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Abstract

Subacute thyroiditis (SAT) has been recently associated
with severe acute respiratory syndrome-coronavirus-2 in-
fection or vaccines against it. We report a case of a 41-year-
old male patient who developed persistent SAT after the
coronavirus disease-2019 (COVID-19) vaccination. He pre-
sented with sore throat and neck pain after the first dose of
the COVID-19 vaccine (CoronaVac®). There was no history
of a recent viral infection. Erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) were elevated, thyroid-
stimulating hormone (TSH) and free thyroxine (fT4) were
normal, COVID-19 polymerase chain reaction test was ne-
gative, and sonography showed thyroiditis in the right lobe.
The symptoms resolved after treatment with methylpredni-
solone. However, 2 weeks after the second dose of the vac-
cine, the patient suffered from neck pain and hoarseness.
TSH and fT4 were normal, but anti-thyroid peroxidase (anti-
TPO), anti-thyroglobulin (anti-Tg), ESR, and CRP were ele-
vated. Sonography revealed thyroiditis in the left lobe. The
patient was treated with ibuprofen. On follow-up, hypothy-
roidism was diagnosed, and levothyroxine started. Hence,
the clinicians should suspect the possibility of SAT in the
vaccinated subjects.

Keywords: Subacute thyroiditis; COVID-19 vaccines;
COVID-19

Coronavirus disease-2019 (COVID-19),
caused by severe acute respiratory syn-
drome-coronavirus-2 (SARS-CoV-2), was

Ozet

Subakut tiroidit (SAT), son zamanlarda siddetli akut solu-
num sendromu-koronaviriis-2 enfeksiyonu veya buna karsi
gelistirilen asilarla iliskilendirilmektedir. Koronaviris hasta-
11§1-2019 [coronavirus disease-2019 (COVID-19)] asilamasi
sonrasinda persistan SAT gelisen 41 yasinda erkek hasta-
mizi sunuyoruz. COVID-19 asisinin (CoronaVac®) ilk dozun-
dan sonra bogaz agrisi ve boyun agdrisi ile bagvurdu. Yakin
zamanda viral enfeksiyon 0ykuisi yoktu. Eritrosit sedimen-
tasyon hizi (ESH) ve C-reaktif protein (CRP) yuksekti, tiroid-
stimile edici hormon (TSH) ve serbest tiroksin (sT4)
normaldi, COVID-19 polimeraz zincir reaksiyonu testi nega-
tifti ve sonografide sag lobta tiroidit mevcuttu. Metilpredni-
zolon tedavisi ile semptomlar geriledi. Ancak asinin 2.
dozundan 2 hafta sonra hasta boyun agrisi ve ses kisikli-
dgindan yakindi. TSH ve sT4 normaldi, anti-tiroid peroksidaz,
anti-tiroglobilin, ESH ve CRP ylkseldi. Sonografide sol lobta
tiroidit izlendi. Hasta ibuprofen ile tedavi edildi. Takipte, hi-
potiroidizm tanisiyla levotiroksin baslandi. Dolayisiyla kli-
nisyenler asilanmis kisilerde SAT olasiliini akilda tutmahdir.

Anahtar kelimeler: Subakut tiroidit; COVID-19 asisi;
COVID-19

declared a pandemic on March 11, 2020,
and has affected more than 236 million peo-
ple by October 2021 (1). SARS-CoV-2 infec-
tion may lead to multisystem involvement.
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Several reports suggest the possibility of as-
sociation of COVID-19 with glycemic status
(in diabetic and non-diabetic subjects) and
obesity (2-6). Moreover, many other en-
docrine complications of SARS-CoV-2 infec-
tion, such as adrenal or sex hormone
dysregulation or thyroid dysfunction, have
been defined (2,7-9). Hashimoto’s thyroidi-
tis, Graves’ disease, or subacute thyroiditis
(SAT) have also been reported in patients
after COVID-19 (9,10). High expression of
angiotensin-converting enzyme 2 (ACE2) re-
ceptors in endocrine organs, including adre-
nal, pituitary, thyroid glands, and testes,
may explain such complications (11-13).
SAT is characterized by neck pain which may
radiate to the ears, jaw, upper neck, throat,
or upper chest. It can result from post-viral
inflammatory response associated with cox-
sackievirus, mumps, measles, adenovirus,
as well as with SARS-CoV-2 infection
(14,15). Most of the post-covid SAT cases
occur =214 days after the onset of respira-
tory symptoms (15). The majority of these
patients can be managed successfully with
glucocorticoid therapy.

