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Cost-effectiveness of Interventions to Increase 
Utilization of Kidneys From Deceased Donors 
With Primary Brain Malignancy in an Australian 
Setting
James A. Hedley, MBiostats,1 Patrick J. Kelly, PhD,1 Melanie Wyld, PhD,1,2  Karan Shah, MS,3  
Rachael L. Morton, PhD,3 Juliet Byrnes, PhD,1  Brenda M. Rosales, PhD,1 Nicole L. De La Mata, PhD,1  
Kate Wyburn, PhD,1,4 and Angela C. Webster, PhD1,2,3

Kidney transplantation is the optimal treatment for kidney 
failure1-3 and is cost-effective, typically resulting in cost-

savings compared with dialysis.4 However, transplantation rates 

are limited by the global shortage of organs available for trans-
plant.3,5 Increasing the pool of donor organs available for trans-
plant is an important objective internationally6-8 and in Australia.9
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Background. Kidneys from potential deceased donors with brain cancer are often foregone due to concerns of cancer 
transmission risk to recipients. There may be uncertainty around donors’ medical history and their absolute transmission 
risk or risk-averse decision-making among clinicians. However, brain cancer transmissions are rare, and prolonging wait-
ing time for recipients is harmful. Methods. We assessed the cost-effectiveness of increasing utilization of potential 
deceased donors with brain cancer using a Markov model simulation of 1500 patients waitlisted for a kidney transplant, 
based on linked transplant registry data and with a payer perspective (Australian government). We estimated costs and 
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cancer classification accuracy with real-time data-linkage to hospital records and cancer registries, and increased risk toler-
ance to allow intermediate-risk donors (up to 6.4% potential transmission risk). Results. Compared with current practice, 
decision support provided 0.3% more donors with an average transmission risk of 2%. Real-time data-linkage provided 
0.6% more donors (1.1% average transmission risk) and increasing risk tolerance (accepting intermediate-risk 6.4%) pro-
vided 2.1% more donors (4.9% average transmission risk). Interventions were dominant (improved QALYs and saved costs) 
in 78%, 80%, and 87% of simulations, respectively. The largest benefit was from increasing risk tolerance (mean +18.6 
QALYs and AU$2.2 million [US$1.6 million] cost-savings). Conclusions. Despite the additional risk of cancer transmis-
sion, accepting intermediate-risk donors with brain cancer is likely to increase the number of donor kidneys available for 
transplant, improve patient outcomes, and reduce overall healthcare expenditure.
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In Australia, potential organ donors are referred to state 
and territory donor services for detailed medical suitability 
assessment by a donation specialist. Next-of-kin consent is 
often sought simultaneously. If organs are considered unsuit-
able for transplantation (eg, due to the risk of infection or 
cancer transmission to a recipient), the potential donor may 
be declined. Primary brain malignancies (PBMs) have a lower 
transmission risk (<6.4%) than other similar grade cancers.10-12 
Despite this, classification of PBMs is complex and can lead 
to uncertainty for clinicians deciding whether to proceed with 
a potential donor. This is particularly challenging if detailed 
clinical information is lacking in the time-critical setting of 
donation decision-making. A recent study demonstrated that 
only 74% of perceived brain cancers among potential donors 
could be verified as malignant in linked medical records.13 
Furthermore, estimates of PBM transmission risk in clinical 
practice guidelines14 are highly variable and based on studies 
with no observed transmissions.11,12 These guidelines are simi-
lar to those used in the United States,15 the United Kingdom,16 
and EU17 and recommend accepting donors with a low risk 
of transmission (<2%) and permitting donors with an inter-
mediate risk of transmission (6.4%) on a case-by-case basis. 
A summary of brain cancer transmission risk classifications is 
presented in Table S1, SDC, http://links.lww.com/TXD/A523. 
However, we know many potential donors with low- and 
intermediate-risk brain cancers are foregone. A recent study 
found that in New South Wales (NSW), Australia, 24% of 
potential deceased donors with a primary brain tumor were 
declined due to a perceived risk of cancer transmission.18

