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Abstract

Purpose Deceased donor audits (DAs) allow organ
donation and transplantation systems to measure and
analyze missed donation opportunities (MDOs). Missed
donation opportunities can harm both patients/families
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denied the opportunity to donate and patients on transplant
waitlists denied access to lifesaving organs. In Canada,
there are no national standards for DAs, data analysis, nor
accountability processes surrounding MDOs.
Understanding DA current practice in each jurisdicton
would facilitate developing a national strategy for DAs.
Method All provincial organ donation organizations
(ODOs) were invited to participate in an environmental
scan (ES) of current DA practices. The two ES phases were
an electronic survey followed by semistructured interviews.
We collected information about the objectives, frequency,
scope, data collection methodology, resources required,
definitions/metrics used, and process for reporting
outcomes.

Results All eleven ODOs participated in both phases of
the ES (July and October 2019). The primary purposes for
conducting DAs were to estimate the following: 1) donor
potential (5/11, 45%); 2) system performance at the
provincial level (3/11, 27%); and 3) system performance
at the hospital level (3/11, 27%). Frequency of DAs varied
from weekly to annually, depending on the availability of
death reports, urban vs rural setting, and staffing. High
variability was observed in DA methodology, donor
definitions, and metrics across jurisdictions.

Conclusion There is significant variability across
Canadian ODOs in the methodology, definitions,
timeliness, data collection, and reporting of DAs. This
underscores the need for a national donor audit strategy to
reduce preventable harm from MDQOs to patients/families
at end of life and those on transplant waitlists.
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Résumé

Objectif Les verifications des donneurs et donneuses
decede'es permettent aux systemes de dons et de
transplantations d’organes de mesurer et d’analyser les
occasions de dons manquees. Les occasions de don
manquéees peuvent nuire d la fois aux patient-es et aux
Sfamilles qui se voient refuser la possibilite’ de faire un don
et d la patientele inscrite sur les listes d’attente pour une
greffe qui se voit refuser I’acces d des organes vitaux. Au
Canada, il n’existe pas de normes nationales pour les
verifications de donneurs et donneuses, ni pour l’analyse
des donnees ou les processus de responsabilisation
entourant les occasions de dons manquees. L’elaboration
d’une strategie nationale pour les verifications des
donneurs et donneuses serait facilitee par la
comprehension des pratiques actuelles de verification de
chaque territoire.

Méthode Tous les organismes provinciaux de don
d’organes (ODO) ont ete invites d participer d une
analyse environnementale des pratiques actuelles en
matiere de verification des donneurs et donneuses. Les
deux phases de I’analyse environnementale consistaient en
un sondage électronique suivi  d’entrevues
structurees. Nous avons recueilli des informations sur les
objectifs, la frequence, la portee, la methodologie de
collecte de requises, les
processus  de

semi-

donnees, les ressources

definitions/parametres  utilises et le
communication des resultats.

Résultats Les onze ODO ont participe aux deux phases de
U'analyse environnementale (juillet et octobre 2019). Les
principaux objectifs des verifications de donneurs et
donneuses etaient d’estimer ce qui suit : 1) le potentiel
de donneur ou donneuse (5/11, 45 %); 2) le rendement du
systeme d l’echelle provinciale (3/11, 27 %); et 3) le
rendement du systeme au niveau hospitalier (3/11, 27 %).
La frequence des verifications variait d’une fois par
semaine d une fois par annee, selon la disponibilite” des
declarations de deces, le milieu urbain vs rural, et la
dotation en personnel. Une grande variabilite a ete
observee dans la methodologie de verification, les
définitions de donneur/donneuse et les parametres entre
les territoires des ODO.