Apart from post-viral inflammation, SAT has
also been associated with various antiviral
vaccines such as influenza or hepatitis B
vaccines (16-21). With mass vaccination
programs running worldwide to reduce the
mortality and morbidity in the COVID-19
pandemic, more than 5 billion doses of var-
ious types of COVID-19 vaccines have been
administered (1). As a result, cases of SAT
have also been reported after the COVID-19
vaccination (22-25).

We report a case of a patient who presented
with persistent SAT, which developed after
administration of inactivated COVID-19 vac-
cine (CoronaVac®, Sinovac Life Sciences,
Beijing, Chinese).

A 41-year-old male was referred to the
Zonguldak Atatlirk State Hospital, Tarkiye,
with complaints of sore throat and neck pain
for 1 week. There were no complaints of di-
arrhea, nausea, vomiting, palpitation,
tremor, weight loss, or heat intolerance. His
past medical history was remarkable for ul-
cerative colitis and asthma. He had a history
of avascular necrosis of the hip, for which he
underwent surgery 2 years ago. He had

been taking montelukast and mesalazine.
The patient denied having a recent upper
respiratory tract infection or pre-existing
thyroid dysfunction. He had a history of
COVID-19 infection eight months ago. He
had a family history of Type 2 diabetes mel-
litus and hypertension. The patient has
taken the first dose of the CoronaVac® vac-
cine 1 week before being referred to the
hospital. Laboratory analysis revealed that
erythrocyte sedimentation rate (ESR) and C-
reactive protein (CRP) were 27 mm/hour
and 8.1 mg/L, respectively, and thyroid func-
tion tests were within normal limits (Table 1).
Thyroid sonography demonstrated the pres-
ence of focal thyroiditis, hypoechogenicity,
and coarsening in the right lobe of the thy-
roid gland. COVID-19 infection was ruled out
with a negative polymerase chain reaction
(PCR) test by nasopharyngeal swab. Based
on these findings, SAT was diagnosed, and
cefpodoxime 200 mg once daily and oral
methylprednisolone 32 mg once daily were
prescribed. The symptoms of the patient par-
tially subsided, and treatment was stopped
after 2 weeks. The patient did not attend clin-
ical follow-up regularly.

Four weeks after cessation of the treatment,
the patient presented to our clinic with com-
plaints of neck pain, fatigue, and hoarse-
ness. There was no history of diarrhea,
nausea, vomiting, palpitation, tremor,
weight loss, or heat intolerance. The patient
has taken the second dose of CoronaVac®
vaccine 2 weeks before visiting our clinic. On
physical examination, body weight was 96.6
kg, height 183 cm, body mass index 28.8
kg/m?, temperature 36.7°C, respiratory rate
12/minute, and pulse 80/minute. No visible
swelling, erythema, or a local rise of tem-
perature on the thyroid gland was observed.
Mild tenderness was present on the palpa-
tion of the thyroid gland. Oropharyngeal and
otological examinations were within normal
limits. Examination of the other systems
was unremarkable. Thyroid function tests
were within normal limits with the exception
of slight elevation of free triiodothyronine
(fT3) level and inflammatory markers: thy-
roid-stimulating hormone: 2.45 mlIU/L, fT4:
1.14 ng/dL, fT3: 5.32 pg/mL, ESR:17
mm/hour, CRP:13.2 mg/L, anti-thyroid per-
oxidase (anti-TPO): 106 IU/mL, and anti-thy-
roglobulin (anti-Tg): 265 IU/mL (Table 1).



Topaloglu et al.

50

Persistent Subacute Thyroiditis After SARS-CoV-2 Vaccine

Turk J Endocrinol Metab.
2022;26:48-54

Table 1. Laboratory parameters of the patient.

Laboratory Previous First referral First control Second referral Follow-up
parameters (2 years before referral) (ot day) (14t day) (45t day) (97t day)
ESR (0-20 mm/hour) NA 38 27 17 3

CRP (0-8 mg/L) NA 7.8 8.1 13.2 4.4
WBC (3,600-10,200/mm?3) NA 6,160 7,000 6,400 6,300
PMNL (43.5-73.5%) NA 61.4 56.4 60.2 53
TSH (0.27-4.20 mIU/L) 3.33 2.33 1.66 2.45 30.08
fT4 (0.93-1.70 ng/dL) 1.18 1.34 0.96 1.14 0.87
fT3 (2-4.40 pg/mL) 3.54 NA NA 5.32 3.36
Anti-TPO (0-75 IU/mL) NA NA NA 106 NA
Anti-Tg (0-150 IU/mL) NA NA NA 265 NA
FBG (70-110 mg/dL) NA 111 NA 100 89
HbAlc (4-5.7%) NA NA NA NA 5.4
eGFR (mL/min) NA 0.94 1.02 105 93
ALT (0-41 U/L) NA 16 18 12 19
AST (0-40 U/L) NA 20 19 17 19
COVID-19 PCR NA Negative NA NA Negative

ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; WBC: White blood cell; PMNL: Polymorphonuclear leukocyte; TSH:
Thyroid-stimulating hormone; fT4: Free thyroxine; fT3: Free triiodothyronine; Anti-TPO: Anti-thyroid peroxidase; Anti-Tg: Anti-
thyroglobulin; FBG: Fasting blood glucose; HbAlc: Hemoglobin Aj; eGFR: Estimated glomerular filtration rate; ALT: Alanine tran-
saminase; AST: Aspartate transaminase; PCR: Polymerase chain reaction; NA: Not available.

