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1 	 | 	 INTRODUCTION

SARS-	CoV-	2	 vaccination	 campaigns	 document	 a	 satis-
factorily	 high	 protection	 profile	 against	 COVID-	19	 in-
fection.	 SARS-	CoV-	2	 vaccines	 do	 have	 adverse	 effects	
that	are	generally	well	 tolerated.	 Immune-	related	 reac-
tions	including	induction	or	reactivation	of	autoimmune	
diseases	 have	 been	 reported	 such	 as	 Guillain–	Barre	
syndrome,	 thrombocytopenic	 purpura,	 myocarditis,	
arthritis,	 systemic	 lupus	 erythematosus,	 rheumatoid	
arthritis,	and	autoimmune	thyroid	diseases	(Graves’	dis-
ease,	Hashimoto’s	 thyroiditis).1,2	To	our	knowledge,	no	
case	of	active	thyroid	eye	disease	or	orbital	inflammatory	

disease	 has	 been	 reported	 to	 date	 following	 the	 SARS-	
CoV-	2	vaccination.

This	 study	presents	 the	 first	description	of	an	orbital	
inflammatory	 disease	 following	 mRNA	 SARS-	CoV-	2	
vaccination.

2 	 | 	 PATIENT

The	 patient	 is	 a	 65-	year-	old	 Caucasian	 female	 and	 non-	
smoker	 with	 a	 medical	 history	 of	 subtotal	 resection	 of	
the	right	lobe	of	the	thyroid	gland	due	to	toxic	adenoma	
in	 2003,	 seropositive	 rheumatoid	 arthritis	 in	 2014,	 and	
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Abstract
A	65-	year-	old	woman	reported	orbital	symptoms	two	days	after	her	first	dose	and	
presented	exacerbation	of	signs	after	the	second	dose	of	BNT162b2	mRNA	vac-
cine.	The	temporal	relationship	between	the	COVID-	19	vaccination	and	orbital	
symptoms	suggests	a	probable	link	between	SARS-	CoV-	2	mRNA	vaccine	and	this	
orbital	inflammatory	disease.
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amnesic	stroke	in	2017.	She	was	treated	chronically	with	
levothyroxine	(50 micrograms/day).

Eye	 symptoms	 and	 clinical	 signs	 developed	 two	 days	
after	 the	 first	 dose	 of	 the	 BNT162b2	 mRNA	 COVID-	19	
vaccine	 (Pfizer	 Laboratory).	 She	 complained	 of	 tearing,	
eye	 irritation,	 conjunctival	 redness,	 peri-	orbital	 swelling	
with	spontaneous	hematoma	of	the	lower	right	eyelid,	vi-
sual	changes	with	bilateral	ocular	proptosis	and	predom-
inantly	 right	 exophthalmia.	 She	 reported	 a	 spontaneous	
improvement	 in	 ophthalmic	 signs	 and	 symptoms	 over	
the	next	 two	weeks,	mainly	 regarding	 the	 left	orbit.	She	
received	the	second	dose	of	BNT162b2	mRNA	COVID-	19	
vaccine	 6  weeks	 later	 and	 noted	 exacerbated	 right-	sided	
exophthalmia.

An	ophthalmic	examination	revealed	inflammation	of	
the	four	eyelids,	bilateral	conjunctival	redness,	chemosis,	
predominantly	right	proptosis	and	high	intraocular	pres-
sure	of	30 mmHg	in	the	right	eye	and	of	19 mmHg	in	the	
left	eye.	Topical	treatment	with	brinzolamide	and	timolol	
eye	drops	was	introduced	with	partial	response	before	ini-
tiating	latanoprost	eye	drops.

After	 3  months,	 the	 patient	 attended	 a	 multidisci-
plinary	 thyroid-	eye	 outpatient	 clinic.	 Conjunctival	 red-
ness	and	erythema	of	eyelids	were	observed	mainly	in	the	
right	eye	(Figure 1A).	On	physical	examination,	Hertel	ex-
ophthalmometry	values	were	25 mm	in	the	right	eye	and	
19 mm	in	the	left	eye.	Palpebral	fissures	of	12	and	11 mm	
were	observed	 in	 the	right	and	 left	eye,	 respectively,	but	
no	diplopia.	The	clinical	activity	score	(CAS)	was	4/7,	thus	
confirming	active	inflammation	in	the	right	orbit.3	Visual	
acuity,	ocular	motility,	and	the	standardized	color	vision	
test	were	all	normal	(Table 1).

A	normal-	sized	left	thyroid	lobe	was	noted	on	cervical	
palpation	 with	 evidence	 of	 3	 hypoechoic	 nodules,	 each	
measuring	 less	 than	 one	 centimeter,	 on	 the	 ultrasound	
scan.

