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ABSTRACT

A variety of clinical manifestations attributable to SARS-CoV-2 has been described, including suba-
cute thyroiditis (SAT). Here we describe an atypical case of SAT SARS-CoV-2-related.

A 34-year-old previously healthy woman presented to the emergency room complaining of intense
cervical pain, non-responsive to ibuprofen, 12 days after being diagnosed with infection with SARS-
CoV-2. Clinical, laboratory, and imaging features were compatible with SAT. She was discharged
with prednisolone 40 mg/day. After reducing prednisolone, cervical pain recurred, and she experi-
enced intense thyrotoxicosis symptoms and fever. Due to persistent high fever and absence of im-
provements with treatment, the patient was hospitalized. Imaging did not show abscesses. Clinical
improvement was seen when prednisolone was increased to 60 mg/day. Ten weeks after the initial
symptoms, she was asymptomatic, with normal free T3 and T4.

SAT is a possible complication of SARS-CoV-2 infection. Clinicians should be alerted to this diag-
nosis and to potentially refractoriness to standard treatment, and more exuberant and long-lasting
forms of SAT, even in the presence of mild forms of COVID-19.

Uma Manifestacdo Exuberante de Tiroidite Subaguda Associada
a Infecio por SARS-CoV-2

RESUMO

Tém sido descritas inimeras manifestagdes clinicas atribuidas ao SARS-CoV-2, incluindo tiroidite
subaguda (TSA). Descrevemos um caso atipico de TSA associada a infe¢do por SARS-CoV-2.
Mulher de 34 anos, previamente saudavel, recorreu ao servigo de urgéncia por dor cervical intensa,
ndo responsiva a ibuprofeno, 12 dias ap6s infe¢do por SARS-CoV-2. Quadro clinico, analitico e
imagioldgico compativel com TSA. Alta medicada com prednisolona 40 mg/dia. Apos redugdo da
dose, teve agravamento das queixas algicas, febre e sintomatologia acentuada de tireotoxicose. Por
auséncia de melhoria com tratamento sintomatico e persisténcia da febre, decidido internamento.
Sem evidéncia de abcesso nos exames de imagem. Melhoria apés aumento da prednisolona para
60 mg/dia. Dez semanas ap6s os sintomas iniciais, a doente ficou assintomatica, com fra¢des livres
dentro dos valores de referéncia.

A TSA ¢ uma possivel complicagdo da infegdo por SARS-CoV-2. Os clinicos devem estar alerta para
este diagnostico e para a possibilidade de refratariedade ao tratamento convencional e de manifesta-
¢des mais exuberantes e prolongadas de TSA, mesmo em casos de sintomas ligeiros de COVID-19.
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Introduction

The highly contagious disease called coronavirus disease 2019
(COVID-19), caused by the SARS-CoV-2 (severe acute respirato-
ry syndrome coronavirus 2) has rapidly spread around the world,
and it is associated with important morbimortality.'? Although
most patients with COVID-19 have respiratory tract symptoms,
a wide range of clinical manifestations attributable to this infec-
tion have been described, such as neurological,’ gastrointestinal4,
and endocrinological® complications. One of the endocrine organs
commonly affected is the thyroid gland, leading to various disor-
ders, including subacute thyroiditis (SAT).>

SAT is a self-limited inflammatory thyroid disease, and it is a
relatively infrequent cause of thyrotoxicosis.”* Evidence supports
a viral or postviral origin for this disease, being often preceded
by an upper respiratory tract infection. Many viruses have been
reported as potentially causative agents, such as influenza, adeno-
virus, or coxsackie.”!?

We describe a case of COVID-19-related SAT associated with
exuberant manifestations, with high fever, persistent intense cer-
vical pain, and the need for high doses of prednisolone for a pro-
longed period.

