At-a-Glance

e Proposal to Allocate Pediatric Donor Hearts More Broadly (Modifying Policies 3.7.5 (Allocation
of Adolescent Donor Hearts to Pediatric Heart Candidates) and 3.7.10.1 (Sequence of
Adolescent Donor Heart Allocation))

e Sponsoring Committees: Pediatric and Thoracic Organ Transplantation Committees

e In July 2006, the Pediatric Transplantation Committee was charged with developing a plan to
reduce the number of deaths on the pediatric organ transplant waiting lists. This proposal is
one of a series of organ specific proposals resulting from this charge. In keeping with the
principles of the Final Rule, the common theme of these proposals is to allocate organs from
pediatric donors more broadly to ensure they are offered first to candidates at highest risk of
waiting list mortality without negatively impacting adults or adolescents. In current policy, the
allocation of young pediatric donor hearts (defined here as age 0-10 years old) follows the
adult algorithm. In contrast, adolescent (11-17 year-old) donor hearts are allocated
preferentially to pediatric candidates before adult candidates within each of the status
categories and geographic zones. The intent of this policy is to incorporate all pediatric donor
hearts into the current adolescent algorithm and share all pediatric donor hearts more broadly
to the sickest candidates by combining local and Zone A offers for Status 1A pediatric
candidates and for Status 1B candidates respectively. For adolescent donor hearts, this policy
proposal will not change the existing prioritization of pediatric candidates ahead of adults. Now,
for younger pediatric donor hearts (from 0-10 year old donors), pediatric candidates will also be
prioritized ahead of adults within each status and allocation zone. Because historically only
0.5% of adults have received hearts from donors less than 12 years old, this proposal should
have a limited impact on adults while reducing pediatric waiting list mortality.

o Affected groups:

Pediatric Heart Candidates, Public, OPO Executive Directors, OPO Medical Directors, OPO
PR/Public Education Staff, OPO Procurement Coordinators, Transplant Administrators,
Transplant Coordinators, Transplant Physicians, Transplant Surgeons, Transplant PR/Public
Education Staff

e Specific Requests for Comment:

For transplant coordinators and physicians:
o Do you feel that expanding the first round of offers to include local and Zone A
Status 1A followed by 1B offers has the potential to reduce deaths on the pediatric
heart waiting list?
o Do you forsee any negative impact on other candidates on the match run- i.e.
adolescents, adults as the result of this policy addition?

For all readers: Please consider and comment on the entire proposal. Please do not feel limited
to the focused questions. They are meant only to point out key issues within the proposal that
may be of specific interest to some readers.




Proposal to Allocate Pediatric Donor Hearts More Broadly (Modifying Policies 3.7.5 (Allocation of
Adolescent Donor Hearts to Pediatric Heart Candidates) and 3.7.10.1 (Sequence of Adolescent Donor
Heart Allocation))

Sponsoring Committees: Pediatric and Thoracic Organ Allocation Committees

*NOTE TO READER: Color figures are used to clearly depict the data referenced in this @oloosa
figures may be viewed aww.unos.or@r www.optn.org

Summary and Goals:

In July 2006, the Pediatric Transplantation Committee was charged with developing a plan to reduce the
number of deaths on the pediatric organ transplant waiting lists. This proposal is one of a series of
organ specific proposals resulting from this charge. In keeping with the principles of the Final Rule, the
common theme of these proposals is to allocate organs from pediatric donors more broadly to ensure
they are offered first to candidates at highest risk of waiting list mortality without negatively impacting
adults or adolescents. In current policy, the allocation of young pediatric donor hearts (defined here as
age 0-10 years old) follows the adult algorithm. In contrast, adolescent (11-17 year-old) donor hearts
are allocated preferentially to pediatric candidates before adult candidates within each of the status
categories and geographic zones. The intent of this policy is to incorporate all pediatric donor hearts into
the current adolescent algorithm and share all pediatric donor hearts more broadly to the sickest
candidates by combining local and Zone A offers for Status 1A pediatric candidates and for Status 1B
candidates respectively. For adolescent donor hearts, this policy proposal will not change the existing
prioritization of pediatric candidates ahead of adults. Now, for younger pediatric donor hearts (from 0-
10 year old donors), pediatric candidates will also be prioritized ahead of adults within each status and
allocation zone. Because historically only 0.5% of adults have received hearts from donors less than 12
years old, this proposal should have a limited impact on adults while reducing pediatric waiting list
mortality.

