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Abstract

Objective This study aimed to identify cases of coronavirus disease 2019 (COVID-19) vaccine-associated subacute thy-
roiditis (SAT) during the active vaccination period of the pandemic, analyze the characteristics of these cases, and compare
them with cases of non-vaccine associated SAT diagnosed in the same period.

Methods A total of 55 patients diagnosed with SAT in our outpatient clinic between February and October, 2021, were
included in this retrospective single-center study.

Results Of the study population, 16 (29.1%) were diagnosed with COVID-19 vaccine-associated SAT (10 with CoronaVac®
and six with Pfizer-BioNTech® vaccine), with a median time to onset of symptoms after vaccination of 6.5 (range, 2-20)
days. There was no statistically significant difference between the vaccine-associated (VA) and non-vaccine associated
(NVA) groups in terms of age, gender, time to diagnosis, thyroid volumes, thyroid function tests, and acute phase reactants.
Seven (43.8%) and 25 (64.1%) patients were treated with methylprednisolone in the VA group and NVA group, respectively
(p=0.16). Follow-up data of 45 patients (16/16 for VA and 29/39 for NVA) were available. The mean follow-up of these
patients was 47.4 + 19.4 days, and the follow-up periods of the VA group and NVA group were comparable (p =0.24). There
was no difference between the two groups in terms of the frequency of euthyroidism at the follow-up visit (12/16 vs.14/29,
p=0.08).

Conclusion With the increase in COVID-19 vaccination rates during the current pandemic, VA SAT cases are seen more
frequently. The present study demonstrated that these cases have similar diagnostic features and clinical course to that of
classic forms of SAT. In addition, most patients with VA SAT had a mild clinical course that improved with non-steroidal
anti-inflammatory drugs.
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Introduction

Subacute thyroiditis (SAT) is a self-limited, inflammatory
disease of the thyroid gland that often affects middle-aged
women [1, 2]. Symptoms such as fatigue, fever, palpitation,
sweating, and weight loss may accompany the typical symp-
tom of anterior neck pain that can radiate up to the jaw/ear
[1, 3]. Although the etiology of SAT has not to date been
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clearly elucidated, viral pathogens are considered important
causes, while SAT cases have also been reported after vacci-
nations against these viral pathogens (such as hepatitis B and
influenza) [3—6]. Moreover, some studies suggest that certain
types of human leukocyte antigens (HLAs) predispose to the
development of SAT [7-9].

During the coronavirus disease 2019 (COVID-19)
pandemic, which affected more than 250 million people
over 2 years, some cases of SAT have been reported both
associated with the disease itself and after vaccinations
[10-38]. It is thought that COVID-19 vaccine-associated
(VA) SAT occurs as a result of mechanisms that are not
fully known (such as adjuvant effect and cross-reactivity
resulting from molecular mimicry) in predisposed indi-
viduals [13, 14, 39].
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The current study primarily aimed to identify cases of
COVID-19 VA SAT during the active vaccination period of
the pandemic. Secondly, it aimed to analyze the characteristics
of these cases and compare them with non-vaccine associated
(NVA) cases of SAT diagnosed during the same period.

Materials and methods
Patients and study design

This retrospective, single-center study was conducted in
a university-based hospital, namely, University of Health
Sciences, Diskapi Yildirim Beyazit Training and Research
Hospital, Ankara, Turkey. During the 10 months from Feb-
ruary 2021, when the COVID-19 vaccination program was
initiated actively in Turkey, to November 2021, patients
diagnosed with SAT in our outpatient clinic were screened
and 58 patients were identified. Three of these patients were
excluded from the study due to lack of COVID-19 vaccina-
tion data. Fifty-five patients who met the inclusion criteria
were divided into two groups, namely, COVID-19 VA and
NVA SAT (Fig. 1). Current and previous symptoms, vac-
cinations, COVID-19 RT-PCR (real-time reverse transcrip-
tion-polymerase chain reaction) test history, laboratory tests,
and thyroid ultrasonography (US) results of 55 patients were
obtained from the hospital record system. A negative RT-
PCR test for COVID-19 was required in order for patients to
be included in the VA group. It was confirmed that COVID-
19 RT-PCR tests performed in the 2 months before diagnosis
of SAT were negative in all 16 patients in the VA group.
Thirty-one of 39 patients included in the NVA group had
COVID-19 RT-PCR data, and all of these patients also had
negative tests.

