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The ophthalmic scientific community has been put to
test throughout the COVID-19 disease pandemic, and the
several, successful virtual scientific meetings and webinars
have demonstrated the great impact of social media in scien-
tific communication.! In 11th March 2020, the World Health
Organization declared the COVID-19 outbreak a pandemic.
One year later, the ophthalmologist community “e-gathe-
red” to attend the first EuCornea Educational Webinar in 11th
March 2021, which addressed the subject of corneal grafting
and COVID-19.

During the pandemic, four main issues regarding risk
management have been recognized: 1) the risk to sufficien-
cy and sustainability of donor corneas, 2) the risk regarding
viral status of the donor tissue, 3) the risk to eye bank and
ophthalmology department staff, and 4) the risk to corneal
graft recipients. Rethinking eye surgery and ocular tissue
processing and preservation strategies was essential from
the outset, as the ocular surface harbours proteins which
allow SARS-CoV-2 virus entry into ocular surface cells, and
as the virus RNA has been detected in conjunctival swabs
of patients with COVID-19. In addition, a spectrum of ocu-
lar manifestations has been described in patients with CO-
VID-19, although the incidence of conjunctivitis and other
ocular complications appears to be low.?

In response to the COVID-19 pandemic, Ophthalmology
departments and Eye Banks worldwide were placed in lo-
ckdown or reorganized into “COVID-19 units” in the early
phase of the pandemic, and since then have resumed their
activity at variable rates. Early in the pandemic, eye banks
adapted quickly, and reduced procurement led to an excess
of available tissue, with the problem of limited tissue shelf
time. In Europe, the number of procurements decreased
by 38%-68% between March-May 2020, compared with the
mean of the two previous years.’ Later, with the progressive
adaptation of both eye banks and cornea departments, incre-
ased pressure has been imposed on eye banks due to increa-
sed deferrals. Importantly, during the webinar it was highli-
ghted that these changes were felt more strongly in smaller
eye banks compared with higher-volume eye banks. Several
strategies have been proposed to address these issues, inclu-
ding storage of dehydrated corneas (which may last up to 6
months in storage) particularly for anterior lamellar kerato-
plasty*?; the use of hemi- and quarter-DMEK grafts®; and the
use of one donor cornea for multiple recipients.®

Additional complexities in transplantation during the
pandemic include questions regarding donor and recipient
screening. It is still not definitive whether donor corneal tis-
sues harbour the SARS-CoV-2 RNA, with conflicting findin-
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gs in the literature,” including findings of both RNA and
the envelope and spike proteins in one study,” and positive
findings in asymptomatic donors in another study.’® From
588 donors from the Veneto Eye Bank Foundation without
medical evidence nor epidemiological links to COVID-19 ca-
ses, only three cases (0.5%) tested positive for SARS-CoV-2
in nasopharyngeal rt-PCR samples, of which two corneal
specimens yielded SARS-CoV-2 RNA.! During the webinar,
speakers pointed out that positive genomic tests may not
relate to viral replicability, as cases with detectable SARS-
-CoV-2 RNA in corneal tissue have low small genomic RNA
expression, which suggests low or no viral replicability; and
Dr Thuret mentioned that no bilateral positive cases were
found, although unilateral infection may be possible. Be-
sides, Dr Thuret found high inter-individual variability of
ACE-2 and TMPRSS2 expression, meaning donors with po-
sitive nasopharyngeal PCR may not have corneal positivity.
Despite these controversies, it is generally considered that
the overall risk of transmission of SARS-CoV-2 through ke-
ratoplasty may be low, but that further research is warranted
to assess the rate of SARS-CoV-2 transmission. Dr Dickmann
pointed out that this is supported by the fact that there is no
known transmission of other respiratory viruses in corneal
grafts. Even so, until further data is available, most inter-
national guidelines avoid donor tissues from patients with
COVID-19 disease. Current EEBA guidelines state that pa-
tients with active COVID-19 disease at time of death must be
excluded from corneal donation, but that people with a posi-
tive PCR >14 days before death may be eligible 2 weeks after
complete recovery and symptom-free at the time of death."
Post-mortem nasopharyngeal PCR testing is therefore criti-
cally important,®* particularly in individuals with unknown
status prior to death." According to the webinar speakers,
further testing (including Western blot testing) likely has no
added value to the validation of PCR results.

