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COVID-19 had dramatic impact worldwide and various
vaccines anti-SARS-CoV-2 were rapidly developed (https://
covid19.who.int/). Despite a good safety profile in clinical
trials, rare and severe side effects of vaccines have been
reported, including thyroid dysfunctions [1]. In particular,
occurrence of Graves’ disease (GD) post-vaccination with
Tozinameran (Pfizer–BioNTech) was reported in three female
subjects and only one male prevalently in young-adult age
[2, 3] somewhat reflecting the epidemiological age and sex
distribution of the disease [4]. Therefore, based on the pre-
viously reported cases a casual relationship between vacci-
nation and occurrence of GD could not be excluded.
Moreover, very little information is available on the clinical
behavior of this possibly vaccine-related GD and potential
occurrence of GD after COVID-19 vaccines other than
Tozinameran. We here report the occurrence and the response
to treatment of GD in two male patients after Vaxzevria
(Oxford-AstraZeneca) SARS-CoV-2 vaccinations.

Case 1

A previously healthy, past-smoker, 32-year-old male patient,
without any personal or family history of endocrine and
autoimmune diseases, ten days after the second dose of
Vaxzevria vaccine developed anxiety, tachycardia and palpi-
tations, without signs of orbitopathy or local pain. These
symptoms were not present after the first dose since the patient
reported only general short-term self-limited mild side effects
including pain and swelling at the injection site, fatigue and
low-grade fever which resolved after few days. Thyroid-
function tests revealed decreased TSH with elevated free-T4

and free-T3 levels and elevated thyrotropin receptor-antibodies
(TRAbs) (Table 1). Thyroid-ultrasonography revealed gland
enlargement with pseudonodules and hypervascularization. He
was initially treated with propranolol 40mg/daily and thia-
mazole 15mg/daily. However, he developed rush soon after
starting thiamazole and was switched to propylthiouracil
150mg/daily. Biochemical and clinical response was good
with progressive down-titration of treatment reaching rapidly
euthyroidism. After three months of therapy his thyroid
function is currently normal and TRAbs levels halved on
100mg/daily dose of propylthiouracil (Table 1).

Case 2

A previously healthy, past-smoker, 35-year-old male
patient, without any personal or family history of endocrine
and autoimmune disease, 5 days after the first dose of

Table 1 Biochemical data of two patients with Graves’ disease
diagnosis and after 3 months of treatment.

Case 1 Case 2

TSH at diagnosis 0.005 uIU/mL <0.004 uIU/mL

TSH at 3 months of
treatment

2.1 uIU/mL 3.05 uIU/mL

fT3 at diagnosis 7.9 pg/mL (2–4.4) missing

fT3 at 3 months of
treatment

3.06 pg/mL (2–4.4) 3.3 pg/mL (2–4.4)

fT4 at diagnosis 2.96 ng/dL
(0.6–1.12)

4.96 ng/dL
(0.6–1.12)

fT4 at 3 months of
treatment

0.97 ng/dL
(0.6–1.12)

0.69 ng/dL
(0.6–1.12)

TRAbs at diagnosis 7.98 IU/L (<2.9) 3.2 IU/L (<2.9)

TRAbs at 3 months of
treatment

4.5 IU/L (<2.9) 2.4 IU/L (<2.9)

TSH thyroid stimulating hormone, fT3 free triiodothyronine, fT4 free
thyroxine, TRAbs TSH Receptor Antibodies.

Reference ranges in parenthesis.
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Vaxzevria vaccine developed headache, nausea, asthenia,
palpitations, tachycardia, mild eyes-redness and superior
palpebral retraction. Thyroid-function tests revealed sup-
pressed TSH with elevated free-T4 and free-T3 levels and
elevated TRAbs (Table 1). Thyroid ultrasonography
revealed gland enlargement and hypervascularization. He
was treated with propranolol 20 mg/daily and thiamazole
15 mg/daily with a good clinical and biochemical response.
After three months of therapy his thyroid function and
TRAbs levels are currently normal on 5 mg/daily dose of
thiamazole (Table 1). Patient was counseled elsewhere not
to undergo the second dose of the vaccine.

The necessary spread of vaccinations on a population
basis may allow observation of their even rare side effects.
Autoimmune endocrine diseases after vaccination have been
previously reported possibly associated to autoimmune syn-
drome induced by adjuvants (ASIA) [5]. In genetically sus-
ceptible and predisposed subjects, particularly in those
carrying specific HLA-DRB1 class II typing haplotypes or
affected by previous autoimmune/inflammatory diseases and/
or allergic reactions, ASIA is triggered by several vaccine
adjuvants and excipients leading to a dysfunctional immune
response causing different pathological conditions and
endocrinopathies [5, 6]. Interestingly, our report adds to the
current literature in that risk of inducing GD does not seem to
be related to a unique mechanism. In fact, if GD after mRNA
vaccine could be possibly related to its content in poly-
ethylene glycol (PEG) lipids [2, 6], occurrence of GD after
modified viral vaccine could be related to oil-in-water
emulsion excipients such as polysorbate 80 [7, 8], since
this latter vaccine does not contain PEG compounds.

To our knowledge, so far six cases including ours of GD
after COVID-19 vaccination did occur [2, 3] and overall a
1:1 female male ratio has emerged. Therefore, our obser-
vation strengthens the hypothesis of a causal vaccine-GD
relationship since males are rarely affected by GD and are
known to be less genetically susceptible to develop auto-
immune syndromes [2]. To date, no potential strong pre-
dictor or risk factor has yet been reported to influence GD
occurrence after COVID-19 vaccination. Interestingly, both
patients here reported were past-smokers, a factor widely
known to affect immune and inflammatory response and
autoimmune thyroid diseases occurrence including GD [9].
Moreover, hypovitaminosis D is widespread in Italy in both
males and females [10] as well as in many parts of the world
[11]. Interestingly, due to the known immunomodulatory
role of Vitamin D (VD) [12], hypovitaminosis D has been
reported to predispose both to COVID-19 occurrence
and severity [13, 14] and to autoimmune thyroid disease
[15]. Therefore, it cannot be excluded also a possible
influence of VD status on GD occurrence after COVID-19
vaccination, although data on VD status in our patients were
not available.

Furthermore, information on response to treatment of GD
occurring after COVID-19 are scanty. In our two cases
hyperthyroidism presented with relatively mildly elevated
thyroid hormones and appeared to be well responding to
medical treatment (either with thiamazole or propylthiour-
acil) with rapid restoration of euthyroidism and normal-
ization or remarkable decrease of TRAbs with standard to
low dose treatment [4].

In conclusion, although COVID-19 vaccination is cur-
rently not contraindicated in patients with stable auto-
immune endocrine diseases [16, 17] our data suggest a note
of caution in administering a further vaccine dose to patients
that developed GD in the first weeks after vaccination.
Moreover, we suggest to carefully consider if submitting
patients with recent onset or non-stable GD to all types of
COVID-19 vaccination.

Finally, it can be worth including also thyroid function
monitoring in patients with marked and persistent patholo-
gical symptoms occurring after vaccination potentially
overlapping with thyrotoxicosis such as fever, palpitations
and asthenia particularly in those with personal or family
history of autoimmune thyroid and non-thyroidal disease
[18], since development of hyperthyroidism even not severe
may have a negative impact on outcomes particularly in the
geriatric population [19].
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