Background and Significance:

In July 2006, the Pediatric Transplantation Committee was charged by then OPTN/UNOS President Sue
McDiarmid, MD with reducing deaths on the pediatric organ transplantation waiting lists. To most
effectively address this charge, the Committee tasked its Organ Specific Working Groups with
considering ways that pediatric waiting list mortality might be reduced within each organ specialty.
Each working group:

¢ Reviewed waiting list mortality to identify and prioritize groups of candidates at risk;

e Reviewed potential causes of higher mortality in an effort to prioritize the areas of intervention
most likely to yield benefit;

e Considered current allocation policies, policy initiatives and donor distribution patterns to
determine whether simple changes such as broader sharing could be made without impacting
waiting list mortality or post-transplant outcomes for adolescents and adults; and

o Defined metrics necessary to measure the impact of any interventions on both the pediatric and
adult populations.

Early data and concept proposals were shared with the larger pediatric transplant community during the
March 2007, Summit on Pediatric Organ Donation and Transplantation, a collaborative event co-


http://www.unos.org/
http://www.optn.org/

sponsored by the United Network for Organ Sharing, the Organ Donation and Transplantation Alliance,
and Health Resources and Services Administration. This event provided the Working Groups with an
opportunity to share their ideas with the larger pediatric transplant community, receive feedback from
participantsof 1 KS  { dzY YA (1 Q& t K& & Aa@lbrhinstorin férRny fedziidas3eaydingd NI O |

(1) Improving access to transplant;

(2) Ways of doing more with the donors we have,( i.e. pushing the envelope on size mismatch,
distance travelled, low ejection fractions, inotropes);

(3) Considering the potential for donation after cardiac death (DCD) donors for pediatric
candidates;

(4) Identifying simple and innovative changes to allocation policy to offer organs first to
candidates who will benefit most; and

(5) Considering critical transplant outcome data.
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meet and further develop ideas on how to improve opportunities for transplant of these youngest
candidates.

Pediatric donor heart allocation is not specifically outlined in current OPTN policy. Modifications to
Policy 3.7.10 (Sequence of Adult Heart Allocation), giving priority to Status 1A and 1B candidates in Zone
A over local Status 2 candidates for adult donors, as well as the creation of Policy 3.7.10.1 (Sequence of
Adolescent Heart Allocation), placing Status 1A and 1B pediatric candidates in Zone A above their adult
1A and 1B counterparts in the local area for adolescent donors, resulted in the inadvertent removal of
policy language related to younger pediatric donors when implemented on July 12, 2006. Although
adolescent (11-17 year old) donor hearts are allocated preferentially to pediatric candidates before
adult candidates within each status and geographic zone, 0-10 year-old donor hearts are not. These
small donor hearts are allocated using the same algorithm in place for adult donors.

In developing the proposal, the Committee acknowledged that it can be difficult to demonstrate
statistically significant differences in pediatric populations due to the small numbers involved. The
committee chose to pursue policies to more broadly share pediatric donor hearts first to pediatric
candidates because this approach has historically reduced waiting list mortality in other settings. In
order to ensure minimal impact on adolescent or adult candidates, a variety of age cut offs were
considered in developing policy language. The 0-11 year old group of donors was chosen to include as
large a donor pool as possible while maintaining an insignificant impact on both the adolescent and
adult heart candidate populations. The Working Group and full Committee also agreed that expanding
the geographic boundaries on early offers by including local candidates in Zone A would ensure that the
sickest heart candidates would receive offers first, and also be expected to reduce pediatric waiting list
deaths.

The Committee shared its analyses with the Thoracic Organ Transplantation Committee during its

October 2, 2007, meeting with a goal of building consensus with the adult community prior to public

comment. Thoracic Committee members were supportive of the concept of broader sharing of the

small hearts and agreed to reviewthet SRAF GNAO / 2YYAGGSSQA subddgpendz a I £ Ay
Heart Subcommittee meeting that would be treated as a Joint Subcommittee, representing both

Thoracic and Pediatric membership.