Diagnosis of SAT and its relationship
with vaccination

In the presence of typical clinical and physical examination
findings, the diagnosis of SAT was made as recommended
in the 2016 American Thyroid Association guidelines, with
supportive laboratory and US findings [40]. The diagnosis of
SAT was confirmed by the presence of a swollen, tender thy-
roid gland on physical examination, the detection of patchy
hypoechoic areas with decreased vascularization in the pain-
ful areas on US examination, and the presence of supportive
laboratory findings (elevated acute phase reactants and/or
suppressed thyroid-stimulating hormone (TSH)/elevated free
thyroxine (fT4) levels). In suspected cases, the diagnosis was
confirmed by cytological verification. Pain in the anterior
neck region radiating to the jaw/ear was considered the first
symptom to determining the time from symptom to diag-
nosis and the duration of symptom onset after vaccination.
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Fig.1 Flow diagram of study participants. COVID-19 coronavirus
disease 2019, SAT subacute thyroiditis, RT-PCR real-time reverse
transcription-polymerase chain reaction. *During the 2 months before
diagnosis of SAT

All patients diagnosed with SAT in our outpatient clinic
were asked for data on their prior viral infections and
COVID-19 vaccination history. The diagnosis of VA SAT
was confirmed by the appearance of typical symptoms dur-
ing the days following vaccination in patients with no history
of COVID-19 or of any other viral infection and who did not
have a positive RT-PCR test for COVID-19 in the 2 months
before diagnosis. Patients who had not been vaccinated at
the time of diagnosis or who had been vaccinated at least
2 months before were included in the NVA SAT group.

Biochemical and ultrasonographic parameters

All laboratory tests were performed in the Department of
Biochemistry of our Hospital. TSH, fT4, hemogram, eryth-
rocyte sedimentation rate (ESR), and C-reactive protein
(CRP) levels were examined both at the time of diagnosis
and at the follow-up visit. Thyroid function was measured by
direct chemiluminescence immunoassay. Normal reference
ranges were defined as follows: TSH: 0.27-4.20 mIU/L, fT4:
11.97-21.88 pmol/L, ESR: 0-20 mL/h, CRP: 0-5 mg/L, and
white blood cells (WBC): 3570-11,010 10*/uL. An experi-
enced endocrinologist in our clinic performed all ultrasono-
graphic examinations of the patients at the time of diagno-
sis. US examinations were performed using a Hitachi® HI
VISION Preirus unit (EUB 7000 HV; Hitachi, Tokyo, Japan)
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with a 13-MHz linear array transducer. The volume of the
thyroid gland was calculated using the ellipsoid formula of
(length (cm) x width (cm) X thickness (cm) X t/6).

Statistical analysis

Statistical analysis was performed using SPSS software
(version 23.0, SPSS, IBM Corporation, NY, USA). Data
distribution was assessed with the Shapiro—Wilk test. Data
with normal distribution are reported using mean + stand-
ard deviation, while non-normally distributed data are
reported using median (min—max). Categorical variables
were demonstrated with frequencies and percentages (%)
and compared using the »? test. Continuous variables with
normal distribution were compared using the independent
samples ¢ test, and those with non-normally distributed with
the Mann—Whitney U test. The statistical significance level
was set at p <0.05.

Results
Characteristics of the study population

A total of 55 patients were included in the final analyses. The
mean age of the study population was 46.4 +9.9 years. Most
of the patients (67.3%) were women. At the time of diagno-
sis, 39 (70.9%) of the patients had overt hyperthyroidism.
Bilateral involvement of the thyroid gland was present in 32
patients (58.2%), and the median thyroid volume was 19.25
(7.49-101.67) cm?®. The median time to diagnosis was 29
(8-90) days. Thirty-two patients (58.2%) were treated with
methylprednisolone and the rest with non-steroidal anti-
inflammatory drugs (NSAIDs). In 16 (29.1%) of 55 patients,
SAT diagnosis was found to be associated with COVID-19
vaccination. SAT developed in 10 patients after inactivated
COVID-19 vaccine (CoronaVac®, Sinovac Life Sciences,
Beijing, China) and in six patients after the COVID-19 mes-
senger RNA (mRNA) (Pfizer-BioNTech®) vaccination. The
median duration of symptom onset after vaccination was 6.5
(2-20) days. Baseline characteristics of the study population
are depicted in Table 1.