Case Report

On 8" December 2020, a 34-year-old caucasian woman, with
no relevant past medical history, developed ageusia, anosmia, my-
algia, and subfebrile temperature (37.5-37.8°C). On 11* Decem-
ber, a real-time reverse transcription-polymerase chain reaction
of a nasopharyngeal swab was performed confirming infection by
SARS-CoV-2. No specific treatment was necessary, and the pa-
tient was expected to recover completely. Nonetheless, five days
after the diagnosis of COVID-19 and eight days after the initial
onset of symptoms, the patient reported severe permanent pain in
the anterior cervical region, with irradiation to the retroauricular
region, predominantly on the right side. She self-medicated with
ibuprofen (600 mg thrice daily), with a slight improvement of the
pain. After an initial improvement, five days later, she started ex-
periencing severe cervical pain and de novo subfebrile tempera-
ture (~37.5°C) refractive to ibuprofen. Due to that, two days later,
after seven days taking the non-steroidal anti-inflammatory drug
and 12 days after the diagnosis of COVID-19, she presented to the
emergency department (ED). She had also lost 4 kg unintentional-
ly during that week. She denied any upper respiratory symptoms.
Physical examination was unremarkable except for an enlarged
and markedly painful thyroid gland at palpation.

Laboratory tests were requested (Fig. 1) showing a low TSH
[0.127 uUI/mL; reference range (RR) 0.55-4.78], high free trii-
odothyronine (FT3) (6.05 pg/mL; RR 2.3-4.2), high free thyrox-
ine (FT4) (2.26ng/dL; RR 0.89-1.76), high C-reactive protein
(CRP) (206 mg/L; RR <5.0), an elevated white blood cell count
(12.7x10°%uL; RR 4.0-11.0) with high neutrophil percentage
(81%), and elevated platelet count (450x10%/uL; RR 150-400).
These results were suggestive of SAT with overt destructive thy-
rotoxicosis. Erythrocyte sedimentation rate (ESR) was not evalu-
ated. Chest X-ray did not have relevant alterations. Cervical ul-
trasonography showed a diffusely enlarged thyroid gland, with
heterogeneous parenchyma — findings compatible with thyroiditis;
no enlarged lymph nodes were detected (Fig. 2).

There was no history of thyroid disease, history of exposure
to iodinated contrast or radioactive iodine therapy, recent surger-
ies or trauma, recent pregnancy or the possibility of being preg-
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Figure 1. Evolution of thyroid function tests during the follow-up
D — days after the onset of symptoms of infection by SARS-CoV-2.

Figure 2. Cervical ultrasonography performed at the emergency department.
Diftusely enlarged thyroid gland, with heterogeneous parenchyma and overall
decreased vascularization at color Doppler.

nant, nor any pharmacological treatment except for the ibuprofen.
There was no known family history of thyroid or autoimmune dis-
eases. All findings were consistent with the diagnosis of SAT, ap-
parently caused by COVID-19. The patient was discharged with
prednisolone 40 mg daily as the starting dose, and with referral to
Endocrinology for further evaluation. The glucocorticoid taper-
ing scheme instituted was 40 mg daily in the first week, 20 mg
daily in the second week, and 10 mg until the consultation. Within
a few days of corticosteroid treatment, pain markedly improved,
and temperature normalized.