During its November 29, 2007, meeting the Pediatric Committee reviewed a Heart-Lung working group
proposal to revise allocation policy for 0-11 year old donor hearts by replacing the currently applied
adult algorithm with one modified from the current adolescent algorithm, combining pediatric local and
Zone A offers for Status 1A and 1B candidates. By eliminating the local pool of candidates, the sickest
children (Status 1A followed by Status 1B respectively) within 500 miles of the donor hospital will have
increased access to organs. Because broader sharing has historically reduced waiting list death, we
anticipate this change will reduce waiting list mortality for young heart transplant candidates. The Zone
A (500 mile) radius was felt by the committee to be an appropriate balance between broader sharing
and the potential for longer ischemic time. In addition, by using the adolescent algorithm for young
pediatric donor hearts, all pediatric candidates will receive offers for these organs before adults within
each status and allocation zone. Because historically, only 0.5% of adults and 12% of adolescents have
received hearts from donors less than 12 years old, the Working Group believes that prioritizing these
organs ahead of adults should have a limited impact on adults while reducing pediatric waiting list
mortality.

Upon review, a member suggested that the proposal should include all pediatric donors (0-17 years of
age). The only effect of this modification would be a small change to adolescent donor allocation:
combining the local and Zone A steps for status 1A and 1B allocation (see Figure 1, steps 1, 2 and 4, 5 in
the middle column). But it would simplify programming, provide improved access to organs for
adolescent candidates and it would not have any negative effect on adults, as local and Zone A offers
are already made to pediatric candidates before equivalent adult offers are made. One drawback
recognized by the Committee is the potential for increased costs related to travel expenses if more
offers are accepted from a greater distance. However, wait time should theoretically be reduced for
these candidates. Members were supportive of offering both scenarios to the Joint Subcommittee and
Thoracic Committee.



Figure 1: Current and Proposed Heart Allocation Algorithms

Existing Algorithm for
0-10 year old Pediatric and

Existing Adolescent Donor

Proposed New Algorithm for ALL

Adult Donors Algorithm Pediatric Donors (0-17 years old)
Local 1. All Status 1A | Local 1. Peds Status 1A —_| *I.ocal and Zone A 1. Peds Status 1A
2. AllStatus 1B J| Zone A 2. Peds Status 1A—§p”
Local 3. Adult Status 1A Local 2. Adult Status 1A
Local 4. Peds Status 1B — iocal and Zone A 3. Peds Status 1B
Zone A 5. Peds Status 1B —>
Local 6. Adult Status 1B Local 4. Adult Status 1B
Zone A 3. AllStatus 1A | Zone A 7. Adult Status 1A Zone A 5. Adult Status 1A
4. All Status 1B 8. Adult Status 1B 6. Adult Status 1B
Local 5. All Status 2 Local 9. Peds Status 2 Local 7. Peds Status 2
10. Adult Status 2 8. Adult Status 2
Zone B 6. AllStatus 1A ] ZoneB 11. Peds Status 1A Zone B 9. Peds Status 1A
7. All Status 1B 12. Adult Status 1A 10. Adult Status 1A
13. Peds Status 1B 11. Peds Status 1B
14. Adult Status 1B 12. Adult Status 1B
Zone A 8. All Status 2 Zone A 15. Peds Status 2 Zone A 13. Peds Status 2
16. Adult Status 2 14. Adult Status 2
Zone B 9. All Status 2 Zone B 17. Peds Status 2 Zone B 15. Peds Status 2
18. Adult Status 2 16. Adult Status 2
Zone C 10. All Status 1A J Zone C 19. Peds Status 1A Zone C 17. Peds Status 1A
11. All Status 1B 20. Adult Status 1A 18. Adult Status 1A
12. All Status 2 21. Peds Status 1B 19. Peds Status 1B
22. Adult Status 1B 20. Adult Status 1B
23. Peds Status 2 21. Peds Status 2
24. Adult Status 2 22. Adult Status 2
Zone D 13. All Status 1A J Zone D 25. Peds Status 1A Zone D 23. Peds Status 1A
14. All Status 1B 26. Adult Status 1A 24. Adult Status 1A
15. All Status 2 27. Peds Status 1B 25. Peds Status 1B
28. Adult Status 1B 26. Adult Status 1B
29. Peds Status 2 27. Peds Status 2
30. Adult Status 2 28. Adult Status 2
Zone E 16. All Status 1A | Zone E 31. Peds Status 1A Zone E 29. Peds Status 1A
17. All Status 1B 32. Adult Status 1A 30. Adult Status 1A
18. All Status 2 33. Peds Status 1B 31. Peds Status 1B
34. Adult Status 1B 32. Adult Status 1B
35. Peds Status 2 33. Peds Status 2
36. Adult Status 2 34. Adult Status 2