Conclusion [/ existe une grande variabilite entre les ODO
canadiens en ce qui concerne la methodologie, les
definitions, la rapidite, la collecte de donnees et la
production de rapports sur les verifications des donneurs
et donneuses. Cela souligne la necessite’ d’une strategie
nationale de verification des donneurs et donneuses pour
reduire les prejudices evitables causes par les occasions de
dons manquees aux patient-es/familles en fin de vie et aux
personnes sur les listes d’attente pour une transplantation.
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Deceased donor audits (DA), also known as death audits,
are retrospective medical chart reviews of ventilated
hospital deaths that help inform the number of potential
deceased donors and measure system performance at each
step along the donation pathway (Fig. 1).! Accurate
estimates of organ donor potential and identification of
missed donation opportunities (MDOs) are fundamental to
quality assurance and improvement. Missed donation
opportunities are safety events where best or expected
practice has not occurred at one or more points along the
donation pathway (Fig. 1). Missed donation opportunities
can result in preventable harm to patients and their families
at end of life who are denied the opportunity to donate and
to patients on transplant waitlists who are denied access to
life-saving organ transplantation. '

Currently in Canada, there is no national approach to
DA, nor are such data universally collected, collated, or
reported.' Standardization of national donor definitions to
inform DA processes and data collection is essential for
accurate organ donation organization (ODO) performance
measurement, reporting, and benchmarking.'™ At present,
there is no national accountability for MDOs despite the
persistent gap in the number of deceased donors annually
and the number of patients waiting for a transplant.

In 2014, the Deceased Donation Data Working Group
(DDDWG) sponsored by Canadian Blood Services (Ottawa,
ON, Canada) conducted an evaluation of Canadian and
international ODO practices to inform recommendations for
donor definitions (DD) and a national minimum data set.>¢
Observing the persistent variability in baseline data required
to inform quality improvements, we undertook an updated
environmental scan (ES) to describe current ODO DA
practices, DD, donation statistics available for 2016-2018,
and formulas used to calculate donation metrics to inform
development of an updated national DA strategy. This
strategy includes federal government support through Health
Canada to implement a common software data solution
across all provinces. Therefore, the need to establish and
confirm clear and common deceased donation data
definitions and metrics is timely and vital.

Methods

The Research Institute of the McGill University Health
Centre (Montreal, QC, Canada), in collaboration with
Canadian Blood Services, invited all eleven Canadian
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Fig. 1 Sequence of care in
deceased donation
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ODOs to complete the ES. The ES was designed to
understand the current state of DA practices in each ODO
through an internal survey and interviews. As a quality
improvement project, the McGill University Health Centre
Research Ethics Board granted an exemption letter for
ethics review. Collaboration was sought from each ODO
administrator through Canadian Blood Services’ Donation
and Transplant Administrators Advisory Committee.

Participants

All 11 Canadian ODOs participated in the ES. Organ
donation organization representatives, experts in data
collection and donor audit processes at their ODO, took
part in all aspects of the ES: BC Transplant, BC; Southern
Alberta Organ and Tissue Donation Program (SAOTDP),
AB; Human Organ Procurement and Exchange (HOPE),
AB; Donation Program, Saskatchewan Health Authority,
SK; Transplant Manitoba - Gift of Life, MB; Ontario
Health (Trillium Gift of Life Network), ON; Transplant
Québec, QC; Legacy of Life: Nova Scotia Organ and
Tissue Donation Program, NS; NB Organ and Tissue
Donation Program — Horizon Health Network, NB; Organ
& Tissue Donation PEI, PEI; and The Organ Procurement
Exchange of Newfoundland and Labrador (OPEN), NL.

Survey and interview development

The survey and interview guide were designed using
common methodology.” The research team first generated
an exhaustive list of themes based on existing literature.
Themes were then drafted as survey and interview
questions and divided into domains of DA practices,
procedures and resources, operational definitions, and
calculation of donation rates. Potential survey and
interview questions were then circulated to expert
consultants (donor coordinators and donation physicians)
for feedback. The research team and an experienced donor
coordinator reduced the list of potential survey questions to
a target of 25 or fewer.® Our team then determined whether
each item should be: 1) retained for survey; 2) retained for
survey with edits; 3) excluded from survey; or 4) retained
and moved to the interview guide.

Prior to data collection, two donor coordinators provided
feedback on ease of survey completion, flow, clarity, relevance,
completeness, face validity, content validity, redundancy, and
time for completion. We revised the survey based on the
provided feedback. The survey was created and hosted on the
Interceptum  (Aquiro  Systems Inc., Gatineau, QC,
Canada) platform. The final survey had 21 questions, which
were a combination of multiple choice and free-text responses
(Electronic Supplementary Material [ESM] eAppendix 1).