She was evaluated at the Endocrinology outpatient clinic for
the first time two weeks after ED discharge and 28 days after the
diagnosis of COVID-19. Clinically, she reported palpitations,
anxiety, and hand tremor. Cervical pain and subfebrile tempera-
ture had resolved. Physical examination revealed mild bilateral
hand tremor and a visible diffuse goiter with tenderness to palpa-
tion (more on the right side, with an apparent palpable nodule).
The thyroid was firm, mobile with swallowing, with no bruits, and
some cervical lymph nodes, enlarged and tender, were detected on
palpation. Thyroid function tests were repeated: TSH 0.016 uUI/
mL and FT4 2.53 ng/dL. Because of the symptoms she reported,
propranolol 20 mg twice daily was prescribed. She had initiated
the 10 mg daily of prednisolone on that day, so it was decided to
maintain that dose and reevaluate the patient within a week. How-
ever, three days after the first evaluation in the outpatient clinic,
the patient contacted the department due to recurrence of the cer-
vical anterior pain with irradiation to the retroauricular and occipi-
tal areas, fever (38°-39°C), and de novo odynophagia. The dose of
prednisolone was augmented to 20 mg daily and the propranolol
was maintained. There was no improvement and three days later
(and 34 days after the diagnosis of COVID-19), she went again to
the ED. She was discharged with etoricoxib 60 mg daily and par-
acetamol 1000 mg thrice daily. Four days later, she was reevalu-
ated at the Endocrinology clinic. She maintained all the symp-
toms, namely, cervical and occipital pain, fever, odynophagia, and
sporadic palpitations. Meningeal signs were excluded and labora-
tory tests showed suppressed TSH levels, high FT4 (4.25 ng/dL),
FT3 (8.0 pg/dL) and total triiodothyronine (TT3) (2.45 ng/mL;



Lopes SC / Rev Port Endocrinol Diabetes Metab. 2022;17(3-4) 157

Figure 3. Cervical ultrasonography performed two weeks after the emergency
department discharge.

Diffusely enlarged, heterogeneous, and hypoechogenic thyroid gland (volume
22.25c¢m3) with normal vascularization at color Doppler and multiple pseudo-
nodular areas. A — Right lobe. B — Left lobe.

RR 0.6-1.81); negative anti-thyroglobulin antibodies, anti-perox-
idase antibodies, and anti-TSH receptor antibodies levels. Inflam-
matory markers were elevated [ESR 83 mm/h (RR 1-20); CRP
204.30 mg/L]. Prednisolone and propranolol were augmented to
40 mg daily and 40 mg twice daily, respectively. Two days later,
the cervical ultrasonography was repeated (Fig. 3) and showed
a diffusely enlarged, heterogeneous, and hypoechogenic thyroid
gland (volume 22.25 cm?®) with normal vascularization at color
Doppler and multiple pseudonodular areas. The patient reported
sustained fever (~39°C). She was hospitalized the next day, 41
days after the diagnosis of COVID-19 and 36 days after the initial
symptoms of SAT appeared. The hospitalization was due to the
persistent high fever and intense cervical pain, leading to the sus-
picion of acute suppurative thyroiditis. Prednisolone 60mg daily
and propranolol 40 mg twice daily were prescribed. Cervical and
thoracic computed tomography angiography was performed to ex-
clude potential complications such as an abscess. Apart from an
enlarged thyroid extending to the superior mediastinum and small
jugular-carotid lymph nodes, no other relevant alterations were
detected. FT3 (11.1 pg/dL), TT3 (3.76 ng/mL), FT4 (7.02 ng/dL)
and thyroglobulin levels (1297 ng/mL; RR 0.73-84) were marked-
ly increased. CRP was 155.2 mg/L, with leukocytosis (14.9x10%/
ul) and thrombocytosis (613x10%uL). Amino-terminal pro-brain
natriuretic peptide levels were mildly elevated (359.0 pg/mL; RR
<125). Thromboplastin time, activated partial thromboplastin
time, phospocalcium metabolism profile, and hepatic and renal
function were normal. Blood cultures were negative. An electro-
cardiogram showed sinus rhythm with a heart rate of 90 beats per
minute. During the hospital stay, the patient remained apyretic.
She was discharged after four days with prednisolone 60 mg daily
and propranolol 40 mg twice daily, and the cervical pain resolved.

The patient was reevaluated one week later. She clinically im-
proved, with no recurrence of pain or fever and with a weight
regain of 2 kg, although she still reported palpitations and anxiety.
FT3 and FT4 had also decreased, being close to the upper limit of
normal. Prednisolone was reduced to 40 mg per day. One week af-
ter that, 59 days after the diagnosis of COVID-19 and 54 days af-
ter the diagnosis of SAT, FT3 and FT4 normalized and the patient
reported only sporadic palpitations and cervical tenderness. Two
weeks after, the patient was asymptomatic, with normal FT3 and
FT4 levels, and with normal CRP and no leukocytosis or thrombo-

cytosis. Prednisolone was reduced to 30 mg per day, with a slow
tapering scheme following that. Glucocorticoid therapy was sus-
pended approximately nine months after the SAT diagnosis.

