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Purpose: To propose improvements for promoting eyeball donation and managing donated corneas, this study analyzed the cur-
rent system in Korea and reviewed relevant Korean laws, international standards, and foreign practices.

Methods: To understand the current situation in Korea, annual reports published by the Korean Network for Organ Sharing and
existing Korean laws were examined. For the international context, references were made to the National Organ Transplant Act,
21 CFR Part 1271 (Code of Federal Regulations Title 21 Part 1271), Current Good Tissue Practice guidelines of the Food and
Drug Administration, and the Medical Standards of the Eye Bank Association of America in the United States. Opinions on pro-
moting eyeball donation, improving the monitoring system for donated corneas and revising laws related to cornea management
were gathered. The perspectives of 31 experts affiliated with the Korea Cornea Society were collected through a survey.
Results: Currently, there are no laws or regulations that can be appropriately applied to the cornea which has properties of both
organs and tissue. Additionally, there is no law regulating imported corneas. Therefore, there is a need to legislate or revise the
current law; all experts who conducted the survey agreed on this. Furthermore, the current system faces limitations in the efficient
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procurement, stable supply, and management of donor corneas, as well as in donation promotion. To address these issues, the
establishment of independent legislation for managing donated corneas and a National Central Eye Bank was proposed. This
central body would oversee continuous personnel training, education, and monitoring, along with ensuring stable procurement,
processing, and supply of corneas within a structured management system. Sixty-eight percent of the surveyed experts agreed

with this proposal.

Conclusions: To establish a safe and efficient Korean corneal supply and demand system, it is imperative to enact cornea-specif-
ic laws, including the establishment of a National Central Eye Bank.
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Table 1. Changes in numbers for corneal transplantation by year™’
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Year
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
A. Number of corneal transplants
BDD 438 389 382 375 456 299 265 233 291 301
PD 194 154 140 117 168 91 84 100 54 69
Total" 632 543 522 492 624 390 349 333 345 370
ID 183 213 267 238 285 414 574 578 564 691
B. Number of eye donors
BDD 229 204 205 196 210 154 126 111 115 117
PD 99 82 75 64 83 45 47 52 29 42
Total" 328 286 280 260 293 199 173 163 144 159
C. Number of patients on the corneal transplant waiting list
1,511 1,687 1,695 1,880 1,973 2,122 2,176 2,267 2,286 2,084

BDD = Brain-Dead Donors of domestic donor; PD = Post-mortem Donors of domestic donor; ID = Numbers of transplants from imported

donor.?
*
Total numbers of transplants from domestic donor.’
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Table 2. Contraindications to transplant®"'

Type of KP Classification  Factors of contraindications
PKP General Active bacterial or fungal endocarditis
Active disseminated lymphomas
Active leukemias
Active sepsis
Active syphilis
Active viral encephalitis or encephalitis of unknown origin
Active viral hepatitis or Carrier of Hepatitis B or C
Active viral disease can be transmitted to the recipient or medical personnel through corneal transplantation,
cause permanent impairment of body functions or be fatal, and be detected by screening test (For exam-
ples, West Nile virus, Sepsis, Cowpox, Zika virus)
Anti-HIV antibody positive or patients with Acquired Immunodeficiency Syndrome
Congenital rubella
Creutzfeldt-Jakob disease
Death of unknown cause
Human T-lymphotropic virus type 1 or 2 infection
Progressive multifocal leukoencephalopathy
Rabies
Reye syndrome
Subacute sclerosing panencephalitis
Unknown origin of central nerve system disease
Eye Active ocular or intraocular inflammation: conjunctivitis, scleritis, iritis, uveitis, vitritis, choroiditis, or reti-
nitis
Central corneal scar or opacity
History of intraocular or anterior segment surgery
Malignant tumors of the anterior ocular segment
Retinoblastoma
Others An eyeball enucleated 12 hours after death
An eyeball preserved in wet chamber for more than 24 hours
When the preservation solution has deteriorated after storing the eyeball
LKP Almost same as contraindications in PKP excluding the condition with intraocular or anterior segment surgery

KP = keratoplasty; PKP = penetrating keratoplasty; LKP = lamellar keratoplasty; HIV = human immunodeficiency virus.
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Table 3. The current management status of corneal transplantation in major foreign countries

Country Categorization as

Governing laws/regulations

Legal structure

Management of eyeball (corneal) procurement

USA All parts of eyeball
including cornea;
Tissue

Spain Eyeball; Tissue/Organ
(may vary in local
laws)

Cornea; Tissue

France Eyeball; Organ
Cornea; Tissue

U.K. Tissue

Germany All parts of eyeball
including cornea;
Tissue
Italy Eyeball; Organ
Cornea; Tissue