Reducing risk for patients is important but must be bal-
anced against the adverse consequences of prolonging time 
spent waiting for a transplant. Potential donors with PBM are 
typically younger and otherwise healthier than other donors19 
and so are excellent organ donation candidates (apart from 
their PBM). In Australia, data are collected from all poten-
tial donors,20 presenting an ideal opportunity to study donors 
foregone. It may be unclear how many potential donors with 
PBM are foregone internationally because reporting typically 
focuses on actual donors and neglects those who are declined 
or not contemplated.21,22 In NSW, the largest state in Australia, 
5% of potential donors are declined due to perceived history 
of PBM. However, only 74% of potential donors reported 
to have PBM when referred to donation services had corre-
sponding records in the NSW cancer registry. The remaining 
26% of these potential donors either never had PBM or had 
a benign tumor and could have safely donated.13 These poten-
tial missed opportunities for donation may be even higher in 
the United States, where 1.1% of deceased donors reportedly 
had a brain tumor at the time of donation but only 44% could 
be verified in cancer registries.23

The potential impact of policies to increase acceptance of 
donors with cancer has not been explored.13 A recent sys-
tematic review identified economic evaluations surrounding 
kidney donation and allocation policies.24 Many such poli-
cies have been found to be cost-effective, including developing 
donation protocols and teams with clearly defined responsi-
bilities within hospitals,25-27 accepting donation after circu-
latory death (DCD) donors,28,29 accepting expanded criteria 
donors,30 adopting an opt-out model of consent,31 and accept-
ing donors with potential hepatitis C infection.32-34 In this 
study, we sought to determine the cost-effectiveness of increas-
ing utilization of kidneys from potential deceased donors with 

PBM in the Australian setting and to explore how individual 
patients would be impacted.

MATERIALS AND METHODS

Model Structure
We developed a Markov model patient-level simula-

tion, in which individual patients transition between health 
states (eg, waitlist, transplanted, dead) at discrete time inter-
vals (cycles) with different probabilities under alternative 
scenarios. Markov models are commonly used in economic 
evaluations for kidney transplantation24 to capture impor-
tant aspects of kidney failure at the cohort level (eg, the 
proportion of patients receiving a transplant versus remain-
ing on dialysis). We performed a patient-level simulation to 
additionally capture variability in characteristics and health 
outcomes among individual patients. We simulated a cohort 
of 1500 people with kidney failure waiting for a deceased- 
donor kidney transplant in Australia (the approximate num-
ber on the waitlist during 202135). The modeled time-horizon 
was 25 y to capture outcomes over the lifetime for a typical 
person with kidney failure,36 as is widely recommended for 
economic evaluations.37 We assumed patients would transi-
tion between health states in discrete time intervals of 3 mo, 
and we applied a half-cycle correction to capture potential 
transitions within each interval.38 To account for variability 
of our results due to randomness, we repeated our simula-
tion 10 000 times ensuring estimated proportions had a 95% 
confidence interval (CI) of at most ±1%. We adopted a payer 
perspective (ie, Australian government) and discounted costs 
and quality-adjusted life-years (QALYs) 5% annually fol-
lowing Australian guidelines for economic evaluations.38,39 
The model was constructed using R software.40-42 Our eco-
nomic evaluation followed the consolidated health economic 
reporting standards (CHEERS).43 Our cost calculations and 
R code are available here: https://github.com/james-hedley/
PBM_economic_evaluation.