At the last follow-up, 12 months after the diagnosis of SAT,
the patient remained asymptomatic, and thyroid function tests
were in the normal range (TSH 1.954 uUl/mL, FT4 1.30 ng/dL).

Discussion

Different mechanisms for thyroid involvement due to SARS-
CoV-2 infection can be involved, such as direct virus damage to the
organ, systemic inflammation due to cytokines and chemokines,
and/or autoimmune reactions.'"'> Additionally, another important
plausible mechanism is that SARS-CoV-2 targets angiotensin-
converting enzyme 2 (ACE2), using it as a functional receptor
to enter the cells. ACE2 is expressed in various tissues, includ-
ing thyroid follicular cells, possibly making them susceptible to
SARS-CoV-2 entry."*!* However, there is still limited available
evidence to indicate the pathophysiological pathway of thyroid
injury caused by SARS-CoV-2.°

We report a case of an atypical SAT, apparently triggered by
a SARS-CoV-2 infection. Our case, in addition to others, strong-
ly supports that SARS-CoV-2 should be considered an etiologic
agent for the onset of SAT.>* However, although COVID-19 most
common manifestations were mild as in the other reported cas-
es,”® in our case, the patient presented with an atypical form
of SAT, with intense cervical pain, high fever, refractoriness to
standard therapy schemes, needing higher doses of corticoster-
oids, and with a longer duration of the thyrotoxicosis (54 days).
We have established the diagnosis of SAT having into considera-
tion the values of thyroid function parameters available and its
evolution, the recent upper respiratory viral infection, the char-
acteristics of the cervical pain, the subfebrile/febrile temperature,
the progressively worsening of the inflammatory parameters, the
initial quick response to glucocorticoid therapy within a few days,
and the lack of hypervascularity on color Doppler. Nevertheless,
we acknowledge that thyroid scintigraphy would be a relevant
exam to perform to help differentiate etiologies of thyrotoxicosis
and further establish our diagnosis of SAT. This exam was not
considered initially as its execution in our institution would not
be promptly.

We acknowledge that the initial glucocorticoid tapering ap-
proach used was not conventional, and that this strategy might
raise concerns. Generally, the clinical course of SAT is mild and
self-limited and treatment with nonsteroidal anti-inflammatory
agents (NSAIDs) and B-adrenergic-blocking drugs is recommend-
ed.'® Antithyroid drugs do not have a role in the treatment of SAT.
Use of corticosteroids is limited to patients who do not respond
to NSAIDs over several days of use or present with moderate to
severe pain and/or symptoms of thyrotoxicosis, as was the case
for our patient.'® The standard recommendations by the American
Thyroid Association (ATA) for corticosteroid therapy in SAT are
prednisone 40 mg per day for 1-2 weeks followed by a gradual
tapering scheme over 2-4 weeks or longer, depending on the clini-
cal response.'®

