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Efficacy of cornea supply for transplantation from 2017 to 2024.

Transplant System, which includes all Eye Banks in the
country, the reduction was 87.6%. When the donations from
the Banco de Olhos de Londrina were analyzed separately, a
reduction of 86.11% was observed during the same period.

The total number of donations at the Banco de Olhos
de Londrina decreased from 307 in 2019 to 76 in 2020,
representing a 75.2% reduction in donations during the first
year of the pandemic (Figure 1). In contrast, there was a
5% increase in the utilization of donated tissue during the
same period (Figure 2). The pre-established criteria for
cornea discard, as defined by law, remained unchanged.
Therefore, improved selection of brain-dead donors during
the interview process using the new questionnaire may have
contributed to the increased utilization of donated tissues.

Chaurasia et al.® conducted a study evaluating the
prevalence of SARS-CoV-2 in 200 ocular tissues, including
corneas and conjunctiva, from 100 asymptomatic donors
between September 2020 and April 2021. Positive RT-PCR

results were found in 1% of the tissues, all from conjunctival
tissue, whereas no corneal tissues tested positive. Given the
low positivity rate, the authors questioned the necessity
of postmortem RT-PCR testing for SARS-CoV-2 in potential
donors.

Alves et al.t®) evaluated the main causes of cornea discard
at the Paraiba Eye Bank from 2013 to 2022 and reported a
SARS-CoV-2 positivity rate of 0.38% among eligible corneas.
In Brazil, studies evaluating the prevalence of SARS-CoV-2in
potential cornea donors are still scarce. In our study, RT-PCR
positivity for SARS-CoV-2 was observed in 2.7% of donors
between 2020 and 2022; however, no investigation of viral
presence in ocular tissue was performed. A study conducted
in Mexico reported the discard of 3.8% of donors because of
positive serology for SARS-CoV-2(),

In the literature, there are no reports of HIV, HTLV, or
hepatitis C transmission through cornea transplantation®;
however, these conditions remain absolute contraindications
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to ensure the safety and quality of the transplantation
process. Likewise, there is currently no confirmed evidence
of COVID-19 transmission through cornea transplantation,
and positive RT-PCR results from nasal swabs do not
necessarilyindicate the presence of the virusin corneal tissue.
Nevertheless, the possibility of SARS-CoV-2 transmission
through this tissue cannot yet be excluded. Therefore,
our institution maintains the exclusion of potential donors
positive for SARS-CoV-2 to minimize transmission risk and
ensure transplant safety.

Theliterature has discussed the possible future relaxation
of this exclusion criterion to improve access to corneal
transplantation(>3), There has been increasing use of
kidneys, hearts, and livers from donors who tested positive
for SARS-CoV-2 at the time of donation, without evidence
of transmission(?), To date, confirmed donor-derived
infections in solid organ transplantation have mainly
involved lung donors(®.

A review of serological profiles from different Brazilian
Eye Banks demonstrated variation in cornea discard rates
due to positive serology. Santos et al.(¥), analyzing 216 post-
preservation corneas intended for optical transplantation,
found a discard rate of 1.85% due to hepatitis B serology as
the main cause, in addition to two inconclusive hepatitis B
results. This was followed by 0.93% positivity for HTLV | and
Iland 0.93% inconclusive results for HIV. No positive serology
for hepatitis C was reported. Viegas et al. observed at the
Banco de Olhos do Hospital Sdo Paulo that 10.4% of corneas
were positive for hepatitis B and 19.8% were inconclusive;
for hepatitis C, 2.9% were positive and 16.9% inconclusive; and
for HIV, 1.0% were positive and 17.7% inconclusive. Shiratori
et al.t?), at the Banco de Olhos de Cascavel, reported 47.4%
positivity for anti-HBc antibodies, 1.5% for HBsAg, and <1% for
hepatitis C, while 48.2% of donors had negative serologies
and no positive HIV I and Il results®). Lunardelli et al.®» found
a 23% cornea discard rate due to serological inadequacy
at Santa Casa de Porto Alegre, with anti-HBc as the most
prevalent marker, followed by anti-HCV and HIV markers.
In Minas Gerais, the discard rate due to positive serology in
2007 was 46%3),

A previous study conducted at Banco de Olhos de Londrina
from January 2014 to December 2018 by Morgado et al.c¥
identified positivity rates of 36.67% for hepatitis B, 1.11% for
hepatitis C, and 0.89% for HIV.

