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Presenter
Presentation Notes
As a multiorgan transplant surgeon and the former Chair of the liver and intestinal transplant committee of UNOS/OPTN, I am going to share my experiences as a frontline clinician caring for patients and tackling the problems facing so many patients with end stage liver disease to improve our policies in achieving the best allocation and distribution strategies to maximize transplantation, equity in access and minimize waitlist mortalities. My focus will be on why we choose to model as well as how we use the information we receive from the modeling. This same thought process pertains to all organs we transplant!




MELD
Model for End Stage Liver Disease

 Developed by Kamath, Kim, and colleagues at Mayo 
Clinic Rochester to assess mortality risk in patients 
with liver disease undergoing TIPS shunting

 Modified for liver transplantation and applied as a 
national allocation system in February 2002

 This system prioritizes candidates based on the risk of 
death while awaiting liver transplantation 

 The HIGHER the MELD score the sicker the person 
and the higher the probability of death
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Prior to 2002, livers were distributed to patients based on subjective levels of disease severity and their time spent on the transplant waiting list. MELD provided us with a more objective way to prioritize patients in need for these life saving gifts



The Current Distribution System 

NationalRegionalLocal

Based historically on the geographic relationship 
between the hospital where the organ is recovered and 

the transplant hospital where the candidate is listed.

Similar to kidney and pancreas allocation, the current 
liver distribution system uses a “local, regional, national” 

algorithm. 
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Liver distribution has been based historically on the geographic relationship between the hospital where the organ is recovered and the transplant hospital where the candidate is listed. Similar to kidney and pancreas allocation, the current liver distribution system uses a “local, regional, national” algorithm. 
The local distribution unit is defined as the donation service area (DSA) of an organ procurement organization (OPO). There are 58 OPOs nationwide. Each serves a unique service area, which may range from a single large metropolitan area to multiple states. OPOs also vary widely in the number of people residing within their DSA, the frequency of deaths of people medically suitable to be organ donors, and the number of transplant centers and transplant candidates located within the DSA. 
The OPTN system is divided into 11 geographic regions. The regional boundaries were based upon historic organ sharing relationships. While the regional structure was developed originally  designed to facilitate organ allocation and to provide individuals with the opportunity to discuss issues regarding organ procurement, allocation and transplantation that are unique to their particular geographic area, the regions were not designed for optimal organ distribution. 
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Removals From the Liver Waiting List 
for Died or Too Sick, 2002-2013
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This slide shows that the number of patients removed from the waiting list because they died or became to sick to receive a transplant has continued to increase (although they dropped after MELD (2002) and Share 15 Regional (2005)





• Despite improvements in liver 
allocation and distribution, waitlist 
mortality remains high for patients 
with higher MELD scores

• Significant disparity exists between 
OPOs and regions with regard to 
median MELD at transplant and 
waitlist mortality

• How can we direct livers to those 
people most in need?

Challenges Liver Candidates Face



Organ availability
 The liver allocation system prioritizes candidates by Status 1 and 

then in decreasing order of MELD/PELD

 Transport time limitations and geographic boundaries prevent some 
organs from reaching the highest-priority candidates

 If each liver were teleported instantaneously to the highest-priority 
candidate anywhere in the country, that allocation system would be 
one where geography has no influence

 Paradoxically, full regional sharing actually worsened disparity



Balancing supply and demand

 Geographic disparities in organ availability are caused by uneven 
distribution of liver disease, listings, and eligible deaths

 Eligible deaths vary 4-fold among DSAs

 Listings for liver transplant vary 14-fold among DSAs
[Gentry et al. Liver sharing and organ procurement organization performance. Liver Trans 
21(3) 2015]

 Deaths due to liver disease vary 19-fold among DSAs
[Adler et al. Role of patient factors and practice patterns in determining access to liver 
waitlist. Am J Trans 2015]



OPO performance
 OPO performance metrics vary by less than 2-fold across DSAs

 Geographic disparities are not correlated with organ procurement 
organization performance
[Gentry et al. Liver sharing and organ procurement organization performance. Liver 
Transplantation 21(3) 2015]

 If all OPOs had 100% conversion rate, huge differences in supply 
and demand would remain

 OPO performance improvements can increase transplants but can 
not resolve geographic imbalance in supply and demand



Options Previously Considered

Full 
Regional 
Sharing

Concentric 
Circles

Extension 
of Share 

15 
Regional

Tiered 
Regional 
Sharing

Net 
Transplant 

Benefit
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Atlanta meeting details



Statistical modeling strongly suggests that using fewer geographical 
allocation districts would likely result in a reduced variation in the MELD 

or PELD scores at transplant and reduced waitlist deaths.

Redistricting as a Potential Solution, 2012

The number 
of districts 

should be at 
least 4 and 

no more than 
8

The 
minimum 
number of 
transplant 

centers per 
district is 6

The 
maximum 

median travel 
time between 
DSAs placed 
in the same 
district is 3 

hours

The number 
of waitlist 

deaths under 
redistricting 
must not be 
statistically 
significantly 
higher than 

in the current 
system

The districts 
should be 

contiguous

The Committee agreed upon the following parameters 
for these optimized maps:
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During the December 2012 conference call, Dorry Segev, MD, provided the Committee with an overview of work being conducted in conjunction with the Scientific Registry of Transplant Recipients (SRTR).  The work originated under an NIH Challenge Grant to explore optimization methods in the context of organ allocation. Subsequently, HRSA asked the SRTR to “scale up” these methods as part of the liver community's efforts to address geographic disparities.  The presentation described the concepts of “mathematical redistricting” to design optimal regions and “Principles-Based Optimization.” The SRTR requested feedback from the Committee in determining constraints for developing the optimized maps. 

The Committee received an update on this work during the March 2012 meeting, two optimized maps were presented, one with 11 and one with 8 regions; in the second map, not all regions are contiguous. This presentation helped guide the Committee in further refining the constraints. 



GOAL: To reduce the variation in the median MELD at transplant. 

Redistricting as a Potential Solution
4 District 

Model
8 District 

Model
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In April of 2014, the Committee reviewed new analyses related to the likely impacts of redistricting on the relationship between OPO performance and organ distribution; cost; and minority groups. These data were provided for maps with 4 and 8 districts, as well as for the current policy (Share 35), the previous policy, and regional sharing using the current regions.  The Committee unanimously agreed to develop a steering committee to determine the next steps including circulating a concept document to introduce Redistricting to the community as well as the 4/8 district models. Following the concept document, the Committee planned to host a forum and webinar to get feedback from the community prior to any formal proposal being developed. 



And then? 

Committee will 
meet the following 
day to determine if 
they will pursue a 

formal public 
comment proposal

Community 
Feedback on the 
initial Concept 

Document

Community 
Feedback from the 

Public Forum on 
Redesigning Liver 

Distribution I

Ad Hoc 
Subcommittee 

Recommendations
Updated modeling, 

LSAMs, and 
Economic 

Assessment

Community 
feedback from the 
Public Forum on 

Redesigning Liver 
Distribution II



Statement to the community
April 2014

Concept Document and Questionnaire 
circulated
June-July 2014

Public Forum on Redesigning Liver 
Distribution
September 2014

Incorporating the Community into Concept 
Development

14
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694 Individuals responded
Over 1550 written responses
6 letters received from various institutions, some in support some in opposition. Speakers & panel members were selected based on the Concept Paper Questionnaire Responses, Presenters during the Open Forum submit their novel ideas or independent data for consideration to the Committee




Great People, Great ideas, Great Solutions
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Thank you!
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