Nevertheless, we believe the approach instituted does not jus-
tify the more exuberant and atypical clinical course of our SAT
case. Firstly, our patient had self-medicated with a high dose of
NSAID for seven days, the first-line therapy recommended by the
ATA for SAT, but the symptoms persisted and gradually worsened
with severe cervical discomfort and fever. Secondly, prednisolone
40 mg per day was initiated but higher doses were needed (maxi-
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mum daily dosage: 60 mg). Most of the previous reports of SAT
associated with COVID-19 used initial lower doses of predniso-
lone (most commonly 25 mg daily, n=12 out of 27 reported cases)
without needing higher doses. The remaining patients n=2 were
treated with a lower dose of prednisolone (16 and 20 mg), n=2
were treated with aspirin, and n=3 were treated exclusively with
NSAID. Only five patients were initially treated with higher doses
of prednisolone (n=2 prednisolone 40 mg/day, n=1 prednisolone
30 mg/day, n=1 dexamethasone 4 mg every 8 hours for 5 days,
n=1 methylprednisolone 40 mg/day for 3 days).*"” In addition to
this, based on the available published data, it appears that, once
recognized, SAT associated with COVID-19 does not requires a
different treatment approach when compared with non-COVID-19
cases.'” So, lastly, the basis for the recommend titration scheme by
ATA was not established by prospective studies. In a prospective
study performed by Sharma et al.' it was shown that 20 mg of
prednisolone per day tapered over four weeks is an adequate treat-
ment of SAT, with symptoms resolving in two weeks in 94% of the
patients, with a low recurrence rate (7.3%). Their cohort after two
weeks was initiated with 10 mg of prednisolone, like our patient.
Additionally, previous research had already demonstrated that
prednisolone 15 mg per day with a tapering scheme of 5 mg every
two weeks is a safe and effective mean to quickly reduce the pain
in SAT, being that specific study referred in the ATA.'®"” Recently,
a systematic review and meta-analysis was published with the ob-
jective to identify the lowest effective initial dose of prednisolone
for the treatment of subacute granulomatous thyroiditis.” They
concluded that 15 to 20 mg per day of prednisolone was the most
effective dose with the lowest recurrence rate in the treatment of
SAT. Additionally, ilt is well-established that glucocorticoids are
beneficial for relieving SAT symptoms more quickly and for re-
ducing the recurrence rate, and, in more serious manifestations of
COVID-19, this type of treatment improves the outcomes, namely
the mortality rate.”! Taking this into account, we hypothesize that
small doses of glucocorticoids might be a more appropriate treat-
ment option than NSAIDs for SAT caused by SARS-CoV-2. In
conclusion, it seems that our patient was initiated with a higher
dose than she theoretically needed according with the current lit-
erature. Nevertheless, we recognized, as abovementioned, that the
reduction from 40 to 10 mg in two weeks was not ideal, and we
cannot exclude it might partially have contributed to a progression
of the symptoms, as it is known that symptoms can recur as the
dose of corticosteroid is reduced.” Still, in this case, exuberant,
long-lasting and de novo clinical symptoms emerged; it was not
exclusively a recurrence of previous reported symptoms.

On the contrary, we believe that the second tapering approach
was excessively long. This was due to several factors. Firstly, in
January 2021, the available evidence on this subject was scarce,
with few published case reports and no consolidated knowledge
or recommendations in terms of the treatment approach of this en-
tity. Secondly, the SAT in our patient had an atypical presentation,
with a longer duration of thyrotoxicosis, more exuberant symp-
toms, refractiveness to the standard first-line treatment and the
need for higher doses of prednisolone. Thirdly, the initial tapering
approach possibly was too quick for this specific case, as previ-
ously discussed, and we did not know at the time the influence of
that initial titration in the natural evolution of the disease, so we
decided to not repeat a short treatment period, which might have
been an overzealous approach. Fourthly, the patient was under a
high dose of prednisolone for Lastly, after the need for hospital
admission, the patient was fearful the symptoms would recur with
the reduction of the dosage, the inflammatory parameters were el-

evated for several weeks after discharge, and she experienced re-
sidual cervical discomfort with the first new titrating of dose, con-
tributing to our decision for a more conservative tapering scheme
and a longer clinical surveillance in our department. Additionally,
we would like to add that in the last six months the patient was
with a low dosage of corticosteroid (hydrocortisone 5 mg daily for
two months and in alternate days for four months) and the patient
asked for the reschedule of one of the consultations, delaying the
suspension of the therapy by three months.