The	blood	biochemistry	profile	was	unremarkable.	The	
thyroid	function	test	was	normal	(thyroid-	stimulating	hor-
mone:	TSH = 0.83 mU/L,	normal	range	0.4–	3.65 mU/L)	
with	 chronic	 levothyroxine	 treatment	 (50  μg/day).	 Anti-	
thyroid	 peroxidase,	 anti-	thyroglobulin,	 and	 anti-	TSH	 re-
ceptor	 antibodies	 were	 negative.	 Computed	 tomography	
(CT)	scans	and	magnetic	resonance	 imaging	(MRI)	con-
firmed	asymmetric	exophthalmia	with	diffuse	infiltration	

of	the	orbital	fat	and	limited	hypertrophy	of	the	extraocu-
lar	muscles	in	the	right	orbit	(Figure 1B).

During	 the	 4th	 month	 of	 follow-	up,	 the	 woman	 re-
ported	loss	of	visual	acuity	in	the	right	eye,	subsequently	
confirmed	by	ophthalmic	assessment	(right	eye	20/30	and	
left	eye	20/20).	Examination	of	the	fundus	and	optical	co-
herence	tomography	were	normal,	thereby	ruling	out	optic	
neuropathy.	 Serum	 TSH	 levels	 decreased	 (0.18  mU/L),	
and	 the	 patient	 presented	 palpitations.	 Levothyroxine	
treatment	was	withdrawn,	and	then,	thyroid	function	test	
proved	normal	(0.56 mU/L).

Intravenous	pulse	therapy	was	initiated	(500 mg	meth-
ylprednisolone	every	two	days),	and	a	mild,	transient	im-
provement	in	inflammatory	clinical	signs	and	symptoms	
in	the	right	eye	was	documented.	Intravenous	infusions	of	
500 mg	methylprednisolone	were	then	administered	every	
week	for	4 weeks.	A	transient	 improvement	 in	pain	and	
eyelid	edema	was	noted	after	each	infusion,	albeit	with	no	
reduction	in	proptosis	(26 mm)	and	no	change	in	the	clin-
ical	activity	score	(4/7)	during	the	ophthalmic	assessment	
performed	after	the	first	6	intravenous	infusions	(Table 1).	
The	patient	subsequently	received	 intravenous	 infusions	
of	250 mg	methylprednisolone	once	a	week	 for	4 weeks	
until	 orbital	 bone-	wall	 decompression	 of	 the	 right	 orbit	
was	performed.

Pathological	examination	of	the	retro-	orbital	tissue	re-
vealed	 adipose	 tissue	 with	 mature	 adipocytes	 and	 fibro-	
vascular	cloisons	accompanied	by	discrete	 inflammation	
with	edema.	Immunohistochemical	study	highlighted	the	
presence	of	CD3(+)	T	lymphocyte infiltration.

The	 ophthalmic	 assessment	 performed	 one	 month	
after	surgery	revealed	the	following:	Hertel	value	23 mm,	
intraocular	pressure	17 mmHg	and	CAS	2/7	for	the	right	
eye	with	normal	visual	acuity	and	no	diplopia	(Table 1).

3 	 | 	 DISCUSSION

Graves’	 hyperthyroidism	 is	 an	 autoimmune	 disease	
caused	by	stimulant	anti-	TSH	receptor	antibodies	with	
thyrotoxicosis	typically	accompanied	by	vascular	goiter	
and	 occasional	 orbital	 and	 dermatological	 manifesta-
tions.	 Infectious	 agents	 are	 believed	 to	 be	 capable	 of	
triggering	or	exacerbating	autoimmunity	in	genetically	
predisposed	 individuals,	and	 the	onset	of	autoimmune	

F I G U R E  1  Picture	(A)	and	IRM	scan	
(B)	of	the	female	patient	with	an	orbital	
inflammatory	disease

(A) (B)



   | 3 of 5GRUNENWALD et al.

diseases	has	been	reported	after	SARS-	CoV-	2	infection.	
A	 few	patients	were	diagnosed	with	Graves’	hyperthy-
roidism	 following	 COVID-	19	 infection	 either	 without	
clinically	 overt	 and	 active	 Graves’	 orbitopathy4-	6	 or	
with	 mild,	 inactive	 Graves’	 orbitopathy.7	 Therefore,	
post-	COVID-	19	 reports	 of	 Graves’	 disease	 suggest	 that	
SARS-	CoV-	2	 could	 play	 a	 role	 in	 triggering	 latent	 or	
new	 onset	 thyroid	 autoimmunity.	 On	 the	 contrary,	
the	 SARS-	CoV-	2	 vaccination	 may	 also	 trigger	 autoim-
mune	or	inflammatory	diseases	in	predisposed	patients.	
Newly	diagnosed	or	recurrent	Graves’	disease	has	been	
reported	following	SARS-	CoV-	2	vaccination.8-	17	No	data	
on	autoimmune	or	inflammatory	orbitopathy	have	been	
documented	in	most	patients,8,9,14,15	an	eyelid	edema	in	
one	female	patient16	and	a	moderate	to	severe	ophthal-
mopathy	at	10 weeks	of	medical	treatment	were	recently	
reported.17	Most	of	the	reported	cases	of	Graves’	hyper-
thyroidism	 developed	 after	 mRNA	 vaccines	 although	
they	were	also	triggered	by	adenoviral	vector	vaccines.

