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Canadian Kidney Transplant Professionals’ 
Perspectives on Precision Medicine and 
Molecular Matching in Kidney Allocation
Aliya Affdal, MSc,1,2 Fabian Ballesteros, MSc,1 Marie-Françoise Malo, MA,1,2 Carina Sancho, BSc,2 
Savannah-Lou Cochran-Mavrikakis, BSc,3 Stirling Bryan, PhD,4 Paul Keown, MD,5 
Ruth Sapir-Pichhadze, MD, PhD,6,7 and Marie-Chantal Fortin , MD, PhD1,6,8 

Background. Antibody-mediated rejection is an important cause of kidney transplant loss. A new strategy requiring 
application of precision medicine tools in transplantation considers molecular compatibility between donors and recipi-
ents and holds the promise of improved immunologic risk, preventing rejection and premature graft loss. The objective of 
this study was to gather Canadian transplant professionals’ perspectives on molecular compatibility in kidney transplanta-
tion. Methods. Seventeen Canadian transplant professionals (14 nephrologists, 2 nurses, and 1 surgeon) participated 
in semistructured interviews in 2021. The interviews were digitally recorded, transcribed, and analyzed using the qualitative 
description approach. Results. Participants identified fair access to transplantation as the most important principle in 
kidney allocation. Molecular compatibility was viewed as a promising innovation. However, participants were concerned 
about increased waiting times, negative impact on some patients, and potential problems related to the adequacy of informa-
tion explaining this new technology. To mitigate the challenges associated with molecular matching, participants suggested 
integrating a maximum waiting time for molecular-matched kidneys and expanding the program nationally/internation-
ally. Conclusions. Molecular matching in kidney transplantation is viewed as a promising technology for decreasing 
the incidence of antibody-mediated rejection and improving graft survival. Further studies are needed to determine how to 
ethically integrate this technology into the kidney allocation algorithm. 

(Transplantation Direct 2024;10: e1565; doi: 10.1097/TXD.0000000000001565.)

Kidney transplantation is the optimal treatment for chronic 
kidney failure. Unfortunately, graft loss is commonly seen 

in kidney transplantation. For a deceased donor kidney trans-
plantation, the 10-y graft survival rate is 62% and for a living 
donor kidney transplantation, the 10-y graft survival rate is 
74%.1 Although many factors may jeopardize the transplanted 

organ, the overwhelming cause of graft loss remains rejection.2 
One type of rejection is antibody-mediated rejection (AMR),3 
which remains the most serious and destructive form. It may 
occur early or late in the transplant course, and presentation 
may range from the less common acute AMR with rapid and 
fulminant graft injury to the more common chronic AMR with 
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progressive graft destruction.3-6 AMR is now the major cause of 
this chronic graft loss, and because we have virtually no effec-
tive therapies for AMR, measures to prevent this complication 
are vital. AMR is associated with the development of donor-
specific antibodies, which occur when there is an immune rec-
ognition by the recipient of non-self-HLA of the organ donor.7

When allocating organs, organ donation organizations 
(ODOs) try to balance justice and utility.8 In Canada, provincial 
ODOs are responsible for recovering and allocating deceased 
donor kidneys using various allocation criteria. The allocation 
scores vary across provinces, but time spent on dialysis, medical 
urgency, HLA compatibility, and pediatric priority are impor-
tant factors in all provincial ODOs.9-13 Deceased donor kidneys 
can be shared across provinces for highly sensitized patients (ie, 
cPRA >95%) through a national registry managed by Canadian 
Blood Services.14 In recent years, a more precise method of 
HLA compatibility assessment was proposed: molecular-based 
matching (previously referred to as epitope matching). This 
considers each HLA molecule as a combination of amino acid 
polymorphisms informing cellular and/or antibody responses 
(T-cell and B-cell epitopes, respectively).15 Securing molecu-
lar compatibility could decrease the development of donor- 
specific antibodies by the recipient and, therefore, the incidence 
of AMR. The Genome Canada Transplant Consortium has set 
itself the objective of developing a national molecular-based 
matching program in kidney transplantation to decrease the 
incidence of rejection.16 Given concerns that molecular match-
ing at the time of organ allocation might improve long-term 
outcomes for some kidney recipients, it could also decrease 
access to kidney transplantation, for other concerns around 
fairness are often raised.8,17 However, the ever-growing gap 
between organ supply and demand and current allocation rules 
make some patients more vulnerable than others (eg, because 
of high anti-HLA antibody burden and/or blood group).

