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ABSTRACT

Background: Despite appropriate legislation and adequate financial
coverage, organ donation rates in Chile remain low. Experts blame high
familial refusal rates, while dismissing the effect of procurement process
inefficiencies. Our objective is to study some of those inefficiencies.
Methods: Using a two-step approach, we started by obtaining two
datasets, hospital discharges and organ procurements between years
2013-2017. We considered all patients that entered the system with a
critical neurological condition according to ICD10, and exited dead;
and all possible organ donors who entered procurement follow-up.
Second, we administered a survey on healthcare professionals
(physicians and registered nurses) in ER and ICU of 3 large hospitals in
the capital, which aimed at describing procurement process knowledge
and behavior. We used descriptive statistics for the analysis of both
approaches.

Results: At the first analysis we found that 87% of patients qualifying
as possible donors never entered procurement follow-up and, as 50%
of families refused to donate, 6% of all possible donors became
effective organ donors.

The survey was answered by 88 professionals. 50% physicians, 70%
from ER. 51% declared they’ve actively detected a possible donor but
43% referred them to the Local Procurement Coordination. 10% of the
surveyed population was not sure about the validity of brain death
diagnosis, and 52% never received formal training on any organ
donation topic while studying. 73% thought procurement activity was
important, but 40% declared not knowing enough about it. ICU
professionals were more knowledgeable than ER (81% vs 23%
declared more than sufficient knowledge, p<0.001).

Conclusions: The insufficient knowledge of procurement activity and
concepts, especially from ER professionals may explain the lack of
possible donor detection and referral found at a national level.
Although the small sample may not be fully representative of the target
population, the findings provide the insight that the efforts to increase
Chilean organ donation rates should be put in educating healthcare
professionals that participate in the procurement process, or even
automating and standardizing the process to stop relying on people’s
knowledge.
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Introduction

Despite that organ transplantation is the most cost-
effective treatment for several end stage organ
diseases ', a high number of patients die while
waiting for a transplant 2. This happens because
organ supply, expressed as organ donation, is far
smaller than organ demand. Despite there being
two ways to become an organ donor: either by
being a living kidney or liver section donor, or by
being a non-living donor (after brain death or
cardiorespiratory arrest death), organ donation
rates in the world remain low. Worldwide, the ratio

between living and non-living donors is around
1:1.6 3.

However, global organ donation rates from dead
donors are, in general, critically low. Spain is the
leading country with 46 donors per million
population (pmp), followed by the US with 44 pmp
in 2021 4. These figures are neither representative
of the reality of the world nor European figures,
which are only 19.48 pmp. Meanwhile, the reality
of Latin America is even worse, with 7.26 pmp in
2021 5.

Chile, despite having a legislation comparable to
developed countries, which ensures coverage for
the whole population and an organ donation opt-
out system, has an average donation rate of 6-8
pmp. This low donation rate is explained mainly by
two phenomena: the high rates of familial refusal
towards donation, and insufficient possible organ
donor (PD) identification and referral in hospitals ©.

But traditionally Chile had blamed high rates of
familial refusal as the only explanation for the low
organ donation rates, dismissing the effect of
insufficient identification and referral, and correct
procurement process management 7. In fact, in a
former experience we discovered that most of the
Chilean non-living donation rates are explained
mainly by chance ¢, which may be related to
inefficiencies in the procurement process, both in the
first stage of identification and referral, and during
the subsequent maintenance stages.

The procurement process, which is carried out by

Local Procurement Coordinations, can be divided in

sub-processes or stages, which are 7:

1. Detection and referral of the possible donor in
emergency rooms (ER), intensive care units (ICU)

2. Transfer of the possible donor (for those
detected in ER) to an ICU for hemodynamic and
metabolic stabilization, and maintenance

3. Brain death diagnosis (Chilean case)

4. Request of donation consent to the patient’s
family
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5. Coordination and logistics of the extraction
surgery and transfer of organs and tissues to
the implantation institutions.

