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Meeting Reminders:

• Please mute your phone when not speaking to avoid background noise

• Be present and engaged

• Be prepared for active participation and open discussion

• Please submit questions to “All Panelists” via the chat box 

• You may enter questions at any time during the program

• Questions will be discussed during the scheduled Q&A session
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Scope of the Problem



National Data



National Trends

Hart A, et al. OPTN/SRTR 2016 Annual Data Report: Kidney. Am J Transplant. 2018 Jan;18 
Suppl 1:18-113.
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Historical Background



Kidney Allocation

Stegall MD, et al. Why do we have the kidney allocation system we have today? A history 
of the 2014 kidney allocation system. Hum Immunol. 2017 Jan;78(1):4-8.

December 23, 1954 – first kidney transplant at Brigham & Women’s

Pre-1968 – Deceased donor kidneys allocated locally

1968 – Southeast Organ Procurement Foundation

1977 – SEOPF instituted United Network of Organ Sharing (computer-

based matching)

1984 – UNOS separated from SEOPF; Congress passed the National 

Organ Transplant Act (Organ Procurement and Transplantation 

Network [regulatory body]).

1986 – UNOS and OPTN become 1 allocation and regulatory entity.

1999 – UNET (secure internet-based database system).

2000 – OPTN Final Rule to establish “equitable allocation of deceased 

donor organs among potential recipients”.



OPTN FINAL Rule

Stegall MD, et al. Why do we have the kidney allocation system we have today? A history 
of the 2014 kidney allocation system. Hum Immunol. 2017 Jan;78(1):4-8.

Roadmap for allocation policy and specified that allocation 

must be:

1. Based on sound medical judgment.

2. Seek to achieve best use of donated organs.

3. Designed to avoid wasting organs, avoid futile transplants.

4. Promote patient access to transplantation.



Kidney Allocation System

Stegall MD, et al. Why do we have the kidney allocation system we have today? A history 
of the 2014 kidney allocation system. Hum Immunol. 2017 Jan;78(1):4-8.

Pre-KAS 

1. Most allocation based on wait time (utility?).

1. 20-yr old donors going to 70+ yr old recipients

2. Minority groups waited longer on wait list (justice? 

equity?).

3. Minority groups less likely to be referred for transplant –

long periods of dialysis.

4. Regional variations in access.



Kidney Allocation System

Stegall MD, et al. Why do we have the kidney allocation system we have today? A history 
of the 2014 kidney allocation system. Hum Immunol. 2017 Jan;78(1):4-8.



Kidney Allocation System

Stegall MD, et al. Why do we have the kidney allocation system we have today? A history 
of the 2014 kidney allocation system. Hum Immunol. 2017 Jan;78(1):4-8.

Standard Criteria vs Extended Criteria (binary)

Life years from Transplantation – how many more years 

gained from kidney transplantation

Kidney Donor Risk/Profile Index 

Wait time calculation (based on initiation of dialysis or GFR)

Blood group preferences (A2, A2B to B candidates)

Elimination of the payback system

Estimated Post-Transplant Survival replaced LYFT

Age mismatch ±15 years

Highly-sensitized patients (>98% PRA)



Ramifications of KAS



Highly-sensitized Patients

Sethi S, et al Allocation of the Highest Quality Kidneys and Transplant Outcomes Under the 
New Kidney Allocation System. Am J Kidney Dis. 2019 May;73(5):605-614.
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Access to DDKT post-KAS

Stewart DE, et al. Measuring and monitoring equity in access to deceased donor kidney 
transplantation. Am J Transplant. 2018 Aug;18(8):1924-1935.
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Stewart DE, et al. Measuring and monitoring equity in access to deceased donor kidney 
transplantation. Am J Transplant. 2018 Aug;18(8):1924-1935.



Taber DJ, et al. Impact of the New Kidney Allocation System on Perioperative Outcomes 
and Costs in Kidney Transplantation. J Am Coll Surg. 2017 Apr;224(4):585-592.