Patient and Donor Characteristics
We simulated characteristics for each patient upon entering 

the model, which determined their probabilities of transition-
ing between health states. Patient-level characteristics were 
age, sex, blood group, number of previous kidney transplants, 
and number of comorbidities (chronic lung disease, coronary 
artery disease, peripheral vascular disease, cerebrovascu-
lar disease, diabetes, hepatitis C, and history of cancer). If a 
patient received a kidney transplant, we also simulated donor 
characteristics: presence of PBM, donor type (living, DCD, 
donation after brain death [DBD], or DBD expanded crite-
ria14), age, sex, and Australian kidney donor profile index.44

Distributions of characteristics were informed by 
data from the Australia and New Zealand Dialysis and 
Transplant Registry (ANZDATA) and Australia and New 
Zealand Organ Donor Registry (ANZOD). Data were pro-
vided for the Maximising Organ Donor Utility System-wide 
(MODUS) study,45 which was approved by the University of 
Sydney Human Research Ethics Committee (project number 
2020/828).

Health States and Transitions
We included five main health states: on waitlist, off 

waitlist, functioning transplant, transplant (graft) failure, 
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and death. We separated kidney transplants by donor type 
(DCD, DBD, or living) and separated all deceased donor 
transplant patients (functioning and failed) by their cancer 
status (none, de novo, or donor-transmitted). Because some 
transmitted cancers may be misattributed to the recipient as 
de novo, we included all recipient cancer sites in our model, 
not just transmitted PBMs. The model structure is presented 
in Figure 1.

Details of how patients transition between health states 
are provided in Appendix 1, SDC, http://links.lww.com/TXD/
A523. Briefly, patients entered the model on waitlist and were 
then either removed due to de novo cancer, received a trans-
plant, or died. Once transplanted, the transplant could fail, or 
the patient could develop de novo cancer. If they received a 
kidney from a deceased donor with PBM, there was a chance 
of cancer transmission. If transmission occurred, the patient 
would be diagnosed after 9 mo (see Appendix 1, SDC, http://
links.lww.com/TXD/A523 for explanation), have their kidney 
removed, and remain in the transplant failure with cancer 
health state until death. Although it may be possible to treat a 
transmitted cancer without removing the transplanted kidney, 
our assumption that all patients would undergo nephrectomy 
was conservative (ie, favored current practice) and was con-
sistent with available case-reports (Appendix 1, SDC, http://
links.lww.com/TXD/A523).

Comparators
We considered 3 interventions that have previously been 

proposed to increase utilization of organs from deceased 
donors with cancer13 and compared them with current 
practice (ie, individual clinicians deciding which potential 
donors with PBM to accept or decline). Comparators were 
(1) decision support for clinicians in accurately estimating 
absolute donor risk for cancer transmission; (2) improved 
clinical information with greater accuracy through real-time 

data-linkage to hospital records and cancer registries to 
improve classification of potential donor cancer type and 
hence transmission risk; and (3) increased risk tolerance to 
allow use of donors with intermediate-risk PBM (estimated 
transmission risk 6.4%).13,14 More detail about these com-
parators is provided in Appendix 2, SDC, http://links.lww.
com/TXD/A523.

Model Inputs
Transition probabilities between health states were based 

on Australian life tables,46 Australian Institute for Health 
and Welfare cancer data,47 ANZDATA annual reports,48,49 
and time-to-event analysis of ANZDATA and ANZOD data. 
Utility values (QALY weights) for each health state were based 
on quality of life studies in patients with kidney failure50,51 
and cancer.52 Costs in 2021 Australian dollars were based on 
National Hospitals Cost Data Collection,53 Pharmaceutical 
Benefits Scheme,54 Medicare Benefits Schedule,55 and previous 
costing studies.56-58 Details of the derivation of all transition 
probabilities, utilities, and costs are reported in Appendix 2, 
SDC, http://links.lww.com/TXD/A523.

