
© 2022 Indian Journal of Ophthalmology | Published by Wolters Kluwer - Medknow

Clínica	Oftalmológica	 do	Complexo	Hospitalar	 Padre	 Bento	 de	
Guarulhos,	Guarulhos,	São	Paulo,	Brazil

Correspondence	 to: Dr.	 Juliane	 Cardoso	 Rodrigues,	 Complexo	
Hospitalar	 Padre	 Bento	 de	 Guarulhos,	 1819	 Emilio	 Ribas	
Avenue,	 Gopouva	 07051-000,	 Guarulhos,	 São	 Paulo,	 Brazil.	
E-mail:	julianecrodrigues@hotmail.com

Received:	20-Apr-2022 Revision: 02-May-2022
Accepted:	30-May-2022	 Published:	29-Jul-2022

Keratoplasty rejection after messenger 
RNA vacc ine  (BNT162b2)  for 
COVID-19

Maria Eduarda Andrade e Andrade, 
Juliane Cardoso Rodrigues, Elvio Ferreira Junior, 

Mario Henrique Camargos de Lima

This	 report	 shows	 a	 case	 of	 corneal	 transplant	 rejection	
after	 vaccination	 against	 severe	 acute	 respiratory	 syndrome	
coronavirus	2	(SARS-CoV-2),	short	after	receiving	the	BNT162b2	
vaccine,	 in	 a	 patient	 who	 had	 undergone	 keratoplasty	 more	
than	 20	 years	 ago,	 with	 no	 previous	 episodes	 of	 rejection	
and	 no	 other	 factor	 that	 could	 lead	 to	 the	 findings	 on	 his	
examinations.	After	 treatment	 with	 high	 doses	 of	 topic,	 oral,	
and	 sub-conjunctival	 corticoids,	 the	 patient	 had	 a	 favorable	
therapeutic	response.	The	signs	of	corneal	 transplant	rejection	
must	 be	 oriented	 to	 the	 patients	 and	 the	 causing	 factors	
actively	 searched	 by	 ophthalmologists	 so	 that	 treatment	 is	
rapidly	 initiated	 and	 sequels	 are	 avoided.	 This	 report	 raises	
the	 question	 if	 these	 events	 are	 correlated	 and	 whether	 the	
patient	 should	 receive	 the	 second	dose	 of	 the	 vaccine	 against	
SARS-CoV-2	or	not.
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Corneal	transplantation	is	the	most	frequently	performed	type	
of	 transplant	worldwide.	 It	 restores	visual	 functions	when	
impairment	caused	by	corneal	damage	is	deemed	too	severe	
to	provide	acceptable	quality	of	life.[1]

The	 coronavirus	 disease	 2019	 (COVID-19)	 pandemic	
brought	a	 scenario	of	 systemic	and	ocular	 reactions	not	yet	
fully	elucidated	and	often	with	serious	consequences.	With	the	
introduction	of	mass	vaccination,	there	was	a	decrease	in	cases	
of	COVID;	however,	adverse	reactions	to	the	vaccines	began	
to	appear,	including	ophthalmological	changes.

We	describe	one	 case	of	 a	penetrating	allograft	 rejection	
following	COVID-19	immunization	and	suggest	the	possibility	
of	a	causal	association.

Case Report
A	40-year-old	male	patient	with	hypertension	using	losartan	
and	amlodipine	underwent	penetrating	corneal	transplantation	
in	the	right	eye	(OD)	in	1998	and	in	the	left	eye	(OS)	in	2014	
after	complications	resulting	from	keratoconus.	There	were	no	
previous	episodes	of	corneal	graft	rejection	in	both	eyes	and	
no	vascularization	of	the	graft	recipient	bed.	He	was	not	using	
any	medications	prior	to	immunization.	He	received	the	first	
dose	of	 the	Pfizer	vaccine	against	COVID-19	on	02/06/2021.	
The	protocol	was	previously	approved	by	ethic	committee	in	
Brazil	under	the	number	281/2021.

On	12/06/2021,	he	presented	with	hyperemia	and	low	visual	
acuity	 in	 the	OD	mainly	 in	 the	morning,	which	 improved	
throughout the day, with progressive worsening. There were 
no	symptoms	on	the	OS.	The	patient	sought	ophthalmologic	
assessment	 and	 received	 the	diagnosis	 of	 acute	 transplant	
rejection.	Treatment	 for	 corneal	 allograft	was	 initiated	with	
oral	prednisone	20	mg,	hourly	drops	of	 topic	prednisolone	
acetate	1%,	and	sub-conjunctival	injection	of	dexamethasone.	
Prophylactic	corticosteroids	(prednisolone	acetate	6/6	hours)	
were	innitiated	after	the	rejection	in	the	fellow	eye.

Examination	showed	a	best-corrected	visual	acuity	of	20/100	
in	the	OD	and	20/25	in	the	OS.

On	 biomicroscopic	 examination,	 findings	 in	 the	OD	
included	hyperemic	conjunctiva,	a	cornea	with	epithelial	and	
sub-epithelial	bullae,	a	Khodadoust	line,	stromal	edema	and	
keratic	precipitates,	a	trophic	iris,	a	photo-reactive	pupil,	and	
an	anterior	chamber	formed	and	wide	[Figs.	1	and	2].	It	was	
difficult	to	assess	anterior	chamber	reaction.	There	were	no	loose	
sutures,	neovascularization,	iris	synechiae,	or	any	other	stimulus	
for	rejection.	OS	had	no	changes.	There	were	no	abnormalities	
in	the	intra-ocular	pressure	or	in	fundoscopy	in	both	eyes.