Survey administration

A research assistant communicated with each ODO to
establish a point of contact and introduce the project.
Subsequently, each ODO was emailed a cover letter and
link to the web-based survey. Up to three weekly reminders
were sent after the initial invitation.

Interview

After survey submission, the research coordinator booked a
one-hour telephone interview with the ODO representative.
Interviews were recorded for transcription purposes with
verbal consent. Data were entered and summarized in a
spreadsheet.

The structured interview guide (ESM eAppendix
2) included questions about DA objectives, frequency,
scope (hospital sites and patient inclusion/exclusion
criteria), data collection methodology, human and other
resources required to conduct DAs (including training,
standard operating procedures, policies), and outcome
reporting/feedback processes including accountability
structures. Finally, we sought to clarify or complete
information that was missing from the survey results.

Data analysis and review

The ES aimed to identify current DA practices among
Canadian ODOs. We presented the data in frequencies and
proportions. Qualitative data collected during interviews
and as written responses were analyzed thematically and
organized into figures that summarize DA practices and
quotations used in text where appropriate.

@ Springer
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Results
Donor audit definitions and metrics

Organ donation organizations were asked to provide their
operational definitions, if available for: potential donor,
identified potential donor, referred potential donor, eligible
potential donor, approached potential donor, missed
referral, consented donor, and non-utilized consented
donor (ESM eAppendix 3). If operational definitions
were not available, ODOs volunteered locally used terms.

Next, we asked ODOs to provide the calculation
formulas used for local performance measures. The
proportion of ODOs who calculated each rate is shown in
Table 1. The ODO calculation formulas for these rates are
shown in ESM eAppendix 3.

All DD and the classification of missed referral by
ODOs varied significantly across Canada. Rates calculated
for performance metrics were also inconsistently
employed. Reasons provided for lack of available metrics
were: “not currently calculating rates in death records,”
“documentation of approach is not standard practice,”
“standardization has not yet occurred in critical care and
emergency departments that reflect accurate referral
triggers,” and “could not provide a calculation for
referral rate because the critical care team (rather than
the ODO) usually approaches families in our jurisdiction.
Thus, they are generally only referred if they are consented
donors.” Even within jurisdictions, ODOs reported
inconsistent application of DD and performance metric
calculations, leading to uncertain confidence in calculated
and reported rates.

Donor audit practices

Ten out of eleven ODOs (91%) were conducting DAs from
2016 to 2018. Primary purposes for conducting DAs were
estimating donor potential 5/11 (45%), estimating
system performance at the provincial level 3/11 (27%),
and estimating system performance at the hospital level

3/11 (27%). Other purposes for conducting DAs were to
inform quality improvement initiatives and to identify
MDOs. Frequency of DAs varied between ODOs from
weekly to annually and was determined by availability of
hospital death reports, hospital locality (urban vs rural), and
availability of personnel to perform the DA. Hospitals
providing ventilator support were considered a source of
potential deceased donors. The number of hospitals in each
ODO jurisdiction that provide ventilator support and the
proportion audited are shown in Fig. 2.

Organ donation organizations audited hospital care units
are based on factors such as potential donor volume and
capacity of ODO staff. The number of hospitals routinely
audited (as defined by each ODO) may vary in frequency.
In Table 2, the care units audited by ODOs are identified
along with the number of ODOs that audit at least one of
these wunits in their jurisdiction. Six (55%) ODOs
consistently audited the same units across all hospitals
with ventilation capability, while the other five ODOs vary
which units are audited over time. The proportion of
hospitals with ventilator capacity that were routinely
audited varied from 43% to 100%.

Both patients with neurologic determination of death
(NDD) or donation after circulatory death (DCD) may be
audited. All eleven ODOs (100%) audited NDD patients
while nine ODOs (82%) audited both NDD and DCD
patients. Six (55%) ODOs audited all hospitals that offered
NDD donation and eight (73%) audited all hospitals that
offered DCD donation. Nationally, 81% of hospitals
offering NDD donation and 84% offering DCD had
previously been audited.

