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ABSTRACT | Purpose: This study evaluated the proportion
of corneas discarded by the Eye Bank of Londrina, Parand, due
to positive serology over a 5-year period and its impact on
transplant availability. Methods: A cross-sectional study was
conducted, analyzing 1,968 corneas from 1,056 donors collected
between January 2014 and December 2018 at the Eye Bank
of Londrina. Serological tests for hepatitis B (HBsAg and anti-
-HBc), hepatitis C (anti-HCV), and HIV (anti-HIV 1 and 2) were
performed using chemiluminescent microparticle immunoassays.
Data were analyzed descriptively and presented in tables and
graphs. Results: Of the 1,968 corneas processed, 897 (45.57%)
were discarded. Among these, 333 (37.12%) tested positive for
serological markers. Hepatitis B accounted for 34.67% of positive
cases (15% of total donations), hepatitis C for 1.11% (0.50% of
total), and HIV for 0.89% (0.4% of total). Hepatitis cases remained
stable between 2014 and 2016, with a marked decline in 2017
and 2018. Most discarded corneas were positive for anti-HBc
(31.88%) and negative for HBsAg; however, the anti-HBs test
was not performed to confirm immunity to the hepatitis B virus.
Conclusion: The findings highlight the importance of serological
testing to identify and eliminate contaminated corneas, thereby
preventing the transmission of infectious diseases to recipients.
Positive serology for hepatitis, particularly hepatitis B, was the
leading cause of corneal disposal.
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INTRODUCTION

Corneal transplantation has been performed since
the early 20t century to restore visual acuity in
patients with corneal pathologies. Globally, it remains
the most successful form of allogeneic human tissue
transplantation”?. Corneal tissue is most commonly
used for young patients with keratoconus and older
individuals with endothelial dysfunction®.

Over time, systems have been developed and
regulated to improve the storage, preservation, and
distribution of ocular tissues”. General standards are
regularly reviewed to ensure the safety and quality of
allografts®. Eye banks are responsible for evaluating
the quality of donated corneas, selecting donors, and
performing serological screening tests to reduce the
risk of disease transmission to recipients®®. They also
oversee the processing, packaging, evaluation, and
distribution of corneas and sclerae, maintaining quality
at every stage. Brazilian legislation, guided by ANVISA
and in alignment with international regulatory bodies,
prohibits the transplantation of corneas from donors
who test positive for hepatitis B virus (HBV), hepatitis C
virus (HCV), HIV, or HTLV-1/20457-11,

Hepatitis B is a significant public health concern and
remains a leading cause of corneal disposal, despite
the availability of vaccination programs®#%1213_ The
HBV vaccine was introduced in 1998 by the National
Immunization Program of the Ministry of Health (MS)
for newborns and, in 2001, extended to individuals up
to 19 years of age. According to the MS, viral hepatitis
has a major impact on morbidity and mortality within
the Brazilian Unified Health System (SUS).

This content is licensed under a Creative Commons Attributions 4.0 International License.

http://dx.doi.org/10.5935/0004-2749.2024-0402

Arqg Bras Oftalmol. 2026;89(1):e2024-0402 1


https://orcid.org/0000-0002-4215-0854
https://orcid.org/0000-0001-7523-1565
https://orcid.org/0000-0002-4552-2799
https://orcid.org/0000-0002-5358-7154
https://orcid.org/0009-0003-8082-5626
https://orcid.org/0000-0003-0634-1714

Analysis of corneal disposal due to positive serology in the eye bank in Southern Brazil

The objective of this study was to determine the
percentage of corneas discarded by the Londrina Eye
Bank (BOL) due to positive serology over a 5-year period
and to assess the overall impact of this disposal on
corneal availability.

METHODS

This study was approved by the Ethics Committee for
Research Involving Human Beings of the State University
of Londrina on September 13, 2019.

A cross-sectional design was used, based on data
from the production records of the Eye Bank of Londrina
(BOL) at the Regional University Hospital of Northern
Parana. The study covered the period from January
2014 to December 2018 and included 1,968 corneas
preserved at BOL from 1,056 donors. Serological data
collected from the donors were analyzed for hepatitis B
(HBsAg and anti-HBc), hepatitis C (anti-HCV), and HIV
(anti-HIV 1 and 2).

Serological testing was performed on donor blood
samples at the chemical analysis laboratory of the
University Hospital of Londrina. The chemiluminescent
microparticle immunoassay (CMIA) method was used for
the qualitative detection of antibodies against hepatitis
B core and surface antigens (anti-HBc and HBsAg),
hepatitis C antigen (anti-HCV), the p24 antigen of HIV,
and antibodies to human immunodeficiency virus types
1 and/or 2 (HIV-1/HIV-2) in serum and plasma, including
postmortem samples.

Data were analyzed using descriptive quantitative
statistics, with results presented in tables and graphs.
Variables included serological results for HBsAg, anti-
HBc, anti-HCV, and anti-HIV 1 and 2.

RESULTS

During the study period, 1,968 corneas were pro-
cessed, of which 897 (45.57%) were discarded. Reasons
for discard included reactive results for HBsAg or
anti-HBc, positive tests for anti-HCV and HIV 1 and
2, absence of serological data, poor tissue quality, and
contamination. Of these, 333 corneas were excluded
due to positive serological results, representing 37.12%
(333/897) of all discarded corneas.

Amongthediscardedcorneas,34.67%(311/897)tested
positive for hepatitis B (HBV) markers, corresponding to
15% (311/1,968) of all donations. For hepatitis C, 1.11%
(10/897) tested positive, representing 0.50% (10/1,968)
of the total corneas. HIV 1 and 2 positivity was detected
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in 0.89% (8/897) of discarded corneas, equivalent to
0.4% (8/1,968) of donations. The proportion of corneal
discards due to hepatitis B increased between 2014 and
2016, followed by a decline in 2017 and 2018 (Figure 1).

