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1   |   INTRODUCTION

The pandemic of coronavirus disease 2019 (COVID-19), 
caused by severe acute respiratory syndrome virus 2 
(SARS-CoV-2), remains a challenge, owing to its high 
transmissibility and mortality. The last two years have 
seen the emergence of a rapidly growing body of literature 
regarding the target organs of SARS-CoV-2, including the 
endocrine system, indicating that the disease may have 
short-1,2 and long-term3 consequences.

Currently available vaccines against SARS-CoV-2 
promise to reduce the spread and severity of the dis-
ease. However, several side effects of vaccines have been 
reported both in phase 3 trials4 and in the real-life set-
ting.5-8  The thyroid seems to be the most frequently af-
fected endocrine gland by postvaccination autoimmune/
inflammatory reactions.9-12  Moreover, Hashimoto's thy-
roiditis, Graves' disease, and subacute thyroiditis after 
vaccinations against human papillomavirus, influenza, 
and hepatitis B have been already described.13 In addi-
tion, the spike glycoprotein of the SARS-CoV-2 vaccine, 

which shares similar features with some human proteins, 
may precipitate the onset of autoimmunity in susceptible 
patients.14,15

We present the case of a patient who suddenly devel-
oped thyroid enlargement, overt hypothyroidism, and 
myxoedema features soon after receiving the COVID-19 
BNT162b2-mRNA vaccine manufactured by Pfizer-
BioNTech. Signs and symptoms of myxoedema are 
generally linked to undiagnosed or untreated severe hypo-
thyroidism.16 We discuss whether the COVID-19 vaccine 
could have been the precipitating trigger of acute thyroid 
swelling and overt hypothyroidism in our patient.

2   |   CASE PRESENTATION

In May 2021, a 61-year-old woman presented for endo-
crine examination with biochemical data of overt hy-
pothyroidism (Table  1). The patient had no family or 
personal history of previous thyroid disease or other au-
toimmune diseases. She reported having completed her 
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SARS-CoV-2 vaccination program with the BNT162b2-
mRNA vaccine 6  weeks earlier. No significant side ef-
fects immediately after vaccination were reported. About 
3 weeks after receiving the second dose of vaccine, she 
noted swelling of her neck and face, without pain. Two 
weeks before the availability of hormonal data and the 
first endocrinological examination, her general practi-
tioner began oral betamethasone (1  mg/day), in order 
to reduce the swelling. At the time of endocrinological 
examination, the patient complained of asthenia and 
weight gain but not of cognitive impairment. Her fam-
ily history reported unknown thyroid disorders in 2nd-
degree relatives. The patient smoked 15 cigarettes daily. 
On endocrinological examination, she had first-degree 
obesity (body mass index 30.5  kg/m2), normal body 

temperature, bradycardia (pulse rate: 56/min), reduced 
differential blood pressure (110/85  mm  Hg), facial 
and limb swelling, and diffuse tender goiter. Her body 
weight was 2–3 kg greater than it had been before. Neck 
sonography showed a diffuse hypoechoic and enlarged 
thyroid gland (Figure  1). She reported no pain during 
probe apposition on the neck. Thyroid volume, calcu-
lated according to the ellipsoid formula, was 37.6 ml, a 
value about 5-fold greater than the median thyroid vol-
ume observed in women in the Liguria region.17

The patient started levothyroxine (L-T4) treatment at 
an initial dosage of 14.2  µg/day; this was subsequently 
increased by 7.1  µg/day every 5  days up to the current 
dosage of 100  µg/daily. Betamethasone was tapered off 
over 2 weeks. Hormonal and clinical changes in the first 

T A B L E  1   Some clinical and laboratory data

On diagnosis 1 month later 3 months later Reference range

Body weight (kg) 81 80 77 –

Pulse rate (min) 56 76 74 –

Systolic blood pressure (mm Hg) (*) 110 110 110 <130

Diastolic blood pressure (mm Hg) 85 60 70 <80

L-T4 (µg/day) – 50 100 –

Free triiodothyronine (pmol/L) Undetectable 1.89 4.23 2.95–5.41

Free thyroxine (pmol/L) 5.1 6.8 20.2 11.4–22.7

TSH (mIU/L) 89.7 78.8 1.83 0.35–4.50

Thyroperoxidase antibody (mIU/L) >2000 – 728 <5.6

Thyroglobulin antibody (mIU/L) 7671 – 911 <4.1

TSH receptor antibody (IU/L) 1.2 – – <1.75

Thyroid volume (ml) (**) 37.6 22.5 21.3 8.0 (IQR 6.7–9.8)

C-reactive protein (mg/L) – 2.7 2.3 <5

Note: (*) in sitting position; (**) median and interquartile (IQR) range; see also Ref [17].