Economic Evaluation
We assessed cost-effectiveness by comparing incremen-

tal costs with incremental QALYs. Our willingness-to-pay 
threshold was $28 000 per QALY,59,60 which is more conserv-
ative than the typical $50 000 threshold61 (Appendix 2, SDC, 
http://links.lww.com/TXD/A523). We calculated 95% CIs 
for costs and QALYs based on the 2.5th and 97.5th percen-
tiles across all simulations. We also compared interventions 
by the number of deceased and living donor transplants, life-
years spent with transplant, and cancer transmission rate. To 
account for variability across patients, we reported the pro-
portion who would have decreased, increased, or unchanged 
QALYs.

FIGURE 1. Structure of the Markov model used to simulate individual patients.

http://links.lww.com/TXD/A523


4 Transplantation DIRECT   ■   2023 www.transplantationdirect.com

Uncertainty Analyses
We performed a probabilistic sensitivity analysis to assess 

uncertainty in model parameters, a worst-case scenario where 
transmission resulted in immediate death, and a threshold 
analysis to determine the transmission risk at which increased 
risk tolerance would no longer be cost-effective. Further detail 
about uncertainty analyses is provided in Appendix 2, SDC, 
http://links.lww.com/TXD/A523.

RESULTS

Patient and Donor Characteristics
The typical waitlisted patient was a 50-y-old male with 

blood group O, no prior transplants, and one comorbidity. 
The typical deceased donor was a 37-y-old male DBD donor 
without PBM and with an Australian kidney donor profile 
index of 33.7. Distributions and parameters for patient char-
acteristics are presented in Table S2, SDC, http://links.lww.
com/TXD/A523, and for donor characteristics in Table S3, 
SDC, http://links.lww.com/TXD/A523.

Impact of Proposed Interventions
Among 172 potential donors declined due to cancer,13 with 

decision support one additional donor with low-risk PBM 
(2%) would have been accepted, increasing overall donation 
0.3%. With real-time data-linkage, 2 additional donors would 
have been accepted: one low-risk (2%) and one not contrain-
dicated (0.1%). Overall donation would increase 0.6%, and 
these new donors would have an average transmission risk 
of 1.1%. With increased risk tolerance, 7 additional donors 
would have been accepted, including 1 low-risk (2%), 1 not 
contraindicated (0.1%), and 5 intermediate-risk (6.4%). 
Overall donation would increase 2.1%, and these new donors 
would have an average transmission risk of 4.9%.

Model Inputs
For a typical waitlisted patient (50-y-old male, blood group 

O, no previous transplants, and one comorbidity), the proba-
bility of receiving a transplant within the first year was 38.6% 
from a deceased donor and 36.9% from a living donor. After 
receiving a deceased-donor transplant, the probability of 
developing cancer within the first year was 0.2%. Without 
developing cancer, the probability of transplant failure within 
the first year was 1.4%. If the recipient did develop cancer, 
the probability of transplant failure within the first year was 
13.5%. Incidence rates and model parameters used to calcu-
late transition probabilities are presented in Tables S4–S4, 
SDC, http://links.lww.com/TXD/A523-S9 http://links.lww.
com/TXD/A523.

We applied utilities to each health state to reflect rela-
tive quality of life. Patients on dialysis had utility 0.73 (0.52 
with de novo cancer or 0.45 with transmitted cancer if their 
transplant failed and they returned to dialysis). Transplanted 
patients had utility 0.83 (0.59 with de novo cancer or 0.51 
with transmitted cancer). Calculation of utility values for 
cancer is presented in Table S10, SDC, http://links.lww.com/
TXD/A523.

The annual cost of dialysis was $78  845, whereas a 
deceased-donor transplant cost $78 836 in the first year but 
only $3949 annually thereafter. In the first year after cancer 
diagnosis, de novo cancers cost $45  425, while transmit-
ted cancers cost $48 018 plus $10 478 if nephrectomy was 

required. All costs associated with each modeled health state 
(based on nationally reported prices and previous costing 
studies) are summarized in Appendix 2, SDC, http://links.
lww.com/TXD/A523.