Despite	 the	 presence	 of	 SARS-	CoV-	2	 coronavirus	 in	
conjunctival	 specimens,	 ocular	 and	 ophthalmic	 mani-
festations	of	COVID-	19	disease	are	 relatively	 rare	 (<2%)	
and	 non-	specific	 (dry	 eye,	 conjunctival	 hyperemia,	 eye	
redness,	 photophobia,	 conjunctivitis,	 episcleritis,	 kera-
titis,	 chemosis,	 eyelid	 dermatitis,	 optic	 neuropathy,	 cra-
nial	 nerve	 palsies).18,19	 However,	 the	 ocular	 and	 orbital	
adverse	 effects	 of	 SARS-	CoV-	2	 vaccines	 notably	 include	
acute	uveitis,	multifocal	choroiditis,	central	retinal	or	oph-
thalmic	vein	 thrombosis,	 facial	nerve	or	abducens	nerve	
palsies,	 multiple	 evanescent	 white	 dot	 syndrome,	 Vogt–	
Koyanagi–	Harada	disease	and	graft	rejections,	thereby	re-
sembling	the	reported	ocular	manifestations	of	COVID-	19	
per	se.20-	22

The	clear	temporal	relationship	between	the	two	doses	
of	 COVID-	19	 vaccination	 and	 the	 onset	 of	 ophthalmic	
and	orbital	symptoms	in	our	female	patient	suggest	 that	
the	 SARS-	CoV-	2	 mRNA	 vaccine	 is	 probably	 associated	
with	 this	 orbital	 side	 effect.	 The	 clinical	 evaluation	 was	
consistent	 with	 the	 diagnosis	 of	 thyroid	 eye	 orbitopathy	
or	orbital	inflammatory	disease.	Orbital	inflammatory	dis-
ease	can	manifest	with	inflammation	of	any	orbital	struc-
ture	(retro-	orbital	fat,	extraocular	muscles).	Both	Graves’	

orbitopathy	 and	 orbital	 inflammatory	 disease	 share	 the	
characteristics	 of	 proptosis,	 motility	 disturbances	 and	
often	orbital	pain.	However,	some	features	can	be	used	to	
differentiate	between	Graves’	orbitopathy	and	orbital	 in-
flammatory	disease.	The	presence	of	upper	eyelid	retrac-
tion,	detection	of	anti-	thyroperoxidase,	anti-	thyroglobulin	
and	anti-	TSH	receptor	antibodies	as	well	as	enlargement	
of	 the	 bellies	 of	 extraocular	 muscles	 are	 considered	
pathognomonic	of	autoimmune	thyroid	eye	disease.23	The	
reported	 patient	 presented	 normal	 thyroid	 function	 test,	
absence	of	anti-	thyroid	antibodies	with	diffuse	infiltration	
of	orbital	fat	and	limited	hypertrophy	of	extraocular	mus-
cles	on	radiological	assessment	in	favor	of	orbital	inflam-
matory	disease.

The	mechanisms	of	ocular	and	orbital	side	effects	oc-
curring	 after	 mRNA	 SARS-	CoV-	2	 vaccine	 injections	 are	
a	 matter	 of	 discussion.	 An	 aberrant	 immune	 response	
induced	by	molecular	mimicry	and	bystander	activation	
may	 well	 be	 implicated,	 especially	 in	 predisposed	 indi-
viduals.	 The	 genetic	 similarity	 between	 the	 spike	 glyco-
protein	 of	 SARS-	CoV-	2	 coronavirus	 and	 human	 orbital	
proteins	may	trigger	autoimmune	diseases	together	with	
an	 inflammatory	 reaction	 in	 genetically	 predisposed	 in-
dividuals	with	autoimmune	diseases	(rheumatoid	arthri-
tis,	 Hashimoto’s	 thyroiditis)	 or	 specific	 HLA	 genotypes	
(mainly	 HLAB35).	 However,	 most	 vaccines	 contain	 ad-
juvants	 (lipid-	nanoparticles	 in	 mRNA	 vaccines)	 known	
to	 increase	 the	 innate	 and	 adaptive	 immune	 response.	
They	can	also	trigger	a	pathogenic	immune	response	pos-
sibly	 leading	 to	 the	 formation	 of	 autoantibodies	 and/or	
inflammation,	 and	 potentially	 leading	 to	 autoimmune/
inflammatory	 diseases.24	 Autoimmune/inflammatory	
syndrome	induced	by	adjuvants	(ASIA)	may	be	related	to	
the	post-	vaccination	immune	response	or	to	genetic	pre-
disposition.	ASIA	has	been	reported	as	early	as	3–	5 days	
post-	vaccine,	and	most	commonly	following	the	first	dose,	
as	 observed	 in	 our	 patient.	 ASIA	 has	 been	 associated	
with	 several	 endocrine	 diseases	 (type	 1	 diabetes	 melli-
tus,	premature	ovarian	failure	and	adrenal	insufficiency).	
Furthermore,	 subacute	 thyroiditis,	 that	 met	 the	 criteria	
for	ASIA	syndrome,	was	described	following	papillomavi-
rus,	influenza,	hepatitis	B,	and,	more	recently,	COVID-	19	