Ethnic Minorities



Taber DJ, et al. Impact of the New Kidney Allocation System on Perioperative Outcomes 
and Costs in Kidney Transplantation. J Am Coll Surg. 2017 Apr;224(4):585-592.

Cost



Serrano OK, et al. The Relationships Between Cold Ischemia Time, Kidney Transplant 
Length of Stay, and Transplant-related Costs. Transplantation. 2019 Feb;103(2):401-411.

Cost

Longer CIT associated with increased rate of DGF (OR, 1.41) 

and increased LOS (OR, 1.04). 

Recipients who developed DGF had longer LOS (OR, 1.71). 

After adjusting for LOS, an increased LOS resulted in an 

increase in TRC by $3422 per additional day.

Effect of CIT on TRC is partially mediated through LOS.



Serrano OK, et al. The Relationships Between Cold Ischemia Time, Kidney Transplant 
Length of Stay, and Transplant-related Costs. Transplantation. 2019 Feb;103(2):401-411.

Cost



Kidney Discard

Stewart DE, et al. New Insights Into the Alleged Kidney Donor Profile Index Labeling Effect 
on Kidney Utilization. Am J Transplant. 2017 Oct;17(10):2696-2704



Kidney Discard

Sharma N, Mahajan A, Qazi YA. Marginal kidney transplantation: the road less traveled. 
Curr Opin Organ Transplant. 2019 Feb;24(1):92-96.

1. 3% kidneys KDPI 0-20%; 60% KDPI >85%. 

2. System level factors: cold ischemia time, increasing refusal 

number, nighttime offer (11.00 p.m. to 5.00 a.m.), 

absence of kidney photograph on DonorNet, and neither 

kidney placed at time of offer.

3. 18-19% procured kidneys are discarded.
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States. Kidney Int. 2018 Jul;94(1):187-198.
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KDPI Criticism

Stallone G, Grandaliano G. To discard or not to discard: transplantation and the art of 
scoring. Clin Kidney J. 2019 Apr 16;12(4):564-568.

1. Developed in USA

2. Any midsized Caucasian donor >63 y.o. without any known 

comorbidities will present with a KDPI >85%.

1. In Europe, 32.4% of donors in 2015 were >70 y.o.; 

only 46.8% were <60 y.o.

3. Adequate for GFR prediction.

4. Does not provide any additive discrimination above donor 

age alone in terms of graft failure prediction.



High KDPI (>85%) Kidneys



Survival Benefit of High KDPI Kidney

Massie AB, et al. Survival benefit of primary deceased donor transplantation with high-KDPI 
kidneys. Am J Transplant. 2014 Oct;14(10):2310-6. 



Survival Benefit of in >60 y.o.

Chopra B, et al. Kidney transplantation in older recipients: Preemptive high KDPI kidney vs lower 
KDPI kidney after varying dialysis vintage. World J Transplant. 2018 Aug 9;8(4):102-109.



Survival Benefit of in >60 y.o.

Jay CL, et al. Survival Benefit in Older Patients Associated With Earlier Transplant With High 
KDPI Kidneys. Transplantation. 2017 Apr;101(4):867-872. 



Survival Benefit of in >50 y.o.

Jay CL, et al. Survival Benefit in Older Patients Associated With Earlier Transplant With High 
KDPI Kidneys. Transplantation. 2017 Apr;101(4):867-872. 



Kidney Mate Analysis: Cold Ischemia Time

Sampaio MS, et al. Impact of cold ischemia time on the outcomes of kidneys with Kidney Donor Profile 
Index ≥85%: mate kidney analysis - a retrospective study. Transpl Int. 2018 Jul;31(7):729-738. 

Incidence of delayed graft function among 7402 mate kidneys with 
Kidney Donor Profile Index ≥85%.



Sampaio MS, et al. Impact of cold ischemia time on the outcomes of kidneys with Kidney Donor Profile 
Index ≥85%: mate kidney analysis - a retrospective study. Transpl Int. 2018 Jul;31(7):729-738. 

Overall graft survival stratified by Kidney Donor Profile Index among 
64,970 mate kidneys.