Economic Evaluation
Among 1500 simulated patients entering the waitlist under 

current practice, on average over 10 000 simulations, there 
were 1135 or 75.7% (95% CI 73.5%-88.7%) who received a 
deceased donor transplant and 112 or 7.5% (95% CI 6.2%-
8.9%) who received a living-donor transplant. On average, 
all proposed interventions resulted in increased QALYs and 
cost-savings (i.e., dominant) compared with current prac-
tice. Decision support with increased risk tolerance was the 
most likely to be cost-effective (dominant in 87%, <$28 000/
QALY gained in 88%, and <$50 000/QALY gained in 89% of 
simulations). Under this intervention, health outcomes would 
improve (+18.8 QALYs, 95% CI −9.5 to 51.1), and healthcare 
expenditure would reduce by $2.2 million (95% CI $121 000 
higher to $4.6 million lower). Most patients would be unaf-
fected; however, a small proportion (1.2%) would benefit 
(mean +1.5 QALYs), while an even smaller proportion (0.2%) 
would have worse outcomes (mean −3.4 QALYs). The overall 
cost-effectiveness of each intervention is presented in Figure 2, 
and all results from the economic evaluation are summarized 
in Table  1. The cumulative average incremental costs and 
QALYs after each simulation compared with the results after 
all 10 000 simulations quickly approached zero, demonstrat-
ing that 10 000 simulations were sufficient (Figure S1, SDC, 
http://links.lww.com/TXD/A523).

Overall, patients in every subgroup were more likely to 
benefit than be harmed, but benefits were not shared evenly. 
Older patients were least likely to benefit (age 65+ versus 
0–44, relative risk ratio (RRR) 0.56, 95% CI 0.54-0.59, P < 
0.001). Characteristics for all 15 million simulated patients 
(1500 patients × 10  000 simulations) and their probability 
of having higher versus lower QALYs under decision support 
with increased risk tolerance is summarized in Table 2.

Uncertainty Analyses
Incremental costs and QALYs from probabilistic sensitiv-

ity analysis were similar to the base-case; hence, results were 
robust to uncertainty in model parameters. Results were most 
sensitive to the probability of deceased-donor transplant and 
the probability of deceased-donor transplant failure. All inter-
ventions remained dominant even in the worst-case scenario 
with immediate death after cancer transmission (increased 
risk tolerance +15.7 QALYs and $2.7 million cost-savings). 
Decision support with increased risk tolerance would improve 
health outcomes until the average transmission risk for new 
donors reaches 20% and would reduce costs until the average 
transmission risk reaches 32% (Figure 3). The cost-effective-
ness from each simulation of the sensitivity analysis is pre-
sented in Figure S2, SDC, http://links.lww.com/TXD/A523, 
and the marginal impact of parameter changes is presented in 
Figure S3, SDC, http://links.lww.com/TXD/A523.

DISCUSSION

We found that despite the increased transmission risk 
to recipients, any increase in donation from donors with 
PBM would improve patient outcomes (QALYs) and save 

http://links.lww.com/TXD/A523
http://links.lww.com/TXD/A523
http://links.lww.com/TXD/A523
http://links.lww.com/TXD/A523
http://links.lww.com/TXD/A523
http://links.lww.com/TXD/A523
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money. Our conclusions were robust to sensitivity analysis, 
and even if the risk of transmission were four times greater 

(20%), accepting intermediate-risk donors would remain 
cost-effective.

FIGURE 2. Incremental costs and quality-adjusted life-years (QALYs) gained compared with current practice from 10 000 simulations of each 
intervention.

TABLE 1.