Comparison of groups according to vaccine
association

The mean age, gender frequency, and median time to diag-
nosis were comparable in both the VA group and NVA group
(p>0.05). There was no difference between the two groups
in terms of the frequency of overt hyperthyroidism at the
time of diagnosis, median TSH, fT4, CRP, and mean ESR
levels (p > 0.05). Based on the ultrasonographic parameters
at the time of diagnosis, both groups were comparable in

terms of frequency of disease involvement and median thy-
roid volumes (Table 2). Approximately half (43.8%) of the
patients in the VA group and 64.1% of the patients in the
NVA group were treated with methylprednisolone (p=0.16).
Follow-up data were available for 45 patients (81.8%) (16/16
for VA, 29/39 for NVA). The mean follow-up time of these
patients was 47.4 + 19.4 days. During follow-up, 12 (75.0%)
and 14 (48.3%) patients were euthyroid in the VA group and
NVA group, respectively (Table 2). Thyroid hormone status
at diagnosis and follow-up of these two groups are shown
in Fig. 2.

Comparison of groups according to vaccine type

When COVID-19 VA SAT cases were categorized as inac-
tivated COVID-19 vaccine-associated (IVA) and mRNA
COVID-19 vaccine-associated (mVA), the two groups were
similar in terms of age, gender, time to diagnosis, labora-
tory and ultrasonographic parameters at the time of diag-
nosis, and treatments (p > 0.05) (Table 3). Median onset of
symptoms after vaccination in the IVA group was 8 (4-20)
days, while the median was 5 (2—-15) days in the mVA group
(p=0.23). In 10 patients (five of the IVA group and five of
the mVA group) (62.5%) with VA SAT, the disease devel-
oped after the first dose of vaccine. Three of these patients
were vaccinated the second time (two with the inactivated
and one with the mRNA COVID-19 vaccine). No clinical
or laboratory findings suggesting recurrence were observed
in these patients during the median follow-up period of
1 month after the revaccination. The frequency of euthy-
roidism was similar in the two groups at follow-up (p =0.60)
(Table 3). Detailed data of COVID-19 VA SAT cases are
also presented in Table 4.

Literature review

SAT cases following COVID-19 vaccination published up
to February 01, 2022, were reviewed. Fifty-four reported
cases of COVID-19 VA SAT were identified [13-37]. More
than half (57.4%) of these cases were associated with the
COVID-19 mRNA vaccine, while 17 (31.5%) were associ-
ated with the inactivated and five (9.3%) with the adenovi-
rus-vectored COVID-19 vaccine. The median age of these
patients was 42 (26—-82) years, and 41 were female (75.9%).
The median age of the women was 41 (26—82) years and of
the men 50 (32-75) years. The median symptom duration
of these cases was 7 (1-21) days (6 days for inactivated,
7 days for mRNA, and 14 days for the adenovirus-vectored
COVID-19 vaccine). Of the reported patients, 31 (57.4%)
had been treated with NSAIDs (25 cases) or received no
treatment (six cases), while 23 cases (42.6%) had received
corticosteroid treatment.
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Table.1 Baseline characteristics Variables' Patients
of patients (n=55)
N (%) 55 (100)
Age, mean =+ SD, years 46.4+9.9
Female gender, n (%) 37 (67.3)
Vaccination-associated cases, n (%) 16 (29.1)
Inactivated COVID-19 vaccine-associated 10 (62.5)
mRNA COVID-19 vaccine-associated 6 (37.5)
Post-vaccination symptom onset time, median (range), days 6.5 (2.0-20.0)
Time to diagnosis, median (range), days 29 (8-90)
Thyroid hormone status at diagnosis, n (%)
Hyperthyroid 39 (70.9)
Subclinical hyperthyroid 6 (10.9)
Euthyroid 10 (18.2)

