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Acute corneal endothelial graft )
rejection following COVID-19 ™
vaccination

Rejet aigu de la greffe endothéliale cornéenne apres
vaccination anti-COVID-19

Introduction

The current global health crisis is caused by the Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2), a novel
epidemic strain of Betacoronavirus that is responsible for
the viral pandemic, coronavirus disease 2019 (COVID-19).

There are at present around 200 SARS-CoV-2 candidate
vaccines in preclinical and clinical trials throughout the
world. Within less than a year time some very promising
COVID-19 vaccines were developed at an unprecedented
speed and are now being deployed via emergency use autho-
rization for immunization [1,2].

Allogenic tissue or solid organ transplantations introduce
genetically different tissues to the recipient, which typi-
cally causes a T cell mediated immune response that leads
to rejection and destruction of the transplant [3]. Corneal
transplantation has a low graft rejection rate because of
ocular immune privilege, which can be compromised by
increased immune dysregulation [4]. The risk of developing
an immune reaction after Descemet membrane endothelial
keratoplasty (DMEK) is considered to be very low and it has
been reported to be from 0.5 to 5.3% [5,6]. If diagnosed
early, corneal endothelial transplant rejection is potentially
reversible, albeit with endothelial cell loss [7].

To our knowledge, we report the first case of acute
endothelial graft rejection after Descemet membrane
endothelial keratoplasty (DMEK) occurring after the first
dose of the BNT162b2 mRNA SARS-CoV-2 (BioNTech/Pfizer)
vaccination.

Case summary

A 71-year-old male patient with a history of high blood
pressure, smoking, coronary artery disease and endothelial
decompensation after phacoemulsification underwent DMEK
of the right eye. Surgery was uneventful and was followed
by an uneventful postoperative course. His best corrected
visual acuity (BCVA) two months after DMEK was 20/30+ and
remained stable on further visits.

Five months after surgery, the patient presented to the
eye clinic for a sudden painless decrease of vision in the
right eye that started on the morning of his presentation

to our department. BCVA was 20/125 in the right eye with
no improvement with pinhole. The examination revealed 1+
conjunctival injection and diffuse corneal edema (Fig. 1a
and b). The central pachymetry was 714 um (Fig. 2a). No
neovascularization of the host or donor cornea was noted.
On further questioning it was revealed that he received
his first dose of the BNT162b2 mRNA SARS-CoV-2 (BioN-
Tech/Pfizer) 7 days ago.

The diagnosis of acute endothelial rejection was made
and the patient was administered topical Dexamethasone
sodium phosphate 1mg/mL every two hours (Dexafree;
Laboratoires Théa, Clermont-Ferrand, France) and oral vala-
cyclovir 1000 mg TID.

Given a previous report of acute corneal endothelial graft
rejection with coinciding COVID-19 infection, we decided to
rule out asymptomatic disease even though the patient had
no chills, sore throat, cough, fever or shortness of breath. A
nasopharyngeal swab and blood sample were obtained and
the patient tested negative for SARS-CoV-2 through poly-
merase chain reaction and immunoglobulin M and G testing.

One week after initiation of topical and oral treatment,
the patient was reevaluated. BCVA improved to 20/25 and
examination revealed a clear cornea with full resorption
of the edema (Fig. 1c and 1d). The central pachymetry
decreased to 512 um (Fig. 2b).

We discussed with the patient the possibility of an asso-
ciation between the first dose of vaccination and the acute
transplant rejection. Given his history of cardiovascular risk
factors, it was decided to move forward with the second
dose of the vaccine while keeping him on topical steroids
q2h.

The patient received his second dose. The graft remained
clear and the visual acuity remained stable three weeks
after the second dose. It was decided at that point to taper
the topical steroids progressively over four weeks to reach
a maintenance dose of twice a day.

Discussion

Corneal transplantation is the oldest, most common, and
arguably the most successful form of solid tissue transplan-
tation [8]. Absence of blood and lymphatic vessels in the
central cornea gives it [lymph]angiogenic privilege [3] and
consequently low rate of graft rejection.

However, any systemic immune dysregulation may
compromise corneal ocular immune privilege and increase
the patient’s susceptibility for rejection. In some COVID-19
patients symptoms gradually worsen within a week or more
after developing symptoms, suggesting that severe COVID-19
pathogenesis could be mediated by a dysregulated immune
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Figure 1.

This figure shows slit lamp photos and optical coherence tomography (OCT) scans of the cornea of the patient (MS-39, CSO,

Italy): (a) slit lamp photo taken on the day of presentation, showing a diffuse corneal edema; (b) OCT scan of the cornea obtained on the
day of presentation, showing a corneal edema associated with Descemetic folds; (c) slit lamp photo taken one week after initiation of the
treatment, showing a clear cornea; (d) OCT scan of the cornea obtained one week after initiation of the treatment, showing a clear cornea

and disappearance of the Descemetic folds.
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Figure 2.

Anterior Segment OCT (MS-39, CSO, Italy) pachymetric maps showing: (a) a diffuse corneal edema during the rejection episode

(central pachymetry =714 um) and (b) a thinner central cornea 7 days after steroids treatment (central pachymetry =512 um).

réponse [9]. Moreover, it was confirmed that inflam-
mation in these patients is characterized by increased
tumor necrosis factor—a (TNF—a) and interleukin-6
production [10].

Additionally, it was shown that following infection,
surgery or trauma, cells of the innate immune system invade
the cornea and result in the up regulation of cytokines,
including TNF—«, chemokines, and other pro-inflammatory
molecules which can result in rejection of the corneal trans-
plants [11].

There is a report about acute corneal endothelial graft
rejection with coinciding COVID-19 infection [4]; however,
to our knowledge, ours is the first reported case of rejec-
tion occurring in a DMEK after SARS-CoV-2 vaccination. DMEK
rejection can occur during the first critical year [12,13]. In

our patient, the fact that the DMEK was stable prior and had
not had previous rejection episodes, and that the rejection
occurred 1 week after immunization could point to the vac-
cine as the causative agent. There are scarce reports about
cornea graft rejection after influenza and hepatitis vacci-
nation [14,15], but vaccine-related rejection may be more
frequent than reported.

To conclude, SARS-CoV-2 vaccination might disrupt
immune regulation enough to cause cornea transplant rejec-
tion. Still, there are currently no guidelines regarding either
the use of vaccines in patients with tissue transplants,
or for the increase of anti-rejection prophylaxis before or
after vaccination. Ophthalmologists should be alert, and
patients need to be educated to follow up immediately if
they notice any changes like discomfort, redness or blurred
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vision. Topical treatment with corticosteroids before and
after vaccine administration may prevent graft rejection.
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