Kidney Mate Analysis: Cold Ischemia Time



Sampaio MS, et al. Impact of cold ischemia time on the outcomes of kidneys with Kidney Donor Profile 
Index ≥85%: mate kidney analysis - a retrospective study. Transpl Int. 2018 Jul;31(7):729-738. 

Kidney Mate Analysis: Cold Ischemia Time

Kaplan–Meier analysis of graft 
survival between mate kidneys 
for groups 1 (a), 2 (b), and 3 (c).



Effect of Delayed Graft Function

Gill J, et al. The risk of allograft failure and the survival benefit of kidney transplantation 
are complicated by delayed graft function. Kidney Int. 2016 Jun;89(6):1331-6.
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Gill J, et al. The risk of allograft failure and the survival benefit of kidney transplantation 
are complicated by delayed graft function. Kidney Int. 2016 Jun;89(6):1331-6.



Kidney Utilization Around the 
World



French Comparison

Aubert O, et al. Disparities in Acceptance of Deceased Donor Kidneys Between the United States 
and France and Estimated Effects of Increased US Acceptance. JAMA Intern Med. 2019 Aug 26.

Time Frame: 2004-2014

United States: 156,089 DD kidneys; 27,987 (17.9%) discarded

France: 29,984 DD kidneys; 2,732 (9.1%, p<0.001) discarded

Kidney quality showed little change in the United States over 

time (mean KDRI, 1.30 in 2004 vs 1.32 in 2014); rising KDRI 

in France (mean KDRI, 1.37 in 2004 vs 1.74 in 2014; p< 

0.001).



French Comparison

Aubert O, et al. Disparities in Acceptance of Deceased Donor Kidneys Between the United States 
and France and Estimated Effects of Increased US Acceptance. JAMA Intern Med. 2019 Aug 26.

The French-based allocation model applied to the US 

population found that 17,435 (62%) discarded kidneys would 

have been transplanted in France.

Redesigned system with more aggressive organ acceptance 

practices would generate an additional 132,445 allograft 

life-years in the United States over the 10-year observation 

period.
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German Comparison

Lehner LJ, et al. Assessment of the Kidney Donor Profile Index in a European cohort. Nephrol Dial 
Transplant. 2018 Aug 1;33(8):1465-1472.

Time Frame: 1991 - 2014

Population: 987 adult kidney transplants at single center.

Median KDPI: 66%; higher proportion of >85% KDPI kidneys 

compared with US cohort (32.3% vs 9.2%). 

Elderly patients (≥65 y.o.), 62% received >95% KDPI kidneys. 



German Comparison

Lehner LJ, et al. Assessment of the Kidney Donor Profile Index in a European cohort. Nephrol Dial 
Transplant. 2018 Aug 1;33(8):1465-1472.

Patients receiving ≥99% KDPI kidneys had a 5-year death-

censored graft survival (72.9%). 

The 5-year survival rate of patients living with a functioning 

graft exceeded the matched OPTN data, despite a higher 

proportion of elderly recipients. 

Multivariate analysis revealed KDPI as an independent risk 

factor for graft loss (hazard ratio 1.14/10%, P < 0.001).



German Comparison

Lehner LJ, et al. Assessment of the Kidney Donor Profile Index in a European cohort. Nephrol Dial 
Transplant. 2018 Aug 1;33(8):1465-1472.



German Comparison

Lehner LJ, et al. Assessment of the Kidney Donor Profile Index in a European cohort. Nephrol Dial 
Transplant. 2018 Aug 1;33(8):1465-1472.



Spanish Comparison

Lehner LJ, et al. Assessment of the Kidney Donor Profile Index in a European cohort. Nephrol Dial 
Transplant. 2018 Aug 1;33(8):1465-1472.

Time Frame: Jan 2006 to Dec 2015

KDPI accurately discriminates optimal organs from suboptimal 

or marginal ones. 

Multivariate analysis identified the KDPI, donor age, donation 

after circulatory death, recipient age and gender as predictive 

factors of graft survival.



