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Letter to the Editor

Artificial Intelligence Applications in
Organ Allocation Systems: An Ethical
and Structural Necessity in Light of

Scientific Evidence

Organ Tahsis Sistemlerinde Yapay Zeka Uygulamalan:
Bilimsel Kanitlar Isiginda Etik ve Yapisal Bir Gereklilik

@ Yasin Uzuntarla

Dear Editor,

Organ transplantation represents one of the
most sensitive areas of modern medicine, as it
requires the fair and efficient distribution of
a limited and life-saving resource.lll In many
countries, organ allocation decisions are still
primarily based on clinical scoring systems and
expert judgment. However, these approaches
may be insufficient to simultaneously and objec-
tively evaluate the growing volume of data and
the increasing complexity of clinical variables
involved in transplantation.

In recent years, accumulating scientific evidence
has demonstrated that artificial intelligence
(AI) and machine learning (ML)-based models
achieve higher predictive accuracy than conven-
tional methods in estimating graft survival, do-
nor—recipient matching, and long-term clinical
outcomes. Systematic reviews focusing particu-
larly on kidney and liver transplantation indicate
that Al-supported models can effectively analyze
multivariate clinical data and provide meaning-
ful contributions to decision-making processes.
(23] Similarly, a comprehensive scoping review
in kidney transplantation has reported that Al
applications not only improve predictive perfor-

mance but also support more individualized pa-
tient management strategies. %!

Despite these advances reported in the literature,
the application of Aland ML in organ transplanta-
tion remains largely confined to research settings
and decision-support tools, and standardized
models integrated into national organ allocation
policies have not yet become widespread. How-
ever, the ongoing global shortage of donor organs
necessitates stronger emphasis on fairness, trans-
parency, and efficiency in allocation processes.
The capacity of Al to analyze large and complex
datasets using multivariable approaches and to
generate predictive models suggests a consider-
able potential to support these objectives. Never-
theless, several challenges continue to limit the
broader adoption of Al and ML in clinical trans-
plantation practice. These include concerns re-
lated to data privacy and security, regulatory and
legal compliance, interoperability among hetero-
geneous healthcare information systems, and the
need for rigorous clinical validation of developed
models prior to routine implementation.s! Ad-
dressing these challenges through comprehen-
sive and structured strategies is essential to en-
sure the reliable, safe, and ethical use of Al-based
tools in clinical environments.
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Within this context, the integration of Al-driven approaches
into organ allocation systems should be addressed in a struc-
tured manner, accompanied by ethical principles, robust
clinical validation processes, and appropriate legal oversight
mechanisms. Al should not replace physician judgment but
rather be positioned as a supportive tool that enhances ob-
jectivity and strengthens clinical decision-making. The de-
velopment of guidelines and implementation frameworks by
national and international transplantation authorities may
contribute to the establishment of more equitable and sus-
tainable organ allocation systems in the future.

Disclosures

Conflict of Interest: The author declares no conflict of interest.

Financial Support: The author declared that this study has re-
ceived no financial support.

Use of Al for Writing Assistance: None declared.

Bosphorus Medical Journal

References

1.

Uzuntarla Y. Knowledge and attitudes of health personnel
about organ donation: a tertiary hospital example, Turkey.
Transplant Proc 2018;50:2953-60.

Firuzpour F, Pasha AA, Oliaei F, Nasirimehr K, Khosravi M, Ros-
tami G, et al. Artificial intelligence-driven kidney organ alloca-
tion: systematic review of clinical outcome prediction, ethical
frameworks, and decision-making algorithms. BMC Nephrol
2025;26:639.

Pruinelli L, Balakrishnan K, Ma S, Li Z, Wall A, Lai JC, et al.
Transforming liver transplant allocation with artificial intel-
ligence and machine learning: a systematic review. BMC Med
Inform Decis Mak 2025;25:98.

Alamgir A, Hussein H, Abdelaal Y, Abd-Alrazaq A, Househ M.
Artificial intelligence in kidney transplantation: a scoping re-
view. Stud Health Technol Inform 2022;294:254-58.

Olawade DB, Marinze S, Qureshi N, Weerasinghe K, Teke J. The
impact of artificial intelligence and machine learning in organ
retrieval and transplantation: A comprehensive review. Curr
Res Transl Med 2025;73:103493.



