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Background

This report is an update to the executive report circulated last year (2023). The aim of this
report is to summarise the research that has been completed in the period since the last
report and identify potential steps for a path to implementation.

Prior Completed Work

(1) Implementation of a simulation engine to simulate a national named patient lung
allocation system by prioritising patients using an allocation score based on survival
benefit

(2) Identify the key trade-offs between benefits and drawbacks of different potential
allocation policies as all policies exhibit some element of competing impacts

Survey key stakeholders (patients, family members, clinicians, SNODs etc.) and identify the

relative priority assigned to each of three allocation goals, namely: reduce waiting list deaths,

increase net benefit, increase post-transplant survival.

Updates
The main updates since the last report are:

(1) An updated set of assumptions were used to calculate the performance metrics of
simulated policies, which in turn, slightly changed the interpretation of the survey
results

(2) Single-lung transplant policies have been investigated in greater detail and organ-
specific outcomes for left-only/right-only and bilateral transplant have been
compared for recipients with interstitial lung diseases

(3) The simulation engine is in the process of being refactored into a more general-
purpose simulation engine, which will be capable of performing new simulations
with updated datasets for lung survival data



Results

Updated Assumptions

Past results have been presented with both the waiting list and post-transplant survival
durations capped at 20 years. However, as it is unlikely that a candidate would meet the
criteria for listing and subsequently survive 20 years on the waiting list, this was revised.
Additionally, if both the simulated waiting list and post-transplant survival durations were
capped at 20 years, it wasn’t possible to calculate net benefit and these simulated outcomes
were excluded from the calculation.

The updated assumptions are that: (1) waiting list survival is capped at 5 years, (2) post-
transplant survival remains capped at 20 years and (3) all simulated outcomes can now be
used to calculate policy performance metrics.

The updated results with these new assumptions are presented in Table 1 below. The SLT-
1:2 policy resulted in the fewest annual waiting list deaths (light blue), the 1:2 WL:PTX policy
resulted in the greatest net benefit (yellow), and the PTX policy maximised post-transplant
survival rates (green).

Simulated Annual Net Benefit 1-Yr PTX 5Yr PTX
Policy Waiting List (Years) Survival (%) Survival

Deaths (%)
WL 46 6.1 80.1 53.2
2:1 WL:PTX 46 6.3 80.8 54.4
1:1 WL:PTX 47 6.6 81.4 55.8
1:2 WL:PTX 51 6.8 82.3 57.3
PTX 77 6.6 83.4 59.4
SLT-WL 33 5.8 79.2 51.9
SLT-2:1 32 6.0 79.8 52.9
SLT-1:1 33 6.1 80.2 53.7
SLT-1:2 31 6.0 80.1 53.6
SLT-PTX 34 5.7 79.8 52.9

Table 1: The initial five policies with varying priorities of waiting list (WL) and post-
transplant (PTX) survival, and single-lung transplant (SLT) policies and their corresponding
survival metrics. Yellow indicates the policy with the highest net benefit, green indicates
the highest post-transplant survival rates, and blue indicates the lowest annual number of
waiting list deaths.



Single-Lung Transplant Outcomes by Organ Transplanted for Recipients
with Interstitial Lung Disease (ILD)

Table 1 presents results averaged across the entire transplant population. While the SLT
policies do result in an overall decrease in waiting list mortality, it is important to also
evaluate results specifically for ILD recipients and type of transplant (left-lung/right-lung
only or bilateral).

The SLT-1:2 policy resulted in the fewest annual waiting list deaths and will be used for the
comparison presented in Table 2. The 1:2 WL:PTX policy resulted in higher net benefit and
post-transplant survival at 1 and 5 years, however it also resulted in a higher number of
annual waiting list deaths. The SLT-1:2 policy resulted in lower net benefit and post-
transplant survival rates, but also reduced waiting list mortality for ILD candidates by 80%.

Table 2 shows a comparison between the 1:2 WL:PTX policy that uses only bilateral
transplant, and the SLT-1:2 policy along with outcomes by organ transplanted. As expected,
post-transplant outcomes when utilising SLT were not as optimal. However, outcomes for
right-lung only were comparable to receiving a lung pair; it was the left-lung only outcomes
that were noticeable less optimal.

This allows the trade-offs between the two policies to be quantified: waiting list mortality
can be reduced by 80%, at a cost of 10% - 29% less net benefit, 2% - 7% lower 1-year post-
transplant survival and 2% - 12% lower 5-year post-transplant survival.

Simulated Annual Net Benefit 1-Yr PTX 5Yr PTX
Policy Waiting List (Years) Survival (%) Survival
Deaths (%)
1:2 WL:PTX 15 6.2 79.3 51.4
(Bilateral)

SLT-1:2 (Overall) 3 5.1 75.8 45.5
Left Lung 4.4 72.4 40.0
Right Lung 5.4 77.5 47.7
Lung Pair 5.6 77.9 49.4

Table 2: Comparison of outcomes for candidates and recipients with interstitial lung
disease (ILD). The 1:2 WL:PTX policy utilises bilateral transplantation for each recipient.



Updated Interpretation of Survey Results

Figure 1 and Figure 2 show the distribution of opinions between clinicians and patients
respectively. There is a wide spread of opinion within each group, highlighting the fact there
is no one perfect policy that will align with the values of all stakeholders. However, it is
possible to tabulate how many stakeholders have opinions that align with the outcome of
each simulated policy, this is shown in Table 3 below.

Policy # Aligned Patient # Aligned Clinician | # Total Aligned
Preferences (%) Preferences (%) Preferences (%)

1:2 WL:PTX 31 (31%) 29 (46.8%) 60 (37.0%)

PTX 38 (38%) 14 (22.6%) 52 (32.1%)

SLT-1:2 31 (31%) 19 (30.6%) 50 (30.9%)

Preferences of Clinicians

@ 12
@ P1x
SLT-1:1 /
@
@ sLT2 35 4
>
@ C,
Q ®.
5 %
¥2) n.
~ 2
> v €
§ %
> o
S 50 S
> S 2
(143 3
& \
S
@ S
Q

«— Increasing Post-transplant Survival

Preferences of Candidates, Recipients
and Family Members
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Figure 2 - Distribution of clinician preferences between three
competing allocation goals (n=6)

Figure 1 - Distribution of transplant candidate, recipient, and family
members opinions between three competing allocation goals
(n=100)



Summary

The simulation and survey results have changed slightly since the introduction of a new set
of assumptions. The change in the calculated metrics for each simulated policy was relatively
small, and the interpretation of the survey results is largely the same. Clinicians placed
slightly more emphasis on net benefit, resulting in greater alignment with the 1:2 WL:PTX
policy, whereas patients placed more emphasis on post-transplant survival resulting in
greater alignment with the PTX policy. It must be noted that 75% of patients participating in
the survey had already received their transplant which may have biased results in favour of
post-transplant survival. Overall, the 1:2 WL:PTX policy (using bilateral and not single-lung
transplant) aligned with the greatest number of stakeholders.



