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Abstract

Background: An emerging strategy to increase deceased organ donation is to use dedicated donation physicians to champion
organ donation. We sought to conduct a systematic review of the effectiveness of donation physicians in improving organ
donation outcomes.

Objective: A systematic review was conducted following Cochrane principles. MEDLINE, Embase, and CINHAL databases
were searched from inception to March 26, 2020.

Methods: Quantitative studies examining the effects of donation physicians on all deceased organ donation outcomes were
considered for inclusion. Review articles, editorials and opinion articles, and case studies were excluded. Study selection
was completed independently by 2 team members; all discrepancies were resolved by consensus. Two team members
independently extracted data from studies.

Results: A total of 1017 studies were screened, and |2 met inclusion criteria. Included studies were published between
1994 and 2019. Half used an interrupted time series design (n = 6; 50%), 3 (25%) were cohort studies, and 3 (25%) used a
before-and-after study design. Outcomes (reported in greater than 50% of included articles) included consent/refusal rate
(n = 8; 67%), number of potential donors (n = 7; 58%), and number of actual donors (n = 7; 58%). Across studies and
design types, there was an increase in potential organ donors ranging from 8% to 143% (Mdn = 33%), an increase in actual
organ donors from 15% to | 13% (Mdn = 27%), an increase in donor consent rate from —3% to 258% (Mdn = 12%), and an
increase in deceased donor transplants from 13% to 24% (Mdn = 19%) following the introduction of donation physicians.
Conclusions: Donation physicians have the potential to significantly improve deceased organ donation. Further
implementation and evaluation of donation physician programs is warranted. However, implementation should be undertaken
with a clear plan for a methodologically rigorous evaluation of outcomes.

Abrégé

Contexte: Le recours a des médecins responsables du don d’organes est une stratégie émergente qui vise a favoriser les
dons d’organes aprés le déces. Nous avons voulu vérifier son efficacité par le biais d’une revue systématique.

Sources: La revue systématique a été réalisée conformément aux principes de Cochrane. Les bases de données MEDLINE,
Embase et CINHAL ont fait I'objet d’une recherche depuis leur création jusqu’au 26 mars 2020.

Méthodologie: Ont été sélectionnées les études quantitatives mesurant I'effet des médecins responsables du don d’organes
sur tous les résultats de dons d’organes provenant de personnes décédées. Les articles de revue, éditoriaux, articles d’opinion
et études de cas ont été exclus. Deux membres de I'équipe ont procédé de fagcon indépendante a la sélection des études et
a I'extraction des données; les divergences ont été résolues par consensus.

Résultats: Des | 017 études sélectionnées, |12 satisfaisaient aux critéres d’inclusion. Les études incluses avaient été publiées
entre 1994 et 2019. La moitié des études incluses avait utilisé un modele de série chronologique interrompu (n = 6; 50
%), trois (25 %) étaient des études de cohorte et trois (25 %) avaient une conception d’étude «avant-aprés». Les résultats
(rapportés dans plus de 50 % des articles inclus) comprenaient le taux de consentement/refus (n = 8; 67 %), le nombre
de donneurs potentiels (n = 7; 58 %) et le nombre de donneurs réels (n = 7; 58 %). Aprés l'introduction de médecins
responsables du don d’organes, selon I'étude et le type de conception, on a observé une augmentation allant de 8 a 143
% (augmentation médiane [AM]: 33 %) du nombre de donneurs potentiels, de 15 a 113 % (AM: 27 %) du nombre réel de
donneurs, de -3 a 258 % (AM: 12 %) du taux de consentement et de 13 a 24 % (AM: 19 %) du nombre de transplantations
d’organes provenant de donneurs décédés.
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Conclusion: L’introduction de médecins responsables du don d’organes est susceptible d’améliorer significativement le don
d’organes aprés le décés. Il est justifié de poursuivre la mise en ceuvre et I'évaluation des programmes intégrant des médecins
responsables du don d’organes. La mise en ceuvre doit cependant étre entreprise avec un plan clair visant une évaluation

méthodique et rigoureuse des résultats.
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Introduction

Despite improvements in organ donation procedures and
practices in many countries across the world, a global short-
age of organs remains. In the United States, for example,
despite a nearly 5% annual increase in transplantation rates,
the gap between organ supply and demand has widened due
to anincrease in patients awaiting transplants.' Internationally,
specialists called “donation physicians,” “donor physicians,”
or “transplant physicians” are increasingly recognized as
playing a key role in improving organ donation rates.” All
donation physicians have expertise on organ and tissue dona-
tion.> However, the role of donation physicians varies across
countries.’ In Spain, donation physicians take the center role
in all components of the donation process and provide train-
ing to critical care staff.3 These physicians evaluate and diag-
nose brain death, manage the donation, and communicate
with the transplant team.® By contrast, in the United Kingdom
and Australia, donation physicians promote donation but do
not attend to every donor; instead, they work closely with
nurse donor coordinators who provide direct care.> However,
across most countries, besides acting as local champions for
organ donation within intensive care units and the broader
hospital, donation physicians have responsibility and
accountability for organ deceased donation* and work along-
side other health care professionals and administration to
facilitate organ donation.?

