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ABSTRACT | Purpose: The study aimed to evaluate the
impact of coronavirus disease 2019 (COVID-19) pandemic and
public policies on corneal donations and transplantations in
Brazil and get reliable indicators to support effective measures
for improving the system of obtaining, processing, distributing,
using, and controlling donated ocular tissues. Methods:
A questionnaire was applied by the Brazilian office of the
Pan-American Association of Eye Banks (APABO) to Brazilian
Eye Banks to collect data from )January to August 2020 and
generate reliable indicators about the impact of the COVID-19
pandemic on corneal donations and transplantations in Brazil.
Results: Data from 37 Eye Banks showed that 76.1% of the
3,060 donations and 74.5% of the 3,167 transplants occurred
in the pre-pandemic period. From the 6,052 processed corneas,
71.8% were provided for therapeutic purposes: 72.9% were
transplanted, 26.1% ended up being discarded (45% of which
qualified for optical transplantation), and 1% remained in stock
in glycerin. Of the 1,706 corneas that could not be eligible for
therapeutic use, 47.9% were excluded due to tissue conditions,
43.6% for serological reasons, 6.7% due to contraindications
found in clinical history after retrieval, and 1.8% for other
factors. Conclusions: The negative impact of the COVID-19
pandemic on corneal donations and transplantations in Brazil
resulted from the recommendation of the Health Ministry to
suspend the retrieval of ocular tissues from donors in cardio-
pulmonary arrest for almost six months. The indicators reveal
the compelling requirement for updating both the classification
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and cornea provision criteria by the Eye Banks and improving
the Brazilian corneal distribution system.
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RESUMO | Objetivos: Dimensionar o impacto da pandemia
da COVID-19 nas doagdes e transplantes de cérnea no Brasil e
obterindicadores confiaveis para o embasamento de proposigoes
de medidas efetivas para a manutengao e o aperfeicoamento do
sistema de obtencdo, processamento, distribuicao, utilizacéo e
controle dos tecidos oculares doados. Métodos: Um questionario
foi enviado, pelo escritério Brasil da Associacdo Pan-Americana
de Bancos de Olhos (APABO), aos Bancos de Olhos brasileiros.
Dados de janeiro a agosto de 2020 foram coletados para gerar
indicadores confiaveis sobre o impacto da pandemia da COVID-19
nas doagdes e transplantes de cérnea no Brasil. Resultados:
Dados de 37 Bancos de Olhos mostraram que 76,1% das 3.060
doagdes e 74,5% dos 3.167 transplantes aconteceram no
periodo pré-pandemia. Das 6.052 cérneas processadas 71,8%
foram disponibilizadas para fins terapéuticos: 72,9% foram
transplantadas, 26,1% acabaram sendo inviabilizadas (45%
destas, classificadas para indicagdes épticas) e 1%, em glicerina,
permanecia em estoque. Das 1.706 cérneas que nao puderam ser
disponibilizadas para uso terapéutico, 47,9% foram excluidas por
fatores relacionados as condigdes dos tecidos, 43,6% por fatores
sorolégicos, 6,7% por contraindicagdes constatadas em histérico
clinico apés a captagao e 1,8% por outros fatores. Conclusdes:
O impacto negativo da pandemia nas doagdes e transplantes de
cérnea no Brasil se deveu a recomendagao do Ministério da Satde
de suspender, por quase seis meses, as captagoes de doadores
em parada cardiorrespiratéria. Os indicadores tornam evidente
a necessidade de atualizagdo dos critérios de classificacdo e
disponibilizagdo das cérneas pelos Bancos de Olhos e do sistema
nacional de distribuicao destes tecidos.

