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Abstract. The interaction between severe acute respiratory
syndrome coronavirus 2 (SARS‑CoV‑2) and autoimmune
thyroid disease is an emerging phenomenon. The present
study describes the case of a 28‑year‑old female who expe‑
rienced a relapse of Graves' disease following SARS‑CoV‑2
infection. She was biochemically euthyroid for 2 years prior to
COVID‑19 infection. However, she began experiencing palpi‑
tations, increased sweating and tremors of the hands 9 days
after being diagnosed with COVID‑19‑related pneumonia. In
addition to presenting this case, a comparison is made of this
case to similar reports and the possible mechanisms underlying
the association between SARS‑CoV‑2 and Graves' disease are
discussed. One is a direct result of viral uptake by thyroid cells,
while another is a result of the hyperinflammatory ʻcytokine
storm’ and its effects on the hypothalamic‑pituitary‑thyroid
axis and T‑cell immunity.
Introduction
The interaction between severe acute respiratory syndrome
coronavirus 2 (SARS‑CoV‑2) and autoimmune disease is an
emerging phenomenon, with numerous reports of patients
with COVID‑19 developing autoantibodies and >10 distinct
autoimmune diseases (1,2). Thyroid disease is a common
manifestation, with cases of Graves' disease (3), Hashimoto's
disease (3) and postpartum thyroiditis (4) subsequent to
SARS‑CoV‑2 infection being reported.
The present study reports a case of a patient who expe‑
rienced a relapse of Graves' disease following SARS‑CoV‑2
infection. In addition, this case is compared to similar reports
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and the possible mechanisms underlying the association
between SARS‑CoV‑2 and Graves' disease are also discussed.
Case report
A 28‑year‑old female from mainland China, currently residing
in Trinidad, presented to the San Fernando General Hospital
(San Fernando, Trinidad and Tobago) in June, 2021 with a
19‑day history of palpitations, increased sweating and tremors
of her hands. She had been diagnosed with COVID‑19‑related
pneumonia 28 days earlier. Of note, 5 years prior, she had
been treated for Graves' disease medically; however, she had
been biochemically euthyroid and off anti‑thyroid medica‑
tions since 2019. Up to April, 2021, she was euthyroid: Free
thyroxine (FT4), 13.2 pg/ml (reference range, 8.9‑17.2 pg/ml)
and thyroid‑stimulating hormone (TSH), 1.1 µIU/ml (refer‑
ence range, 0.3‑4.5 µIU/ml) and a thyroid ultrasound, also
performed in April, 2021, had displayed a mildly enlarged
thyroid with no nodules.
In May, 2021, she presented to her local health centre
with a non‑productive cough, fatigue and weakness. A
nasopharyngeal PCR swab test for SARS‑CoV‑2 yielded
positive results and she was diagnosed with COVID‑19‑related
pneumonia. She experienced palpitations, although she
attributed these to the intense fear from the diagnosis of
COVID‑19, as she was afraid she would not survive. Her
clinical status was followed via telemedicine; her respiratory
symptoms were treated symptomatically and resolved within
5 days. However, her anxiety and palpitations persisted.
After 4 days, she began experiencing tremors and increased
sweating. She then presented to one of the authors (NM) at
San Fernando General Hospital, 28 days after her initial
diagnosis of COVID‑19. A clinical examination revealed an
anxious female, with fine tremor of her hands, tachycardia
(pulse, 120 bpm) and a non‑tender diffuse goitre with a
bruit. There were no dermatological or ocular features of
Graves' disease. Thyroid function tests were consistent with
hyperthyroidism: Free triiodothyronine (FT3), 18.3 pg/ml
(reference range, 2.0‑4.2 pg/ml), FT4, 46.2 pg/ml (reference
range, 8.9‑17.2 pg/ml) and TSH, 0.0 µIU/ml (reference range,
0.3‑4.5 µIU/ml) (Table I). TSH receptor antibody (TR‑Ab)
levels were elevated (3.2 mIU/ml; positive, >2.0 IU/l), as were
thyroid peroxidase antibody levels (42.5 IU/ml; reference

2

MOHAMMED et al: RELAPSE OF GRAVES' DISEASE FOLLOWING COVID-19 INFECTION

Table I. Thyroid function test results.
Test

Result

Reference rage

Thyroid stimulating
0.0
0.3‑4.5 µIU/ml
hormone			
Free T4
46.2
8.9‑17.2 pg/ml
Free T3
18.3
2.0‑4.2 pg/ml

Flag
Low
High
High

Table II. Thyroid ultrasound report.
Thyroid ultrasound characteristic
Findings

Impression

Description

The thyroid gland is mildly enlarged and heterogeneous with diffusely increased
vascularity. The thyroid gland was larger than usual
No retrosternal extension or tracheal deviation
The right lobe measures 2.4x1.9x6.8 cm
The left lobe measures 2.4x2.4x6.8 cm
The isthmus measures 0.4 cm AP
There are bilateral, small well‑circumscribed, benign‑appearing, hypoechoic thyroid nodules
measuring up to 0.8 cm with no dominant nodule on either side
Small reactive anterior cervical lymph nodes were noted, measuring up to 0.3 cm
Moderately‑enlarged thyroid (larger than usual), with multiple well‑defined, hypoechoic nodules
measuring up to 0.8 cm and diffusely increased vascularity. These appearances are suggestive
of Graves' disease