In our study, positivity rates were 16.41% for hepatitis
B, 1.03% for hepatitis C, and 0.52% for HIV and HTLV. These
findings are consistent with reports from other Brazilian Eye
Banks, where hepatitis B remains the main cause of cornea
discard due to positive serology©#.
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Since 1998, the National Immunization Program of the
Ministry of Health has recommended universal hepatitis B
vaccination for children beginning at birth, with the first
dose administered within the first 12-24 h of life. Since
2001, vaccination coverage has been expanded to include
individuals up to 19 yr of age. However, hepatitis B remains
a major public health issue in Brazil and continues to
significantly affect morbidity and mortality©®.

Hepatitis B virus is hepatotropic and may cause severe
liver diseases, including acute and chronic hepatitis, cirrhosis,
and hepatocellular carcinoma. It is widely disseminated
worldwide. According to updated estimates from the World
Health Organization (WHO), in 2022, approximately 296
million people were living with hepatitis B and 50 million
with hepatitis C. Half of chronic hepatitis B and C infections
occur among individuals aged 30-54 years, whereas 12% occur
in individuals younger than 18 years. Men account for 58% of
cases®). Our study also demonstrated a higher prevalence
of hepatitis B among males, approximately 59% higher than
in females (p<0.05).

The diagnosis of hepatitis B is based on the detection
of hepatitis B surface antigen (HBsAg) and IgM antibodies
against hepatitis B core antigen (IgM anti-HBc). Recovery
from infection is characterized by clearance of HBsAg and
seroconversion to anti-HBs. HBsAg is typically detectable
during acute infection, whereas IgM anti-HBc appears during
acute hepatitis B and during flares or reactivation of chronic
infection. Total anti-HBc antibodies, routinely screened in
cornea donors, serve as markers of both previous exposure
and prior infection®>. This broader detection window may
explain the higher prevalence of anti-HBc compared with
HBsAg in the general population.

By the end of 2022, only 13% of individuals living with
chronic hepatitis B worldwide had been diagnosed, and only
3% had received antiviral treatment. These findings remain
far below the WHO target of treating 80% of chronically
infected individuals®>.

Toreduceinfectionrates, morbidity, mortality, and conse-
quently cornea discard due to positive hepatitis B serology, it
is necessary to expand access to diagnostic testing, improve
equitable treatment, strengthen vaccination and prevention
strategies in primary care, invest in priority regions, engage
affected communities, and support research aimed at
improving diagnostics and developing curative therapies®s).

The evolution of patients with concomitant hepatitis B
and COVID-19 infection has also been investigated. Yu et
al.t® observed that COVID-19 patients infected with the
hepatitis B virus were more likely to develop severe disease
and presented worse liver function parameters during
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treatment. Guo et al.??) concluded that hepatitis B infection is
significantly associated with increased severity and mortality
in COVID-19 patients. Therefore, hepatitis B may worsen
clinical outcomes in patients with confirmed COVID-19.

Virulence characterizes the ability of an organism to
infect a host and cause disease. In clinical medicine and
experimental health sciences, the term pathogenicity is often
used to describe the degree of harm caused by a pathogen®®.
Datafromthe literature indicate that the hepatitis B virus can
cause chronic infection® and appears to be more virulent
than SARS-CoV-2, although no direct comparison has been
performed. In contrast, SARS-CoV-2 is more transmissible
and usually causes acute disease. The paradoxical finding
in the present study regarding the higher prevalence of
donor exclusion due to hepatitis B compared with SARS-
CoV-2 during the analyzed period may reflect important
epidemiological and biological differences between these
pathogens. Hepatitis B surface antigen (HBsAg) may remain
detectable for years, even in asymptomatic individuals®. In
contrast, SARS-CoV-2 infection is predominantly acute, with
viral elimination usually occurring within weeks, whereas
prolonged viremia beyond 2 months is uncommon. In
addition, during the COVID-19 pandemic, routine viral RNA
screening at hospital admission excluded most patients
with active or recent infection®), creating a selection bias
that reduced the prevalence of viral RNA detection among
potential donors. Together, these findings may explain why
hepatitis B serological positivity remained more frequent
than SARS-CoV-2 positivity, even during the pandemic.

In conclusion, the pandemic had a major impact on
the number of transplants worldwide, in Brazil, and at the
Banco de Olhos de Londrina because of the marked decline in
cornea donations during this period. Given the uncertainties
regarding viral transmission through transplantation, RT-
PCR testing for SARS-CoV-2 was added to the serological
screening of potential cornea donors in 2020. Currently,
the flexibility of this screening criterion in transplantation
remains under discussion. However, further studies are
needed before this exclusion criterion can be safely removed.