Following the same numbering, we will explain each
stage, and mention some of the professionals that
participate and their duties in them:

1. When the severely ill patient arrives at an ER,
they receive attention from a multidisciplinary
team: doctors, nurses, and technicians. During
this diagnostic evaluation that includes lab and
image tests, the patient receives physiologic
support and, if required, is moved to the
surgical room or the intensive care unit. In
parallel, they could notice that the patient
meets the possible donor criteria: they arrived
with an acute neurological condition (stroke,
anoxia, or head trauma, among others), they
have a Glasgow Coma Scale score of 7 or less
out of 15, and ideally, they are not under the
influence of a sedative drug. Once someone
from the clinical team detects the possible
donor, they must refer them to the Local
Procurement Coordination 8, a unit that in Chile
is composed of registered nurses.

2. To transfer a patient to an ICU, firstly the
patient must be admitted to it, something that
may be limited due to bed availability or
medical willingness 7. Despite there are
guidelines and requirements for possible donor
admission, the final decision always rests on the
treating physician of the ICU. Once the PD is
admitted to the ICU, they must receive standard
of care together with some precautions that are
unique to PDs 910, In the care of a critical
patient, all those professionals intervene, and
also from different shifts 11,

3. The only way a diseased patient can become
an organ donor in Chile is by brain death
diagnosis 12, a diagnosis that is not exempt of
controversies '3. To certify brain death, there
are several conditions that must be met and, if
there are doubts or not enough expertise, the
procurement nurse may not have enough
resources to continue with the process. The
Chilean law demands 2 physicians to perform
the apnea test and certify brain death, where
at least one of them must be a neurologist or
neurosurgeon, and none of them must be part
of a transplantation program. Nonetheless, the
participation of other professionals such as
nurses is desirable and useful 12.

4. In Chilean law, the procurement team is the only
one who can request donation to the potential
donor’s family. But for that, the family must be
notified about the death of their relative
beforehand, and the treating physician is the
one responsible for that 2, Nonetheless, it is
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desirable that a constant communication
between the treating team (both at the ER and
ICU levels) and the family is held in order to
establish from the beginning the severity of the
patient’s condition and the high probability of
death 10 (but never mentioning organ donation)
12
5. The role that ICU professionals play at this
stage is maintaining a dead patient in the best
conditions for organ retrieval, something that
can last several hours until having surgical ward
and surgeon availability 1°.
As we can see, in each of these stages there are
several healthcare professionals involved. The
descriptions illustrate how labor-intensive a
procurement process can be, and thus, how prone it
is to fail, at least from the human-labor perspective.
It would be interesting to know to what extent do
the healthcare professionals know about their
participation in the procurement process, and how
much do they know, or admit to know, about the
procurement process itself. Would a lack of
knowledge explain, at least partially, the scarcity
in organ donation rates in Chile2

Methods

To examine some of the inefficiencies in the
procurement process that lead to low donation
rates, beginning when a PD is identified until the
family is asked for donation, we used two
simultaneous methods, or a two-step approach. The
first one intends to understand how many possible
donors are lost at the first stage of detection and
referral. The second step intends to explain the
numbers obtained at the first stage from the
healthcare workers’ self-perception of participation
and knowledge.

The Scarcity of Organ Donors in Chile

APPROACH 1
Aim: Determining the amount of PD
lost in the first step of the procurement

process.
We used the hospital discharge databases from
hospitals all across the country between 2013 and
2017, as provided by the Ministry of Health (MH).
We filtered for patients discharged as dead and
with an admission diagnosis that suggested they
could have suffered from brain death. Using expert
knowledge, we considered 1,778 pathological
health conditions according to ICD-10(as granular
as sub-diagnosis with 4 string codes), including
different types of trauma, stroke, hypoxia, and
hemorrhages, among others. A summary of the
conditions are listed in Table 1. Being admitted to
a hospital because of one of these conditions is one
of the primary indicators that allow patients to be
considered as a PD. The second one is being
admitted showing a Glasgow Coma Scale value of
7 or less, but as we didn’t access that information,
we decided to consider only patients that were
discharged as dead (patients will never become
organ donors unless they die first). Additionally, we
considered only patients younger than 76 years old
(75 was the oldest a patient could be to become an
organ donor in Chile at the time) 1415,

We matched that database with organ donation
records between 2013 and 2017 from the MH’s
National  Procurement and  Transplantation
Coordination. This last database contains the total
number of PD (identified and entered to follow-up),
ineligible patients (due to contraindications or other
issues), patients whose families denied donation,
and effective donors. For this comparison we used
queries for basic statistics on PostgreSQL, this is,
quantities, and percentages.

