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Introduction

Kidney transplantation is the preferred treatment for patients
with end-stage renal disease (ESRD), o ering a survival advantage
and a better quality of life compared to dialysis. However, the demand
for kidneys far outstrips the available supply, and despite signi cant
advances in transplant techniques, challenges persist in optimizing
patient outcomes. Kidney transplant success is in uenced by a variety
of factors, including organ quality, immunosuppressive therapy, and
surgical techniques. Recent studies and advancements in the eld have
led to improved gra survival, but there is still a signi cant gap in donor
availability and ongoing complications that need to be addressed [1,2].

One of the major challenges facing kidney transplantation is the
shortage of viable organs. According to the Organ Procurement and
Transplantation Network (OPTN), the number of patients waiting for
a kidney transplant continues to grow, while the number of available
donors remains relatively stagnant.  is disparity has led to increased
wait times for patients, many of whom experience worsening health
while awaiting a transplant. Furthermore, even with advancements in
organ preservation techniques, the quality of donated organs can vary,
a ecting long-term transplant outcomes.

Immunosuppressive therapy has signi cantly improved transplant
success rates, but it comes with its own set of challenges, including
the risk of rejection, infection, and long-term toxicity. Research into
personalized immunosuppression protocols is ongoing, with the goal
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techniques, the global shortage of donor kidneys remains one of
the most signi cant challenges in the eld. As the number of ESRD
patients continues to rise, the gap between the demand for and supply
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