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Kidney utilization: A complex decision-making process

• Donor factors
– Age, history, co-morbidities
– Renal function
– Gross morphology
– Biopsy findings
– Cold ischemia time: pump vs static 
– Pump parameters

• Recipient factors
• Transplant center operational factors
• Transplant program performance/regulatory factors



Increasing kidney utilization: 
Where are the opportunities?



Presenter
Presentation Notes
From 2000 to 2015 212,30 were procured and 36,700 (17.3%) were discarded.



Why were these kidneys not utilized?

Mohan et al,. Kidney International 2018



Geographic variation in utilization of kidneys: National 
experience 2000 - 2015

Mohan et al,. Kidney International 2018



Are many potentially transplantable kidneys not being 
utilized?

Mohan et al,. Kidney International 2018



King, et al., JASN 2020



King, et al., JASN 2020

National variation 
in 

center transplant rates



King, et al., JASN 2020

Variation in center transplant rates
within 

UNOS Regions and OPOs



Opportunities to increase kidney 
utilization

• Small pediatric kidneys (peds-en-bloc)
• Donors with Acute Kidney Injury (AKI)
• Expanded Criteria (High KDPI) Donors 



Small Pediatric Donors



Pelletier, et al. Am J Transplant 2006



Kidneys from very small donors: 
Few recovered, many discarded, few transplanted

Pelletier, et al. Am J Transplant 2006

Could these kidneys be better
utilized?



Troppmann et. al, 
Transplantation 2009 



Excellent long term graft survival of kidneys from small pediatric 
donors

Donor <10kg: n=235 

Donor >10kg: n=92 

UC Davis DD transplants
• 2010-2020
• n = 327 recipients
• Pediatric donors <20kg 

(range 1.9 – 20kg)



Troppmann, et al., Am J Transplant 2018



Troppmann et. al, Am J Transplant 2018 

No difference in DCD vs DBD small pediatric kidney graft 
survival



Troppmann et al., Transplantation 2021



Troppmann et al., Transplantation 2021

Gradual improvement of allograft function over 3 years in 
kidneys from small pediatric donors with AKI 



Donors with Acute Kidney Injury



Donors with AKI: Considerations

• Donor age, history, co-morbidities
• Urine output
• Admission/nadir/terminal creatinine
• General appearance/flush quality
• Biopsy – absence of diffuse cortical 

necrosis and absence of chronic renal 
disease

• Pump parameters
• Cold ischemia time



Heilman, et al. Transplantation 2019



Excellent graft survival after transplantation of kidneys with AKI

Heilman, et al. 
Transplantation 2019



Gao, et al., Transplantation 2019



Gao, et al. Transplantation 2019

Diffuse GFT Control P
N 24 907
Delayed Graft Function (%) 34 (11) 27 (11) 0.001

30 day Serum Creat, mg/dL 1.96 2.07 0.67

1 year Serum Creat, mg/dL 1.17 1.40 0.08

Graft failure (%) 8.3 5.8 0.42

Recipient Outcomes

Excellent allograft function in kidneys with donor-derived 
diffuse glomerular fibrin thrombi



High KDPI Kidneys



Massie et al., Am J Transplant 2014



Survival benefit of transplantation with high KDPI kidneys

Massie et al., Am J Transplant 2014



Maximum organ utilization requires appropriate 
donor and recipient matching

• “One size fits all” approach can be utilized with 
most low-risk kidneys

• Higher risk kidneys may have an increased risk of 
early failure and/or risk of diminished renal 
function (limited reserve)

• May need to optimize donor and recipient factors
• Need to match organs and to selected recipients 

(age, weight, immunologic status, etc)



Hanaway, et al., JAMA Surgery; August 2020



What can we do to increase 
organ utilization?

• Modify current transplant program performance 
metrics to optimize utilization and innovation

• Adopt best practices to optimize OPO performance
• Improve allocation efficiency to minimize CIT
• Facilitate ability of transplant centers to identify 

appropriate patients for higher risk kidneys
• Promote more widespread utilization of 

hypothermic machine perfusion for higher risk 
kidneys
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