The Pediatric Committee voted unanimously (18 yes, 0 no, 0 abstentions) to authorize the Heart-Lung
Working Group to collaborate with the Joint Subcommittee and Thoracic Committee to finalize the
proposal on its behalf for the upcoming public comment cycle.

The Working Group met as a Joint Subcommittee g A 1 K G KS ¢ K 2 NHe@tSahcorhn@itdéer A (1 G SS Q
on January 10, 2008. Members from both Committees reviewed the proposed modifications and

considered releasing it as a joint proposal to reflect consensus on changing the current allocation

algorithm to better serve children without negatively impacting adults. After discussion, Thoracic

Committee representatives were supportive of the Pediatric CommittS S Q& NB O2YY Sy RI A2y &
to extend the proposal to include all pediatric donors (as shown in Figure 1, right hand column). The

Joint Subcommittee voted unanimously (11 yes- 0 no- 0 abstentions) in support of requesting public

comment on its proposal modify the current adolescent donor algorithm to (1) include all pediatric

donors, and (2) combine local and Zone A offers for all pediatric Status 1A and 1B candidates

respectively.

Supporting Evidence/Modeling:

The Pediatric Committee reviewed numerous OPTN analyses over the course of the last year and a half
as it determined the best way to address its charge to reduce death on the heart waiting list for children.
It was evident that infants have the highest mortality on the heart waiting list when grouped by age
alone (Figure 2); however, Status 1 candidates across all age groups have the highest mortality when
candidates are grouped by age and status (Figure 3). The Committee observed that for all regions
combined, death rate is the highest for candidates less than 1 year-old, followed by candidates aged 1-5
and 11-17, then candidates aged 6-10. The lowest death rates were for adults. Although there is
difference in the pattern of death rates by age group across regions, the highest death rate is always
observed in candidates less than 1 year of age.

Death Rates per 1000 Pt-Yrs for Heart Candidates Waiting
during 2003-2005, by Region and Age Group
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Figure 2: Death Rates per 1000 Patient-Years for Heart Candidates Waiting During 2003-2005, by Region and Age Group



Death Rates per 1000 Patient Years by Status and Age
Group, for Heart Patients Waiting in 2005
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Figure 3: Death Rates per 1000 Patient-Years by Status and Age Group for Heart Candidates Waiting in 2005

Death rates were the highest among status 1A candidates regardless of age, as shown in Figure 3.
Among pediatrics status 1A, candidates aged 0-5 had the highest death rate, followed by ages 6-10 and
11-17. Among pediatric status 1B, the highest death rate was observed in candidates aged 6-10, and
among pediatric Status 2, highest death rates was observed among the adolescents.



When waiting list removals for death or too sick were analyzed, 38-68% of heart candidates removed
from the waiting list for death or too sick to transplant never received a heart offer, with 0-10 year-olds
reported as the population most likely to be removed without receiving an offer (Figure 4).

Percent of Candidates Removed for Death/Too Sick during 1/1/05-
6/30/06, who Refused At Least One Offer or Never Received
Offers, by Candidate Age Group
Organ: Heart

W 0-5 (N=96) ©@ 6-10 (N=19) m 11-17 (N=29) m18-34 (N=81) O 35+ (N=529)

Refused at Least One Offer Never Received Offers

LNOS [

Figure 4: Percent of Candidates Removed for Death/Too Sick During 1/1/05-6/30/06, Who Refused At Least One Offer
or Never Received an Offer, by Candidate Age Group



The Committee observed that among deceased donor (DD) heart transplants from pediatric donors
during 9/12/00-7/10/06, very few adults received 0-11 year old-donor hearts but a good number of
adolescents received 6-11 year-old donor hearts (Figure 5). Historically only 0.5% of adults have
received hearts from donors less than 12 years old. This information was critical as the Committee
developed a proposal to benefit pediatric candidates without disadvantaging adolescents or adults.