Table 1: Summary of ICD-10 diagnosis (3 string codes) that may lead to brain death, considered to filter

hospital discharges as possible donors.

Type of diagnosis Codes with 3 strings

N° codes with 3 strings

Hemorrhage 160, 161, 162 3
Hypoxia V90, V92, W65, Wbb, W67, W68, W69, W70, W73, W74, W75, W76, | 26
W77, W78, W79, W80, W81, W83, W84, X70, X71, X91, X92, Y20, Y21
Infection A86, A87, A88, A89, GO0, GO1, G02, G03, G046, G0O7, GOS8 11
Inflammation GO09, G92 2
Stroke G46, 163, 164, 167 4
Trauma S01, S07, S08, VO1 - V04, V09 - V89, V99 142
WO1 - W27, W30 - W34, W41, X72 - X74, X80, X82, X93 - X95, YOO, YO1,
YO3, YO4, Y22 - Y24, Y29, Y30, Y32
Tumor C70,C71,D33, D42, D43 5
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APPROACH 2

Aim: Determining the level of
perceived knowledge and

participation of healthcare workers in

the procurement process.

We asked healthcare professionals involved in
emergency rooms (ER) and intensive care units (ICU)
about their level of knowledge and participation in
the identification stage and the procurement
process in general, and their own willingness to
become an organ donor. We administered the
questionnaire shown in Table 2 at the workplace of
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each participant through an online survey (Google
Forms) using tablets, during 2017 and 2018.

We purposefully chose 3 hospitals (2 public and 1
private) in Santiago, the capital of Chile, because
of their comparatively high historical number of
donors. The decision was based on having enough
probability of participation in the procurement
process and thus, obtaining richer information. This
type of purpose bias in participant sampling is used
in qualitative studies with the aim of obtaining
better quality information since the ones that have
a higher probability of participating in the activities
under study should be able to better answer the
questions.

Table 2: Survey administered to ICU and ER health professionals

N° Question Alternative

1 Do you work exclusively in this unit? Yes/no

2 How do you feel about the workload? Very low - Very high (1 - 5)

3 How is your relation with the wunit (ER, ICU, | Very bad - Very Good (1-5)
Procurement)?

What do you think about brain death?

Alternatives (includes “other”)

of a possible organ donor?

Have you identified or been present at the detection

Yes/No/Not sure

process have you participated?

6 In which of the following stages of the procurement

Alternatives (includes “other”)

donor?

7 Do you get to know if the patient became an organ

Yes/Yes, and even the organs that were
donated /No

Having that information...

I like it/It's useful /None of them

team’s work?

How familiarized are you with the procurement

Nothing / very much (1-5)

organ donation has in your hospital?

10 What do you think about the procurement team’s | Alternatives (includes “other”)
work?
11 What do you think is the level of importance that | Very low - Very high (1 - 5)

working there, Profession

12 How has it changed over time? Has not changed, It has become better, It has
become worse
13 Would you be willing to donate your organs when | Yes, No, Don’t know
you die?
14 Why? (Differentiated by yes, no, don’t know) Alternatives (includes “other”)
15 Demographics: Age, Sex, Hospital, Service, Time | Years, F/M, Hospital, ICU/ER, Less than 1

year/1-5/5-10/10-15/15-20/20-25/ more
than 25, Physician/Nurse

16 Was donation and transplantation a subject, or was | Yes, No, Not sure
it treated as a subject at college when you studied?

17 Have you had training courses in donation and | Yes, No, Not sure
transplantation?

18 Who taught the training course you had? Alternatives (includes “other”)

We used descriptive statistics to explore the data
(quantities, percentages, averages, and standard
deviations), and chi-square tests to compare
proportions between groups, using the Google
Spreadsheet software. This study was approved by
the |Institutional Review Boards of all the
participating institutions.

Results

APPROACH 1

Between 2013 and 2017, there were 18,905
patients admitted to a hospital with an ICD-10
diagnosis that could have ended in brain death and
who were discharged as dead. Sixty percent of
them (11,412) were younger than 76 years old.