After	treatment,	the	patient	made	a	good	recovery	and	the	
transplant	rejection	satisfactorily	resolved.	Four	months	after	
the	coronavirus	vaccination,	the	patient	is	symptom-free,	the	
visual	acuity	is	restored,	and	the	corneal	transplant	remains	
clear	and	with	no	signs	of	active	rejection.

Discussion
Our	patient	had	transplantation	in	OD	for	more	than	20	years,	
with	no	previous	episode	of	graft	rejection;	only	10	days	after	
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receiving	the	BNT162b2	vaccine,	he	presented	himself	with	all	
the	symptoms	described	previously	in	this	article.

Corneal	 allografts	 are	 the	most	 common	 and	 the	most	
successful	 form	of	 solid	 organ	 transplantation	performed	
worldwide.[2]	With	the	systematic	vaccination	efforts	adopted	
by	countries	worldwide,	a	very	large	number	of	patients	with	
corneal	transplants	have	had,	or	are	set	to	have,	severe	acute	
respiratory	syndrome	coronavirus	2	(SARS-CoV-2)	vaccines.[3] 
Vaccination-associated	corneal	graft	rejection	is	a	rare	event	and	
not	well	understood.	Only	a	few	cases	of	corneal	graft	rejection	
after	vaccination	have	been	described	after	influenza,	hepatitis	
B,	tetanus	toxoid,	and	yellow	fever	immunizations.[4]

The	BNT162b2	messenger	RNA	vaccine	introduces	genetic	
material	 into	 cells,	which	 encodes	 a	membrane-anchored	
SARS-CoV-2	 full-length	 spike,	 stabilized	 in	 the	 prefusion	
conformation,	which	 in	 turn	generates	 a	 systemic	antibody	
response.[4,5]	 This	 vaccine	has	demonstrated	high	 levels	 of	
neutralizing	 antibody	 titers	 and	antigen-specific	CD8+	and	
TH1-type	CD4+	T-cell	responses.[4]

Vaccination	also	incites	immune	response	that	can	induce	
Class	 II	MHC	complex	antigens	 in	 all	 layers	of	 the	grafted	
cornea	and	could	trigger	allograft	rejection	like	the	influenza	
vaccine.	The	recent	rampant	vaccination	against	COVID-19	has	
triggered	a	debate	about	a	similar	such	effect	on	endothelial	or	
full	thickness	keratoplasty.[6]

For	 our	patient,	 it	 is	 of	 particular	 importance	 the	 local	
immune	tolerance	that	has	been	maintained	for	20	years	after	
surgery.	Moreover,	 considering	 the	good	 state	of	health	of	
the	patient,	we	can	exclude	other	possible	etiological	factors	
responsible	 for	 the	 rejection.	Also,	 the	 10-day	 lag	between	
vaccine	 administration	 and	 corneal	 graft	 rejection	 that	we	
observed	falls	within	the	window	of	increased	risk	described	
in	the	specific	guidelines	(Causality	Assessment	of	an	Adverse	
Event	 Following	 Immunization—AEFI).[7] There were no 
other	 “qualifying	 factors”	 (i.e.,	 previous	 similar	 episodes	
with	or	without	vaccination	or	exposure	to	drugs/allergens/
over-the-counter	products—OTCs)	that	may	be	responsible	for	
the	rejection.	In	fact,	after	surgery	for	keratoconus,	the	patient	

had	no	other	pathologies	 in	progress	 (no	drugs/no	OTCs).	
Moreover,	the	patient	had	no	previous	reactions	to	vaccines	
nor	exposure	to	toxic	substances.[7]

This	case	has	some	similarities	with	the	other	cases	discussed	
in	 the	 current	 literature,	 such	 as	 the	 time	 required	 for	 the	
appearance	of	symptoms	after	immunization	with	the	BNT162b2	
vaccine,	 the	 similarity	 between	 the	 signs	 and	 symptoms	
manifested	by	 the	patients,	 the	occurrence	of	 rejection	 to	 the	
corneal	 transplant	 in	healthy	patients	who	have	never	had	
previous	episodes,	and	the	absence	of	other	triggering	factors.

This	 condition	must	 be	 recognized	 for	 patients	 and	
ophthalmologists	 to	 react	 promptly	 if	 rejection	 symptoms	
develop	after	vaccination.	A	recent	vaccination	history	should	
be	questioned	when	reviewing	patients	with	signs	of	transplant	
rejection	and	any	temporal	association	reported	to	the	relevant	
local	agencies.[3]

Conclusion
Case	reports	are	important	to	record	current	cases	of	illnesses,	
with	poorly	defined	etiology.	Currently,	more	and	more	people	
are	getting	vaccinated	because	of	the	COVID-19	pandemic,	and	
this	shows	the	importance	of	studying	the	possible	effects	in	
patients	with	corneal	transplants.

Our	case	highlights	the	possibility	of	immune	corneal	graft	
rejection	after	COVID-19	vaccination	which	corneal	surgeons	
should	be	aware	of,	so	they	can	identify	and	treat	as	soon	as	
possible	and	thus	keep	the	transplant	viable	and	avoid	a	new	
surgical	approach	or	irreversible	loss	of	endothelial	cells.	It	also	
raises	the	dilemma	regarding	the	timing	of	the	second	dose	of	
vaccination	in	patients	presenting	with	rejection.
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Figure 2: In the illumination with cobalt light, we noticed corneal stromal 
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