Figure 1. Longitudinal imaging displaying hypervascularity of the thyroid.
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Table III. Characteristics of the patients with possible SARS‑CoV‑2‑induced new onset, or relapse of, Graves' disease identified in the literature.
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range, 0.0‑35.0 IU/ml). A thyroid ultrasound revealed a
mildly enlarged goitre with increased vascularity (Fig. 1
and Table II). Blood count, erythrocyte sedimentation rate
(ESR) and C‑reactive protein (CRP) levels, and liver and
renal functions were within normal limits. She was diagnosed
with a relapse of Graves' disease and began treatment with
carbimazole at 15 mg p.o., b.i.d. and atenolol at 50 mg once
daily. The tremors, palpitations and increased sweating ceased
1 week later, whilst her anxiety persisted for several weeks
before resolving. She has not reported any complications of
COVID‑19 and was well at her last follow‑up visit.
Discussion
There have been isolated reports of either relapse of, or
newly diagnosed Graves' disease following the diagnosis of
SARS‑CoV‑2. The present study also conducted a literature
search evaluating these reports by searching PubMed and
Google Scholar for the following terms/keywords: ‘Graves'
disease’, ‘SARS‑CoV‑2’ and ‘COVID‑19’. The characteris‑
tics of the patients reported in the literature are presented in
Table III.
The majority of the patients identified in the literature
presented with symptoms of hyperthyroidism within 2 months
of the diagnosis of COVID‑19. In most cases, it is uncertain
how much time had elapsed between the resolution of the
COVID‑19‑related symptoms and the onset of hyperthyroid
symptoms. In the case presented herein, the patient's symptoms
began 9 days following the diagnosis of COVID‑19. From the
cases identified in the literature, five had a history of thyroid
disorders (Graves' disease), although they were in remission,
i.e., biochemically euthyroid, similar to the patient in the
present study. Most cases reportedly experienced an improve‑
ment in symptoms soon after the initiation of treatment. In
the present case, the tremors, palpitations and perspiration
resolved within 1 week of treatment. Graves' disease is the
most common cause of hyperthyroidism, and it is thus difficult
to state with certainty that SARS‑CoV‑2 was the cause of these
cases, as the virus was not directly evidenced in the thyroid
tissue; the temporal relation suggests a role, however.
It is well‑established that viral infections can contribute
to the pathogenesis of autoimmune thyroid disorders (14).
Several plausible mechanisms explaining the interplay between
SARS‑CoV‑2 infection and Graves' disease have been proposed.
SARS‑CoV‑2 enters host cells via the binding of its spike
protein to angiotensin‑converting enzyme‑2 (ACE2) receptors
and the subsequent recruitment of transmembrane protease
serine 2 (TMPRSS2) to facilitate cytoplasmic entry. The thyroid
gland expresses both ACE2 and TMPRSS2 in high quantities,
and this may allow SARS‑CoV‑2 to directly induce thyroid
dysfunction (15).
The levels of several cytokines, including IL‑6, IL‑1β,
TNF‑α and IFN‑γ are elevated in the hyperinflammatory state
induced by SARS‑CoV‑2. Croce et al (16) noted that these
cytokines exert a multitude of effects on the hypothalamic‑pitu‑
itary‑thyroid axis, on circulating thyroid hormone binding
proteins and the peripheral metabolism of thyroid hormones.
The pathogenesis of Graves' disease is convoluted and the
understanding of this disease is rapidly increasing (17). The
‘cytokine storm’ associated with SARS‑CoV‑2 may promote
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the hyperactivity of the Th1/Th17 immune response (18).
Th17 lymphocytes synthesize several pro‑inflammatory
cytokines which may play a role in direct tissue damage and
contribute to autoimmune disease (19). It has been postu‑
lated that viral‑induced Graves' disease may be mediated
by Th17 (20). Elevated levels of IL‑6 have been reported in
patients with Graves' disease (21) and a mechanistic link has
been proposed (17).
Psychological stress may contribute to the aetiology of
Graves' disease and may thus play a role in relapse (14), further
confounding the relationship between SARS‑CoV‑2 infection
and thyroid disease.
Multiple plausible mechanisms may account for the
influence of SARS‑CoV‑2 on thyroid disease. One is a direct
result of viral uptake by thyroid cells (15), while another is
a result of the hyperinflammatory ‘cytokine storm’ and its
effects on the hypothalamic‑pituitary‑thyroid axis and T‑cell
immunity (16,18,19,20).
In conclusion, there is increasing evidence to suggest that
SARS‑CoV‑2 infection may be a precursor for autoimmune
disease. The present study reports the case of a 28‑year‑old
female of Chinese descent with a relapse of Graves' disease
28 days following the diagnosis of COVID‑19. Her symp‑
toms began 9 days after a positive nasopharyngeal PCR
swab for SARS‑CoV‑2. Anecdotal data may implicate
SARS‑CoV‑2 as a trigger for relapse of, or new onset Graves'
disease.
It is thus recommended that clinicians follow‑up patients
with COVID‑19 with a previous history of autoimmune thyroid
disease, as it may trigger a relapse, as in this case. Further
research is required to elucidate the exact mechanism(s)
underlying the association between SARS‑CoV‑2 and autoim‑
mune conditions.
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