Medical Research Archives |https://esmed.org/MRA /index.php /mra/article /view /4812 4



https://esmed.org/MRA/index.php/mra/article/view/4812

Medical
Research
Archives

During the same period, there were 1,480 patients
identified as PD entering procurement follow-up,
corresponding to just 13% of the PD shown above
(1,480/11,412). In other words, 87% of patients
who qualified as PD were never identified or
referred to the Local Procurement Coordination
(LPC), and so never entered procurement follow-up.

Of those 1,480 identified PD who started follow-
up, 153 were further contraindicated (10%)
because they were considered inappropriate due
to a co-existing medical contraindication (for
example, active cancer) or another reason (process
failures, for example). As a result, 1,327 patients,
only 12% of the initial number of PD, reached the
stage where their families were asked to make a
donation. Of those families, 668 (50%) refused to
donate, leaving only 659 of the 11,410 initial PD
(6%) converted into effective organ donors.

In summary, from a total of 11,412 possible organ
donors, 1,480 (13%) were identified and referred,
and just 659 (6%) became actual donors. This shows
that there are, indeed, big sources of process
inefficiencies that lead to effective organ donor
losses.

APPROACH 2

Sample description

The survey (as shown in Table 2) was consented and
answered by 88 healthcare professionals, 44
physicians and 44 nurses, out of which 43 were
male and 45 female. Forty five of them (51%) came
from public Hospital #1, 25 (28%) from private
Clinic #1, and 18 (20%) from public Hospital #2.
Sixty two (70%) of the responses came from ER
staff, and 26 (30%) from ICU staff. The mean age
was 36 years old (with a standard deviation of
10,9 years). Most of the respondents (38%) had
been working in their workplace for 1 to 5 years,
followed by 5 to 10 years (31%).

Most of those who answered the survey worked only
in the unit where they were interviewed (64%, 56)
and, out of them, 68% were nurses. Most of them
declared that the workload in their units was from
medium to very high intensity and that the working
relationship between both units was quite good.

Organ donation perspective

In terms of their willingness to become an organ
donor themselves, 86% (76) of the healthcare
professionals declared they would like to become a
donor, while 8% (7) would not, and 6% (5) were
not sure about it. The main reasons given to be a
donor were: “Because | can save lives” (74%),
“Because | don't need organs after death” (53%),

The Scarcity of Organ Donors in Chile

“Because | participate in the process and | know it
is tfransparent/honest/beneficial” (39%), “Because
| know patients who have received a tranplant”
(33%), “Because it is the right thing to do” (28%),
“Because | know patients on a waiting list” (26%),
“Because | could need a transplant someday”
(24%), and “Because it is a positive investment of
time and resources for the hospital” (17%).
Meanwhile, the reasons given for not becoming a
donor were: “Because of religious reasons” (4),
“Because | don’t care” (1), and “Because transplants
don’t work well” (1). Finally, the ones given for not
knowing whether to be a donor or not were:
“Because I've never thought about it” (2), “Because
the process is not clear and | don’t know the results”
(2), “Because | am not sure the medical staff goes
out of their way to save me” (2), “Because it scares
me” (2), and “Because | believe it would benefit
people with power and influence and not who
needs it the most” (1).

General knowledge in organ donation
90% of healthcare professionals surveyed believed
that brain death is a valid diagnosis of death, while
the other 10% had doubts or had never thought
about it. 40% said they had covered topics related
to donation and transplantation during their studies,
while 8% were not sure. Only 42% stated they had
attended a formal training course on organ
transplantation and donation during their working
life, where the teaching institution was the LPC
(19%), "the unit where | work" (14%), the Transplant
Unit (13%), or scientific conferences (11%).

Only 25% got to know if the patient became an
actual donor, and 17% even got to know which
organs were donated. The remaining 55%
declared they did not enquire nor receive that
information, most of them (98%) belonging to ER
(significantly different from ICU: p-value <
0.0006). 61% said they like or would like to have
that information, 40% said it is or would be useful,
while 18% were not interested at all: 69% of which
were physicians, but not significantly different from
nurses (p-value = 0.097), and 75% of which
belonged to the ER, also not significantly different
from ICU (p-value = 0.66).