Hepatitis B remains an important cause of tissue discard;
therefore, prevention programs and improved vaccination
strategies should be prioritized. In our study, hepatitis B
was the leading cause of cornea discard due to positive
serology, consistent with findings reported in the literature.
The second most common cause was SARS-CoV-2, followed
by hepatitis C. Discards due to HIV and HTLV positivity were
less frequent but were also observed. Strict legislation,
serological screening, and appropriate processing of donated
corneal tissue remain essential to eliminate potential sources
of infection.
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r\/smem o Checkh_st_ complementar para triagem clinica e ep:demlologlc’a de Bancos de Olhos
de Transplantes potenciais doadores de globo ocular frente ao novo coronavirus do Parana
do Parana (SARS-CoV-2)

Nome do Doador: Data:

Nome do Entrevistado: Fone:

Relagao com Doador:

Face ao cenario atual de pandemia pelo coronavirus descoberto mais recentemente (SARS-CoV-2),
devem ser excluidos os seguintes doadores de tecidos em potencial: com infec¢do confirmada (resultado
de teste molecular RT-PCR positivo); os que apresentem suspeita clinica; os que sejam contatos de
pessoas suspeitas. A definigdo de contato suspeito, segundo O CDC () norte-americano é:

“Individuo que esteve em contato a menos de 2 metros com uma pessoa infectada por pelo menos

15 minutos, até 2 dias antes do inicio da doenga nessa pessoa (ou, para pacientes assintomaticos, 2

dias antes da coleta da amostra para exame).”

(*) <https://www cdc.gov/coronavirus/2019-ncov/php/contact-tracing/contact-tracing-plan/appendix_htmi#critical>

Dessa forma, adicionalmente ao ja realizado na Histéria Médica e Social (Notificagdo de Potencial
Doador), e considerando a Nota Técnica n® 80/2020-SNT/MS (17/09/2020), e de n® 60/2020/GSTCO/Anvisa
(31/08/2020), devemos submeter os potenciais doadores a avaliagdo complementar a seguir:

POTENCIAL DOADOR:

(todas as respostas “néo”)

Critérios para validagao complementar de potenciais doadores de tecidos oculares em PCR/ME:
Condi¢do Conduta
- Doador diagnosticado com COVID-19 (teste RT-PCR);
- Doador com COVID-19 suspeito por avaliacdo clinico-epidemioldgica;
- Doador que teve contato com casos suspeitos ou confirmados de
COVID-19 ha menos de 14 dias; DESCARTADO
- Doador com suspeita clinica, ha menos de 28 dias, porém com
resultado de teste molecular negativo.
- Doador que teve COVID-19, com regressao completa dos sintomas ha
mais de 28 dias;
. 2 . - VALIDADO -
- Doador sem suspeita clinica € sem contato com casos suspeitos ou —
confirmados de COVID-19.
1) Considerar o histérico epidemiolégico:
Nos 14 dias anteriores ao 6bito o potencial doador: Marque “x” Especifique o “sim”
Manteve contato com casos suspeitos ou confirmados de s
01 COVID-19 (resultado de teste molecular RT-PCR positivo)? ID sim  []ngo
Realizou viagem nacional ou internacional para area de ;
92 transmiss&o comunitaria elevada? |D sim [1nso
11} Investigar a presenca dos seguintes sintomas:
Nos 28 dias anteriores ao 6bito o potencial doador: Marque “x” Especifique o “sim”
Apresentou febre acima de 37,8°C e, pelo menos um dos sinais
ou sintomas da COVID-19: tosse, febre, coriza, dor de garganta,
01 | falta de ar, perda de olfato, alteragdo do paladar, disturbios|[]sim [J nao
gastrintestinais  (nauseas, vOmitos, diarréia), cansago,
diminuigdo do apetite?
Teve histéria de internagdo por faléncia respiratoria ou .
92 pneumonia? ID sim  []nzo
VALIDADO [] DESCARTADO []

(a0 menos um “sim”)

Coletado swab p/ RT-PCR?
O néo O sim = Data: Responsavel:
Responsavel pela triagem: Fungao:
Assinatura: Fone:
Versao 01 (02/10/2020) Ambito de aplicagio: BTOCs e Centros Captadores do Parana.

Complementary checklist for clinical and epidemiological screening of potential eye globe donors in relation to the novel

coronavirus (SARS-CoV-2).
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