TSH, median (range), mIU/L
fT4, median (range), pmol/L
WBC, median (range), 10*/mm?
ESR, mean + SD, mm/h

CRP, median (range), mg/L

Disease involvement, n (%)

0.02 (0.01-3.92)
28.32 (12.10-88.04)
9.30(5.10-16.7)
47.1+18.8

49.0 (5.7-224.0)

Unilateral 23 (41.8)
Bilateral 32 (58.2)
Thyroid volume at diagnosis, median (range), cm’ 19.25 (7.49-101.67)
Treatment modality, n (%)
NSAIDs 23 (41.8)
Methylprednisolon 32 (58.2)
Follow-up time, mean + SD, days (n=45) 4744194

CRP C-reactive protein; ESR erythrocyte sedimentation rate; /74 free, thyroxine; NSAIDs non-steroidal
anti-inflammatory drugs; 7SH thyroid-stimulating hormone; WBC white blood cells; SD standard deviation

“Normally distributed data are reported using mean +standard deviation, while non-normally distributed
data are reported using median (min—max)

Discussion

The aim of the current study was to investigate the effect of
COVID-19 vaccines on the etiology of cases diagnosed with
SAT during the active vaccination period in Turkey. Previ-
ously, VA SAT was described in case reports as occurring
rarely after influenza and hepatitis B vaccines [5, 6]. During
the last 2 years, several cases of COVID-19 VA SAT have
been reported [13—-37]. The first two VA SAT cases in our
center were reported in 2021 [38]. The present retrospective
study demonstrates that approximately three cases out of 10
among patients diagnosed with SAT in our outpatient clinic
during the 10-month study period in 2021 were associated
with COVID-19 vaccination. This increase in cases may be
attributed to high vaccination rates and the attentional bias
of clinicians and patients.

It was observed that there was no difference between the
COVID-19 VA SAT group and the NVA SAT group in terms
of demographic, laboratory, and ultrasonographic charac-
teristics at the time of diagnosis. Although requirement for
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corticosteroids was less in VA SAT, there was no difference
between the two groups in terms of treatment modality. In
addition, although the frequency of euthyroidism tended
to be higher in the VA SAT group during a mean follow-
up period of 6 weeks, it was not statistically significant
(Fig. 2). The present study demonstrated that COVID-19
VA SAT had diagnostic features similar to those of classic
SAT and had a mild clinical course that mostly improved
with NSAIDs. These results seem to be consistent with the
results recorded in the literature. Recently, a study by Oguz
et al. reported that seven (46.7%) of 15 COVID-19 VA SAT
cases were treated with corticosteroids, the authors stressing
that a relatively lower percentage of these patients required
treatment compared to that of patients with classic SAT
[36]. In another similar study including six COVID-19 VA
SAT cases published by Bahgecioglu et al., it was stated
that corticosteroids were required in a small portion of these
cases and that their clinical presentations were milder [37].
Moreover, Ippolito et al. emphasized that SARS-CoV-2 VA
SAT is usually of mild/moderate severity and easily treatable
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Table 2 Comp arison of patient Variables” Vaccine-associated ~ Non-vaccine associ- p-value#
groups a}ccordmg to vaccine group (n=16) ated group (n=39)
association
N (%) 16 (29.1) 39 (70.9) -
Age, mean + SD, years 49.4+12.0 452+8.8 0.16
Female gender, n (%) 12 (75.0) 25 (64.1) 0.43
Time to diagnosis, median (range), days 30.5 (18.0-90.0) 28.0 (8.0-60.0) 0.51
Overt hyperthyroidism at diagnosis, n (%) 11 (68.7) 28 (71.8) 0.82
The laboratory tests at diagnosis
TSH, median (range), mIU/L 0.02 (0.01-1.50) 0.02 (0.01-3.92) 0.42
fT4, median (range), pmol/L 27.41 (12.10-88.04) 29.86 (12.10-72.98) 0.69
WBC, median (range), 10*/mm? 8.55(5.27-16.70)  9.65(5.10-15.72)  0.33
ESR, mean + SD, mm/h 42.4+18.7 49.0+18.7 0.23
CRP, median (range), mg/L 25.5(5.7-224.0) 59.4 (7.3-190.5) 0.15
Disease involvement, n (%) 0.43
Unilateral 8 (50.0) 15 (38.5) -
Bilateral 8 (50.0) 24 (61.5) -