Treatment

Hertel values 
(mm)

Palpebral 
fissure (mm)

Diplopia CASaRight Left Right Left

Baseline 25 19 12 11 –	 4/7

After	2	i.v.	infusions 25 19 11 10 –	 4/7

After	6	i.v.	infusions 26 20 11 11 –	 4/7

After	orbital	surgery 23 21 10 10 –	 2/7
aClinical	activity	score

T A B L E  1 	 Ophthalmic	parameters	
after	intravenous	glucocorticoid	infusions	
and	right	orbital	decompression	surgery
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vaccination.25-	31	In	the	context	of	ASIA,	most	dysthyroid	
patients	were	tested	negative	for	thyroid	antibodies.

As	 for	 Graves’	 orbitopathy,	 glucocorticoids	 represent	
first-	line	 therapy	 for	 orbital	 inflammatory	 disease	 due	
to	 their	 availability	 and	 efficacy	 in	 inducing	 a	 rapid	 re-
sponse	 and	 disease	 remission.32	 Prolonged	 use	 of	 high-	
dose	 corticosteroids	 is,	 however,	 limited	 by	 numerous	
adverse	 reactions.	 Intravenous	glucocorticoids	are	better	
tolerated	 than	 oral	 corticosteroids.	 Based	 on	 the	 experi-
ence	 in	patients	with	Graves’	orbitopathy,3,33	our	patient	
received	a	cumulative	dose	of	4 g	of	methylprednisolone	
in	 weekly	 infusions.	 The	 clinical	 efficacy	 of	 glucocorti-
coid	 treatment	 generally	 manifests	 as	 rapid	 remission,	
although	incomplete	response	and	recurrence	in	patients	
with	 glucocorticoid-	resistant	 forms	 of	 orbital	 inflamma-
tory	 disease	 cannot	 be	 ruled	 out.	There	 is	 no	 consensus	
regarding	 the	 treatment	 regimen	 for	 such	 patients,	 who	
either	 fail	 to	 respond,	 or	 who	 present	 relapses	 despite	
high	 doses	 and/or	 intravenous	 glucocorticoid	 therapy.	
Immunosuppressive	or	immunomodulatory	therapy	may	
be	an	option	for	selected	patients,	but	orbital	radiotherapy	
and	 decompressive	 surgery	 may	 prove	 to	 be	 alternative	
therapies	for	such	patients.34

To	 the	 best	 of	 our	 knowledge,	 this	 is	 the	 first	 re-
port	 of	 orbital	 inflammatory	 disease	 in	 the	 context	 of	
autoimmune/inflammatory	 syndrome	 induced	 by	 ad-
juvants	 (ASIA)	 following	 mRNA	 SARS-	CoV-	2	 vacci-
nation.	 With	 booster	 vaccine	 doses,	 the	 rate	 of	 orbital	
side	 effects	 post-	SARS-	CoV-	2	 vaccines	 may	 increase.	
Nevertheless,	 the	 benefits	 of	 SARS-	CoV-	2	 vaccination	
far	out-	weigh	the	potential	risks	of	orbital	inflammatory	
disease.	 Predisposed	 patients	 with	 existing	 or	 previous	
autoimmune	 diseases,	 such	 as	 rheumatoid	 arthritis	 or	
Hashimoto’s	 thyroiditis,	may	require	post-	vaccine	oph-
thalmic	assessment	and/or	 treatment.	Finally,	such	or-
bital	 side	 effects	 following	 the	 COVID-	19	 vaccination	
should	 be	 monitored	 and	 reported	 in	 order	 to	 gain	 a	
better	understanding	of	the	underlying	mechanisms	of	
autoimmune/inflammatory	 diseases	 in	 the	 context	 of	
SARS-	CoV-	2	vaccination.
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