Participation in the

process

Most of the healthcare professionals surveyed had
identified or had been present during the
identification of a PD (83%) but only 62% of them
had actively done it (which corresponds to 51% of
the total surveyed personnel). The remaining 17%
had never identified a PD. Only 43% of the
healthcare professionals called the LPC after

procurement
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identifying the PD, 36% required the support of
another  professional with greater medical
expertise, and 27% referred the patient to the ICU
instead. Only 25% performed the Glasgow Coma
Scale exam, main indicator for referring possible
donors.

38% had participated in collecting laboratory
samples, 45% in handling the PD, 15% in talking
with the family, and 13% in the apnea test. 26%
participated in other activities such as diagnosis,
assessment of laboratory samples, management of
resources for maintenance, certification of death,
and notifying the family of the brain death
condition. 11% said they had not participated in
any stage.

As physicians and nurses have different duties and
take care of different variables during the
procurement process, it is interesting to compare the
different stages of the process that they declare to
participate in. Table 3, shows the proportion of
involvement of physicians and nurses in each
activity. Out of these, it is interesting to observe that
there is a statistical difference between professions
in the identification of PDs, where more nurses

The Scarcity of Organ Donors in Chile

declare to identify or be present during the
identification of the PD. Nonetheless, this differes is
not significant when they were asked about active
identification. We can also observe a statistical
difference in the participation in the process in
general, where more physicians declare to not
participate in the process at all. Following the same
analysis, it is interesting to observe that more nurses
declare to participate in the maintenance of the
patient. The last significant difference in
participation, collecting laboratory samples, was
expected to be higher in nurses. Nonetheless,
performing the apnea test unexpectedly showed no
significant differences, where the participation of
physicians was expected to be higher than nurses
since the law requires at least 2 physicians to
perform it (only one of them neurologist or
neurosurgeon). Finally, it was surprising that none of
the professions declared a high participation in
talking with the family of the patient, at least about
the prognosis and status of the former. In summary,
we observed a generally lower participation of
physicians in the process as a whole and in specific
stages or duties where they were expected to
participate more.

Table 3: Survey responses in ICU and ER separated by the specific healthcare profession.

Stage Participation Nurse Physician p-value Chi-2

Had identified or been present during a PD identification No 0,07 0,25 0,0194%
Yes 0,93 0,75

Does not participate in any stage No 0,95 0,82 0,0439*
Yes 0,05 0,18

Receive the critical patient No 0,48 0,45 0,8308
Yes 0,52 0,55

Identify the PD No 0,52 0,45 0,5223
Yes 0,48 0,55

Refer the PD to someone with higher rank No 0,57 0,70 0,1836
Yes 0,43 0,30

Refer the PD to the LPC No 0,57 0,57 1,0000
Yes 0,43 0,43

Refer the PD to the ICU No 0,75 0,70 0,6321
Yes 0,25 0,30

Collect laboratory samples No 0,43 0,82 0,0002%
Yes 0,57 0,18

Maintenance of the patient No 0,34 0,75 0,0001*
Yes 0,66 0,25

Talk to the family No 0,91 0,80 0,1331
Yes 0,09 0,20

Perform the Glasgow Coma Scale exam No 0,68 0,82 0,1396
Yes 0,32 0,18

Apnea test No 0,91 0,84 0,3336
Yes 0,09 0,16

Table 4 shows the responses of the healthcare
professionals belonging to ER and ICU in relation to
their declared participation in each stage of the PD
management, in percentage of the total
respondents of each unit. We can observe that the
stages that have a significant difference are the
ones expected to have it. For example, it was

expected that ER personnel participate more in
receiving the patient, in referring them to the ICU
(instead of to the LPC), and in performing the
Glasgow coma scale test (performed upon arrival).
Similarly, we were expecting to observe a higher
involvement of the ICU personnel in the maintenance
of the patient. Nonetheless, it is interesting to not
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observe a statistical difference in the performance
of apnea test, because this is done almost at the end
of the process, almost always at the ICU. Finally, it
is also interesting to find that, despite the statistical

The Scarcity of Organ Donors in Chile

difference in receiving the patient, there was no
difference in the identification of the possible
donor.

