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Thyroid eye disease reactivation
associated with COVID-19 vaccination

Kathryn S. Park', Sammie E. Fung', Michelle Ting"?, Daniel J. Ozzello'?,
Jin Sook Yoon'?, Catherine Y. Liu"?, Bobby S. Korn'23, Don O. Kikkawa'?3

Abstract:

To describe the presentation of both new-onset and reactivation of thyroid eye disease (TED)
following COVID-19 vaccination. Single-institution retrospective case series of patients presenting
with symptoms and signs of new or reactivated TED coinciding with recent COVID-19 vaccination.
Data collected included patient age, gender, presenting symptoms, ocular history, clinical signs,
and interval duration between vaccination and onset of ocular symptoms. Three female patients
were identified. All patients were over 18 years of age (range 45-66 years). Patients received either
the Moderna or Pfizer COVID-19 vaccine and presented with symptoms of TED within 24 h to 21
days of receiving their first or second dose. None of the patients had previous infections with severe
acute respiratory syndrome coronavirus 2. Two patients had a history of inactive TED with stable
thyroid function tests: One of these patients had stable disease for at least 15 years and the other
had stable disease for 5 years. The third patient had no previous history of thyroid dysfunction or
TED and presented with low levels of thyroid-stimulating hormone. All three cases presented with
proptosis. In two of three cases, periorbital edema, eyelid retraction, and diplopia were present. None
were current smokers. One had prior facial hyaluronic acid filler injections. Symptoms in all cases
were improving at 4 to 8 months. While the possibility of unrelated TED flaring concurrently with
COVID-19 vaccination exists, questions remain on the effects of the COVID-19 vaccine in patients
with autoimmune ophthalmic diseases. Physicians should be aware of this potential association and
counsel patients appropriately.
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Introduction several vaccines have been developed

to protect against COVID-19 infection.
The American College of Rheumatology
noted a possible risk of reactivation of
autoimmune disease after COVID-19
vaccination,P®! and there have been

hyroid eye disease (TED) is an
autoimmune disease characterized by
enlargement of the extraocular muscles
and fatty and connective tissue with an

incidence rate of approximately 19 in 100,000
people/year.l'"? TED is commonly associated
with Graves’ disease but also occurs in
patients with other autoimmune thyroid
diseases, including Hashimoto’s thyroiditis.
TED is a serious, debilitating condition that
can lead to blindness in severe cases.

In response to the severe acute respiratory
syndrome coronavirus 2 pandemic,
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several reports of autoimmune disease
flares following COVID-19 vaccination,
including rheumatoid arthritis and
myasthenia gravis.*”! In addition, there
have been a few cases of new-onset Graves’
disease and subacute thyroiditis following
COVID-19 vaccination reported.!!

To the best of our knowledge, only one
case of new-onset TED after COVID-19
vaccination has been previously reported, '
and this is the first description of a TED
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Figure 1: Sixty six-year-old female with a history of Graves disease, stable for at
least 15 years, who had undergone bilateral orbital decompression 20 years prior (a),
presenting with new-onset bilateral proptosis and periorbital edema 3 weeks after the
second dose of the Moderna COVID-19 vaccine (b). Coronal magnetic resonance
imaging demonstrating enhancement and edema of the inferior rectus muscles (c)

reactivation following COVID-19 vaccination. This
study describes the presentation of both new-onset
and reactivation of TED in temporal association with
COVID-19 vaccination.

The collection and evaluation of protected patient health
information were Health Insurance Portability and
Accountability Act compliant, and patient consent was
obtained.

Case Report

Case 1

A 66-year-old nonsmoking female presented with
new-onset diplopia, bilateral eye-bulging, and pain
with eye movement [Figure 1]. She reported constant
vertical diplopia, needing to use chin-up posture to
achieve a single vision. Symptom onset was 3 weeks after
receiving the second dose of the messenger ribonucleic
acid (mRNA)-1273 (Moderna) COVID-19 vaccine. She
had a history of Grave’s disease treated with radioactive
iodine and TED, stable for over 15 years, treated with
bilateral orbital decompression and bilateral strabismus
surgery over 20 years ago. Recent thyroid function tests
were stable onlevothyroxine. Visual acuity was 20/20 OU.
Confrontational visual fields were full bilaterally. Pupils
were symmetric and reactive with no afferent pupillary
defect. Margin reflex distance 1 was 3.5 mm OU. Hertel
exophthalmometry measurements were 21 mm OU at
a base of 63. External examination showed bilateral
periorbital edema and proptosis. The conjunctiva
was mildly injected bilaterally. The clinical activity
score was 6. Repeat laboratory testing showed normal
free thyroxine (1.70 ng/dL), low thyroid-stimulating
hormone (0.04 ulU/mL), and elevated thyroid-stimulating
immunoglobulin (3.91 IU/L) and thyrotropin receptor
antibody (5.51 IU/L). Magnetic resonance imaging of the
orbits demonstrated asymmetric enhancement, edema,
and enlargement of the inferior rectus muscles. The
patient was started on teprotumumab infusion, and her
symptoms were improving at 5 months.
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Figure 2: Fifty three-year-old female with no previous history of thyroid eye disease (a)
presenting with new-onset proptosis and upper and lower eyelid retraction in the
right eye within 24 h after the first dose of the Pfizer COVID-19 vaccine (b). Coronal
magnetic resonance imaging demonstrating mild edema and diffuse enlargement of
the bilateral inferior rectus, right greater than left superior rectus, and bilateral medial
rectus and lacrimal gland enhancement (c)

