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Paired Donation:  Definition

� In a paired donation, two living kidney 
donor/recipient pairs (both of whom cannot 
undergo transplantation because of ABO or 
crossmatch incompatibility) are paired so that the 
donated kidneys are transplanted into the 
matched recipients (not the original intended 
loved ones) thereby circumventing immunologic 
barriers and allowing both recipients to receive a 
living donor kidney transplant 



Paired Donation for
ABO Incompatibility

ABRecipient ABO Blood 
Type

BADonor ABO Blood Type

Pair 2Pair 1



Wait List Paired Donation

Recipient

DD wait listDonor donates

Increased wait list priority

Incompatible Donor/Recipient Pair



Wait List Paired Donation:  
Definition

� In a wait list paired donation, a living kidney donor 
(who cannot donate to his or her loved one 
because of ABO or crossmatch incompatibility) 
donates a kidney that is distributed to the 
deceased donor wait list, and in return, his or her 
loved one receives increased priority on the 
deceased donor wait list.  In this scenario, a 
deceased donor kidney is received in return for the 

donated live donor kidney.



Wait List Paired
Donation Programs

� Primary ethical and medical problem is 
that a living donor kidney is donated 
and a deceased donor kidney (i.e., a 
kidney of comparatively lesser medical 
quality) is received in return



Paired Donation:
Historical Aspects

Transplant Proc 18:  Supp 2: 5-9, 1986

� Rapaport - first published record 
suggesting living kidney donor exchanges
� Two living donor/recipient pairs

� Separate transplant centers

� Simultaneous procedures

� Exchange of kidneys by courier



Paired Donation:
Historical Aspects

�� Before paired donation could become a clinical Before paired donation could become a clinical 
reality, unrelated living donor transplantation had reality, unrelated living donor transplantation had 
to become an accepted procedure in the to become an accepted procedure in the 
transplant communitytransplant community

�� By the midBy the mid--19901990’’s, a significant number of s, a significant number of 
unrelated living donor transplants were being unrelated living donor transplants were being 
performed in the transplant communityperformed in the transplant community



First Full Length Publication 
on Paired Donation

� Provided ethical and scientific foundations for clinical 
trials of paired donation 



Paired Donation Programs:
Ethical Issues

� Coercion

� Right to withdraw consent

� Privacy and confidentiality

� Commercialization and exploitation

� Informed consent and the right to 
medical knowledge

� Altruism balance



Ethical Issues

� Coercion
� In the absence of exchange programs, 

unwilling or ambivalent donors may be relieved 
that they are excluded by ABO or HLA 
incompatibility.

� Exchange programs remove these medical 
exclusions, thereby creating the potential for 
increased coercion for the hesitant or unwilling 
donor



Ethical Issues

� Right to Withdraw Consent
� Potential donors must be reminded throughout 

the evaluation process that they may withdraw 
consent, and that withdrawal will be on the 
basis of medical, not psychological grounds

� Potential donors must be specifically asked 
throughout the process if they have doubts or 
reservations about the process.  These 
conversations must be held in a nonthreatening 

environment.



Ethical Issues

� Privacy and Confidentiality

� Informed Consent and the Right to 
Medical Knowledge
� All patients have a right to privacy, and a right 

to confidentiality of their medical condition and 
medical records.

� Patients also have the right of informed consent 
and a right to medical knowledge



Ethical Issues

� Medicolegal Protection
� Untoward outcomes, or unexpected 

transmission of tumor or disease via the 
donor kidney, even when inadvertent 
and unpreventable, creates potential 
medical-legal liabilities. 

� These issues must be covered in the 
informed consent process.



Ethical Issues

� Commercialization and Exploitation
� In most western civilizations, it is illegal 

to purchase or sell organs or to 
participate in such commercial activities.

� Despite these laws, and adoption of 
these principles by transplant programs, 
the possibility still exists that covert 
arrangements for such compensation 
may still occur.



Paired Donation for
ABO Incompatibility

ABRecipient ABO Blood 
Type

BADonor ABO Blood Type

Pair 2Pair 1

Problem:  only represents 12% of combinations



Predicted ABO Frequencies for
Live Donor Recipients with ABO

Incompatible Donors
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61%14%25%4202749AA

63%12%25%4114045Cau



The O blood group donor 
shortage problem exists for 

paired donation also



Solving the O blood group shortage:

1) Include crossmatch positive D/R pairs
2) Educate donors/recipients about the need for O             
blood group donors to participate
3)  Allow listing of each recipient with multiple donors



First US Consortium Based Paired Donation Program:

6 New England States



Hierarchical Paired
Donation Programs: 

“Bailout” Phenomenon
Initial Consideration:  Paired Donation

Not Possible

Secondary Consideration:  Wait List Paired Donation

The overall ratio of paired donations:
wait list paired donations that are performed is a function of 

how frequently paired donation matches are achieved.