Descritores: Bancos de Olhos; Cornea; Doagdo de tecidos;
Transplante de Cérnea; COVID-19; Politica pablica; Brasil
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INTRODUCTION

From 2017 to 2019, Brazilian Eye Banks (EBs) obtained
an annual average of 16,850 donors of ocular tissues
(OTs), 31,791 processed corneas, and 17,205 corneal
transplantations, according to the Tissue Banks Produc-
tion Data Evaluation Reports, prepared by the Blood,
Tissues, Cells and Organs Management (GSTCO), from
Agéncia Nacional de Vigilancia Sanitdria (ANVISA)®.
Data from the Sistema Nacional de Transplantes (SNT)
showed that the average number of corneal trans-
plantations in the same period was 15,380/year®.

A significant increase in corneal donations and trans-
plantations was expected in 2020, as some EBs were
expanding their teams and investing in educational cam-
paigns. However, worldwide Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) spread brought
many uncertainties and concerns and, on 02/28/2020,
the Brazilian office of the Pan-American Association of
Eye Banks (APABO) released a guideline to the Brazilian
EBs as a preventive measure recommending to include
coronavirus disease 2019 (COVID-19) and the already
known variants of coronavirus - Severe Acute Respi-
ratory Syndrome (SARS) and Middle East Respiratory
Syndrome (MERS) -, among the exclusion criteria for OT
donors®. After World Health Organization (WHO) de-
clared the COVID-19 pandemic on 03/11/2020%, the EBs
in Brazil began restricting or even suspending activities
as a security measure to the staff and the OT recipients
until further scientific evidence. On 03/25/2020, the
Health Ministry released Technical Note N2. 25/2020%
recommending the suspension of OTs searching and
removal from donors in cardiopulmonary arrest (CPA),
pre-transplant outpatient appointments for people
already enrolled on the waiting list, elective surgeries,
while only brain death (BD) donors (with a negative re-
verse transcription polymerase chain reaction (RT-PCR)
test), new case outpatient appointments, and emergency
corneal transplants were allowed.

On 04/22/2020, the Health Ministry issued Technical
Note N2 34/2020° reinforcing the recommendation that
OT donations could only be obtained from BD donors
without clinical or epidemiological COVID-19 features
validated by a negative RT-PCR test for SARS-CoV-2
with a sample collected within 24 hours before OT re-
movals. These recommendations were active for almost
six months (until 09/18/2020) when Technical Note N¢
80/20207 allowed the return of the elective surgeries
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(with specific protective measures) and the resumption
of OT recoveries from donors in CPA. It also defined the
RT-PCR test as optional.

Since the beginning of the pandemic, APABO has
closely followed the massive drop in donations, the
difficulties faced by the EBs, the negative impact on the
recipients, and ophthalmological community concerns
regarding prompt patient care and treatment.

On 8/7/2020, GSTCO/ANVISA released™ the first-se-
mester partial data from 37 of the 51 EBs authorized by
the Health Ministry, showing that 3,388 OT donors were
obtained, and 3,171 corneal transplantations were per-
formed, without specifying the monthly distribution of
these numbers. For the same period, the SNT statistics®
indicated that 4,631 OT donors were obtained (30.4%
in January, 31.8% in February, 23% in March, 7.1% in
April, 4.1% in May, and 3.6% in June) and 3,930 corneal
transplantations were performed (31.9% in January,
28.9% in February, 26.2% in March, 2.9% in April, 4.7%
in May and 5.4% in June).

APABO prepared a questionnaire and requested, on
9/9/2020, EBs collaboration to provide monthly data
from January to August 2020 to accurately measure the
impact of the Covid-19 pandemic on corneal donations
and transplantations in Brazil and obtain reliable indi-
cators to support propositions to the health authorities.

METHODS

From the 51 EBs authorized to operate in Brazil,
spread over 23 states and the Federal District, 50 were
invited to participate, while APABO was unable to con-
tact one of them.

The questionnaire was structured into nine topics
(Chart 1), each containing a chart for the numerical
insertion of monthly data from January to August 2020.
The information requested on 9/9/2020 was organized
to allow results standardization and unification and,
consequently, common and accurate indicators gene-
ration. In three of the nine charts, gaps were available
for indicating alternatives not included in the proposed
justifications.