Reporting and feedback process

The majority of ODOs report either quarterly or annually
for the equivalent period audited; however, the time gap
between conducting a DA and reporting could be up to two
years. Table 3 provides a breakdown of how the report is
published and to whom it is disseminated or made
available.

Table 1 Proportion of ODOs who calculate rates for performance measurement

Rate

ODOs who calculate this rate for performance measures
n/total N (%)

Identification rate
Missed identification rate
Referral rate

Missed referral rate
Approach rate

Consent rate

5/11 (45%)
/11 (9%)
711 (64%)
311 (27%)
6/11 (55%)
8/11 (73%)

ODO = organ donation organization

@ Springer
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Fig. 2 Number of hospitals with ventilatory capacity audited by each ODO

Table 2 Number of ODOs that audit at least one of the listed care units in their province

Type of unit

Neonatal ICU  Pediatric ICU  Neuro ICU

CCU Adult ICU ED Other units*

Number of ODOs that
audit this type of unit

5/11 (45%) 10/11 (91%)

8/11 (73%)

10/11 (91%)  11/11 (100%)  11/11 (100%)  4/11 (36%)

Other units include: burn, cardiovascular ICU, high-dependency ICU, intermediate ICU

CCU = cardiac care unit; ED = emergency department; ICU = intensive care unit; ODO = organ donation organization

Organ donation organizations aimed to provide
feedback on MDOs in a timely manner. Feedback was
provided directly to physicians involved in the MDO at
seven (64%) ODOs. Feedback was most often provided
verbally and through a donation physician or the unit
medical director. One ODO communicated directly with
nursing staff rather than with physicians while another
ODO provided both formal, written feedback to individual
physicians as well as public reporting.

Procedures and resources

Ten ODOs provided us with their current DA data
collection tools. Organ donation organizations described
that the data variable set has evolved over time based on
expert input, local standardization, and formalization of
DD.

Data collection tools showed broad variability in the
sequence of data collection and in the minimum data set
collected. Several data collection tools had multiple data

collection stop points depending on referral status,
inclusion criteria, ventilation status, and diagnoses.
Despite the variation, nine (82%) ODOs collected
minimal demographic information on missed potential
donors.

In Table 4, we outline DA data collection practices and
procedures across ODOs. All ODOs confirmed that
deceased donation community stakeholders, such as
donor physicians and intensive care unit (ICU) health
care professionals, could access ODO data for quality
improvement initiatives or research. Two ODOs (18%)
described a formal process to requesting data while the
remaining ODOs described predominantly informal
processes for accessing data.

Much DA data collection is completed by donor
coordinators who are nurses with ICU experience ranging
from one to 12 years. One ODO (9%) employs Health
Information Management professionals to complete DAs to
preserve donor coordinator resources. Two ODOs (18%)
reported having or have had respiratory therapists and

@ Springer
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Table 3 Organ donation organization donor audit reporting practices

DA report formats

nitotal N (%)

Stand-alone report

E-mail

In-person meetings

Intranet

Electronic newsletter

Paper newsletter

Via web platform for provincial health care professional

6/11 (55%)
711 (64%)
2/11 (18%)
2/11 (18%)
1/11 (9%)
1/11 (9%)
1/11 (9%)

DA report made available to

n/total N (%)

ODO quality/safety committee

Health care professionals

Hospital departments involved in donation
Provincial ministry of health

Health authority

Hospital board

General public

Hospital CEO

ODO program director

8/11 (73%)
711 (64%)
/11 (45%)
5/11 (45%)
4/11 (36%)
211 (18%)
1/11 (9%)
1/11 (9%)
1/11 (9%)

DA = donor audit; CEO = Chief Executive Officer; ODO = organ donation organization

Table 4 Donor audit data collection practices and procedures

ODO has SOPs related to conducting DAs

ni/total N (%)

Yes

411 (36%)

Primary resource for completing DA forms

n/total N (%)

Combination of paper and electronic medical record
Electronic medical record
Paper chart

8/11 (73%)
5/11 (45%)
1/11 (9%)

DA = donor audit; ODO = organ donation organization; SOP = standard operating procedure

neurointensivists performing DA. Employment status
(full-time vs part-time) and location of employment (onsite
vs offsite) again varied among ODOs. Organ donation
organizations had, on average, four full-time (range 1-20)
and three part-time (range 1-20) coordinators.