Distribution of DD Heart Transplants from Pediatric
Donors during 9/12/00-7/10/06, by Recipient Age and
Donor Age (Increment of 2)
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Figure 5: Deceased Donor (DD) Heart Transplants from Pediatric Donors during 9/12/00- 7/10/06,
by Recipient Age and Donor Age (Increment of 2)



The Committee wanted to ensure that the Zone A sharing modifications to the adult and adolescent
donor allocation policies, implemented on July 12, 2006 did not significantly reduce the potential to
decrease waiting list mortality by more broadly sharing 0-11 donor hearts. Data was requested to
review heart allocation by zone and recipient status. Figure 6 includes pediatric recipients of 0-11 hearts
during post-policy change and shows percent of transplants by donor age (increment of 2) and location
of transplant (local, Zone A, Zone B, other Zones) among Status 1A, 1B and 2 categories. Most Status 1A
and 1B pediatric transplants using 0-11 donor hearts were done locally or in Zone A, indicating that
there is potential to improve waiting list mortality by redistributing organs currently allocated locally to
sicker recipients in Zone A - thus providing access to a broader group of Status 1A and 1B candidates in
the first round of heart offers.

Heart Transplants from O-11 Donors during
Post-Policy Change (7/12/06-7/11/07), for
Recipients Aged 0-17, by Donor Age and Location
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Figure 6: Heart Transplant from 0-11 Donors during Post-Policy Change (7/12/06-7/11/07), for Recipients Aged 0-17, by
Donor Age and Location

Expected Impact on Program Goals, Strategic Plan and Adherence to OPTN Final Rule:

The CommitteesQproposal will address three of the OPTN/UNOS September 2006-2007 Strategic Plan
goals:

Challenge 1 - Donor Shortage
Challenge 2 - Changing Allocation Principles
Challenge 3 - Reduce Variation in Access to Transplantation

The CommitteesCyoal of offering pediatric hearts to the sickest pediatric candidates first over a wider
geographic area than what is currently used meets provisions of the Final Rule as outlined in §121.8(b)
(2) and (3).



Plan for Evaluation of the Proposal:

The Pediatric and Thoracic Committees will review waiting list and transplant data for all ages to ensure
that this change in allocation serves its intended purpose without negatively impacting adult pre- or
post-transplant outcomes.

Questions that will need to be answered as evaluation:
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Have pediatric deaths rates on the heart waiting list decreased since policy change?

Have adult death rates on the heart waiting list increased since policy change?

Have pediatric transplant rates on the heart waiting list increased since policy change?

Have adult transplant rates on the heart waiting list decreased since policy change?

Have waiting list death rates and transplant rates for Status 2 candidates changed since policy
implementation?

Are more 0-10 hearts being utilized than after policy change?

Have number and percent of 0-10 heart transplants increased since policy change?

Have number and percent of adult or adolescent heart transplants decreased since policy
change?

Have number and percent of transplants for Status 2 decreased since policy change?

Has post-transplant survival changed since policy implementation?

What data will be used to evaluate the proposal? (Policy Performance Measures)
The following data will be provided:

(0]
(0]
(0]

Waiting list death rates by age group and status before and after the policy change

Waiting list transplant rates by age group and status before and after the policy change

Number and percent of hearts under each organ disposition by age group before and after the
policy change

Distribution of heart transplants by donor and recipient age groups, location and status before
and after the policy change

Post-transplant patient survival by donor and recipient age groups and status before and after
the policy change (Note: this will be provided when there is sufficient post-transplant
information, i.e., after the policy has been in place for 18 or 24 months)

Time line for evaluation?

(0]

Data will be evaluated every 6 months.

Additional data collection:

No additional data collection required for this proposal.

Expected Implementation Plan:

Additional programming of UNet*™ will be required to modify the allocation algorithm for 0-10 year-old
donor hearts. The Pediatric and Thoracic Committees will work together with UNOS IT Staff to develop
and review specification documents as well as to determine priority among other thoracic policy
changes awaiting implementation.