When APABO requested EBs cooperation to collect
the data, it committed to treating the information con-
fidentially, compiling and presenting the overall results
in a way to preserve each institution identity, avoiding
comparisons or rankings, and disclosing the list of par-
ticipating EB whenever the results are presented.
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Chart 1. APABO Questionnaire to the Eye Banks

COVID-19’s PANDEMIC IMPACTS

1. How many ocular tissue donors the Eye Bank obtained in the period (month by month)?
v Removals made by the Eye Bank x removals made by other teams
v' Cardiopulmonary arrest donors x brain death donors

2. How many corneas (whole globe and in situ) the Eye Bank obtained in the period (month by month)?
v Corneas removed by the Eye Bank team x corneas removed by other teams

3. How many corneas classified for optical purposes were supplied to the State Transplant Center for distribution, how many were transplanted, and how many could
not be transplanted (month by month)?
v Transplanted in home state x transplanted in another state

4. From the corneas classified for optical purposes and supplied to the State Transplant Center for distribution, which could not be transplanted, the reasons for non-
use were (month by month):

v' Tissue distribution delay by CNCDO
v" Unavailable surgeons

v Unavailable patients

v" Tissue transportation delay

v Temperature change during transportation
v" Tissue classification change
v" Others (describe below)

5. How many corneas classified for tectonic purposes (in Optisol-GS® or Eusol-C®) were supplied to the State Transplant Center for distribution, how many were
transplanted, and how many could not be transplanted (month by month):
v' Transplanted in home state x transplanted in another state

6. From the corneas classified for tectonic purposes (in Optisol-GS® or Eusol-C®) and supplied to the State Transplant Center for distribution, which could not be
transplanted, the reasons for non-use were (month by month):

v Tissue distribution delay by CNCDO
v Unavailable surgeons

v" Unavailable patients

v' Lack of patients for tectonic purposes
v" Tissue transportation delay

v Temperature change during transportation
v’ Tissue classification change
v" Others (describe below)

7. How many corneas in glycerin were supplied to the State Transplant Center for distribution (consider those transferred from Optisol-GS® or Eusol-C® preservation
media to glycerin and, also, those that were preserved directly in glycerin), month by month:
v' Transplanted in home state x Transplanted in another state

8. From the total corneas obtained (whole globe and In Situ), how many were not viable for therapeutic purposes and that could not be supplied to the State Transplant
Center (month by month):
v Not preserved x preserved and not supplied

9. From the total of non-viable corneas for therapeutic purposes, the reasons for not supplying the tissues to the State Transplant Center for distribution were (month
by month):

Inappropriate tissue conditions

Tissue processing failures

Positive serologies

Inconclusive serologies

Inappropriate or insufficient blood sample
Hemolysis

Clinical history contraindications

Tissue transportation delay to the Eye Bank
Failures in tissue storage

Inappropriate physical, clinic or social screening
Others (describe below)

AR N N N NN
AN

Source: Pan-American Association of Eye Banks (APABO)/Brazilian Office ©

RESULTS because, although complete, it presented discrepancies

From 50 EBs invited to participate, 44 answered:
40 sent the total data requested, two sent partial data,
which could not be considered, one reported no activity
during the assessed period, and one reported being
inoperative. Of those who did not respond, three were
inoperative, and APABO received no response from
the other three. The data presented in this study are
the responsibility of each unit and correspond to those
provided by 80.5% of the institutions that recovered OTs
in the first eight months of 2020, providing corneas for
transplantation (37 EBs from 20 states and the Federal
District). The data provided by one EB could not be used

that the team was unable to rectify. Two EBs did not
authorize data inclusion for scientific publication pur-
poses, which did not affect obtained indicators inter-
pretation because the quantity was reduced, but results
evaluation remained unchanged.

The 37 EBs included in the study obtained 3,060 OT
donors during the period (61.7% of the OT donors in
Brazil, during the study time, according to the SNT®,
which was a total of 6,052 processed corneas).