The atypical form of SAT that occurred in our case could
be potentially justified by various factors, namely, the specific
SARS-CoV-2 variant she presented and her vaccinal status. As
our patient was diagnosed with COVID-19 in December 2020, the
information available then regarding SARS-CoV-2 variants was
scarce, and the variant she contracted is unknown. Additionally,
at that time, the patient was not eligible to receive the vaccine for
COVID-19. According to The National Health Institute Doutor
Ricardo Jorge, in December 2020, the most common variant in
Portugal was variant 20A.EU1 (S:A222V) - responsible for 67%
of the cases - followed by 20A.EU2 variant (8.7%) and various
other less frequent variants.” Nonetheless, there are no published
studies specifically comparing SAT’s incidence and severity be-
tween variants of SARS-CoV-2. We hypothesize that there might
exist differences in terms of susceptibility to SAT and its presenta-
tion, as there is evidence in model animals showing that different
SARS-CoV-2 variants associate with varying clinical manifesta-
tions of COVID-19, due to differences in pathogenicity, immune
activation, and organ tropism.”* In humans, however, these find-
ings and comparisons were performed in more recent variants
such as Omicron and Delta.”?” Regarding vaccinal status, there
is no evidence comparing the risk or severity of SAT SARS-
CoV-2-related between immunized and non-immunized patients.
However, there is a new entity — SAT following the vaccine for
COVID-19. It is known that SAT after immunization is typically
less symptomatic than SAT for other causes and is associated with
good long-term outcomes. Previous infection with SARS-CoV-2
as not been associated with an increased nor a decrease in the risk
to develop this disease after vaccination.'” Therefore, we can only
speculate that if the patient was immunized, she might have had a
less exuberant form of SAT.

In an article reviewing the early and late endocrine compli-
cations of COVID-19, thyroid gland dysfunction was evaluated
and eight studies reporting SAT associated with COVID-19 were
included (n=23).° Notably, like our patient, all the patients in this
study had non-severe COVID-19 infection symptoms, with only
mild fever and upper respiratory tract symptoms and none needed
to be admitted to intensive care units. The symptoms of SAT were
typical and included fever, anterior cervical pain, fatigue, tremors,
sweating, and palpitations, while the time between COVID-19
diagnosis and typical SAT symptoms ranged between 5 and 42
days. Many of these patients presented with typical SAT ultra-
sonographic features.>* Most of the patients were treated with
corticosteroids (prednisolone 25 mg/day), and the symptoms im-
proved within a few days; thyroid function normalized after 1 to 2
months. There was no report of recurrence of symptoms or a more
severe form of SAT than expected.

As time goes on, mounting evidence emerges describing new
clinical manifestations are being attributable to COVID-19 disease.
To this date, and to the best of our knowledge, SAT SARS-CoV-
2-related is apparently a rare complication of COVID-19 disease,
as in a recent review article from 2022, only 81 cases were reported
worldwide.'” Consequently, there is still contradicting evidence re-
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lated to this new entity. The abovementioned review article states
that differences among other forms of SAT still need to be estab-
lished since the available statistical evidence is scarce.!” However,
it seems that, in most of the cases, the clinical manifestations are
indeed similar to SAT associated with other viral infections, and it
does not require a distinct treatment approach.'’

We believe that our case, by the severity, long duration of the
symptoms, and need of high doses of glucocorticoids, should raise
the hypothesis that atypical manifestations of SAT might arise in
patients with mild or asymptomatic forms of COVID-19, and we
should be more alert to alterations in thyroid function even in
milder presentations of SARS-CoV-2 infection. In fact, this could
be a specific marker of this virus. This hypothesis was previously
proposed by Brancatella et al,” but other authors state that not
all the available data supports this statement.'” This same article
refers that less severe manifestations of SAT are seen in patients
with mild infection, as opposed to our case.

In conclusion, although it is a rare entity, our case highlights
the importance of considering SARS-CoV-2 infection as a poten-
tial trigger for SAT. Clinicians should be alerted to this diagnosis;
and should be aware that more severe, refractory to the standard
treatment, and long-lasting manifestations of SAT may occur,
even in the presence of mild forms of COVID-19.
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