Subacute thyroiditis after inactive SARS-CoV-2
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SUMMARY

Viral infections have often been associated with subacute
(De Quervain) thyroiditis. Rare cases of subacute
thyroiditis have been reported after vaccines. Various
vaccines have been developed with different techniques
against SARS-CoV-2. This case report presents a rare
case of subacute thyroiditis after the inactive SARS-
CoV-2 virus vaccine, CoronaVac.

BACKGROUND

SARS-CoV-2 is a novel coronavirus that caused a
global pandemic. Although its destructive results
continue to increase, vaccination studies have
created hope for treatment. Various vaccines have
been developed for SARS-CoV-2. CoronaVac, an
inactivated virus vaccine, is one of them.! Two doses
of CoronaVac were first administered to healthcare
workers within Turkey’s framework of the vacci-
nation programme. Subacute thyroiditis (SAT) is
an inflammatory disease that occurs secondarily
to viral or postviral responses and causes damage
to the thyroid gland. Cases of SAT after various
vaccines have been reported.”

CASE PRESENTATION

A 38-year-old female physician was admitted to
the endocrinology outpatient clinic with reports of
swelling in the neck, pain, fatigue, loss of appetite
and sweating in the evening 2weeks after being
administered with the second dose of CoronaVac
vaccine. The CoronaVac vaccine was administered
on the first day and the 28th day. The patient stated
that a slight pain and tenderness occurred in the
thyroid lodge after the first dose, but it passed
within a few days, and she did not consult a doctor
during this period. The patient had no prior illness,
previous vaccination or drug use. Physical exam-
ination revealed stage 2 goitre, and there was pain
in the right thyroid lobe when it was touched. In
laboratory tests, thyrotropin (TSH): 0.008 ulU/
mL (normal: 0.27-4.2), free T3: 12.88 pg/mL
(normal: 2-4), free T4: 4.65 ng/dL (normal: 0.93—
1), anti-Tpo: 9.491U/mL (normal: 0-34), anti-Tg:
81.58 IU/mL (normal: 0-115), C reactive protein:
8.76 mg/L (normal: 0-0.8), sedimentation: 78 mm/
hour (normal: 0-20) were detected. COVID-19
PCR testing was not performed as there were
no COVID-related symptoms except SAT find-
ings. Thyroid ultrasonography (USG) revealed an
increased size of the right thyroid lobe, an irregu-
larly demarcated hypoechoic area of approximately
3 cm in diameter compatible with thyroiditis starting
from the capsule in the lateral and progressing into

the lobe (white arrow in figure 1A). SAT diagnosis
was established with a high acute phase, thyro-
toxicosis and USG findings. Naproxen sodium
2x275 mg and propranolol 2X20 mg peroral treat-
ment was initiated. Following treatment, the neck
pain was alleviated. The patient stated that on the
14th day of the follow-up, her problems had mostly
disappeared. The baseline and follow-up values of
the patient are given in table 1.

OUTCOME AND FOLLOW-UP

On the 30th day, levothyroxine started to be
administered at 25 pg/day due to a high TSH level
(24.68 ulU/mL) and decreased free T4. As TSH
was 20 ulU/mL on the 45th day, the levothyroxine
dose was increased to 50 ug/day. On the 45th
day, USG revealed partial recovery of the thyroid
gland (figure 1B). Moreover, the patient had no
reports other than the biochemical findings of
hypothyroidism.