Regarding donor ocular tissue preparation, although
concerns have arisen for potential ocular infectivity and in-
fection of collection team staff,”® with adequate protective
measures this risk may be very low.® Since it appears that
SARS-CoV-2 viral replication and its lytic activity restricts to
epithelia, removal of all conjunctival tissue and corneal epi-
thelial removal with povidone-iodine (PVI) is a crucial step
in donor preparation.’ Although further evidence is required
to demonstrate its efficacy on SARS-CoV-2 in corneal tissues,
coronaviruses in inanimate surfaces appear to be rapidly
inactivated following PVI exposure; the European Center for
Disease Control considers PVI exposure to be validated for
enveloped virus, and the current EBAA Medical Standard
requires double exposure to PVI at the ocular surface before
tissue recovery. However, eye banks and ophthalmologists
must remain aware that PVI does not accomplish complete
sterilization, nor does it eliminate the possibility of viral re-
tention within ocular structures.™

It is recommended that patients undergo RT-PCR before
keratoplasty and that PCR-positive patients are postponed,
unless the emergent cases, in which all surgical staff should
wear full protective equipment.”® Dr Ponzin suggested that
endothelial keratoplasty may be a safer procedure compared
with penetrating keratoplasty, since the corneal endothelial
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layer lacks ACE-2 and TMPRSS2. The postoperative follow-
-up must take into account the possibility of the patient being
infected with SARS-CoV-2, which may increase susceptibili-
ty for immune rejection episodes, possibly to viral induction
of a proinflammatory state.”® Finally, Dr Dickmann stated
that COVID-19 vaccination is safe in corneal transplant pa-
tients. However, it may be advisable to increase immuno-
suppressive treatment in patients with corneal allografts
undergoing COVID-19 vaccination, particularly in patients
at increased risk of rejection such as patients with corneal
regrafts; webinar speakers mentioned two cases of rejection
episodes shortly following vaccination. Dr Dickmann sug-
gested increasing topical steroids to 4 times daily 2 days be-
fore vaccination and for a period of 2 weeks, and highlighted
the importance of keratoplasty patients to watch out for po-
tential signs of graft rejection under the “RSVP” acronym for
redness, sensitivity to light, vision blurring, and pain.

In conclusion, the first EuCornea Educational Webinar we-
aved sound considerations into corneal transplantation and
eye banking during the COVID-19 pandemic. Key messages
are that transplant activity during a pandemic should be
fluid and tailored, with careful donor and recipient selec-
tion. International existing networks including EuCornea
and the EEBA facilitate communication and foster coopera-
tion to minimize the influence of the pandemic on donation
and corneal transplantation activity. Prompt adaptation by
eye banks and cornea departments allowed normalization
of corneal grafting activity throughout Europe; that is, the
“corneal transplantation chain” is rapidly adaptive, albeit at
variable rates throughout Europe. With the appropriate me-
asures for donor collection and preparation, and with careful
perioperative protective measures, healthcare professionals
and keratoplasty recipients likely have a low infectivity risk.
Future challenges ahead will include the management of
corneal patients undergoing COVID-19 vaccination, as well
as further identification of potential donors among those
with previous history of COVID-19 disease.

ETHICAL DISCLOSURES

Conflicts of Interest: The authors have no conflicts of in-
terest to declare.

Financial Support: This work has not received any con-
tribution grant or scholarship.

Provenance and Peer Review: Not commissioned; exter-
nally peer reviewed.

RESPONSABILIDADES ETICAS

Conflitos de Interesse: Os autores declaram nao possuir
conflitos de interesse.

Suporte Financeiro: O presente trabalho nao foi suporta-
do por nenhum subsidio o bolsa ou bolsa.

Proveniéncia e Revisdo por Pares: Nao comissionado;
revisao externa por pares.



Impact of COVID-19 on Corneal Transplantation: First EuCornea Education Webinar

REFERENCES

1.

10.

11.

12.

Coelho NM, Tavares-Ferreira J, Dutra-Medeiros M. O
valor das redes sociais em Oftalmologia. Oftalmolo-
gia. 2020; 44.

Cunha JP, Moura-Coelho N, Proenca RP, Santos AD,
Ferreira JT. COVID-19: An Ophthalmologist’s Pers-
pective. Gaz Méd. 2020;7:184-91. doi:10.29315/gm.
v7i2.317.