Figure 1 shows that 58.1% of the total donations
in the period were recovered in January and February,
22.3% were recovered in March and April (18% in March
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and 4.3% in April), 8.3% were recovered in May and
June, and 11.3% were recovered in July and August.

From the 3,060 donations, two-thirds (66.4%) were
obtained from CPA donors, and the other third from BD
donors. Retrieval from donors in CPA fell by 95.2% from
the first to the second quarter, as shown in figure 2. In the
first quarter, CPA donors represented 80.4% of dona-
tions. In the second quarter, CPA donors represented
23.2% of donations. Retrievals from BD donors also
decreased from the first to the second quarter (a 35.5%
drop): 22 EBs reported a reduction, 11 had a slight in-
crease in BD donations (average increase of 5 donors per
team), and four teams reported no change.

From 6,052 processed corneas, 4,346 (71.8%) were
offered by the EBs to Organ Notification, Collection,
and Distribution Centers (CNCDO) for patients on the
waiting lists (73.5% for optical purposes and 26.5% for
non-optical indications of which 4.6% were preserved
in glycerin, extraordinarily, due to the restrictions im-
posed by the pandemic) and 1,706 (28.2%) could not be
supplied by the EBs for therapeutic purposes.

From the total processed corneas, 3,167 (52.3%)
were transplanted, what we called “General Utilization
Index” (GUI): 84.7% of these for optical purposes and
15.3% for non-optical indications, of which 4.8% were
in glycerin and were used in urgent cases.

From the 4,346 corneas supplied for therapeutic
purposes, the same 3,167 that were transplanted cor-
respond to 72.9% of what we called “Supplied Corneas
Utilization Index (SUI)”.

From 3,194 corneas supplied for optical indications,
84% were transplanted: 76.4% were transplanted in the
first quarter of 2020, as shown in figure 3.

1.000
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200

January February March April May June July August

Source: Pan-American Association of Eye Banks®
Figure 1. Ocular tissue donations obtained from January to August 2020.
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Figure 4 shows the reasons for not using 511 (16%)
corneas supplied for optical transplantation (43.6% in
the first bimester and 31% in the second).

CNCDO delay in optical corneas distribution was
identified as the main reason for not using these tissues
(38.4%), followed by corneal unfeasibility due to preser-
vation period expiration (20.3%). In total, 58.7% of not
used optical corneas became unviable due to problems
faced by the CNCDO, as pointed out by 23 EBs from 12
states, and which might also have contributed to cor-
neas unfeasibility that underwent classification changes
during the preservation validity (12.3%). Unavailable
surgeons represented 14.3% (71.2% in the first bimes-
ter), and unavailable patients represented 8.2% (52.4%
in the first bimester).

A total of 1,152 corneas was supplied for non-optical
indications: 954 (82.8%) in intermediate-term preser-
vation medium (ITPM) and 198 in glycerin (a long-term
preservation medium) on an extraordinary basis.

800
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300
200

100

0
January February March April May June July August

— Cardiopulmonary arrest — Brain death

Source: Pan-American Association of Eye Banks®
Figure 2. Ocular tissue donor conditions from January to August 2020.

1.000

January  February March April May June July August

Source: Pan-American Association of Eye Banks®
Figure 3. Transplants with corneas classified for optical indications from
January to August 2020.
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From the 954 corneas in ITPM supplied for non-optical
indications, 331 (34.7%) were transplanted, of which
73.5% were transplanted in the first quarter, as shown
in figure 5.

From the 623 (65.3%) non-optical corneas in ITPM
that were not transplanted, two-thirds (66.6%) became
unviable in the first quarter. Figure 6 shows the main
reasons for not using these corneas. In 41.4% of cases,
their preservation period expired, and the EBs were not
informed by the CNCDO about the reasons for their
non-use. Lack of patients represented 31.1%, CNCDO
delay in the distribution represented 15.7%, unavailable
patients represented 3.5%, and unavailable surgeons
represented 2.2%.

