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Dear Editor,
Since the emergence of the new coronavirus disease-2019

(COVID-19) pandemic, several vaccines have been approved.
As vaccination progresses, several cases indicating a possible
relationship between thyroid diseases and vaccination have
been reported. Here, we describe seven independent patients
who visited Jeonbuk National University Hospital from
March 2021 to July 2021, all presenting with thyrotoxicosis
after COVID-19 vaccination. The underlying etiologies were
identified through diagnostic workup, with three cases of
Graves’ disease (GD), two cases of subacute painful thyr-
oiditis (SAT), one case of concurrent GD and SAT, and one
case of painless thyroiditis (PT). Patient 1.1 was a nurse and
had normal thyroid function before the vaccine. Patients 1.2
and 1.3 also had normal thyroid function performed at our
hospital before vaccinations. The other patients did not
undergo thyroid function test before vaccination although had
no symptoms. After vaccination, symptoms, including neck
pain or weakness in the lower extremities, were judged to be
caused by the vaccine. The laboratory and imaging results of
all seven cases are shown in Table 1. The changes in free
thyroxine levels after treatment are shown in Fig. 1. To the
best of our knowledge, this is the first report of thyroid dis-
eases that developed following COVID-19 vaccination in
Korea. The case of co-occurrence of SAT and GD and the
case of PT are the first reports in the English literature related
to the COVID-19 vaccine.

The illness, which involves mild flu-like forms to
severe multi-organ failure and death in some patients,
caused by severe acute respiratory syndrome coronavirus

2 (SARS-CoV-2) has been a threat since its emergence in late
2019. As of August 2021, more than 200 million individuals
worldwide and more than 4 million individuals in Korea have
been affected by COVID-19. Several types of vaccines, such
as mRNA, adenovirus vectored, and inactivated, have been
licensed in different countries. Various vaccines produce
immunity through different mechanisms. Initial reviews of
vaccination reported a satisfactorily high level of safety and
protection against the disease. However, since the start of
vaccination, several cases of thyroid dysfunction have been
reported. To date, eight and four cases of SAT and newly
diagnosed or recurrent GD, respectively, have been reported
in the literature [1–7]. Most of the reported cases occurred
after mRNA vaccination although were also caused by
adenoviral vector vaccine and inactivated vaccine. Two
mechanisms have been suggested regarding post-vaccination
thyroid dysfunction. Autoimmune/inflammatory syndrome
induced by vaccine adjuvants (ASIA) was first suggested in
2011 [8]. Adjuvants in vaccines are used as immunogenicity
enhancing agents to induce the adaptive immune response
and trigger adverse immune reactions causing ASIA syn-
drome. Previously, type 1 diabetes mellitus, primary ovarian
failure, adrenal insufficiency, and thyroiditis (mostly SAT)
have been reported to be related to ASIA syndrome after
human papillomavirus, hepatitis B virus, and influenza vac-
cination [9]. Another mechanism is an autoimmune response
after COVID-19 vaccination due to the spike glycoprotein
of SARS-CoV-2 sharing a genetic similarity with a human
protein [10].

Conversely, all three diseases reported in the present case
report are major etiologies of thyrotoxicosis. SAT is a well-
known inflammatory disorder of the thyroid presenting with
painful thyroid swelling and destructive thyrotoxicosis and
is believed to be linked to upper respiratory viral infection
or a post-viral inflammatory process. PT is suggested to
be a part of the spectrum of autoimmune thyroid (AIT)
diseases. GD is one of the AIT diseases caused by auto-
antibodies binding to the thyroid stimulating hormone
receptor antibody (TSHR-Ab), stimulating the thyroid, and

* Heung Yong Jin
mdjinhy@jbnu.ac.kr

1 Division of Endocrinology and Metabolism, Department of
Internal Medicine, Research Institute of Clinical Medicine of
Jeonbuk National University-Biomedical Research Institute of
Jeonbuk National University Hospital, Jeonbuk National
University Medical School, Jeonju, South Korea

12
34

56
78

90
()
;,:

12
34
56
78
90
();
,:

http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-021-02898-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-021-02898-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-021-02898-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-021-02898-5&domain=pdf
http://orcid.org/0000-0002-1841-2092
http://orcid.org/0000-0002-1841-2092
http://orcid.org/0000-0002-1841-2092
http://orcid.org/0000-0002-1841-2092
http://orcid.org/0000-0002-1841-2092
mailto:mdjinhy@jbnu.ac.kr


Ta
bl
e
1
S
um

m
ar
y
of

ba
se
lin

e
ch
ar
ac
te
ri
st
ic
s
an
d
la
bo

ra
to
ry

an
d
im

ag
in
g
te
st
s
of

ea
ch

pa
tie
nt

P
at
ie
nt

no
A
ge

/S
ex

V
ac
ci
ne

C
hi
ef

co
m
pl
ai
nt
s

S
ym

pt
om

on
se
t
af
te
r

va
cc
in
at
io
n,

da
ys

F
re
e
T
4

(1
1.
5–

22
.7
)