Thuret G, Courrier E, Poinard S, Gain P, Baud’Huin
M, Martinache I, et al. One threat, different answers:
the impact of COVID-19 pandemic on cornea dona-
tion and donor selection across Europe. Br ] Oph-
thalmol. 2020 (in press). doi: 10.1136/bjophthal-
mol-2020-317938.

Busin M, Yu AC, Ponzin D. Coping with COVID-19:
An Italian Perspective on Corneal Surgery and Eye
Banking in the Time of a Pandemic and Beyond.
Ophthalmology. 2020;127:e68-e69.d0i:10.1016/j.oph-
tha.2020.04.031

5. Parekh M, Ferrari S, Ruzza A, Leon P, Franch A,
Camposampiero D, et al. Biobanking corneal tissues
for emergency procedures during COVID-19 era.
Indian J Ophthalmol. 2021;69:167-8. doi:10.4103/ijo.
JO_2615_20

Gadhvi KA, Coco G, Pagano L, Kaye SB, Ferrari S,
Levis HJ, et al. Eye Banking: One Cornea for Multi-
ple Recipients. Cornea. 2020;39:1599-603.d0i:10.1097/
1C0O.0000000000002476

Casagrande M, Fitzek A, Spitzer MS, Piischel K, Glat-
zel M, Krasemann S, et al. Presence of SARS-CoV-2
RNA in the cornea of viremic patients with CO-
VID-19. JAMA Ophthalmol. 2021;e206339.d0i:10.1001/
jamaophthalmol.2020.6339

8. Bayyoud T, Iftner A, Iftner T, Bartz-Schmidt KU,
Rohrbach JM, Ueffing M, et al. Absence of Severe
Acute Respiratory Syndrome-Coronavirus-2 RNA
in Human Corneal Tissues. Cornea. 2021;40:342-7.
d0i:10.1097/1C0O.0000000000002479

Sawant OB, Singh S, Wright RE 3rd, Jones KM, Ti-
tus MS, Dennis E, et al. Prevalence of SARS-CoV-2
in human post-mortem ocular tissues. Ocul Surf.
2021;19:322-9.d0i:10.1016/j.jtos.2020.11.002

Ferrari S, Del Vecchio C, Leonardi A, Feltrin G, Yu AC,
Busin M, et al. Detection of severe acute respiratory
syndrome coronavirus 2 in corneas from asymptoma-
tic donors. Acta Ophthalmol. 2020;10.1111/a0s.14692.
doi:10.1111/a0s.14692

Ocular Tissue Donation: European Eye Bank As-
sociation Guideline for donor screening for SARS-
-CoV-2. [Accessed 11th March 2021] Available from:
https://www.eeba.eu/files/pdf/Ocular%20Tissue%20
Donation%20-%20EEBA %20Guideline%20for%20
Donor%?20Screening %20for%20SARS-Cov-2_Feb21.
pdf

Toro M, Choragiewicz T, Posarelli C, Figus M, Rejdak
R. European COVID-19 Cataract Group (#EUROCO-
VCAT). Early Impact of COVID-19 Outbreak on the
Availability of Cornea Donors: Warnings and Recom-
mendations. Clin Ophthalmol. 2020;14:2879-2882.
doi:10.2147/OPTH.S260960

13.

14.

Ang M, Moriyama A, Colby K, Sutton G, Liang L, Shar-
ma N, et al. Corneal transplantation in the aftermath
of the COVID-19 pandemic: an international perspec-
tive. Br J Ophthalmol. 2020;104:1477-81.d0i:10.1136/
bjophthalmol-2020-317013

Desautels JD, Moshirfar M, Martheswaran T, Shmu-
nes KM, Ronquillo YC. Risks Posed to Corneal Trans-
plant Recipients by COVID-19-Affected Donors.
Ophthalmol Ther. 2020;9:371-9.d0i:10.1007/s40123-
020-00254-w.

. Jin SX, Juthani VV. Acute Corneal Endothelial Graft

Rejection with Coinciding COVID-19 Infection. Cor-
nea. 2021;40:123-4.d0i:10.1097/ICO.0000000000002556

Corresponding Author/
Autor Correspondente:

Nuno Moura-Coelho

Instituto Microcirugia Ocular (IMO)
Barcelona, Carrer Josep Maria Llado, 3
08035 Barcelona (Spain)
nunomouracoelho.oft@gmail.com

ORCID: 0000-0002-5176-1411

Volume 45 - N1 - Janeiro-Mar¢o | 47


https://orcid.org/0000-0002-5176-1411