DISCUSSION

SAT is a self-limiting inflammatory thyroid disease
characterised by neck pain, fever and thyroid
dysfunction.” There is usually a history of upper
respiratory tract infection before SAT. Viral agents
can cause SAT with an indirect immunological reac-
tion, and there are some reports that viruses can
cause SAT by direct tissue invasion. Many viruses
have been reported as potential causative agents.®
However, an evident infectious agent can rarely be
demonstrated in most patients. SAT cases have been
reported following the SARS-CoV-2 infection. The
general features of these are similar to SAT cases
reported in other aetiologies. Most of them are
seen in young women; pain in the thyroid region
is usually the first presenting complaint, and an
increase in inflammatory markers and thyrotox-
icosis have been reported in other cases.” In SAT
cases, clinical and USG findings can provide a
specific diagnosis, and a radioactive iodine uptake

Figure 1

Thyroid ultrasound image taken during (A)
initial stage and (B) after 45 days. RL, right lobe of the
thyroid; T, trachea.
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Table 1 Laboratory results

Measure Unit Reference range 25 February 2021 11 March 2021 24 March 2021 8 April 2021
T4 ng/dL 0.93-1.7 4.65 1.34 0.608 0.78
T3 pg/mL 2-4.4 12.88 3.39 2.03 2.68
TSH ulU/mL 0.27-4.2 0.008 0.016 24.68 20.9
TgAb 1U/mL 0-115 81.58

TPOAb 1U/mL 0-34 9.49

White cell count x10°/uL 4.5-11 10.4 79 8.06 7.98
Haemogloblin g/L 117-155 107 1 110 113
Platelet x10°L 150-450 575 466 361 319
ESR mm/h 0-20 78 57 28 19
CRP mg/dL 0-0.8 8.76 0.4 0.32 0.32

CRP, C reactive protein; ESR, erythrocyte sedimentation rate; fT3, free triiodothyronine; T4, free thyroxine; TgAb, thyroglobulin antibodies; TPOAb, thyroperoxidase antibodies; TSH,

thyrotropin.

study is often not required, as was the case in this instance.® The
patient was a young woman diagnosed with typical symptoms
and SAT USG findings.

Transmembrane protease serine-2 (TMPRSS-2) and ACE-2
receptors allow the SARS-CoV-2 to enter human cells.” ® ACE-2
and TMPRSS-2 are expressed in thyroid follicular cells, and their
expression is higher than in lung cells, especially in women.”
These situations may explain why SARS-CoV-2 causes SAT in
women more frequently.

Inactive virus vaccines contain many proteins belonging to
the pathogen virus and similar antigenic parts.'® The increased
affinity of the SARS-CoV-2 towards the thyroid suggests that this
inactive vaccine may also affect the thyroid tissue. Few cases of
SAT have been reported after various vaccinations in the litera-
ture. It is noteworthy that these cases are mostly seen after an
inactivated virus vaccination. There are cases reported with SAT
after an inactive virus vaccine: seasonal influenza vaccine,* ' 12
H1N1 vaccine' and hepatitis B vaccine.'

Besides viral proteins, adjuvant substances used in the vaccine
to increase immunological reactions may also trigger autoim-
mune reactions.”> The CoronaVac vaccine contains aluminium
hydroxide as an adjuvant. A condition called the autoimmune/
inflammatory syndrome induced by adjuvants (ASIA syndrome)
was previously reported following various vaccines.'® However,
the CoronaVac vaccine has been related to causing the ASIA
syndrome and SAT in a recent article.'”

In our case, the milder thyroiditis findings after the first
dose of vaccine and typical SAT findings after the second
dose are noteworthy. The aetiology of SAT remains unclear
in many cases, but given the typical USG image and the
temporal relationship between vaccination and the onset of

Learning points

» Subacute thyroiditis should be considered in a patient
presenting with neck pain, fever and thyroid dysfunction.

» COVID-19 is a multisystemic disease, and even an inactive
vaccine can cause inflammatory reactions in extrapulmonary
tissues.

» Cases of subacute thyroiditis can occur after any vaccination.

» Besides viral proteins, adjuvant substances used in the
vaccine to increase immunological reactions may also trigger
autoimmune reactions.

» Clinicians should be aware of thyroid symptoms being
potentially associated with the inactive SARS- CoV-2 vaccine.

thyrotoxicosis, as in this case, CoronaVac can probably be
associated with SAT. Therefore, clinicians should be aware
that thyroid symptoms can potentially be associated with the
CoronaVac vaccine; however, such a side effect should never
preclude vaccination.
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