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Introduction

The field of organ transplantation continually seeks to optimize the utilization of
deceased donor organs and expand the donor pool to address persistent global
shortages. Analyzing Organ Procurement and Transplantation Network (OPTN)
data from 2010 to 2021 provides crucial insights into these efforts. This analy-
sis reveals increasing transplantation rates, particularly for kidneys, while simul-
taneously highlighting persistent challenges with organ discards. These findings
underscore the critical need for refining donor organ acceptance criteria and al-
location systems to maximize utilization and ultimately improve patient outcomes
[1].

Innovations in organ preservation and donor management are central to these ad-
vancements. Normothermic regional perfusion (NRP) in donation after circula-
tory death (DCD) for liver transplantation has emerged as a significant technique.
A systematic review and meta-analysis confirmed NRP as a safe and effective
method, yielding comparable graft and patient outcomes to donation after brain
death (DBD) and superior outcomes to conventional DCD, thereby offering sub-
stantial potential to expand the donor pool [2].

Similarly, DCD heart transplantation has shown promising results. A study evalu-
ating outcomes in the US demonstrated that DCD hearts provide post-transplant
survival rates comparable to those from DBD hearts. This highlights DCD heart
transplantation’s potential to significantly expand the available donor pool and al-
leviate organ shortages, with careful donor selection and recipient matching being
paramount for successful outcomes [3].

Ex vivo lung perfusion (EVLP) represents another vital advancement, particularly
for marginal donor lungs. A multicenter study detailed EVLP’s practical applica-
tion, demonstrating its efficacy in reconditioning marginal deceased donor lungs.
This technology effectively expands the usable donor pool and leads to favorable
post-transplant outcomes, offering critical insights for broader adoption [4].

The utilization of deceased donors with acute kidney injury (AKI) is also gaining
traction. A systematic review and meta-analysis investigated this increasing trend
for kidney transplantation. It found that while these kidneys pose a higher risk of
delayed graft function, overall graft and patient survival rates remain acceptable,
supporting their judicious use to expand the donor pool, especially with careful
donor selection and improved preservation techniques [5].

Beyond technical and clinical advancements, ethical considerations are crucial,
particularly regarding organ allocation during public health crises. The COVID-19
pandemic, for instance, brought to light complex ethical dilemmas in deceased
donor organ allocation. This period emphasized the necessity for transparent, eq-
uitable, and just frameworks to guide decision-making under resource scarcity and

heightened risk assessment, ensuring fairness to both donors and recipients [6].

Machine perfusion (MP) technologies are continually evolving for deceased donor
kidney transplantation. A comprehensive review updated the current state of MP,
underscoring its benefits in organ preservation, assessment, and reconditioning,
especially for marginal kidneys. MP plays a pivotal role in enhancing graft quality,
minimizing delayed graft function, and consequently enlarging the pool of trans-
plantable organs [7].

Overall strategies to optimize deceased donor organ utilization encompass various
approaches. A narrative review explored advancements in donor management,
sophisticated organ preservation techniques like machine perfusion, and refined
allocation algorithms. All these elements collectively contribute to increasing the
number of viable organs for transplantation, thereby helping to address the persis-
tent global shortage [8].

Furthermore, understanding post-transplant complications is essential for long-
term success. A study identified key risk factors for developing post-transplant
diabetes mellitus (PTDM) in kidney recipients from deceased donors, including
recipient age, pre-transplant glucose levels, and specific immunosuppressive reg-
imens. Recognizing these factors allows for earlier intervention and personalized
management strategies to improve both patient and graft outcomes [9].

Comparing preservation methods, a systematic review and meta-analysis directly
contrasted hypothermic machine perfusion (HMP) with static cold storage (SCS)
for deceased donor kidney preservation. The findings definitively concluded that
HMP significantly reduces delayed graft function and improves early graft function
compared to SCS. This advocates for increased adoption of HMP to enhance the
viability of donor kidneys and improve transplant outcomes [10].

Description

Current research in deceased donor organ transplantation is largely character-
ized by a dual focus: enhancing the efficiency of existing organ utilization and
actively expanding the pool of available organs. An analysis of Organ Procure-
ment and Transplantation Network (OPTN) data spanning 2010 to 2021 provides
a foundational understanding of this landscape. The data reveals a positive trend
in increasing transplantation rates, particularly noticeable for kidneys, yet it also
starkly illustrates the enduring problem of organ discards. This necessitates a
critical re-evaluation of current donor organ acceptance criteria and allocation sys-
tems to ensure maximum utilization and subsequently better patient outcomes [1].
The ethical dimensions of organ allocation are equally vital, as demonstrated dur-
ing the unprecedented challenges of the COVID-19 pandemic. This period high-
lighted the urgent need for transparent, equitable, and just frameworks to guide
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decision-making, particularly when resources are scarce and risk assessment be-
comes paramount, thereby safeguarding fairness for both donors and recipients
during public health crises [6].