While donation physician programs exist, given the con-
tinued need to optimize organ donation internationally, it is
essential that interventions being used to increase organ
donation be evaluated for effectiveness so that resources can
be allocated appropriately.’ To this end, the purpose of this
review was to examine the published literature that reported
effectiveness of donation physicians on deceased organ
donation outcomes, including the number of potential
donors, the number of actual donors, and consent rates,
across different interventions and study designs.

Methods
Search Strategy

The search strategy was developed and performed with a
health sciences librarian who has expertise in systematic
reviews. A total of 3 online databases were searched:
EMBASE, MEDLINE, and CINAHL. There was no limit on
the date of publication and the search accounted for studies
published from the inception of each database up to March
26, 2020. Key terms used in the search included “donor phy-
sician,” “donation physician,” and “transplant physician.”
The complete search strategy is provided (see Supplemental
Additional File 1). Reference lists of included studies and
excluded review papers were assessed for eligible studies.

Inclusion and Exclusion Criteria

All quantitative studies that examined the effects of donation
physicians on deceased donation outcomes were included.
The specific outcomes were not decided upon a priori to
maximize inclusion of any articles that quantitatively evalu-
ated one or more possible outcomes following implementa-
tion of donation physicians (eg, the number of potential
donors, actual donors, consent rate). Review articles, editori-
als, opinion articles, and case studies were excluded. Articles
focused on living donation and nonphysician donor coordi-
nators were also excluded.

Study Identification

Screening was undertaken using Distiller Systematic Review
(Distiller SR) Software,® a web-based software that facili-
tates collaboration among reviewers during the study selec-
tion and data extraction processes. Screening occurred in 2
phases. In both phases, all records were assessed using 2
screening questions: (1) Does the study report on the role of
the donation physician? and (2) Does the study report on the
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effect of a donation physicians on an organ donation out-
come such as referral, consent, and/or donation rates? In
level 1 screening, 2 team members (L.D.A., W.J.S.) indepen-
dently assessed the titles and abstracts of all records identi-
fied in the search strategy. All potentially relevant articles, as
well as those where there was insufficient information to
decide eligibility, progressed to level 2 screening. In level 2
screening, full-text articles were assessed for eligibility
based on the inclusion criteria by 2 team members (L.D.A.,
W.J.S.). All discrepancies in study selection were resolved
through consensus between team members with consultation
of a third senior team member (J.E.S.) when necessary.
Reasons for exclusion were documented for all full-text
articles.

Data Extraction

A structured data extraction form was developed and piloted
on a sample of 5 studies. Once the form was finalized, data
from each article were extracted independently by 2 of 3 pos-
sible team members (L.D.A., W.J.S., N.G.). Data extracted
included (1) study identification—authors, publication year,
country/province/territory, language, publication status,
funding, study design, data collection dates; (2) participant
characteristics—sample description including sample size
and gender, age, education, health care professionals’ role,
health care professionals’ experience; health care setting;
and (3) outcomes—any information pertaining to organ
donation outcomes. Any discrepancies in data extraction
were resolved through a consensus process between the data
extractors. A third senior team member (J.E.S.) was con-
sulted when necessary.

Quality of Included Studies

Two team members assessed methodological quality of the
studies  independently (L.D.A., W.J.S., D.C.-Y.).
Discrepancies in methodological quality assessments
between reviewers were resolved through consensus. Two
validated assessment tools were used to conduct the method-
ological quality assessments. The Checklist for Quasi-
Experimental Studies (nonrandomized experimental studies)
from the Joanna Briggs Institute was used for interrupted
time series studies.” This checklist contains 9 items and
assesses studies in the areas of sampling, measurement, out-
comes, and statistical analysis. The Quality Assessment and
Validity Tool for Pre/Post-test Studies tool was used for
cohort and before-and-after study designs.®!? The Pre/Post-
test Studies tool assesses studies in 6 core areas: sampling,
design, control of confounders, data collection and outcome
measurement, statistical analysis, and dropout. A quality
score for each article was obtained by dividing the sum of the
scores by the total amount possible. All included studies
were classified using the same rating scale: weak (=0.50),
low-moderate (0.51-0.65), high-moderate (0.66-0.79), or

strong (=0.80). This rating system is based on a previously
developed system'3 and has been used in previous systematic
reviews.% 12