Thyroid volume at diagnosis, median (range), cm® 21.41(7.49-38.05) 19.08 (8.34-101.67) 0.85
Treatment modality, n (%)0.16

NSAIDs 9 (56.2) 14 (35.9) -
Methylprednisolon 7 (43.8) 25 (64.1) -
Follow-up time, mean + SD, days (n=45) 42.8+17.0 49.9+20.4 0.24
Euthyroidism at follow-up, n (%) 12/16 (75.0) 14/29 (48.3) 0.08

The laboratory tests at follow-up
TSH, median (range), mIU/L 2.94 (0.04-6.41) 2.43(0.01-11.21) 0.38
fT4, median (range), pmol/L 12.48 (10.55-20.98) 13.77 (10.81-29.35) 0.19

CRP C-reactive protein, ESR erythrocyte sedimentation rate, f74 free thyroxine, NSAIDs non-steroidal anti-
inflammatory drugs, 7SH thyroid-stimulating hormone, WBC white blood cells, SD standard deviation

*Normally distributed data are reported using mean + standard deviation, while non-normally distributed
data are reported using median (min-max)*In the comparison of continuous variables, p-values were calcu-
lated with the independent samples #-test (for normally distributed data) and the Mann—Whitney U test (for
non-normally distributed data). In the comparison of categorical variables, p-values were calculated with

the y.2 test
Fig.2 Thyroid hormone status —
of the vaccine-associated (VA) 6.2% 6.9%
and non-vaccine associated 90%
(NVA) subacute thyroiditis a2 5%

17.2%

(SAT) patient groups at the time 80%

of diagnosis (n=55) and at fol- 70%
low-up (n=45) is shown in the

graph. The frequency of euthy- 60%
roidism during the follow-up of

VA SAT cases appears similar 50%

to that of the NVA group. VA 40%
vaccine-associated group, NVA

non-vaccine associated group 30%
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Table 3 Comparison of vaccine-associated SAT cases by the vaccine type

Variables* Inactivated COVID-19 vaccine— mRNA COVID-19 vaccine— p-value®
associated group (n=10) associated group (n=06)
N (%) 10 (62.5) 6(37.5) -
Age, median (range), years 47.5 (32.0-71.0) 44.0 (32.0-67.0) 0.36
Female gender, n (%) 7 (70.0) 5(83.3) 0.55
Post-vaccination symptom onset time, median (range), days 8.0 (4.0-20.0) 5.0 (2.0-15.0) 0.23
Time to diagnosis, median (range), days 32.5(19.0-80.0) 29.0 (18.0-90.0) 0.79
Overt hyperthyroidism at diagnosis, n (%) 6 (60.0) 5(83.3) 0.59
The laboratory tests at diagnosis
TSH, median (range), mIU/L 0.02 (0.01-1.50) 0.01 (0.01-0.14) 0.63
fT4, median (range), pmol/L 29.41 (12.10-88.04) 26.73 (16.99-53.54) 0.79
WBC, median (range), 10>/ mm? 8.55 (5.27-12.09) 8.90 (5.88-16.70) 0.87
ESR, median (range), mm/h 37.5 (19.0-66.0) 43.5 (23.0-66.0) 0.96
CRP, median (range), mg/L 38.5 (5.7-224.0) 22.3 (13.0-136.0) 0.91
Disease involvement, n (%)1.00
Unilateral 5(50.0) 3(50.0) -
Bilateral 5(50.0) 3(50.0) -
Thyroid volume at diagnosis, median (range), cm’ 20.08 (7.49-33.81) 27.18 (12.17-38.05) 0.26
Treatment modality, n (%) 0.70
Ibuprofen 6 (60.0) 3 (50.0) -
Methylprednisolon 4 (40.0) 3(50.0) -
Follow-up time, median (range), days 42.5 (31.0-59.0) 34.0 (20.0-93.0) 0.31
Euthyroidism at follow-up, n (%) 7 (70.0) 4 (66.0) 0.60