1 1 100 1000
Tissue distribsion delay by CNCDC (I
Expiration far reasons not informad by CHCDC (I
Unwaibide sargeans. T—
Tesue chassilication change (I
Unavailable patis1t: I
Tissua returnad to the Eye Bank (Fssue re-entry) NG
Patients without clinical conditians before surgery (I
Comea dsmage during surger; (NI
Medical canduet change (surgical indication) TN
Surgery interrupted by the patient's conditions I
Changs in temparasure during transpartation o ssorage (D
Coemea demage after faling and breaking the botte I
Tissue transportzsion delay |
Orbars I

Source: Pan-American Association of Eye Banks®
Figure 4. Reasons for not using corneas supplied to optical indications
from January to August 2020.

120
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Source: Pan-American Association of Eye Banks®
Figure 5. Transplants with corneas classified for non-optical (tectonic)
indications supplied in ITPM from January to August 2020.

From the 198 corneas supplied in glycerin for emer-
gency cases, 153 (77.3%) were transplanted (96.1% were
transplanted after the pandemic was declared), and 45
(22.7%) remained in stock until the end of the study
period, as shown in figure 7.

The EBs from the own states where the surgeries were
performed provided 89.2% of the corneas for optical
indications, 78.9% for non-optical indications with tis-
sues in ITPM, and 80.4% for emergency surgeries with
corneas in glycerin.

Of the 1,706 (28.2%) corneas that could not be
supplied for therapeutic purposes, 55.5% were not pre-
served. The main reasons for this discard were: factors
related to tissue conditions (47.9%), serological factors
(43.6%), and contraindications in the clinical history
after tissue removal (6.7%).

1] 50 100 150 200 250 300
Expisatian by ressans not informad by CNCOC IT—
Lack of patients for tectonic indications I
Tassus distiibution delay by ChCo0 N
Tissus classification changs D
Unavalable patients D
Unarvailablis surgeons Il

Surgery interrupted by the patient’s cordiions
Patiants without cinical conditions before surgery
Cornea demage during surgery il
Tissue relurned (o the Eve Bank [15sue re-entry)
Medical conduet change jsegery indication| i
Cornea damage after falling and breaking the bottie I
Tissus ranspantion deley |
Change in tempentuee during transporation o starage I

Source: Pan-American Association of Eye Banks®
Figure 6. Reasons for not using corneas supplied in ITPM for tectonic
indications from January to August 2020.

January February March April May June July August
Source: Pan-American Association of Eye Banks®

Figure 7. Transplants with corneas preserved in glycerin from January
to August 2020.
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DISCUSSION

Between 2017 and 2019, there were 1,825 fewer
corneas on the average of corneal transplants published
by the SNT, as compared to GSTCO/ANVISA data (from
94.1% of the 51 EBs authorized to operate). The con-
flicting data between the Health Ministry institutions is
a consequence of the lack of a comprehensive, unified,
and standardized information management system com-
patible with the peculiarities of the EBs. The relevant
and standardized quantities precariousness hinders the
generation of reliable indicators essential for qualitative
control and guiding preventive and corrective measures.

With the start of the COVID-19 pandemic, the Health
Ministry surprised the EBs community in Brazil with the
adoption and maintenance of the recommendations
that limited donations to BD cases, inserting the OTs
in the context of organs and other donated tissues, for
almost six months. The new standards did not consider
corneal tissues particularities, scientific publications on
SARS-Cov-2 and the cornea®"™ and international EB
Associations recommendations, gathered in the Glo-
bal Alliance of Eye Bank Associations (GAEBA)"®, that
specified strict screening criteria for OT retrievals®'”'®,
without imposing restrictions on the conditions of the
donors’ death.

With the restrictions, there was an 85.7% drop in OT
donations from the first to the third bimester (conside-
ring the 37 EBs included in the study). According to the
SNT indicators (from all EBs), the drop in OT donations
was similar (87.6%).