On thyroid sonography, diffuse hypoe-
chogenicity and heterogenicity of
parenchyma were detected. A hypoechoic,
hypovascular, subcapsular area of thyroidi-
tis, with a size of 15.76%x17.52%x24 mm was
detected in the left lobe of the thyroid gland
(Figure 1a and 1b).

Based on clinical, laboratory, and sono-
graphic findings, we diagnosed the patient
as persistent SAT, which occurred after and
was possibly associated with CoronaVac®

vaccination. Ibuprofen 1,200 mg per day
was prescribed. Due to mild symptoms and
past medical history of avascular necrosis,
glucocorticoid was not given.

The patient was re-evaluated after approxi-
mately 7 weeks. He has stopped taking
ibuprofen after 4 weeks of treatment. The
clinical findings, such as pain and tender-
ness, have been resolved. But the patient
complained of fatigue, cold intolerance,
weight gain (5 kg), and dry skin for 2-3

1b: Longitudinal axis on the right side) demonstrated hypoechoic, hypovascular, subcapsular area of thyroiditis in the left

lobe of the thyroid gland.
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weeks. Sonographic examination revealed a
reduction in the size of the subcapsular area
of thyroiditis in the left lobe of the thyroid
gland (Figure 2a and 2b). Laboratory evalu-
ation showed the regression of inflammatory
markers and overt primary hypothyroidism
(Table 1). Oral levothyroxine was given with
a gradually increasing dose: 50 mcg/day for
3 days, followed by 75 mcg/day for 3 days,
and then 100 mcg/day. The patient was
scheduled for re-evaluation after 4 weeks.
For this case report, written consent was ob-
tained from the Ministry of Health of
Tlrkiye.

Discussion

Our report presents a case of persistent SAT,
which was diagnosed after the first dose of
CoronaVac® vaccine administration, and
persisted after the second dose as well.

SAT, also known as De Quervain’s thyroidi-
tis, is characterized by post-viral inflamma-
tory disorder developing after upper
respiratory tract infections (26,27). Typical
clinical symptoms and signs, such as pain,
increase in inflammatory markers, and
sonographic findings, may aid diagnosis.
Symptoms of thyrotoxicosis may also ac-
company the clinical picture. COVID-19 in-
fection has been reported to be associated
with several types of thyroid dysfunction,
such as Hashimoto’s thyroiditis or Graves’
disease (10). It was demonstrated that
ACE2 and transmembrane serine protease 2
expression in the thyroid gland might be re-
sponsible for thyroid involvement in COVID-
19 infection (11,13). Recently, SAT has also
been shown to develop after COVID-19 in-
fection (9,28-32). There is some evidence
regarding the development of SAT after an-
tiviral vaccines also (16-21). A few case re-

ports have demonstrated an association be-
tween SAT and inactivated, vectored, and
mMRNA vaccines developed against COVID-
19 infection (22-25).

Massive vaccination drives have been car-
ried out worldwide against COVID-19 (1). In
Turkiye, vaccination was started in early
2021, initially in health care workers and the
elderly population, and subsequently in
other age groups (33). The first available
vaccine was CoronaVac®, and later, other
types of vaccines, such as the mRNA vac-
cine, were introduced. Turkish citizens were
given a chance to choose one of these vac-
cines. Our patient opted for CoronaVac®.

A case of SAT has been reported from
Tlrkiye where the disease manifested after
the 2" dose of the CoronaVac® vaccine in an
elderly patient with no history of COVID-19
infection (22). Our patient had suffered a
COVID-19 infection 8 months ago. Hence, it
may raise a doubt whether the development
of SAT in this patient resulted from COVID-
19 infection or not. Although it is known that
classically SAT occurs 2-8 weeks after an
episode of upper respiratory tract infection,
recent research has shown that SAT can de-
velop 3-5 weeks after COVID-19 infection
(28,34,35). Moreover, the PCR test for
COVID-19 was negative in our patient both
at the time of the first consultation and on
follow-up. Based on these findings, we can
exclude the possibility of association of SAT
with prior COVID-19 infection, and we pro-
pose that the viral antigens in the vaccine
triggered SAT in the present case.