CRP C-reactive protein, ESR erythrocyte sedimentation rate, fT4 free thyroxine, NSAIDs non-steroidal anti-inflammatory drugs, 7SH thyroid-
stimulating hormone, WBC white blood cells "Non-normally distributed data are reported using median (min-max)*In the comparison of con-
tinuous variables, p-values were calculated with the Mann—Whitney U test. In the comparison of categorical variables, p-values were calculated

with the .2 test

in most cases [41]. In our study, it was observed that patients
with VA SAT were often symptomatic within the 7 days
after vaccination and that the disease generally affected
middle-aged women, as in classic SAT cases, these observa-
tions being confirmed by the literature review. Most impor-
tantly, as demonstrated in the current study, most cases of
VA SAT presented mild to moderate symptoms and required
relatively less corticosteroid treatment than that required in
classic SAT.

The etiopathogenesis of VA SAT has not as yet been
clearly elucidated. In the current study, there was no dif-
ference in terms of demographic, laboratory-ultrasono-
graphic characteristics, and clinical course between the
IVA group and mVA group (Table 3). However, the lim-
ited number of vaccine groups diminishes the reliability of
these results. It has been reported that aluminum hydrox-
ide, which is used as an adjuvant in the vaccine, might
play a role in the development of SAT within the scope
of ASIA (autoimmune/inflammatory syndrome induced
by adjuvants) syndrome, especially in cases seen after the
inactivated COVID-19 vaccine [13, 14]. In addition to the
fact that adjuvants increase the immunogenicity of vac-
cines and enable the use of less viral protein, they can also
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cause adverse autoimmune/inflammatory syndromes [42,
43]. Recently, it has been shown that lipid nanoparticles
(LNPs) in mRNA vaccines also act as adjuvants by caus-
ing immunostimulation [44]. Thus, ASIA syndrome may
also develop with mRNA COVID-19 vaccines, even though
they do not contain any known adjuvant. On the other hand,
the behavior of the COVID-19 virus per se may play a
role in the etiopathogenesis of VA SAT. Recent studies
showed that the mRNA of angiotensin-converting enzyme
2 (ACE2) was expressed in thyroid follicular cells. Thus,
it was hypothesized that direct entry of the pathogen into
the cell may be effective in COVID-19-related SAT cases
[12, 45, 46]. In addition, cross-reactivity, which occurs as
a result of the similarity of virus spike proteins encoded in
all COVID-19 vaccines, especially mRNA vaccines, with
mammalian hexa and heptapeptides (e.g., TPO proteins),
seems to be another effective mechanism [39, 47]. Besides,
the fact that these mechanisms do not occur in every indi-
vidual but only in some people indicates that genetic pre-
disposition may also be important in the development of
SAT [8]. The SAT cases associated with the COVID-19
vaccine reported in two sisters by Chatzi et al. further high-
lighted the importance of this relationship [16].
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Table 4 Characteristics of vaccine-associated subacute thyroiditis cases in the present study

No Age/Sex Vaccine type/dose Post-vaccination COVID-  Time to Thyroid hormone Follow-up Thyroid hormone Treatment
sypmtom onset 19 his- diagnosis status at diag- time (days) status at follow-
(days) tory* (days) nosis up