Spanish Comparison

Lehner LJ, et al. Assessment of the Kidney Donor Profile Index in a European cohort. Nephrol Dial 
Transplant. 2018 Aug 1;33(8):1465-1472.
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Lehner LJ, et al. Assessment of the Kidney Donor Profile Index in a European cohort. Nephrol Dial 
Transplant. 2018 Aug 1;33(8):1465-1472.



Research at Hartford Hospital 
on High KDPI Kidneys



Donor-Recipient Matching to Optimize the 
Utility of High KDPI Kidneys

Objective: To understand donor and recipient characteristics 

that yield a successful high KDPI DDKT.

Study Time Period: December 2014-July 2019

Methods: Multivariable regression of High KDPI recipients, 

stratified according to 1-year creatinine; modeling of donor 

and recipient characteristics predictive of a creatinine <1.7. 

Study Population: 55 High KDPI recipients (377 DDKT; 14%)

T. L. Blake-Popham et al. Unpublished Data.



Donor Characteristics

T. L. Blake-Popham et al. Unpublished Data.

Donors

N 55

Age (years) 61.15

Male Gender (%) 54.5

African American (%) 11

Hypertensive (%) 83

Diabetic  (%) 42

Serum Creatinine (mg/dL) 1.042

Cardiovascular Cause of 
Death (%)

60

BMI (kg/m2) 31.9

DCD (%) 25

Hepatitis C (%) 0

Cold Time (hours) 17.44

KDPI 91%



Donor Characteristics

T. L. Blake-Popham et al. Unpublished Data.

Donors

Glomerulosclerosis (%) 5.2

Presence fibrosis/atrophy (%) 50

Presence of arteriosclerosis (%) 47.2

Presence of hyalinosis (%) 18.1

Pump Flow 134

Pump Resistance 0.23



Recipient Characteristics

T. L. Blake-Popham et al. Unpublished Data.

Recipients

N 55

Age 62.27

Male Gender (%) 67.2

African American (%) 32.7

Hypertensive (%) 92.7

Diabetic  (%) 49

Time Listed (days) 1181

BMI 29.5



Kinetics of Kidney Function After DDKT

T. L. Blake-Popham et al. Unpublished Data.

Cr 1.7 at 1 year



Outcomes

LOS: 6.8 days

30-day readmission rate: 43% 

DGF: 54%

6-month creatinine: 1.73±0.66 (n=43) 

1-year creatinine: 1.67±0.52mg/dL (n=37) 

Graft survival: 92.7%

Death-censored graft survival: 96.2%

Patient survival: 96.4%

T. L. Blake-Popham et al. Unpublished Data.



Multivariable Model Predictive of 1-year Cr 1.7

Donor characteristics suggestive of Cr >1.7 at one year:

Fibrosis on biopsy (p=0.07)

Recipient characteristics suggestive of Cr >1.7 at one year:

Younger age (p=0.075)

Recipient characteristics predictive of Cr >1.7 at one year:

Male gender (p=0.016)

African American race (p=0.039)

T. L. Blake-Popham et al. Unpublished Data.



Conclusions

The wait list for KT continues to grow each year.

Wait time for a KT is highly dependent on 

geography.

Kidney allocation is a balance between equity, 

fairness, justice, and utility.

A KT (of any quality) is better than HD for all age 

groups.



Conclusions

Discard rates in the US are exceedingly high.

Utilization of kidneys is highly dependent on 

geography.

Kidney travel    increased CIT    increased LOS

increased Cost

Improvements in High KDPI kidney utilization in the 

US must improve.

High KDPI kidney utilization requires a multifaceted 

evaluation that takes into account donor and 

recipient characteristics for an ideal match.



Thank you

Oscar K. Serrano, MD, MBA

Oscar.serrano@hhchealth.org

Do all the good you can. 

By all the means you can. 

In all the ways you can. 

In all the places you can. 

At all the times you can. 

To all the people you can. 

As long as ever you can.

- John Wesley

mailto:Oscar.serrano@hhchealth.org
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