Table 4: Survey responses of health professionals separated by their working unit

Stage Participation ICU ER p-value Chi-2

Had identified or been present during a PD identification No 0,08 | 0,19 0,1620
Yes 0,92 | 0,81

Does not participate in any stage No 0,88 | 0,89 0,9733
Yes 0,12 | 0,11

Receive the critical patient No 0,77 | 0,34 0,0002%*
Yes 0,23 | 0,66

Identify the PD No 0,54 | 0,47 0,5448
Yes 0,46 | 0,53

Refer the PD to someone with higher rank No 0,69 | 0,61 0,4799
Yes 0,31 0,39

Refer the PD to the LPC No 0,54 | 0,58 0,7155
Yes 0,46 | 0,42

Refer the PD to the ICU No 0,96 | 0,63 0,0014%
Yes 0,04 | 0,37

Collect laboratory samples No 0,77 | 0,56 0,0703
Yes 0,23 | 0,44

Maintenance of the patient No 0,38 | 0,61 0,0497*
Yes 0,62 | 0,39

Talk to the family No 0,85 | 0,85 0,9166
Yes 0,15 | 0,15

Perform the Glasgow Coma Scale exam No 0,92 | 0,68 0,0152%
Yes 0,08 | 0,32

Apnea test No 0,77 | 0,92 0,0520
Yes 0,23 | 0,08

Knowledge about procurement
Regarding the perception about LPC duties, 73%
declared thinking that the job of those who work in
the LPC is very important, 41% declared thinking it
is a good job, and 36% gave other opinions, such
as: it is difficult, demanding, sacrificed, or
exhausting. 5% declared not knowing what duties
they had.

When healthcare professionals were asked about
their awareness of procurement work and duties,
they rated themselves as low as 2.9 + 1.3 in a five
point Likert scale even when they considered that
the procurement and donation activities were
important (3.7 + 1.1) to the institution where they
were working. Moreover, this low awareness was
unequally distributed among healthcare

professionals. For example, in Figure 1 we can see
that while 8% of the ICU staff declared knowing
nothing or not enough about this issue, 53% of the
ER personnel did so (24+29%). On the other hand,
81% (46+35%) of the ICU staff and 23%
(19+3%) of ER staff declared to have high or very
high familiarity with the procurement process.
Making it clear that there are knowledge gaps that
need to be filled in the emergency unit (p-value <
0.0002, when comparing both ICU and ER groups).

If this same question is compared between doctors
and nurses, nurses seem fo be better prepared,
although not significantly, since 34% (25+9%) of
physicians and 45% (30+16%) of nurses rated
themselves as having high or very high knowledge
(p-value = 0.76), as shown in Figure 2.
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Figure 1: Familiarization or knowledge of procurement team’s work separated by unit expressed in a scale

from 1 to 5 or from “Nothing” to “Very high”
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Figure 2: Familiarization or knowledge of procurement team’s work separated by type of health
professional expressed in a scale from 1 to 5 or from “Nothing” to “Very high”
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The process to achieve an actual donor from a PD
is long and difficult, requiring complex teamwork
from several healthcare professionals.

Our results show that, almost 90% of the PD were
lost because they were not identified in ER or ICU,
leaving just a small fraction of all PD to the LPC to
try to achieve an actual donor, which is even more
limited by a familial refusal rate of 50%. Despite
the latter figure, the data shows that it is evident

30%

High Very High

that it is more efficient to increase PD detection and
referral rather than trying to reduce familial
refusal.

So, the question is: Why do we fail to properly
identify and refer the PD to the LPC2 By asking
healthcare professionals who work in those clinical
units about their knowledge and attitudes about
donation and procurement, we came to the
conclusion that the answer to the question is “lack of
education and preparation”.
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For example, even though most professionals
identified themselves as donors, the most frequent
reasons cited by those who don’t want to become
an organ donor, or who are not sure about it, reveal
a lack of preparation not only regarding donation
and procurement (where they state to fear or be
unaware about the steps and validity of the
procurement process and its results), but also
regarding the survival advantage of a functional
allograft in a patient with an end-stage disease, or
even the validity of brain death condition.