Case 2

A 53-year-old non-smoking female with no previous
history of TED presented to clinic with new-onset
bulging and pain with eye movement in the right eye
and occasional diplopia [Figure 2]. Symptom onset
was within 24 h after receiving the first dose of the
BNT162b2 mRNA (Pfizer) COVID-19 vaccine. She was
recently started on methimazole elsewhere for low
thyroid-stimulating hormone levels after receiving the
vaccine. Visual acuity was 20/25 OU. Confrontational
visual fields were full bilaterally. Pupils were symmetric
and reactive with no afferent pupillary defect. Margin
reflex distance 1 was 7.5 mm OD and 5.0 mm OS. Hertel
exophthalmometry measurements were 17 OD and 15 OS
at a base of 61. External examination showed bilateral
periorbital edema and proptosis, right upper lid lag
on downgaze, and upper and lower eyelid retraction
in the right eye. Laboratory testing showed normal
thyroid-stimulating hormone (0.99 ulU/mL), low free
thyroxine (0.9 ng/dL), and elevated thyroid-stimulating
immunoglobulin (3.21 IU/L). Magnetic resonance
imaging of the orbits demonstrated mild edema and
diffuse enlargement of the bilateral inferior rectus,
right greater than left superior rectus, and bilateral
medial rectus and lacrimal gland enhancement. Given
that a lacrimal gland mass would be unusual for TED,
biopsy of the lacrimal gland was done, and pathology
demonstrated lacrimal gland inflammation. One month
later, the patient developed worsening pain with eye
movements and conjunctival redness. She was started
on teprotumumab infusion, and her symptoms were
improving at 8 months.

Case 3

A 45-year-old nonsmoking female presented to clinic
with worsening eyelid swelling. Symptom onset was
3 weeks after the first dose of the mRNA-1273 (Moderna)
COVID-19 vaccine. Eyelid swelling also worsened after
the second dose of the vaccine. She denied pain, redness,
or diplopia. She had a history of Hashimoto's thyroiditis,
TED, stable for 5 years, and bilateral hyaluronic acid
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filler injections several months ago. Recent thyroid
function tests were stable. Visual acuity was 20/20 OU.
Confrontational visual fields were full bilaterally. Pupils
were symmetric and reactive with no afferent pupillary
defect. Margin reflex distance 1 was 4.0 mm OU. External
examination demonstrated trace proptosis, mild bilateral
lower eyelid edema worse in the left eye, and bilateral
lower eyelid retraction. The patient reported that
thyroid function tests done elsewhere were abnormal
after she received the vaccine. Four months later, the
eyelid swelling reduced, and her thyroid function tests
normalized without treatment.

Discussion

While the possibility of unrelated TED flaring concurrently
with COVID-19 vaccination exists, the timing of
symptoms in all three cases suggests an association
between TED and the vaccine. Two of the patients had
well-controlled TED for many years before vaccination,
and the third patient had no prior history of TED. There
were no inciting events, including changes in smoking
status, pregnancy, or recent surgeries. While one patient
had prior facial hyaluronic acid filler injections, which
has been associated with delayed inflammatory reactions
after COVID-19 vaccination,**l her presentation was
more consistent with TED reactivation. Additionally, in
all three cases, the timing of TED and the vaccine was
similar to that of the previous reports of autoimmune
disease flares after the COVID-19 vaccine.*”!

One case of new-onset TED following COVID-19
vaccination has been previously reported and
demonstrated a similar interval duration between
vaccination and onset of ocular symptoms, presenting
symptoms, and outcome to our cases.? However, unlike
the case in the literature, the three cases here showed
evidence of thyroid dysfunction on laboratory testing
after vaccination.

In these cases, it is possible that TED was triggered by
immune activation or non-specific adjuvant effects after
COVID-19 vaccination. Autoimmune/inflammatory
syndrome induced by adjuvants has been previously
described and may occur following exposure to
various adjuvants, which comprise many vaccines and
are capable of inducing immune reactions, including
molecular mimicry.!

All vaccinations have risks, and given the efficacy of the
COVID-19 vaccines, we believe the benefits outweigh the
risk of flares. The American College of Rheumatology
also continues to recommend the vaccine to all who are
eligible, including those with immune-mediated disease.!
However, questions remain on the effects of the COVID-19
vaccine in patients with autoimmune ophthalmic
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diseases, and physicians should be aware of this potential
association and counsel patients appropriately.
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