare
System & Vinuniversity Institutional Ethical Review Board
For Biomedical Research, Hanoi, Vietnam (Chairperson Prof.
Cuong Tat Do) on August 19, 2022.

3. Discussion

Several reports have described a relationship between COVID-
19 and thyroid disorders such as subacute thyroiditis, autoim-
mune thyroiditis, and Graves’ disease [4-6]. In a retrospective
single-center study by Lania [7], 20.2% of their cohort were
found to have thyrotoxicosis. Serum TSH levels were inversely
correlated with age and interleukin 6 (IL-6) levels.

Autoimmune thyroiditis is one of the most common thyroid
disorders in South East Asia [8, 9]. In this condition, detectable
anti-thyroid antibodies such as anti-thyroid peroxidase (anti-
TPO) and anti-thyroglobulin antibodies (anti-Tg) are present
in the sera of most patients. Anti-Tg antibodies were undetect-
able in our patient’s pre-COVID-19 infection but were found
after the disease had resolved, as in several similar cases in other
countries [10].
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Summary of laboratory results before and after COVID-19 infection and after treatment

Before COVID-19 infection After COVID-19 infection After treatment

Normal range Oct 2021 Mar 2022 May 2022 Nov 2022 Feb 2023
TSH (mlIU/L) 0.34-5.6 2.119 <0.01 4.083 2.99 2.813
T4 (pmol/L) 7.86— 7.61 36.04 7.3 8.41 8.42

14.41
fT3 (pmol/L) 3.95-6.8 4.92 6.18 3.97
Thyroglobulin antibodies (TGAb) (IU/mL) <115 19.2 173
Thyrotropin receptor antibody (TRAb) (IU/L) <1.75 31.7 2.78
TPO Antibody (TPOAD) (IU/mL) <5.61 >1000 150.08 42.18
N/A, not available; fT3, free triiodothyronine; fT4, free thyroxine 4; TSH, thyroid-stimulation hormone.
Table 2.
Description of the demographic characteristics and clinical presentation of COVID-19 triggered Graves’ disease
Preexisting Clinical presentation Onset after
Year Reference  Age  Gender  thyroid disease of COVID-19 COVID-19 (days)  Goiter  Palpitations Therapy
2020 [14] 53 F No Bilateral interstitial 30 Yes Yes Methimazole and propanolol
pneumonia

2021 [15] 33 F No Fever, cough 84 Yes Yes Methimazole
2022 [16] 48 F No Fever, cough 0 Yes No Methimazole & Metoprolol

Biochemical evaluation of thyroid function parameters, thyroglobulin, thyroid autoantibodies, and inflammatory markers in the 3

included patients

Year Ref TSH (U/I) T4 (pmol/l) TgAb (U/) TPOADb (U/I) TRAb (U/I) Ultrasound lodine uptake
2020 [14] <0.01 36.5 1617 3239 6.07 N/A Increased (61-62%)
2021 [15] <0.01 27.03 N/A N/A 309 Mild thyromegaly with heterogeneous and diffusely hypervascular thyroid ~ N/A

2022 [16] <0.01 36.04 N/A N/A 6.31 Diffusely heterogeneous and irregular thyroid with increased Doppler flow Increased (47%)

N/A, not available; fT4, free thyroxine 4; TRAb, thyroid receptor antibody; TSH, thyroid-stimulation hormone.

Graves’ disease is the most common cause of hyperthyroid-
ism in South East Asia [8, 9]. It is also an autoimmune thyroid
disease in which the presence of TRAb and a low or undetect-
able TSH level are typical. Most reported case series of hyper-
thyroidism during active COVID-19 infection suggest that
destructive viral thyroiditis contributes to the clinical presen-
tation of subacute thyroiditis [4-7, 11-13]. An autopsy study
in COVID-19 patients showed the destruction of the follicular
and parafollicular cells of the thyroid [13]. Our literature search
revealed reports of thyroid disorders occurring after COVID-19
infection are sparse, and as far as we are aware, this is the first
case of new-onset Graves’ disease post-COVID-19 in Vietnam.
However, several subjects reported recently have shown a new
onset of Graves’ disease as the cause of hyperthyroidism in
patients after COVID-19 infection [13-15]. Relevant demo-
graphic and clinical characteristics of each included patient are
summarized in Table 2 and investigation results in these patients
are summarized in Table 3.

Along with our case, all three previously reported subjects
were female (ages ranged from 28 to 53 years). No patients had
been previously diagnosed with thyroid disease. All patients
had had COVID-19 infections with respiratory symptoms. The
interval between diagnosis of hyperthyroidism and COVID-
19 condition ranged from 0 to 84 days. Like our case, most
of these patients manifested a goiter and palpitations. Thyroid
function tests showed overt hyperthyroidism. TSH levels were
undetectable (<0.01 U/L), and fT4 was 2 to 3 times higher than
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the upper limit of the normal level (normal range, 27-36.5
pmol/L). Thyroid autoantibodies were measured and showed
increased TRAD in all cases. An#i-Tg and anti-TPO were signifi-
cantly elevated in our case and in that reported by Mateu-Salat
[14]. Thyroid ultrasound examinations of these patients were
typical for Graves’ disease, with hypervascularity and mild thy-
romegaly. lodine uptakes were done in two patients to confirm
the diagnosis of hyperthyroidism. Patients were all treated with
anti-thyroid medication, and clinical improvement resulted.

The major limitation of our case report review is the scar-
city of published cases (only 3 other patients have reported so
far). Nevertheless, these reports are likely to be of benefit to
clinicians who encounter cases of new-onset hyperthyroidism
after COVID-19 infection. From our review, the hyperthyroid-
ism is mild, responds well to methimazole and B-blockers in
combination and has a low incidence of post-COVID-19 infec-
tion. A more extensive case series might confirm these findings.
Moreover, additional follow-up data are necessary to assess
long-term outcomes in these cases.

4. Conclusion

COVID-19 infection has been shown to trigger various auto-
immune diseases affecting the thyroid gland. We present a case
who developed Graves’ disease 4 weeks after COVID-19 infec-
tion. Reviewing similar reported cases suggests that new-onset
hyperthyroidism after COVID-19 infection may occur more
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commonly in females, usually presents as a mild disease, and
responds well to methimazole and B-blockers in combination.
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