This study is part of a larger research project, CanPREVENT 
AMR, whose objective is to use genetic technologies to 
improve donor–recipient matching and reduce the risks of 
AMR.16 The CanPREVENT AMR project also aims to docu-
ment various stakeholders’ perspectives on the ethical issues 
related to molecular matching in deceased kidney allocation. 
When implementing a new kidney allocation algorithm, it is 
important to consider the perspectives of key stakeholders, 
such as transplant professionals, because they are stewards 
of scarce resources and also have a duty to benefit transplant 
candidates.8 This study aimed to gather Canadian trans-
plant professionals’ perspectives on precision medicine and 
molecular matching in kidney transplantation. The results 
will contribute to the development of future allocation rules 
that could incorporate precision medicine in deceased donor 
kidney transplantation in Canada.

MATERIAL AND METHODS

This study was exploratory in nature and used semistructured 
interviews with kidney transplant professionals. We used 
the consolidated criteria for reporting qualitative research 
checklist.18 We conducted individual semistructured inter-
views to gather kidney transplant professionals’ perspectives 
on molecular compatibility in kidney transplantation. The 
Centre Hospitalier de l’Université de Montréal research eth-
ics board approved the study, and all participants provided 
informed consent (CHUM CE20.054, MP-02-2021-9021).

The recruitment and interviews were performed between 
January and December 2021. Convenience and purposive 
sampling19 were used to recruit transplant professionals 
across Canada. An email invitation was sent to the directors 
of 14 kidney transplant centers in Canada. The invitation 
asked directors to disseminate the invitation to participate 
and to refer other professionals working in their centers who 
were willing to participate. We used a snowball and conveni-
ence sampling strategy.19 Three reminders were sent and those 
interested were contacted by phone by a research team mem-
ber (F.B.). Twenty-one transplant professionals replied to the 
invitation and were interested in participating. Four could not 
be reached to schedule an interview, meaning 17 transplant 
professionals participated in the study.

All participants took part in an individual interview. Two 
interviews were conducted by phone and 15 by videoconfer-
ence, 12 in English and 5 in French, by a research team mem-
ber (F.B.). The interviews lasted around 40 (28–58) min and 
were digitally recorded and transcribed. Participants did not 
receive any compensation. The interview transcripts were sent 
for review and approval to all the participants.

Interviews began with a brief presentation of the objectives 
of the study. Participants had the opportunity to ask questions 
about the study before the interview started. The issues covered 
during the interviews were outlined in an interview guide with 
open-ended questions that were developed by the research team 
and pretested by 2 transplant professionals for question length 
and clarity in both English and French. The questions addressed 
the following themes: (1) the knowledge and perspectives on the 
current organ allocation system; (2) the role of molecular match-
ing in deceased organ and living kidney donation; (3) informed 
consent and molecular compatibility; and (4) sociodemographic 
data. Consistent with qualitative methodology, the interview 
guide was modified during the study as new topics emerged 
from the interviews. The interview guide can be found in the 
Supplemental Material (SDC, http://links.lww.com/TXD/A597).

We used a qualitative description approach to describe the 
perspectives of transplant professionals on molecular match-
ing in kidney transplantation.20,21 The goal of this pragmatic 
approach was to stay close to the data and provide a com-
prehensive summary of the topic studied,21 using thematic 
analysis.22 The latest version of NVivo (QSR International) 
software was used to facilitate the analysis. Before coding the 
verbatim, the research team created the initial coding frame 
based on the interview grid and a review of the literature. 
New codes were added to the coding frame based on the inter-
view content. The research team met frequently to discuss the 
coding frame and data analysis. A research team member with 
expertise in qualitative methodology (F.B.) coded the inter-
views, and no new codes were created after the 11th interview. 
The number of participants allowed for data saturation.23,24 
An independent researcher (A.A.) with experience in qualita-
tive methods coded 41% of the raw data, with the rate of cod-
ing agreement assessed at 97% and disagreements discussed. 
Coded quotes were then organized by themes and subthemes.

RESuLTS

Participant Characteristics
Seventeen transplant professionals participated in the 

study. The majority were adult nephrologists, White and from 
the Canadian province of Québec. Table 1 summarizes par-
ticipant characteristics.

http://links.lww.com/TXD/A597
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Qualitative Interviews
Kidney transplant professionals believe that fairness and 

equity are the principles that should guide kidney allocation. 
They viewed precision medicine using molecular matching in 
kidney transplantation as an important innovation. However, 
they were concerned about increased waiting times, decreased 
access to transplantation, and informed consent issues. They 
also provided some recommendations to promote ethical allo-
cation in this context.