Data Synthesis

The data were categorized according to the organ donation
outcome addressed in the study. Data synthesis differed by
study design. For interrupted time series studies, the relative
year-to-year percent changes were calculated (eg, [(2001-
2000)/2000] and [(2002-2001)/2001]) and presented as dot
plots. The average relative percent change was calculated
and presented as bar graphs. For cohort and before-and-after
study designs, the relative percent change between the
cohorts or before-and-after data points was synthesized and
presented as bar graphs.

Results
Eligible Studies

A total of 1621 records were identified in the search. After
the removal of duplicates (n = 487), 1134 articles remained
and underwent screening based on title and abstract. This
first level of screening led to the exclusion of 1014 articles.
A total of 120 articles were assessed for eligibility through
full-text screening and 12 studies met the inclusion criteria
for the review (see Figure 1 for PRISMA [Preferred Reporting
Items for Systematic Reviews and Meta-Analyses] flow dia-
gram). A list of studies that were excluded upon full-text
review, including the reason(s) for their exclusion, are pro-
vided in Supplemental Additional File 2.

Study Characteristics

Characteristics of the included studies are provided in Table 1.
All studies were published between 1994 and 2019. Nearly
half of the studies were conducted in Spain (n = 5; 42%).
Other countries represented were Netherlands (n = 2; 17%),
Poland (n = 2; 17%), Brazil (n = 1; 8%), Greece (n = 1; 8%),
Uruguay (n = 1; 8%). None of the included studies were con-
ducted in North America.

Half of the studies (n = 6; 50%) used an interrupted time
series design, whereas 3 (25%) studies used cohort designs,
and 3 (25%) used a before-and-after study design. The period
of data collection in the studies ranged from 1 year'*!> to 11
years.!® Several different organ donation outcomes were
reported in included studies: consent or refusal rate (n = 8§;
67%),'*162! number of potential organ donors (n = 7,
58%),1415:1720.22 pnumber of actual organ donors (n = 7;
58%),!%17-20-2224 number of deceased donor transplantations
(n = 4; 33%),20-222% conversation rate (ie, how many poten-
tial donors become actual donors) (n = 4; 33%),'2""23 num-
ber of organs removed (n = 3; 33%),2?*?% and number of
multiple organs removed (n = 2; 17%)%%% (Table 1).
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Figure |. Preferred Reporting Items for Systematic Reviews and Meta-Analyses chart.

sampling and statistical analyses. The quality ratings for

Methodological Quality of Included Studies

All studies were rated as “weak” in methodological quality. ~ each included study are presented in the supplementary file
Reasons for reduced quality scores were largely around (see Supplemental Additional File 3 for studies with an
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Table I. Information for Included Studies.
Deceased donation outcomes reported (units)
Potential ~ Actual Consent Organ Organ Conversion
First author (ref.) Data collection (total years) donors donors rate procurement transplants rate
Cohort studies
Netherlands
Vorstius Kruijff et al'® 01/2014-12/2014 (1) %
Witjes et al'’ 01/2013-06/2016 (4) %
Spain
Dominguez-Gil et al'*  11/01/2014-04/30/2015 (1) %
Interrupted time series studies
Brazil
Sarlo et al®® 2011-2014 (4) N N %
Greece
Karatzas et al? 2001-2005 (5) N N N
Spain
Matesanz et al*?® 1989-1992 (4) pmp %
Matesanz et al*?* 1989-1992 (4) pmp pmp/%®° pmp
Miranda et al*'® 1990-2000 (11) pmp %<
Uruguay
Mizraji et al'® 2000-2005 (6) N/pmp  N/pmp %¢
Before-and-after studies
Poland
Czerwinski et al?® ~2011-2014 (3.5) N N %¢ %> N/per donor % of PD¢
Sikora et al'’ 7-06/2012 (>1.5) N N %° % of PD?
Spain
Santiago et al?' Not specified % pmp %¢ Per donor  Per donor % of AD

(>6)

Note. N = total number of individuals; pmp = per million people; PD = potential donors; AD = actual donors.

aFor some, but not all, variables.

®Multiple organs removed.

Calculated from refusal rates.

dCalculated from potential and actual donors.

interrupted time series study design; see Supplemental
Additional File 4 for cohort and before-and-after study
design).