Results of the economic evaluation for 3 interventions to increase utilization of deceased kidney donors with brain 
cancer

Outcome Current practice Decision support 
Decision support + real-time 

data-linkage 
Decision support + 

increased risk tolerance 

Cost-effectiveness     
 Total QALYs 12 612.6 12 615.9 12 619.4 12 631.5
 Total costs $408 257 368 $407 907 806 $407 544 457 $406 097 633
 Incremental QALYs — 3.3 6.8 18.8
 Incremental QALYs 95% CI — (−7.0, 17.3) (−6.8, 25.4) (−9.5, 51.1)
 Incremental costs — −$349 563 −$712 912 −$2 159 736
 Incremental costs 95% CI — (−$1 387 484, $521 979) (−$2 093 160, $414 348) (−$4 607 211, $120 887)
 Proportion dominant — 78% 80% 87%
 Proportion cost-effective — 82% 84% 88%
Individual patients     
 Proportion worse-off — 0.02% 0.04% 0.19%
 Mean QALYs among worse-off — −2.99 −2.80 −3.40
 Proportion unaffected — 99.8% 99.6% 98.6%
 Proportion better-off — 0.18% 0.37% 1.23%
 Mean QALYs among better-off — 1.55 1.53 1.53
Transplants and transmissions     
 Change in living donor transplants — −0.2% −0.4% −1.2%
 Change in life-years with living donor transplant — −3.2 −6.4 −22.2
 Change in deceased donor transplants — 0.1% 0.2% 0.5%
 Change in life-years with deceased donor 

transplant
— 16.0 32.5 99.4

 Additional cancer transmissions (per 100 000 
patients)

— 4.2 4.4 70.1

95% CI, 95% confidence interval; QALYs, quality-adjusted life-years. 
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Our findings were consistent with results from previous 
economic evaluations of improvements to kidney donation 
policies.24 Economic evaluations typically focus on average 
outcomes across the population, whereas our simulation of 
individual patients allowed us to explore variability between 
patients. We found that a small proportion of patients (0.19%) 
would experience cancer transmission and be worse-off than 
if they had remained on dialysis. A much larger proportion 
(1.23%) would be better-off because most transplants from 
donors with PBM do not result in transmission. Most patients, 
however, would be unaffected. Real-time data-linkage resulted 
in the smallest average QALYs lost among those worse-off, 
while decision support alone resulted in the largest average 
QALYs gained among those better-off. However, when con-
sidering the proportion of patients better-off, increased risk 
tolerance was clearly the most beneficial intervention. Benefits 
were not shared evenly among all patient subgroups, but all 
patients were much more likely to benefit than be harmed; 
hence, the potential for inequity should not discourage adop-
tion of the proposed interventions.

In Australia, organ transplantation is regulated though 
guidelines rather than legislation. Ethical guidelines for trans-
plantation state that the “expected benefit to the recipient must 
outweigh any expected risk,”62 which in the context of our 
results demonstrating net health benefits to patients, could be 
interpreted as supportive of accepting kidneys from deceased 
donors with brain cancer. Similarly, the good medical prac-
tice code of conduct promotes “making patient safety your 
first priority,”63 which may also be considered supportive of 
accepting a kidney transplant with a cancer transmission risk 
since expected survival is greater than remaining on dialysis. 
These principles of prioritizing patient health outcomes and 
safety are reflected in medical guidelines internationally.64-66

A major strength of our study is our use of data for all 
potential donors from NSW,13 which has a centralized dona-
tion service. This allowed us to capture missed opportuni-
ties for donation from donors with PBM that may not have 
been reported in other jurisdictions. Furthermore, our use 
of national transplant registry data to estimate patient and 

donor characteristics and transition probabilities provides 
confidence that our findings are applicable to the Australian 
kidney waitlist. Due to variability in healthcare systems, it 
is unclear whether the magnitude of cost-savings we report 
would be generalizable to other jurisdictions, but the direction 
of the effect is likely to be consistent. However, underutiliza-
tion of potential deceased donors with PBM is an issue inter-
nationally,67 and our findings of improved health outcomes 
may therefore be applicable to other countries. We found that 
accepting intermediate-risk PBM donors (6.4% transmission 
risk) increased donation by 2.1%, which could mean an addi-
tional 17 kidneys transplanted annually in Australia,68 49 in 
the United Kingdom,21 90 in the Eurotransplant network,69 
and 582 in the United States.70