Communication/Education Plan:

If approved by the Board of Directors, the transplant community will receive information regarding new
policy language via the Policy Notice that follows each Board meeting. Additional details regarding the
final implementation date will be sent to members through a UNet*™ System Notice.

Monitoring and Evaluation:

If this change is approved, the computer matching system operated by the OPTN will be updated to
reflect the allocation sequence. The computer matching system operated by the OPTN:

e compares data entered into UNet*" for transplant candidates and organ donors;

e incorporates organ acceptance criteria specific to each candidate;

¢ eliminates candidates who are not suitable for the donor organ;

e ranks candidates according to approved OPTN policies; and

e produces a match run consisting of potential recipients in sequential order according to the
priority defined by OPTN allocation policy.

OPOs are expected to allocate organs according to the match run generated by the OPTN computer
match system. The UNOS Department of Evaluation and Quality (DEQ) monitors organ allocations to
ensure organs are allocated according to the match run sequence. When insufficient information is
provided by the OPO, UNOS staff makes a written inquiry into any allocations that do not follow the
match run sequence. During on-site surveys of organ procurement organizations, staff reviews a sample
of allocations and validates data entered into UNet™ for donors in the review sample. UNOS staff
forwards potential policy violations to the OPTN/UNOS Membership and Professional Standards
Committee (MPSC) for review.

Policy Proposal:

Pediatric and Thoracic Organ Transplantation Committees request your consideration and feedback on
the recommended modifications to policies 3.7.5 (Allocation of Adolescent Donor Hearts to Pediatric
Heart Candidates) and 3.7.10.1 (Sequence of Adolescent Heart Allocation) as drafted below:

3.7.5 Allocation of Adelescent Pediatric Donor Hearts to Pediatric Heart Candidates.
Within each heart status, a heart retrieved from an adelescent pediatric organ
donor shall be allocated to a pediatric heart candidate (i.e., less than 18 years
old at the time of listing) before the heart is allocated to an adult candidate. For
the purpose of Policy 3.7, an adelescent pediatric organ donor is defined as an

individual who is 31-years-ofage-orolderbutlessthan-18 0-17 years of age.

3.7.10.1 Sequence of Adeolescent Pediatric Heart Allocation. Donor hHearts
recovered from adelescent pediatric donors shall be allocated in the
following sequence in accordance with Policies 3.7.3, 3.7.4, 3.7.5, 3.7.7,
3.7.8,and 3.7.9:
1. Combined Local and Zone A Status 1A Pediatric
candidates
2 liated i



12:10.
311
4:12.
15-13.
16:14.
15,
18:16.
18:17.
20:18.
2119,
22.20.
23:21.
24:22.
25:23.
26:24.
24:25.
28:26.
29:27.
30:28.
34:20.
32:30.
33:31.
34:32.
35:33.
36-:34.

Local Status 1A Adult candidates
Combined Local and Zone A Status 1B Pediatric
candidates

Local Status 1B Adult candidates
Zone A Status 1A Adult candidates
Zone A Status 1B Adult candidates
Local Status 2 Pediatric candidates
Local Status 2 Adult candidates

Zone B Status 1A Pediatric candidates
Zone B Status 1A Adult candidates
Zone B Status 1B Pediatric candidates
Zone B Status 1B Adult candidates
Zone A Status 2 Pediatric candidates
Zone A Status 2 Adult candidates
Zone B Status 2 Pediatric candidates
Zone B Status 2 Adult candidates
Zone C Status 1A Pediatric candidates
Zone C Status 1A Adult candidates
Zone C Status 1B Pediatric candidates
Zone C Status 1B Adult candidates
Zone C Status 2 Pediatric candidates
Zone C Status 2 Adult candidates
Zone D Status 1A Pediatric candidates
Zone D Status 1A Adult candidates
Zone D Status 1B Pediatric candidates
Zone D Status 1B Adult candidates
Zone D Status 2 Pediatric candidates
Zone D Status 2 Adult candidates
Zone E Status 1A Pediatric candidates
Zone E Status 1A Adult candidates
Zone E Status 1B Pediatric candidates
Zone E Status 1B Adult candidates
Zone E Status 2 Pediatric candidates
Zone E Status 2 Adult candidates