Organ Donation Outcomes

Potential organ donors. Of the studies reporting on potential
organ donors (n = 7), 4 reported data as absolute values,?2%-2223
2 as donors per million,''® and 1 as percent change.?! All 7
studies found a relative increase, between 8%!'¢ and 143%,! in
potential organ donors following implementation of donation
physicians (median increase, 33%). Among the interrupted
time series studies (Figure 2A and 2B), the average relative
year-to-year increase in potential organ donors across all stud-
ies ranged from 8%'® to 67%.?2 Among the before-and-after
studies (Figure 2C), the relative percent change in potential
organ donors ranged from 27%° to 143%.%!

Actual organ donors. Of the studies reporting on actual organ
donors (n = 7), 3 reported data as part per million'®?!?* and
4 as the absolute value.'®?02223 All 7 studies found an

increase between 15%2 and 113%'° in actual organ donors
following implementation of donation physicians (median
increase, 27%). Among interrupted time series studies (Fig-
ure 3A and 3B), the average relative year-to-year increase in
actual organ donors ranged from 15%2° to 73%.%* Among the
before-and-after studies (Figure 3C), the relative percent
change in actual donors ranged from 24%% to 113%."

Donor consent rate. Of the studies reporting donor consent or
refusal rates (n = 8), the average relative change in donor
consent rates ranged from —3% to 258% (median increase,
12%). Among interrupted time series studies (Figure 4A and
4B), the average relative increase in the year-to-year percent
change in donor consent rates ranged from 1%!'° to 17%.'% In
before-and-after studies (Figure 4C), the average relative
increase in donor consent rate ranged from —1%° to 11%."°
In cohort studies (Figure 4D), the relative percent change in
donor consent rate varied from 5%'7 to 259%.'°

Organ procurement. Of the 3 studies?!**?
organs procured, 2 reported data as absolute numbers

reporting on single
2425 and
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Figure 2. Relative percent change in potential organ donors for
interrupted time series (A-B) and before-and-after (C) studies.
Note. Figure 2A reflects the average relative year-to-year increase in
potential organ donors over the course of the study. Figure 2B reflects
average relative change year-over-year of the time series data presented
in Figure 2A. Figure 2C reflects the percent change in potential organ
donors following the intervention.

1 as per donor.?! The change in single organs procured (Sup-
plemental Additional File 5) ranged from 16%?' to 81%.242
Both studies?®* reporting on the procurement of multiple
organs provided data as a percent change (Supplemental
Additional File 6). For the interrupted time series study, the
average relative year-to-year increase was 38%,% and for the
before-and-after study, the average relative change in multi-
ple organs procured was 4%.2

Transplants. Four studies?®?!*224 reported on the number of
transplants from deceased donors (Supplemental Additional
File 7). Of these, 2 reported data as absolute numbers,?*?? 2
as per donor,?*?! and 1 as part per million.?* Among all stud-
ies, there was an increase in deceased donor transplants from
13% to 24% (median increase, 19%). Among interrupted
time series studies, the average relative year-to-year increase
in deceased donor transplants ranged from 13%?* to 24%.%
Among before-and-after studies, the average relative year-
to-year increase in deceased donor transplants ranged from
13%*! to 20%.2°

Figure 3. Relative percent change in actual organ donors for
interrupted time series (A-B) and before-and-after (C) studies.
Note. Figure 3A reflects the relative average year-to-year increase in
actual organ donors over the course of the study. Figure 3B reflects
average relative change year-over-year of the time series data presented
in Figure 3A. Figure 3C reflects the percent change in actual organ donors
following the intervention.

Organ donor conversion rate. Of the 4 studies'*!?3 reporting

on organ donor conversion rates (Supplemental Additional
File 8), 3 reported data as percent of potential donors!®-2%-23
and 1 as percent of actual brain deaths.”! Among interrupted
time series data, the average relative year-to-year increase in
the organ donor conversion rate was 30%.2> Among before-
and-after studies, the relative percent change in organ donor
conversion rates ranged from 6%'° to 23%?! among studies
reporting a positive change and a —3% percent change in one
study reporting a decrease.?’