Wait List Paired Donation:  
PDC Policy

� Wait list paired donation is a medically and ethically inferior 
option to paired donation

� Waiting times for almost all groups appear to be shorter with 
paired donation than on the deceased donor wait list

� Wait list paired donation should only be allowed when there 
is convincing evidence that it will provide a transplant more 
quickly than will paired donation

� The negative effects of wait list paired donation on paired 
donation waiting times must be carefully weighed



Korean
Paired Donation Program

� Initiated by Dr. Kil Park in Seoul in 1991

� Experience first reported in 1999

� Not performed under rigid prospective 
protocol

� First used to circumvent crossmatch positive 
transplants

� First used living related donors



Korean
Paired Donation Program

�� 110 transplants performed (55 exchanges)110 transplants performed (55 exchanges)

�� Graft survival  Graft survival  

�� 95% 1 year95% 1 year

�� 82% 5 year82% 5 year

�� No difference in graft survival between HLA No difference in graft survival between HLA 

haploidentical controlshaploidentical controls

Transplantation 67:336, 1991



Paired Donation Network 
Web-based Computer Matching



PDN Patient Education 
Brochure



PDN Policy and
Procedure Manual



PDN Computer Matching

� Match run frequency can be variable

� Initial version:  manual rank order 
determination

� Matching criteria:  waiting time, distance, 
age, HLA matching, PRA, serologies

� Crossmatching performed after match run 
completed

� 2 pair and 3 pair matches currently 
considered



PDC Transplant Rates

8 of 43 (24%) registered recipients transplanted in 
first year

10 of 68 (15%) registered recipients transplanted to 
date

4 additional recipients have completed evaluations 
and have scheduled paired donation procedures  



Optimization Approaches

� Scaled Optimization
� Two pair donation

� Three or four pair donation

� Rank Order Optimization
� Manual v Computer-based v First Accept

� Pre-Crossmatching v Post-Crossmatching



Scaled Optimization

Recipient 2Recipient 1

Donor 2Donor 1

Pair 2Pair 1

Pair 1 Pair 2 Pair 3

Donor 1 Donor 2 Donor 3

Recipient 1 Recipient 2 Recipient 3

3 Pair Donation

2 Pair Donation



“First Accept” Approach

� 35 D/R pairs in match run

� Matches Points
� Match 1) Pair 3: Pair 4 20

� Match 2) Pair 5: Pair 6 18

� Match 3) Pair 3: Pair 20 15

� Match 4) Pair 4: Pair 21 13

� Match 5) Pair 5: Pair 25 12

� Match 6) Pair 6 : Pair 26 9

� Transplanting first 2 matches excludes the next 
four matches and transplants four patients and 38 
points



Rank Order Optimization

� 35 D/R pairs in match run
� Matches Points

� Match 1) Pair 3: Pair 20 15
� Match 2) Pair 4: Pair 21 13
� Match 3) Pair 5: Pair 25 12
� Match 4) Pair 6 : Pair 26 9
� Match 5) Pair 3: Pair 4 20
� Match 6) Pair 5: Pair 6 18

� Rank order optimization provides the greatest 
number of transplants (8 transplants) and the 
greatest number of points (49)



Optimization Modeling:
Hopkins Approach



First Accept v Optimized



Hopkins Model:  
Shortcomings



Hopkins Model:
Shortcomings



Midwest PDC
Member Programs

�� OhioOhio

�� Case Western ReserveCase Western Reserve

�� Cleveland ClinicCleveland Clinic

�� University Hospital University Hospital –– CincinnatiCincinnati

�� The Christ HospitalThe Christ Hospital

�� Medical College of OhioMedical College of Ohio

�� Ohio State UniversityOhio State University

�� Miami Valley HospitalMiami Valley Hospital

�� Summa Health System, AkronSumma Health System, Akron

�� Cincinnati ChildrenCincinnati Children’’s Medical Centers Medical Center

�� IndianaIndiana

�� Methodist Hospital, IndianapolisMethodist Hospital, Indianapolis

�� KentuckyKentucky

�� University of KentuckyUniversity of Kentucky

�� IllinoisIllinois

�� University of Illinois, ChicagoUniversity of Illinois, Chicago

�� MarylandMaryland

�� University of MarylandUniversity of Maryland

�� Michigan Michigan 

�� University of MichiganUniversity of Michigan

�� Henry Ford Hospital, DetroitHenry Ford Hospital, Detroit

�� Harper University Hospital, DetroitHarper University Hospital, Detroit

�� St. JohnSt. John’’s Hospital, Detroits Hospital, Detroit

�� ChildrenChildren’’s Hospital of Michigans Hospital of Michigan

�� Hurley Medical Center, FlintHurley Medical Center, Flint

�� St MarySt Mary’’s Hospital, Grand Rapidss Hospital, Grand Rapids

�� William Beaumont Hospital, Royal OakWilliam Beaumont Hospital, Royal Oak

�� West VirginiaWest Virginia

�� University of West VirginiaUniversity of West Virginia

�� Charleston Medical CenterCharleston Medical Center

�� PennsylvaniaPennsylvania

�� University of PittsburghUniversity of Pittsburgh

�� Pittsburgh VA Medical CenterPittsburgh VA Medical Center

�� Pittsburgh ChildrenPittsburgh Children’’s Hospitals Hospital

�� Allegheny Medical CenterAllegheny Medical Center

�� WisconsinWisconsin

�� St. LukeSt. Luke’’s Medical Centers Medical Center

�� New YorkNew York

�� SUNY BuffaloSUNY Buffalo



PDN:  Regional Consortia
Membership as of 12/1/05

� Formed
� PDC   (10 states, 30 programs)
� New Jersey PDC (1 state, 6 programs)
� Southeastern PDC (4 states, 18 programs)
� Southwestern PDC (4 states, 19 programs)
� Southern California PDC (1 state, 2 programs)

� In process of formation
� Upper Midwest (three states)
� Great Plains  (four states)
� Northern California  (6 programs)
� Eastern Seaboard (12 programs, six states)
� Rocky Mountain (four states)



PDC Nationalization

States with tx

Programs that have 

agreed to join PDC

States with  

test website(s)

*

* * * *

*

* *

*

No kidney transplant

programs
* *

*
Transplant Centers 

with test websites 

*
* *