Belgium  Both of eyeball and
cornea; Tissue

Israel Eyeball; Organ
Cornea; Tissue

EU Tissue

Japan Organ

NOTA
- 21 CFR 1271 (Human Cells,
Tissues, And Cellular and
Tissue-Based Products)
- State and local laws may differ
Royal Decree 2070 on the regu-
lation of activities of organ
transplantation and territorial
coordination for organ and tissue
donation and transplantation’
Various local laws
Law No. 2021-1017 on Bioethics’

Human Tissue Act
- Human Tissue Regulations 2007

Law on Donation, Removal, and
Transplant of Organs and
Tissues*

Organ Transplant Act

Directive 2004/23/EC
(Tissues and Cells Directive)
Organ Transplant Act

Single legislation
(distinguishes
organ, eyeball and
cornea, and tissue)

Single legislation

Single legislation

Single legislation

Single legislation

Single legislation

Single legislation

Single legislation

Eyeball donation managed by designated local

eye banks or OPOs

- Managed by local-level eye banks or cornea

banks

+ Procedural and organizational rules differ

by local governments

- Managed by eye banks
- Eye banks subject to supervision by the na-

tional government

- Statistics provided by Agence de la

biomédecine

- Managed by eye banks
- Eye banks supervised by the Human Tissue

Authority

- Managed by eye banks
- Eye banks managed by local governments

and Federal Authority

- Opt-out donor system
- Managed by eye banks
- Eye banks subject to supervision by the

national government

+ Opt-out donor system
- Managed by eye banks
- Eye banks subject to supervision by the

national government

- Managed by eye banks
- Eye banks subject to supervision by an

authorized institution

- Managed by eye banks
+ A doctor affiliated with the eye bank is in

charge of eye or procurement

NOTA = The National Organ Transplant Act; 21 CFR Part 1271 = Code of Federal Regulations Title 21 Part 1271; OPO = Organ

Procurement Organization.

"Real Decreto 2070/1999, de 30 de diciembre, por el que se regulan las actividades de obtencion y utilizacion clinica de 6rganos humanos y la
coordinacion territorial en materia de donacién y trasplante de 6rganos y tejidos. LOI n° 2021-1017 du 2 aodt 2021 relative 2 la bioéthique.
*Gesetz zur Spende, Entnahme und Ubertragung von Organen und Geweben.
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Table 4. Comparison of corneal transplantation management systems between Korea and the United States

Aspect Korea United States
Management of waiting Medical institution for corneal Eye Bank
list transplantation

Enucleation Medical doctor Medical doctor, CEBT

Preservation Medical doctor Medical doctor, CEBT

Processing Medical doctor Medical doctor, CEBT

Transplantation Medical doctor Medical doctor, CEBT

Eye Bank Personnel and facilities of the medi- Based on medical standards of EBAA, corneal donations are managed by local
cal institution itself eye banks or OPO. This ensures the fair and equitable distribution of

corneas.

Director of Eye bank Medical doctor Medical doctor

Staff No specific regulations At least 1 CEBT for supervision and job training

Organ or Tissue Organ Tissue (All parts of eyeball including cornea)

Law Organs Transplant Act’ NOTA 21 CFR 1271 (Different laws by state)

CEBT = Certified Eye Bank Technician; EBAA = Eye Bank Association of America; OPO = Organ Procurement Organization; NOTA =
The National Organ Transplant Act; 21 CFR Part 1271 = Code of Federal Regulations Title 21 Part 1271.
"Organs Transplant Act.’
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Table 5. Corneal transplant-related laws in the United States

Relevant laws/regulations Applicability of laws

Main contents

NOTA (The National Federal law
Organ Transplant Act)

Public Health Service Act
Section. 361

21 CFR 1271

Federal law

Federal law

Designation of UNOS (United Network for Organ Sharing) as an operator of OPTN
(Organ Procurement and Transplantation Network)

The laws that allow the FDA to take measures to prevent introduction, transmission, or
spread of infectious disease

Regulations on the FDA’s management of human cells, tissues, and cellular and tis-

sue-derived products
Regulations on the appropriate procurement, processing, and storage of human tissues,
as well as record and facility maintenance

EBAA Medical Standard Internal regulations

EBAA established its own management standards for eye banks and regulations for hu-

of association man resource management, taking into account the unique characteristics of corneal
transplantation. According to these standards, members of EBAA should undergo
regular certification. (FDA delegated much of the supervision and management of
eye banks to the EBAA)
Uniform Anatomical Gift Act State law (used by all Regulating procedures and documentation related to cadaver donation to establish an
states) administrative system for the organ procurement and management

Description of the cadaver by dividing it into organs, eyeballs, and tissues

CMS (Centers for Medicare & Federal law
Medicaid Services)

Hospitals affiliated with Medicare and Medicaid Services must report the death of a pa-
tient to the OPO (Organ Procurement Organization)

CMS must certify the OPO every four years

NOTA = The National Organ Transplant Act; 21 CFR Part 1271 = Code of Federal Regulations Title 21 Part 1271; FDA = U.S. Food and

Drug Administration; EBAA = Eye Bank Association of America.
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Figure 1. Result from the survey among Korean cornea specialists.
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