F I G U R E  1   Transverse ultrasonography images recorded with a 10 MHz probe at the baseline (A) and 3 months (B) after the beginning 
of L-T4 treatment
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3 months of therapy are reported in Table 1. After 1 and 
3 months of treatment, the thyroid volume decreased to 
22.5 and 21.3  ml, respectively. Positive thyroid antibod-
ies (Table  1) and the hypoechoic pattern of the gland 
(Figure 1) slightly changed. The neck and facial swelling 
of the patient improved, while her body weight only min-
imally changed (Table 1).

3   |   DISCUSSION

The clinical manifestations of hypothyroidism range 
from life-threatening—in the case of myxoedema 
coma due to long-standing untreated and severe hy-
pothyroidism—to no signs or symptoms. In our case, 
the occurrence of facial and neck swelling and overt 
hypothyroidism soon after the COVID-19 vaccination 
suggests that the immune response to the vaccine had 
induced or precipitated Hashimoto's thyroiditis. In our 
patient, in whom the personalized L-T4 dosage has been 
probably reached, further relief of symptoms could be 
imagined after the first 3 months of therapy. Indeed, the 
substitutive hormone treatment prescribed has proved 
effective in reducing the signs of hypothyroidism. In 
such cases, long-term L-T4 therapy has proved able to 
control generally permanent thyroid dysfunction and 
progressively reduce goiter.18 The same evolution can be 
expected in the present case, which was diagnosed after 
the COVID-19 vaccination.

Acute effects of the COVID-19 vaccination on the 
thyroid have been recently reported. Vera-Lastra et al.9 
reported two female care workers, one with a history of 
previous COVID-19 disease, in whom anti-TSH receptor 
antibodies and clinical Graves’ disease appeared very few 
days after the administration of the BNT162b2-mRNA 
vaccine. Subacute thyroiditis within a week after ad-
ministration of the same vaccine has been recently de-
scribed.11  Moreover, neck pain and swelling associated 
with thyrotoxicosis 3  weeks after the first dose of the 
AstraZeneca adenovirus-vectored COVID-19 vaccine has 
been reported; this was interpreted as vaccine-induced 
subacute thyroiditis.10 Iremli et al.12 reported subacute 
thyroiditis in three women soon after the administration 
of the inactivated coronavirus vaccine manufactured by 
Sinovac Biotech Ltd. We can hypothesize that there will 
be an increase in cases of acute thyroid dysfunction after 
the COVID-19 vaccination. To our knowledge, however, 
this is the first report of overt hypothyroidism associated 
with myxoedema.

The BNT162b2-mRNA vaccine is a two-dose vaccine 
adjuvanted with lipids that have not been widely used in 
medicinal products. These adjuvants are used to induce 
a more substantial and sustained humoral and cellular 

immune response. However, adjuvants can trigger adverse 
immune reactions in predisposed individuals, causing au-
toimmune/inflammatory syndrome (ASIA syndrome).9 
ASIA syndrome induced by SARS-CoV-2 vaccines seems 
to be less frequently associated with positive antibodies 
than that induced by HPV and influenza vaccines. In 
the cases reported by Iremli et al.,12 thyroid antibodies 
were negative, while in those of Vera-Lastra et al.9 they 
were positive. However, in our case of chronic thyroid-
itis, high titers of thyroid antibodies were recorded. In 
addition, the potential for cross-reactivity between the 
SARS-CoV-2  spike protein targeted by the mRNA vac-
cine and thyroid antigens14,15 could be mentioned in our 
case. In our patient and in other studies,9-12 irrespective 
of the clinical presentation, the immune response seems 
to be unrelated to the rapid onset of thyroid dysfunction 
symptoms.

Rapidly improving the thyroid status is considered to 
be risky in overt hypothyroidism, especially in elderly and 
cardiopathic patients, in whom thyroid hormones, par-
ticularly T3, can rapidly increase metabolic rate and ox-
ygen consumption.10 Moreover, we preferred to relatively 
slowly increase L-T4, and in this setting, a liquid L-T4 
preparation was easy to use.

In conclusion, our patient met the diagnostic crite-
ria for ASIA after exposure to the vaccine and developed 
manifestations of vaccine-induced autoimmunity. In our 
case, the COVID-19 vaccine may have been the precipi-
tating trigger of acute thyroid swelling and overt hypo-
thyroidism. Surveillance after the COVID-19 vaccination 
should be broadened to include autoimmune hypothy-
roidism and not solely autoimmune hyperthyroidism or 
subacute thyroiditis. All these dysfunctions can develop 
from 5 days to several weeks after vaccination. We strongly 
recommended surveillance and safety monitoring of other 
approved candidate vaccines in the future.
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