Using the first bimester average in 2020 as a projec-
tion for the analyzed period (an average of donations,
corneas processed, and transplants performed), we
found that the rates achieved in the first eight months
of 2020 were 57% lower compared to those that could
have been reached without the interference from the
COVID-19 pandemic. It is estimated that the 37 studied
EBs were prevented from getting approximately 7,932
corneas, and thus, about 4,205 transplantations could
not be performed. For the same period, if we consider
SNT data, the same reduction rate (57%) regarding the
projection is identified. The consequence is a 14.7%
increase in the number of patients waiting for a corneal
transplant, according to SNT data® (12,205 patients
on the waiting list on 01/31/2020, and 14,000 patients
on 08/31/2020), which are numbers that are probably
underreported due to the restrictions imposed by the
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pandemic (social distancing, limited appointments and
care, and reduced donations and transplants, among
others).

Both APABO and SNT data demonstrate that 74%-
80% of OT donations and transplantations occurred
before the pandemic.

With donations suspension in CPA cases, higher acti-
vity in BD cases was expected. However, there was also
a reduction (-35.5%) in BD donations from the first to
the second quarter. Only 29.7% of the EBs showed an in-
crease in BD donations after the pandemic had started.

The percentage of corneas available for therapeutic
purposes (71.8%) is compatible and even higher than
international standards, although this is a quantitative ra-
ther than qualitative indicator. If we consider EB indexes
in the United States presented by Eye Bank Association of
America (EBAA)"?, we will find that the average of tissues
supplied for therapeutic purposes from 2017 to 2019 was
66.9%, and GUI of that was 63'4%(20), while the index of
Brazilian EBs, according to data from GSTCO/ANVISA™,
was 54.1% (or 48.4%, if considering SNT data®) in the
same period From the data obtained in this survey, GUI
was 52.3%. The lower corneas use in Brazil can be explai-
ned by SUI, which was 72.9% (while the average in the
United States from 2017 to 2019 was 94.7%).

The 26.1% of corneas (optical and non-optical)
supplied for therapeutic purposes and not used (disre-
garding 1% of the corneas provided in glycerin and that
remained in stock) is high and corresponds to 1,134 not
used viable corneas, whereas 76% of these were dis-
carded before the pandemic. From this amount, 57.8%
became unviable due to problems faced by the CNCDO,
which may have also contributed to the unfeasibility of
corneas that underwent alterations during the preser-
vation validity period (8.4%); 17.1% were not used due
to lack of patients waiting for non-optical corneas (for
tectonic purposes); 7.7% were not used due to unavailable
surgeons; 5.7% were not used due to unavailable pa-
tients; and 3.3% were not used due to unpredictable
factors (for example, non-conformity in tissue storage,
cornea damaged during surgical preparation, and pa-
tients’ clinical conditions).

Almost all these indexes (96.7%) are associated with
the need to update classification and corneas availabi-
lity criteria by the EB. The national tissue distribution
system must be improved to enhance the matching
between tissues supply with different surgical indica-
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tions and enable potential recipients’ identification in
any location in the country. Additionally, the criteria for
registering patients on the waiting list and authorizing
health establishments and specialized teams must be re-
vised to ensure agility in tissues use. The distribution of
corneas for optical purposes must not be interrupted on
weekends and holidays by CNCDO to avoid tissue losses
and preserve better corneas quality since the quality
is inversely proportional to the preservation time. The
loss of corneas for reasons that could be avoided has
legal and ethical implications, not only because of the
commitments with the donors’ families but also with the
thousands of patients waiting for visual rehabilitation.
Other aggravating factors are public resources waste
and the compromise of humanitarian cause credibility.

Considering the number of not used corneas availa-
ble in ITPM (1,134, of which 45% qualified for optical pro-
cedures), it is evident that the use of corneas preserved
in glycerin could be avoided. For example, in the second
bimester, in which 86 transplants were performed with
glycerin-preserved corneas, 297 viable corneas preser-
ved in ITPM were not used (158 classified as optical and
139 as non-optical). Even the limitations resulting from
the pandemic regarding corneal distribution logistics,
such as flights reduction or interruption, do not serve as
a justification, as 64.9% of the EBs reported viable tissue
loss between April and August (273 in total), a period
in which 88 transplants were performed with corneas
in glycerin (80.4% of surgeries with corneas obtained
and processed by a local EB).