Discussion
Summary of Findings

Of the studies that reported actual and potential numbers of
deceased organ donors in this review, all found an increase in
these outcomes following the implementation of a donation
physician program. Organ donor consent rates and actual
deceased donor transplantations also experienced positive
increases in most studies. Overall, the implementation of
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Figure 4. Percent change in donor consent rates for interrupted
time series (A-B), before-and-after (C), and cohort (D) studies.
Note. Figure 4A reflects the average relative year-to-year increase in
donor consent rates over the course of the study. Figure 4B reflects
average relative change year-over-year of the time series data presented
in Figure 4A. Figure 4C reflects the percent change in donor consent
rates following the intervention. Figure 4D reflects the percent difference
in donor consent rates between 2 cohorts. ICU = intensive care unit.

donation physicians was associated with a positive effect on
deceased organ donation and transplantation. However, due
to a lack of direct comparisons between different programs
and in the absence of well-controlled studies, it is difficult to
draw conclusions regarding the role of donation physicians
in promoting organ donation rates. Consequently, many
other factors may have affected the results reported in the
reviewed studies.

Limitations of Included Studies

While we saw a trend for a positive effect on donation out-
comes with donation physicians, the included studies had

several limitations. First, as most studies included in this
review found a positive result, it is possible that the presence
of publication bias may have distorted the results of the cur-
rent study. It is therefore possible that the true effects of donor
physicians are not as favorable as the current findings sug-
gest. As well, there were several methodological weaknesses
in the studies. Notably, all included studies were rated as
weak, the lowest grading in methodological quality, illustrat-
ing a need for well-designed studies in this area. For before-
and-after and cohort studies, it was not clear if the interventions
(eg, training sessions for physicians) would need to be regu-
larly implemented and, if so, how regularly they would need
to be implemented to ensure the positive effects are main-
tained. Thus, future longitudinal studies would be an asset in
this area of study. The amount and type of training physicians
received also varied between studies. When defined, training
appeared to range from online modules to in-person training
courses; however, in many studies, the training of physicians
was not explicitly defined. This may have affected the study
outcomes. Studies also varied in statistical rigor, and few
studies performed inferential statistical tests. As most studies
did not report statistical significance, we could not consider
effect sizes or precision of estimates in evaluating the find-
ings. As well, none of the interrupted time series studies
reported baseline data, making it difficult to evaluate the
extent to which the intervention improved organ donation
outcomes over and above secular trends. As with all uncon-
trolled studies, it is possible that other interventions were
implemented during the period that resulted in improved
outcomes.

Limitations of the Present Review

The present review has some limitations. First, as we did not
search gray literature databases, this review may not include
all relevant work. Second, we did not contact the study
authors to clarify data that could have made pooling easier.
Third, the wide diversity in how the data were reported com-
plicated our ability to compare results across studies. For
instance, some studies reported results as absolute values,
others as percent change, and others as parts per million or
per donor, leading to difficulties in data synthesis. To address
this in interrupted time series data, we calculated the average
relative percent change year-over-year for each variable.
This allowed us to better compare intervention outcomes
across studies, irrespective of how the data were reported.
Fourth, a protocol was not in place before the searchers were
conducted. This limits the rigor of the approach taken to con-
duct the search, data review, extraction, and appraisal. Fifth,
studies conducted in Spain are overrepresented in this review,
with 5 out of the 12 using Spanish data. While Europe is well
represented, with 9 out of 12 studies from European coun-
tries, and South America also has representation, with 3 out
of 12 studies, none of the included studies were from North
America or Asia. Thus, it is not clear to what extent the
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findings would be applicable globally. Finally, we also
excluded studies that examined the role of nonphysician
coordinators in increasing organ donation. While we were
specifically interested in the role of physician coordinators,
future reviews should include studies evaluating the role of
nonphysician coordinators, including conducting compara-
tive analyses regarding their efficacy as compared with their
physician colleagues. It is important to identify if nonphysi-
cian coordinators, who would be less expensive, are equally
effective in increasing donation rates.

Conclusions and Future Research

In summary, this review found important improvements in
deceased organ donation outcomes following the introduc-
tion of organ donation physicians. Although the quality of
the included data was weak, the identified positive trends
suggest that further implementation and evaluation of dona-
tion physician programs is warranted. However, implemen-
tation should only be undertaken with a clear plan for a
methodologically rigorous evaluation of outcomes, includ-
ing economic indicators. To this end, future studies must
consider other factors that may influence increasing donation
and transplantation rates. For instance, concurrent changes in
policies and procedures may positively affect organ dona-
tions rates, making it difficult to ascertain whether the effects
are truly due to donor physician programs. Thus, subsequent
research must take into a careful account any additional or
parallel interventions that may be taking place. As well, the
presence or implementation of organ donation committees or
tissue donation coordinators may enhance the work of dona-
tion physicians and should also be accounted for in subse-
quent research. Finally, more details should be provided
regarding the structural aspects of the locations where the
interventions are implemented, as different locations will
have access to different resources, which may shape the effi-
cacy of the interventions.
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