Corneas positive for anti-HBc but negative for HBsAg
accounted for the majority of cases, comprising 31.88%
(286/897) of the discarded corneas (Figure 2). Notably,
anti-HBs testing was not performed to confirm HBV
immunity.

DISCUSSION

One of the main reasons for discarding donor corneas
is positive serological results®”. Reports from the
literature indicate that between 1984 and 1985, cases
of HBV infection occurred following penetrating cor-
neal transplantation in the United States. In response,
human eye banks implemented screening procedures,
and in 1990, the Food and Drug Administration es-
tablished a regulatory framework for the American eye
bank system:>6.11.13.19,
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Figure 1. Percentage of corneas discarded due to hepatitis B, 2014-2018.
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Figure 2. Percentage of corneas discarded for hepatitis B according to
antibody reactivity.
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The Eye Bank Association of America uses HBsAg
testing to screen for hepatitis B. In Brazil, when corneas
are positive for anti-HBc and non-reactive for HBsAg,
it is left to the discretion of the eye and tissue bank
to perform anti-HBs testing to confirm HBV immunity.
If the anti-HBs test is reactive, a risk assessment is
conducted to decide on donor acceptance. Screening
for hepatitis C and HIV follows similar protocols in both
settings® 1219,

International studies report positive hepatitis B
serology rates ranging from 0.92% to 3% of donations.
However, a study at the Eye Bank of Hospital Sao Paulo
(2006-2007) found a higher rate of 10.4%"°'?. In
another Brazilian study (2011, Eye Bank of Cascavel),
the discard rate due to hepatitis B was 47.4% when
considering anti-HBc and/or HBsAg, but only 1.5% when
both markers were analyzed together, a figure closer
to international averages”'?. At the Irmandade Santa
Casa de Porto Alegre Eye Bank, 23% of corneas were
discarded for positive serologies, most frequently anti-
HBc, followed by anti-HCV and HIV. In Minas Gerais, the
discard rate reached 46% in 200719,

In our study, the overall discard rate due to positive
serology (HBV, HCV, HIV) was 37.12%. Of these, 15%
of donations tested positive for hepatitis B, accounting
for 34.6% of all discards. When only HBsAg-positive
markers were considered, the discard rate decreased to
2%, consistent with other studies”'?.

The high frequency of isolated anti-HBc reactivity,
compared with the lower prevalence of HBsAg positivity,
requires careful interpretation. This discrepancy
suggests a high potential for false-positive anti-HBc
results, as previously reported in the literature, with
post-mortem sample degradation further affecting assay
accuracy. lsolated anti-HBc positivity may represent
past infections resolved with clearance of HBsAg and
anti-HBs. However, in the absence of detectable anti-
HBs, distinguishing between resolved infection and
false positivity is difficult. Although occult HBV infection
remains possible, the transmission risk is minimal when
HBsAg and HBV DNA are negative. Thus, most isolated
anti-HBc cases among cadaveric donors likely reflect
past infection or false reactivity due to assay limitations.
These findings emphasize the need for confirmatory
testing, such as HBV DNA detection, to better assess the
clinical significance of isolated anti-HBc!">7812,

Experience over the past five decades has confirmed
that donor screening and testing are critical for preventing
HBV transmission and ensuring safe transplantation®.

HBsAg testing remains the gold standard for preventing
transplant-related HBV infection*'"'®_ Since the in-
troduction of immunoassays in 1971, test sensitivity
has greatly improved, with current assays detecting
HBsAg at concentrations as low as 0.1-0.62 ng/mL*19,
In countries with high HBV prevalence, combining
HBsAg and anti-HBc testing provides more reliable
donor screening. Some studies recommend nucleic
acid amplification testing to reduce false negatives and
improve specificity" %2027, However, the high cost
makes this approach impractical in Brazil"".

Samiee et al.” reported a decline in hepatitis B
positivity among donors at the Eye Bank of Iran over 3
year, attributed to effective vaccination programs and
public health improvements. Similar reductions have
been observed in Europe and other endemic regions
following vaccination™'®. In our study, hepatitis B
prevalence declined from 2016 onward, possibly
reflecting improved vaccination coverage and sanitary
conditions nationwide.

Cadaveric donor samples are often of low quality,
and false-positive results are common, leading to
unnecessary tissue disposal®. Studies show that as the
time between death and blood collection increases,
serum is more likely to be hemolyzed, icteric, or turbid.
To minimize false positives, blood collection for serology
should ideally occur within 12 h post-mortem®®.

Lee et al.?? demonstrated a strong correlation
between HCV seropositivity and viral presence in corneal
tissue, reinforcing the importance of routine screening.
In Western countries, HCV antibody prevalence among
blood donors ranges from 0.3% to 1.0%**. Raj et al.®*?
found HCV positivity in 0.2% of donated corneas, and
none for HIV, results similar to those from the Australian
and New Zealand Eye Bank (0.38% HCV). An Israeli
study reported a higher HCV discard rate of 6%%". In
our study, hepatitis C accounted for 1.11% of discards
(0.50% of donations), while HIV accounted for 0.8% of
discards. Compared with national data, our HCV and
HIV discard rates were lower than those at the Eye Banks
of Santa Casa de Porto Alegre” and Sao Paulo"?, and
slightly higher than those in Cascavel.

This study confirms the importance of serological
testing for excluding and discarding contaminated
corneas, thereby preventing the transmission of infec-
tious diseases to recipients. The most frequent cause
of corneal disposal was positive hepatitis serology,
particularly for hepatitis B.
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