Importance of Fairness and Equity in Organ Allocation
In general, participants prioritized fairness and equity in 

organ allocation over medical utility (Table 2). More than half 
of them considered fair access to kidney transplantation as 
one of the most important principles. They also highlighted 
the importance of maintaining trust in the allocation system. 
Some participants underlined that the allocation algorithm 
should strive to increase the number of patients transplanted 
and improve access to transplantation to improve patients’ 
quality of life. For one participant, deciding to wait for a 
better-matched kidney or receiving a kidney as soon as pos-
sible should be the patient’s decision and not the result of the 
allocation rules.

For other participants, fairness and utility principles should 
be equally balanced to be able to offer kidney transplantation 
to patients who have less optimal medical outcomes, such as 
older patients. Others highlighted the difficulty in balancing 
equity and medical utility and identified this situation as an 
ethical conundrum:

And so, at a health system level, trying to maximize life here, 
then that becomes a bit of a conundrum, right? […] at the 
end of the day, a lot of the times, we’re going to have to just 
make some decisions that are not entirely based on evidence, 
because there isn’t any evidence here, but we at least follow 

ethical principles that ensure that we are allocating fairly, as 
fairly as possible, and we revisit these issues over time, because 
the conditions and circumstances change around these issues. 
(Transplant nephrologist 1)

Precision Medicine in Organ Allocation is a Promising 
Alternative

Molecular matching and precision medicine in renal trans-
plantation are perceived as promising avenue (Table 3). First, 
compared with serological typing of HLA antigens, molecular 
matching could increase the medical utility of the existing lim-
ited pool of organs. Moreover, participants were enthusias-
tic about molecular matching if it could reduce the incidence 
of AMR and the need for immunosuppression in transplant 
patients. This would improve patients’ lives, which is why 
they believed that molecular matching should be incorporated 
into deceased kidney allocation. Another interesting aspect of 
molecular compatibility is that it can be used for both short- 
and long-term patient monitoring. For instance, one partici-
pant mentioned that she would be more prone to personalize 
immunosuppression according to the molecular matching 
between the donor and the recipient. Thus, if the donor and 
the recipient were not well matched at the epitope level, this 
participant would warrant more potent immunosuppression. 
In living kidney donation, molecular matching could help 
when choosing from many potential donors. Finally, one pedi-
atric transplant nephrologist highlighted the potential benefits 
of molecular compatibility for young recipients. Therefore, 
having a perfectly matched kidney could decrease the risk of 
rejection among nonadherent adolescents.

Concerns With Precision Medicine, Molecular 
Matching, and Transplantation

The main concerns expressed by participants toward preci-
sion medicine and molecular matching in kidney transplanta-
tion were related to the potential for increased waiting times 
for transplant candidates and inequitable access to an organ 
(Table 4). For example, some participants were concerned that 
molecular matching could increase the gap between patients’ 
transplantation access, resulting in negative consequences 
for patients from disadvantaged populations, such as ethnic 
communities.

Informing transplant candidates and obtaining their 
informed consent was also mentioned as an important con-
cern related to molecular matching in kidney transplantation 
for participants. Because precision medicine and molecular 
matching are complex issues, it is of paramount importance 
to develop educational tools with lay information. The edu-
cational tools should be adapted to individual patients’ needs. 
Many participants viewed it as a transplant professional’s 
responsibility to ensure that patients are well informed and 
educated. Educational tools could take the form of information 
sessions, videos, comics, and standardized scripts and should 
be designed with patient partners and knowledge translation 
experts. For 2 participants, transplant professionals needed 
to be able to answer patients’ questions related to molecular 
matching, increased waiting times, and fair access to kidney 
transplantation. One participant also emphasized the need for 
more accurate information about waiting time numbers and 
percentages and the benefits of molecular matching in terms 
of graft rejection to properly inform patients and answer their 

TABLE 1.

Transplant professional characteristics

Characteristics N = 17, n (%) 

Sex
 Female/male 9 (52.9)/8 (47.1)
Age, y, mean ± SD)
(range, 34–73)

47.6 ± 10

Ethnic group
 White
 Asian/South Asian
 Other

9 (52.9)
5 (29.4)
3 (17.7)

Type of job
 Transplant nephrologist—adult
 Transplant 

nephrologist—pediatric
 Nurse
 Surgeon

12 (70.5)
2 (11.8)
2 (11.8)
1 (5.9)

Province of practice
 Québec
 Manitoba
 Ontario
 British Columbia
 Alberta
 Saskatchewan

7 (41.1)
3 (17.6)
2 (11.8)
2 (11.8)
2 (11.8)
1 (5.9)

Years of experience in nephrology
 Average in years (range, 2–40) 15.7 (±9.4)
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questions. That being said, some participants mentioned that 
transplant professionals should respect transplant candidates 
who trust the medical team and do not want more informa-
tion about this type of kidney allocation.