The results show that the waste of corneas qualified
for therapeutic purposes occurs for reasons beyond the
will and performance of the EB teams, considering un-
viable tissues and the tissues supplied to CNCDO. The
non-preservation of 55.5% of the corneas that could not
be supplied reflects the correct quality control and the
coherence with the justifications for not supplying them
for therapeutic purposes. The percentage of corneas that
could not be offered but had been preserved (44.5%) is
compatible with the factors that led to their non-use,
which were mainly those related to serology.

After the COVID-19 pandemic has been declared,
the highly negative impact on corneal donations and
transplantations in Brazil resulted mainly from the re-
commendation of the Health Ministry for suspending
OT retrievals from donors in CPA, the pre-transplant
outpatient appointments for people already enrolled
on the waiting list, and the elective surgeries for almost
six months.

Before and during the pandemic, the results presen-
ted by the EB teams were consistent with international
standards and reflected their serious work. The reasons
that led to a high discard rate of corneas supplied by the
EBs to the CNCDO for distribution are actually related
not to the COVID-19 pandemic (76% occurred before
the pandemic) but to problems faced by public managers
to comply with the established policies.

The indicators reveal the compelling necessity to
update both the classification and the provision criteria
for corneas by the EBs and improve the Brazilian corneal
distribution system.
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Banco de Olhos de Sergipe

Banco de Olhos de Sorocaba

Banco de Olhos de Volta Redonda

Banco de Olhos do Amazonas — Hospital Adriano Jorge

Banco de Olhos do Ceara

Banco de Olhos do Distrito Federal

Banco de Olhos do Espirito Santo — Hospital Cassiano Antonio de Moraes
Banco de Olhos do Grupo Marista — PUC/PR

Banco de Olhos do Hospital das Clinicas da Faculdade de Medicina de Botucatu/UNESP
Banco de Olhos do Hospital das Clinicas de Ribeirao Preto — USP

Banco de Olhos do Hospital de Base de Sao José do Rio Preto

Banco de Olhos do Hospital de Clinicas de Porto Alegre

Banco de Olhos do Hospital Evangélico de Vila Velha

Banco de Olhos do Hospital Geral de Caxias do Sul

Banco de Olhos do Hospital Geral de Fortaleza

Banco de Olhos do Hospital Geral Dr. Homero de Miranda Gomes

Banco de Olhos do Hospital Getdlio Vargas

Banco de Olhos do Hospital Jodao XXIIl

Banco de Olhos do Hospital Ophir Loyola

Banco de Olhos do Hospital Pompéia — Lions Sdo Pelegrino

Banco de Olhos do Hospital Sao Paulo/UNIFESP

Banco de Olhos do Hospital Sao Vicente de Paulo

Banco de Olhos do IMIP — Instituto de Medicina Integral Prof. Fernando Figueira
Banco de Olhos do Tocantins

Banco de Olhos Recife

Uberlandia MG
Joao Pessoa PB
Campo Grande MS
Porto Alegre RS
Sao Paulo SP
Sobral CE
Campinas SP
Maceié AL
S@o Luis MA
Natal RN
Cascavel PR
Cuiabd MT
Joinville SC
Londrina PR
Maringé PR
Pelotas RS
Porto Velho RO
Aracaju SE
Sorocaba SP
Volta Redonda R}
Manaus AM
Fortaleza CE
Brasilia DF
Vitéria ES
Curitiba PR
Botucatu SP
Ribeirao Preto SP
Sao José do Rio Preto SP
Porto Alegre RS
Vila Velha ES
Caxias do Sul RS
Fortaleza CE
Sédo José SC
Teresina Pl
Belo Horizonte MG
Belém PA
Caxias do Sul RS
Sao Paulo SP
Passo Fundo RS
Recife PE
Palmas TO
Recife PE
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