All ODOs provided training (50:50 informal:formal
training) to coordinators performing DA. Pairing staff with
an experienced mentor was the most popular training
method for both formal and informal training. Formal
training involved mock DAs and standardized training
procedures and materials. Only one province used
interrater agreement as a measure of validity on
previously audited “training cases” when training new
coordinators. Training program lengths varied from a day

@ Springer

to a year before a new coordinator could independently
conduct an audit.

Consistently performed data validation occurred in three
of the eleven ODOs (27%). Six ODOs (55%) had a “one
person, one chart” system with no independent review of
data entry or system to retrace errors. Six (55%) ODOs
employed an adjudication process for chart review
discrepancies. Two ODOs (18%) had formal processes
and four ODOs (36%) had informal processes. Examples of
formal adjudication processes included ODO medical
directors making a final decision or a special review
committee (composed of medical leadership, ODO
directors, and vice president of clinical donation)
achieving consensus on whether the case was an MDO.
Examples of informal adjudication processes include
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consensus discussions among donor coordinators, some of
which may include a donation physician.

Privacy issues

Privacy issues related to patient confidentiality did not
preclude DA activities; however, three ODOs (27%)
reported that such issues have impacted their audit
timeframes by delaying access to medical archives.
Privacy issues related to reporting were not evaluated.

A summary of ODO donor audit processes is presented
in Table 5. Organ donation organization numbers for each
DD for the years 2016-2018 are previously published.”

Discussion

In this ES of current DA practices among Canadian ODOs,
we found that the frequency, methods, and scope of these
DAs were variable across jurisdictions. The primary
reasons for conducting DAs across all ODOs are to
estimate donor potential, evaluate system performance,
identify MDOs, and inform quality improvement
initiatives. Reporting DA results was frequently done to
ODO quality improvement/patient safety committees
(73%) and feedback in various forms was often, but not

Table 5 Summary of donor audit processes

universally, provided to health care professionals (64%).
Only one ODO provided public reporting aligned with
current standards of increasing transparency with the
public. Organ donation organizations collected differing
minimum data sets using divergent DD and methodology
for calculating donation metrics. Our aim was to
understand current practices to inform development of a
national deceased donation data strategy and not to
compare ODO.

When comparing our data to the ES previously
undertaken by the DDDWG, we noted that DAs in
Canada continue to be predominately conducted by staff
with informal training. Nevertheless, there is improved
standardization in DA practices with twice as many ODO
reporting the use of standard operating procedures (SOPs)
in 2019 (comparison data obtained 27 March 2019 through
personal communication with Karen Hornby, BScN, MS,
Research Support Services Program, Trillium Gift of Life
Network, Toronto, ON, Canada).

It is not surprising that we found variability between
ODOs given that oversight of health care in Canada resides
at the provincial level. This differs in comparison with
high-performing organ donation and transplantation (ODT)
systems with timely performance of systemwide DAs like
the UK, where health care is managed nationally under the
National Health Service. The lack of consistent timeliness

DA component Range of ODO approaches

Identify missed referrals (assess compliance to required referral legislation), and/or

Single hospital to all hospitals with donor source potential

Some or all target deaths in critical care and emergency departments

Review all deaths vs exclusion criteria based on age, diagnosis, etc.

Objectives Determine donor potential
Assess ODO/hospital performance
Frequency Weekly to annually
Scope
Methods

Use data capture form and spreadsheet/database to web-based data capture

Complete review vs multistep process: 1) screen deaths for inclusion to DA deaths and 2) complete review

Outcome reporting and feedback

Medical director of unit, and/or

Organ donation committee, and/or

Hospital administration, and/or
Public reporting

Resources & training

Health care professional involved, and/or

Dedicated personnel formally trained, or

Existing staff with informal training

None or unpublished, and/or
Cited

References (procedures, SOPs,
data collection)

Donor definitions and metric
calculations

Potential donor definitions: potential donor, identified, referred, missed referral, eligible, approached,
consented, non-utilized consented