A participant also voiced concerns about the operation-
alization of this new allocation scheme. She wondered how 
it would be applied in practice, specifically, how laboratories 
would be able to add additional tests when they already had 
a lot of work to do.

Recommendations for Including Molecular Matching 
in Kidney Transplantation

Some participants suggested strategies to mitigate the 
potential increased waiting time associated with molecular 
matching (Table  5). The first strategy involved a maximum 
waiting time for a molecular-matched kidney. For instance, if 
after 5 y of waiting for a molecular-matched kidney, a trans-
plant candidate has still not received a kidney transplantation, 
this patient should receive a nonmolecular-matched kidney. 
However, a maximum waiting time for a molecular-matched 
kidney could be hard to incorporate into an allocation algo-
rithm. Second, to improve access to a molecularly matched 
kidney, some participants suggested that allocation should be 
implemented at a national and even international level, such 
as kidney-paired donation or highly sensitized programs. This 
could increase the chances of transplant candidates being 
matched with a donor. Indeed, “the way to implement epitope 
matching is to increase that donor pool and this would be one 
way to do that” (Transplant nephrologist 10). Finally, it is 
also paramount to get patients’ and all stakeholders’ input on 
how to present and implement molecular matching, and the 
modification in the allocation rules should be made transpar-
ent and publicly debated.

DISCuSSION

This is the first study describing Canadian transplant pro-
fessionals’ perspectives on the use of molecular matching in 
kidney allocation. The participants’ interview excerpts reflect 
their opinions and attitudes on the use of molecular compat-
ibility. As the state of knowledge on molecular compatibility is 
in flux, the perspectives expressed may not represent the most 
up-to-date state of knowledge in this field. Yet, understanding 
participants’ views and values in this domain is imperative 
because they provide important insights into the acceptabil-
ity of integrating molecular compatibility into future kidney 
allocation systems.

We found that for participants in this study, precision med-
icine and molecular matching will be an important innova-
tion in transplant medicine because it could decrease AMR, 
improve patients’ survival, and help to personalize the medi-
cal management of immunosuppression. A pan-Canadian 
public deliberation also showed a consensus supporting the 
addition of epitope compatibility to the criteria for allocat-
ing deceased donor kidneys.25,26 However, the transplant pro-
fessionals interviewed were concerned about the possibility 
of disadvantaging patients with rare epitopes, of increasing 
waiting times, and the issue of adequately informing patients 
on this complex issue. To mitigate the challenges, they recom-
mended implementing a maximum waiting time for a molecu-
larly matched kidney and developing educational tools based 
on patients’ needs. In the case of highly sensitized patients, for T
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example, Canadian province-based organ allocation schemes 
already prioritize access to transplantation and promote 
national organ sharing for this vulnerable group of trans-
plant candidates. As donor-specific anti-HLA antibodies are 
informed by molecular incompatibility, striving for molecular 
compatibility is unlikely to further extend the waiting times 
of highly sensitized patients; rather, it is likely to facilitate the 
identification of compatible donors. Importantly, simulations 
are underway to illustrate the implication on waiting times 
for various vulnerable populations and to inform on how 
molecular compatibility may be incorporated into Canadian 
organ allocation schemes in an equitable manner.

Most allocation algorithms try to balance equity with med-
ical utility.27-29 A previous qualitative study conducted with 
Australian nephrologists about deceased kidney allocation 
showed that nephrologists were divided on how to reconcile 
equity and medical utility. They believed that it was the role of 
policymakers and the community to balance equity and maxi-
mize medical utility.30 A literature review on healthcare pro-
viders’ preferences on how to allocate deceased organs also 
showed the difficulty in balancing equity and medical utility. 
Quality-of-life gains, patient survival, and graft survival were 
used to determine how to maximize medical utility, whereas 
waiting times and medical urgency were criteria that could be 
used to achieve equity.31 Finally, in a recent survey, Australian 
healthcare professionals expressed preferences for maximiz-
ing the overall benefit in deceased donor allocation.32 These 
results differ from our results, where participants expressed a 
preference for achieving equity, as evidenced by their concerns 
with increasing waiting times for some patients and disadvan-
taging other patients. Participants acknowledged the benefits 
of precision medicine and molecular matching because these 
improve medical utility by decreasing the incidence of AMR 
and improving patients’ lives.