Our economic model was comprehensive and incorporated 
a wide range of benefits of increasing kidney donation from 
donors with PBM. For example, we considered not only the 
increase in the number of donors available for transplant but 
also the improved quality of these donors in terms of their 
characteristics such as age and comorbidities.19 A limitation of 
our model is that it does not account for a dynamic waitlist, 
where people may be temporarily made inactive for medical 
reasons and where a patient being transplanted increases the 
chances of receiving a transplant for those remaining waiting. 
We do not expect that the effect of waitlist dynamics would 
substantially change our results or conclusions. Our study is 
also limited to assessing the impact of increasing utilization of 
donors with only one type of cancer (PBM) and donation of 
only one organ (kidneys). It is unclear whether accepting more 
donors with other types of cancer would be beneficial, but 
we expect that increasing utilization of other organs (eg, liver, 
heart, and lungs) would be even more cost-effective because 
these recipients often have no alternative treatment.

Our study is limited to assessing the impact of several 
proposed interventions, without accounting for the poten-
tial administrative costs associated with their implementa-
tion. A decision support tool for donation specialists such as 
an app would incur setup and maintenance costs, as would 
establishing real-time access to cancer registry or hospital 

FIGURE 3. Threshold analysis—incremental costs and quality-adjusted life-years (QALYs) gained from 10 000 simulations of decision support 
with increased risk tolerance, with alternative transmission risks.
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admissions data. While increasing risk tolerance would theo-
retically not have any direct cost, it would require additional 
patient education and informed consent, and increased 
capacity for shared decision-making between clinicians and 
patients. It would also require a change in donation special-
ists’ attitudes, and behavior change is difficult to achieve. 
Individual clinicians may wish to avoid the psychological 
consequence of an active decision that may inadvertently 
bring harm to their own patient, even with the knowledge 
that inaction (ie, declining a donor) will likely harm their 
patient more. Furthermore, if a recipient of a transmitted 
cancer were to seek compensation, the potential fees to 
defend or settle a case could exceed the overall system-wide 
cost-savings from increasing donation. Ensuring that recipi-
ents are fully informed of the potential harms involved and 
that decision-making is shared between clinicians and their 
patients could help mitigate this risk. However, if our analy-
sis were expanded to include potential donors with other 
cancers (also with low but nonzero risk of transmission), 
or other organs, the overall impact of our proposed inter-
ventions would likely increase with virtually no additional 
implementation costs.

The magnitude of health benefits and cost-savings realized 
relies on our assumption that all additional donors would 
proceed to transplantation, which may be an overestimate. 
However, the direction of our findings is independent of the 
number of new donors available. Even with changes to the 
assumed increase in donation under each intervention or to 
the incidence or prevalence of brain cancers in the potential 
donor population, our conclusion that increasing utiliza-
tion of kidneys from donors with brain cancer is beneficial 
remains unchanged.

We have demonstrated that increasing utilization of kid-
neys from deceased donors with PBM would benefit peo-
ple waiting for a kidney transplant while also reducing 
healthcare expenditure. Although the overall impacts are 
relatively minor, a small proportion of patients stand to 
benefit greatly while freeing up sorely needed healthcare 
funding. Our results provide a framework for determining 
whether the benefits of the proposed interventions (in terms 
of cost-savings and increased QALYs) outweigh the costs of 
implementation.

CONCLUSIONS

We have shown that any increase in utilization of kidneys 
from deceased donors with PBM both improves health out-
comes for patients waiting for a kidney transplant and reduces 
healthcare costs. The greatest benefit was from increasing cli-
nician risk tolerance to accept donors with intermediate-risk 
PBMs, and policy makers should consider this as a strategy to 
increase rates of transplantation.
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