T
S
H

(0
.5
5–
4.
78

)
A
nt
i-

T
P
O

A
b

(−
34

)

A
nt
i-

T
g
A
b

(−
11

5)

T
S
H
R
-A

b
(−

1.
75

)
E
S
R
(-
20

)
/C
R
P

(−
5)

T
hy

ro
id

sc
an

(T
c-
99

m
)

up
ta
ke

T
hy

ro
id

U
S

D
ia
gn

os
is

1.
1

46
/F

V
ec
to
r

/A
Z
(1
st
)

C
he
st
pa
in

D
ys
pn

ea
1

33
.9
2

0.
01

0
77

.7
2

13
7.
5

6.
42

5 0.
05

38
.6

In
cr
ea
se
d

va
sc
ul
ar
ity

G
D

w
ith

he
ar
t

fa
ilu

re

1.
2

73
/F

V
ec
to
r

/A
Z
(2
nd

)
W
ei
gh

t
lo
ss

D
ys
pn

ea
14

73
.8
0

<
0.
00

8
41

.0
3

N
A

6.
30

N
A

54
.2

In
cr
ea
se
d

va
sc
ul
ar
ity

G
D

1.
3

34
/M

V
ec
to
r

/J
an
ss
en

W
ei
gh

t
lo
ss

P
al
pi
ta
tio

n
14

26
.6
1

<
0.
00

8
N
A

N
A

4.
24

N
A

N
A

In
cr
ea
se
d

va
sc
ul
ar
ity

R
ec
ur
re
nt

G
D

2.
1

39
/F

V
ec
to
r

/A
Z
(2
nd

)
N
ec
k
pa
in

4
31

.4
0.
11

3
<
15

N
A

<
1.
1

63 28
.6
0

3.
2

Il
l-
de
fi
ne
d

hy
po

ec
ho

ic
le
si
on

s
S
A
T

2.
2

73
/F

V
ec
to
r

/A
Z
(1
st
)

F
ev
er

N
ec
k
pa
in

11
94

.7
3

0.
01

2
<
15

39
.7
1

1.
41

85 34
.6
5

N
A

Il
l-
de
fi
ne
d

hy
po

ec
ho

ic
le
si
on

s
S
A
T

3.
0

39
/M

V
ec
to
r

/J
an
ss
en

F
ev
er

N
ec
k
pa
in

14
36

.9
8

<
0.
01

2
<
15

29
5.
1

2.
90

74 36
.5
1

13
.8

D
if
fu
se

go
ite
r

Il
l-
de
fi
ne
d

hy
po

ec
ho

ic
le
si
on

in
le
ft

C
on

cu
rr
en
t

G
D

an
d
S
A
T

4.
0

33
/M

V
ec
to
r

/J
an
ss
en

B
ot
h
le
g

w
ea
kn

es
s

10
37

.3
9

0.
01

2
<
15

20
3.
3

<
1.
1

37 5.
16

3.
4

H
et
er
og

en
ou

s
ec
ho

ge
ni
ci
ty
,

de
cr
ea
se
d

va
sc
ul
ar
ity

P
T
w
ith

T
P
P

G
D
G
ra
ve
’s
di
se
as
e,
SA

T
su
ba
cu
te
th
yr
oi
di
tis
,P

T
pa
in
le
ss

th
yr
oi
di
tis
,T

SH
th
yr
oi
d
st
im

ul
at
in
g
ho

rm
on

e,
T
P
O
th
yr
oi
d
pe
ro
xi
da
se
,T

P
P
th
yr
ot
ox

ic
pe
ri
od

ic
pa
ra
ly
si
s,
T
g
th
yr
og

lo
bu

lin
,T

SH
R
-A
b

T
S
H

re
ce
pt
or

an
tib

od
y

Endocrine (2021) 74:470–472 471



overproducing thyroid hormones. Regardless of the similar
symptoms and signs of thyrotoxicosis, a differential diag-
nosis is important because the clinical course and treatment
differ depending on the cause. Except for neck pain
observed in SAT, it is difficult to differentiate based on
symptoms alone. In some patients, more than one causal
disease may occur sequentially or simultaneously. In par-
ticular, GD following SAT is not uncommon; SAT may
promote the development of autoimmune diseases by pro-
moting TSHR-Ab and subsequent release of thyroid anti-
gens. GD concurrent with SAT is very rare but can occur,
with only a few cases reported in the literature.

Based on case reports, including present cases and lit-
erature reviews, COVID-19 vaccines can cause not only
destructive thyroiditis but also AIT. Clinical caution is
needed because undiagnosed or delayed diagnosis of thyr-
otoxicosis can lead to the development of a fatal crisis.
Furthermore, studies are warranted to clarify the relation-
ship between COVID-19, vaccines, and thyroid diseases.
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Fig. 1 Time to symptom onset after COVID-19 vaccination and free
thyroxine (T4) change after diagnosis. The number in the yellow box
represents the time from vaccination to symptom onset for each
patient. The mean duration from vaccination to symptom onset was 9.7
(1–14) days. The gray box indicates the normal range of free T4
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