Significant advancements in organ preservation technologies are proving to be
transformative in addressing organ scarcity. Machine perfusion (MP) technolo-
gies, for instance, are revolutionizing deceased donor kidney transplantation. A
comprehensive review outlines MP’s substantial advantages in preserving, as-
sessing, and reconditioning organs, especially marginal kidneys. Its role in im-
proving graft quality, reducing delayed graft function, and expanding the trans-
plantable organ pool is well-documented [7]. More specifically, hypothermic ma-
chine perfusion (HMP) has been directly compared with static cold storage (SCS)
for kidney preservation. A systematic review and meta-analysis of randomized
controlled trials concluded that HMP significantly diminishes delayed graft func-
tion and improves early graft function compared to SCS, strongly advocating for its
broader implementation to enhance donor kidney viability and optimize transplant
outcomes [10]. Beyond kidneys, ex vivo lung perfusion (EVLP) is making a tangi-
ble difference for lung transplantation. A multicenter study demonstrated EVLP’s
effectiveness in reconditioning marginal deceased donor lungs, thereby expand-
ing the usable donor pool and achieving favorable post-transplant outcomes. This
provides crucial insights for the widespread adoption of this technology [4].

Expanding the donor pool also involves re-evaluating and optimizing the use of pre-
viously considered marginal donor types. Donation After Circulatory Death (DCD)
organs exemplify this shift. For liver transplantation, normothermic regional per-
fusion (NRP) in DCD has been rigorously examined. A systematic review and
meta-analysis confirmed NRP as a safe and effective technique, leading to graft
and patient outcomes comparable to Donation After Brain Death (DBD) and supe-
rior to conventional DCD. This substantial evidence supports NRP’s potential to
significantly broaden the donor pool [2]. Likewise, DCD heart transplantation has
emerged as a viable option. A study evaluating DCD heart transplantation out-
comes in the US found that these hearts offer comparable post-transplant survival
rates to DBD hearts. This suggests DCD heart transplantation can substantially
expand the donor pool and address shortages, provided careful donor selection
and recipient matching are prioritized for successful outcomes [3]. Even deceased
donors with Acute Kidney Injury (AKI) are increasingly considered. A systematic
review andmeta-analysis explored this trend for kidney transplantation, concluding
that while AKI kidneys carry higher risks of delayed graft function, overall graft and
patient survival rates remain acceptable, supporting their judicious use to expand
the donor pool, especially with meticulous donor selection and enhanced preser-
vation techniques [5].

Ultimately, a multi-faceted approach encompassing advanced donor management,
innovative preservation techniques, and refined allocation algorithms is necessary
to truly optimize deceased donor organ utilization. A narrative review encapsulates
these strategies, emphasizing how they collectively contribute to increasing the
number of viable organs available for transplantation, thereby directly confronting
the persistent global shortage [8]. Furthermore, ensuring the long-term success of
transplant recipients involves diligent post-transplant care and risk management.
Identifying key risk factors for complications like Post-Transplant Diabetes Melli-
tus (PTDM) in kidney recipients from deceased donors is paramount. Factors such
as recipient age, pre-transplant glucose levels, and specific immunosuppressive
regimens have been pinpointed. Understanding these elements is critical for im-
plementing early interventions and personalized management strategies, which
are essential for improving both long-term patient and graft outcomes [9]. These
integrated efforts across the entire transplantation pathway underscore a concerted
drive towards maximizing every donor opportunity and ensuring the best possible
outcomes for recipients.

Conclusion

Research in organ transplantation focuses heavily on optimizing deceased donor
organ utilization and expanding the available donor pool. Recent analyses of Or-
gan Procurement and Transplantation Network (OPTN) data highlight increasing
transplantation rates, particularly for kidneys, yet persistent challenges with organ
discards remain, emphasizing a need for better acceptance criteria and allocation
systems. Significant advancements in organ preservation technologies are prov-
ing crucial. For example, machine perfusion techniques, including hypothermic
machine perfusion for kidneys and ex vivo lung perfusion for lungs, enhance or-
gan quality, reduce delayed graft function, and recondition marginal organs, mak-
ing them viable for transplantation. These methods improve early graft function
and overall transplant outcomes.

The expansion of the donor pool is a key strategy. Studies confirm that Dona-
tion After Circulatory Death (DCD) hearts offer comparable post-transplant survival
rates to Donation After Brain Death (DBD) hearts, showcasing DCD’s potential to
address shortages. Similarly, normothermic regional perfusion in DCD liver trans-
plantation is safe and effective, leading to better outcomes than conventional DCD.
The judicious use of deceased donors with Acute Kidney Injury (AKI) for kidney
transplantation, despite higher risks of delayed graft function, is also supported
due to acceptable long-term survival rates, especially with careful selection.

Beyond technical advancements, ethical considerations in organ allocation, par-
ticularly during public health crises like the COVID-19 pandemic, underscore the
need for transparent and equitable frameworks. Understanding risk factors for
post-transplant complications, such as Post-Transplant Diabetes Mellitus (PTDM)
in kidney recipients, is equally vital for personalized management and improved
long-term outcomes. Collectively, these efforts, from advanced preservation to ex-
panded donor criteria and ethical guidelines, are essential in maximizing organ
utilization and addressing the global organ shortage.
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