SAT is usually treated with nonsteroidal anti-
inflammatory drugs and/or glucocorticoids,
and sometimes a beta-blocker is added to
relieve the symptoms of thyrotoxicosis (26).
These medications also decrease the symp-

-
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Figure 2. Sonographic examination of the thyroid gland on follow-up (97t day), (2a: Transverse axis on the left side; 2b:
Longitudinal axis on the right side) demonstrated a small decrease in the size of the area of thyroiditis in the left lobe of
the thyroid gland.
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toms of SAT developing after COVID-19 in-
fection (28). Ibuprofen, paracetamol, and
methylprednisolone are also known to be ef-
fective in the symptomatic treatment of SAT
associated with the COVID-19 vaccines (22-
24). The patient was successfully treated
with methylprednisolone in the first referral
and with ibuprofen in the second referral.
Owing to the history of avascular necrosis of
the hip, beta-blocker therapy was not added
to the treatment. Our case did not show
clinical signs or laboratory findings sugges-
tive of thyrotoxicosis despite a mild eleva-
tion of fT3 level in the second visit.
Previous case reports have verified that SAT
can develop in the first or second week after
the COVID-19 vaccination (22,24,36). In
our patient, SAT occurred 1 week after the
first dose of the vaccine, and he presented
with persistent SAT 2 weeks after the sec-
ond dose of the vaccine. Symptoms of SAT
developing after the COVID-19 vaccination
appear to be similar to the SAT resulting
from other antiviral vaccines (24). Recur-
rence of SAT after its first episode can man-
ifest both in the short-term and long-term,
as presented in earlier studies (37). Recur-
rence can be attributed to a relatively short
course of glucocorticoid therapy used in
treatment (38). Although in our patient
there was the persistence of clinical signs
and symptoms rather than recurrence, we
assume premature cessation of glucocorti-
coid therapy after the first episode of SAT
could be responsible for this persistence.
Most of the laboratory and radiological find-
ings in the present case (elevated inflam-
matory markers, hypoechoic areas on
sonography) were similar to those published
in previous reports on post-viral SAT or SAT
developing after COVID-19 infection or the
COVID-19 vaccination (22-25,28). However,
contrary to the earlier studies, neither sub-
clinical nor overt thyrotoxicosis developed in
our case, albeit mild elevation of fT3 level was
observed at the second patient visit. Thyroid
autoantibodies might be positive in some pa-
tients with SAT (39,40). But several studies
suggest that thyroid autoantibodies may be
negative in most cases of SAT developing
after administration of CoronaVac® or vec-
tored vaccine (22-24,36). Though anti-TPO
and anti-Tg were positive in our patient, it
may be attributed to the persistence of SAT

or the absence of thyrotoxicosis in this case.
Overt primary hypothyroidism was detected 8
weeks after the second visit in our patient,
which was treated with levothyroxine. Al-
though, Saygil et al. has reported the devel-
opment of overt primary hypothyroidism in a
patient after resolution of SAT associated with
inactivated COVID-19 vaccine despite nega-
tive thyroid autoantibodies (36). We attribute
hypothyroidism in our patient to be associ-
ated with positive thyroid autoantibodies. In
most reports, analyzing SAT associated with
the COVID-19 vaccination, the patient was
not either followed-up long enough to de-
velop hypothyroidism or did not develop hy-
pothyroidism, or an initial hypothyroid phase
was followed by euthyroid state (22-24).
Several mechanisms have been proposed
regarding the development of SAT after the
COVID-19 vaccination (22,24). Aluminum
hydroxide adjuvant in CoronaVac®, cross-re-
action of SARS-CoV-2 proteins in inactivated
as well as other vaccines with thyroid anti-
gens, and genetic predisposition may ex-
plain the occurrence of SAT after
administration of these vaccines to some ex-
tent. Autoimmune thyroid disease may be
another possible mechanism since our pa-
tient demonstrated the presence of thyroid
autoantibodies.

In the future, further cases of SAT associ-
ated with either COVID-19 infection or its
vaccines may emerge. Comparative studies
analyzing clinical and laboratory features of
such patients and patients with SAT associ-
ated with typical viral respiratory tract in-
fections would reveal more comprehensive
information about the course ofthe disease.
In conclusion, antiviral vaccines may lead to
the development of SAT. Therefore, the cli-
nicians need to be vigilant of the possibil-
ity of SAT in the patients receiving various
types of antiviral vaccines, including those
against COVID-19 infection. Although the
mechanism of SAT developing post-COVID-
19 vaccination may be distinct from the
one not associated with COVID-19 infection
or its vaccination, clinical findings and
treatment appear to be indistinguishable.

All authors contributed equally while this
study preparing.
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