1 71/F CoronaVac®/1% 4 No 20 O-Hyper 31 Euthyroid MP

2 68M CoronaVac®2" 10 No 36 O-Hyper 57 S-Hypo Ibuprofen

3 44/F CoronaVac®/1* 6 No 22 O-Hyper 42 Euthyroid MP

4  62/M CoronaVac®/1* 6 Yes 19 O-Hyper 43 S-Hypo Ibuprofen

5 32/F Pfizer- 3 No 31 O-Hyper 93 Euthyroid MP
BioNTech®/1*

6 39/F CoronaVac®2™ 10 No 80 S-Hyper 59 Euthyroid Ibuprofen

7 47/F CoronaVac®/1* 12 No 35 O-Hyper 48 Euthyroid MP

8 45/F Pfizer- 10 No 20 O-Hyper 49 Euthyroid MP
BioNTech®/1*

9 43/F Pfizer- 15 Yes 38 O-Hyper 35 Euthyroid Ibuprofen
BioNTech®/1*

10 47/F CoronaVac®/2™ 20 Yes 60 S-Hyper 37 Euthyroid Ibuprofen

11 48/M CoronaVac®/1* 6 No 30 S-Hyper 43 Euthyroid Ibuprofen

12 67/M Pfizer- 2 No 18 O-Hyper 20 S-Hyper MP
BioNTech®/2™

13 32/F CoronaVac®2"™ 6 No 25 O-Hyper 36 Euthyroid MP

14 42/F Pfizer- 2 No 27 S-Hyper 33 O-Hypo Ibuprofen
BioNTech®/1%

15 53/F CoronaVac®2™ 19 No 45 Euthyroid 35 Euthyroid Ibuprofen

16 50/F Pfizer- 7 No 90 O-Hyper 24 Euthyroid Ibuprofen

BioNTech®/1%

MP methylprednisolone, S-Hyper subclinical hyperthyroidism, S-Hypo subclinical hypothyroidism, O-Hyper overt hyperthyroidism, O-Hypo
overt hypothyroidism. Diagnosis of COVID-19 2 or more months prior to the diagnosis of subacute thyroiditis

It has recently been reported that SAT is a disease that is
often diagnosed with a delay due to lack of clinician aware-
ness [48]. The current study likewise showed that patients
whether with VA SAT or with NVA SAT were not diag-
nosed until 1 month had passed, this tardiness possibly seri-
ously affecting the functional capacity and quality of life of
patients. Clinicians thus need to increase their awareness
of the need for prompt SAT diagnosis to avoid recurrent
patient admissions and unnecessary antibiotic prescriptions.
On the other hand, the reported cases of COVID-19 VA SAT
should not discourage clinicians and patients from vaccinat-
ing against COVID-19. The current study shows that these
cases are indistinguishable from classic SAT cases. Cer-
tainly, epidemiological studies with larger sample size and
a better understanding of the effects of COVID-19 viral par-
ticles on thyroid cells are required to establish whether the
COVID-19 vaccine increases SAT cases. Moreover, the sec-
ond dose of vaccine was recommended for each patient who
developed SAT after the first dose of vaccination, following
the regression of signs and normalization of thyroid function
tests. Recurrence of the disease was not experienced during
the follow-up of the three patients who received the second
dose of vaccine after the diagnosis of SAT. Likewise, Oguz
et al., having examined this issue with nine COVID-19 VA

SAT patients, stated that revaccination appears to be safe in
these patients [36]. The authors reported that symptoms that
started after the first vaccination in two of the nine patients
intensified after revaccination. It is noteworthy that while
these two cases were revaccinated, one was still receiving
NSAID and the other had neck discomfort [36]. Hence,
based on our observation and the previous study, we believe
that the second dose of the vaccine should be encouraged
under appropriate conditions.

The most important limitations of the present study are
its retrospective design and limited sample size. In addition,
the lack of long-term follow-up of the patients is another
limitation of this study.

Conclusion

With increasing rates of vaccination against COVID-19,
VA SAT has become a more frequently encountered entity.
Therefore, SAT should be considered in patients presenting
with anterior neck pain following vaccination. The current
study demonstrates that cases associated with the COVID-19
vaccine have similar diagnostic features and clinical course
to those of classic SAT cases. However, in most cases of VA

@ Springer



454

Hormones (2022) 21:447-455

SAT, the relatively higher incidence of euthyroidism in the
short-term treatment period and the less likely requirement
of corticosteroids suggest that this novel entity could prob-
ably constitute the milder form of SAT. Nevertheless, further
multicentric, prospective studies with large sample sizes are
needed to better understand the dynamics of this entity.
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