DA = donor audit; ODO = organ donation organization; SOP = standard operating procedure

@ Springer



1814

S. Zavalkoff et al.

of performing DAs in Canada is likely explained by
limitations in human resources (e.g., limited staff, staff
turnover, competing demands, staff off site), inconsistency
of electronic health records, and lack of automation,
namely an electronic donation system used nationwide.
Under these conditions, it is difficult to build expertise in
performing DAs and to have consistent, accurate, and
timely data to drive improvement. In an era of increased
transparency and patient/family engagement in health care,
public reporting of ODT data from DAs would be the goal;
it is no wonder that, given our findings, only one ODO is
doing so.

Published DA standardization initiatives have been
associated with an increase in donor identification and
referral, thereby reducing MDOs over time.”'°
A systematic approach to medical chart reviews is deemed
to be the most accurate method to estimate potential donor
pools; however, this requires standardized data collection
tools and protocols for training chart abstractors and
measures of interrater reliability to optimize data accuracy
and precision.*> An example of regional and international
standardization initiative is the Donor Action program.''
This program, led by a group of professional organizations
with experience in organ procurement from Europe and the
USA, provides tools, resources, and guidelines for
conducting DA. This allows for assessment of hospital-
specific organ donation potential and the identification of
bottlenecks along the donation pathway, including DAs used
to identify MDOs. After one year of implementing the Donor
Action program, an average increase of 53% in aggregated
donation rates was reported by eight countries and sustained
after two years at 33% in 11 European hospitals.'>"?
Importantly, consistently applied quality improvement
initiatives and the cost to implement them can outweigh
the cost of treatment alternatives, such as dialysis in patients
with end-stage renal disease.'?

To further evolve and standardize a national approach to
DAs in Canada, we need to harmonize and implement a
national deceased donation minimum data set, DD, and
donation metrics. Next, the DA process should be
standardized and supported by a DA trigger to inform
scope, training for those conducting DAs, and timely
reporting and feedback of audit findings. Finally, to evolve
to a high-performing ODT system, we recommend that
DAs be performed in all emergency departments and ICUs
where mechanical ventilation is available. Encouragingly,
most Canadian hospitals with ventilatory capacity were
being audited. Additional elements of a high-performing
system include publicly reported donation rates and that a
single, national electronic donation data system be
implemented. Only one ODO had public reporting in

@ Springer

2019, but importantly, five provinces had legislation in
place around mandatory reporting on deceased donor
metrics to the provincial Ministries of Health, advancing
the argument for regular standardized DAs at the national
level. Given the significant variability reported in donor
audit practices, national collaboration will be required to
report, analyze, and reduce MDOs. Concurrent work is
underway by our group and others to achieve these
objectives. Important facilitators to this work are the
willingness and motivation of all ODOs to collaborate on
this project and certain ODOs being high performers in
DAs who can guide others to also be successful.

Our results are limited by the self-reporting nature of the
study design. In addition, we did not verify or observe
practices reported by ODOs. Furthermore, our understanding
is limited by the questions we asked and how they were
interpreted. For accuracy, we sought to clarify responses with
ODO representatives during the interview process.
Importantly, where practices were not harmonized
throughout a province, ODO representatives who
participated in the ES responded in consideration of their
local context and we recognize there may be an
underestimation of the variability in practices. As a result,
we may have an incomplete picture of each ODO’s practices
in data collection, adjudication, and training. We expect that
certain practices may also have evolved since the ES was
undertaken, as some ODOs were already planning quality
assurance and SOP development projects. We do not know
how these may have evolved during the COVID-19 pandemic.

Conclusion

Canadian ODOs deceased DA practices remain fragmented
and lack consistency in methodology, timeliness,
definitions used, metrics calculated, and reporting.
Consequently, there are significant challenges in tracking
MDOs and developing quality improvement initiatives to
reduce them. This variability underscores the need for a
national DA strategy to harmonize DD metrics and
establish a deceased donation minimum data set. This
would allow accurate assessment of ODT system
performance and inform quality improvement activities to
better serve patients at the end of life who are denied the
opportunity to donate and those on the transplant waitlist.
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