Increased waiting times potentially associated with molec-
ular matching in kidney allocation for some patients was a 
concern frequently voiced by participants. Participants were 
also concerned about the possibility of discriminating and dis-
advantaging certain patients if molecular matching is imple-
mented in deceased kidney allocation. In the United States, 
Black patients have decreased access to transplantation as well 
as an increased incidence of graft loss compared with White 
patients. Previous studies have shown that HLA matching is 
harder for Black transplant patients.27,33 Lemieux et al7 have 
outlined strategies to improve utility and equity in access to 
transplantation when incorporating molecular compatibility 
in organ allocation schemes for nonsensitized and sensitized 
patients, respectively. In the case of sensitized patients, this 
strategy aligns with the Eurotransplant Acceptable Mismatch 
program.34 Also, in a recent simulation study, including 2000 
ethnically diverse Canadian transplant recipients and donors, 
Tran et al35 showed that molecular compatibility could be 
improved when prioritizing organ allocation.35 The implica-
tions of optimizing molecular compatibility on disparities in 
access to transplantation can be assessed not only by simula-
tions relying on retrospective data sets but also prospectively, 
as informed by a recent Canadian public deliberation study, 
which supported the reevaluation of policies incorporating 
molecular compatibility prospectively.26

Molecular matching could positively impact young trans-
plant recipients who are more likely to need future retrans-
plantation. Any procedures such as molecular matching 

that could reduce the odds of a young recipient developing 
donor-specific antibodies will facilitate access to retransplan-
tation and improve medical outcomes.36 The only experience 
of molecular matching was conducted among the pediatric 
transplantation community.37 One of our participants who 
was working with the pediatric population mentioned the 
potential benefits of using molecular matching for young 
transplant recipients because it could reduce the risk of rejec-
tion among nonadherent recipients.

Molecular matching could also be used in living kidney 
donation. Transplant professionals mentioned that it could 
be helpful to differentiate between potential living kidney 
donors. We could also foresee that molecular matching would 
be an advantage for compatible pairs who are considering 
participating in kidney-paired exchanges. For instance, the 
recipient in the compatible pair could have access to a better-
matched kidney. In a previous study conducted with potential 
living kidney donors and transplant candidates, the possibil-
ity of having access to a better-matched kidney was a factor 
that increased the willingness to participate as a compatible 
pair in kidney-paired donation.38 Further studies are needed 
to explore key stakeholders’ perspectives on molecular match-
ing and living kidney donation.

Molecular matching is part of the precision medicine 
approach in transplantation. A key paradox of precision 
medicine is the uncertainty related to its clinical applica-
tion.39 That being said, precision medicine and molecular 
matching aim to bring more certainty to organ allocation 
through a more tailored allocation. For instance, a recent 
scoping review identified different sources of uncertainty. 
One of them is the complexity of the system, which could 
apply to kidney allocation because molecular matching is 
only one component of this complex system.40 Although 
uncertainty was not explicitly mentioned during the inter-
views, the issue was raised when participants voiced con-
cerns about the need for accurate information on graft 
survival and increased waiting times with molecular match-
ing and accessing technology that will allow this new alloca-
tion scheme.

The limitations of our study include its small sample 
size, even if the number of participants allowed for data 
saturation,23 and no new codes were created after the 11th 
interview. Also, we have participants from every Canadian 
province except the Atlantic provinces. Moreover, most of 
the participants were Canadian nephrologists, and thus, the 
results may not reflect the perspectives of other stakehold-
ers. There is also a limitation in terms of external validity. 
The results of this study are not necessarily representative 
of all Canadian transplant professionals’ views on molecu-
lar matching. As kidney allocation and clinical practices vary 
by country, our results may not be applicable to other parts 
of the world. Nevertheless, questions regarding the ethical 
issues related to molecular matching and kidney allocation 
are universal. Learning the perspectives of additional stake-
holders, such as HLA experts, patients and policymakers, and 
scanning practices in other countries, may trigger reflections 
that could help improve kidney allocation. Finally, this work 
concerns the collection of perspectives expressed by trans-
plant physicians based on their previously acquired knowl-
edge in this domain; we have made no attempt to check the 
factual accuracy of the knowledge and how it may affect any 
of the responses.
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CONCLUSION

Molecular matching and precision medicine are viewed as 
promising technologies in kidney transplantation because they 
could improve graft survival and patients’ lives. However, par-
ticipants were concerned about the risks of increasing waiting 
times and disadvantaging certain populations. In the process 
of integrating molecular compatibility into kidney allocation 
in Canada, there is a need to engage more diverse stakehold-
ers, adopt a transparent approach to policy development, and 
develop an evidence-based simulation framework to guide 
changes to allocation schemes.
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