A PD is a critical patient that as other critical
patients, must receive the proper care and must be
referred to the unit capable of delivering that care.
In fact, the Chilean law establishes that it is the
responsibility of the treating physician to refer all
PD to the LPC 12(r19451), This implies that those
physicians must know how to identify and refer a
PD. Although the majority of healthcare
professionals who answered the survey declared
that they had participated in the identification of a
PD, less that 2 thirds of them declared being the
one actively identifying the PD, which means that
the rest realized it was a PD only after someone
else mentioned it. Situation that is not surprising if
we remember that only one fourth of the
professionals declared to perform the Glasgow
Coma Scale test, one of the main indicators for
identifying a PD. We also noticed that the problem
was not only with knowing when a patient should be
considered a PD, but also with where the patient
should be referred to. We found a discrepancy in
who was notified about the PD, where the LPC was
considered less than half of the times. So we
discovered 2 big issues that may explain the low
number of PD entering procurement follow-up as
found in our first approach: ER and ICU
professionals don’t detect PD, and when they do,
they don't refer them to the correct unit.

In terms of their participation in the rest of the
process, it is worrying that somewhat less than half
of the surveyed healthcare professionals declared
to have participated in the clinical care of the PD.
Even more worrying is that 11% declared not
engaging in any clinical activity around a PD. But
what may explain this low participation is simply the
lack of awareness that a PD is a critical patient as
any other, and that their maintenance and care is
delivered by the teams that the same respondents
belong to. In other words, there's a possibility that
all of the respondents have participated in the
procurement process without knowing or being
aware of it.

To revert this lack of awareness it is crucial to
educate ER and ICU professionals not only about

The Scarcity of Organ Donors in Chile

how to manage a PD, but also in the fact that they
do participate in the procurement process, how they
participate, and that this participation s
fundamental for the output these PD have. As we
saw in our results, only one fourth of the surveyed
healthcare professionals got to know the outcome
of the PD they identified, referred, and/or
maintained, particularly if they became an actual
donor. This information is a key piece of education
that the LPC's have pending '4'7. For the
procurement team, it should be of strategic value to
both share the outcome of the PD and provide
feedback about how the care the patients received
in the maintenance units may explain their outcome
(both  positive and negative). Empowering
healthcare professionals and showing them how a
donor can improve the life of patients waiting for
an organ, can boost the activity, the care, and the
perception of the importance of procurement (which
is already high), and the perception of the
goodness of it (which is not particularly high).

All the previous paragraphs are consistent with the
finding that less than half of the healthcare
professionals declared having received some
instruction on organ donation while being students,
or in the institution where they work. What is
concerning is that while these professionals are not
receiving the proper education in organ donation
and procurement neither from their educational
institutions, nor from their working places, they are
still expected to know how to detect and refer a
PD, and participate throughout the process to
obtain effective donors.

We suggest focusing the first education efforts on
the ER personnel since this group declared having a
significantly lower knowledge of the procurement
process, since most of the PD are admitted to the
hospital at this unit 8 but their detection and referral
is not statistically higher than in ICU, and since early
referral (i.e., from ER rather than ICU) leads to more
organ donors 1819, And even though educating
physicians and nurses at the same time should be
feasible, we suggest starting with physicians. This,
because this group showed less knowledge and
participation (or perceived participation) in the
procurement process, and because they are the
ones required by law to refer all PD to the LPC, and
are the ones ultimately responsible for the outcomes
of the patients.

A limitation or possible bias of our work is that we
only surveyed healthcare professionals from three
big hospitals involved in solid organ procurement
and transplantation, a sample that may be small
and not fully representative of the target
population, that is, physicians and nurses at ER and
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ICU of public and private hospitals in Chile.
Nonetheless, our findings are consistent with the
international literature 11.20-26 and we believe that
they show us interesting insights about how well (or
badly) trained our professionals are in organ
donation and procurement. Even more considering
that the 3 participating healthcare institutions are
particularly sensitized and interested in procuring
donors since they have transplantation programs.

Conclusions

Organ donation rates could improve by making PD
identification easier, by training, educating, and
motivating healthcare professionals, by giving them
feedback about the outcome of the PD. We believe
that innovative solutions should be considered for
achieving the suggested improvements, like
technological interventions capable of facilitating
the detection and referral of PD, automating some
of the stages of the procurement process, providing

The Scarcity of Organ Donors in Chile

continuous training to healthcare professionals, and
giving feedback about their contribution to the
procurement process, like an experience that
increased PD identification and referral using a
smartphone application for ER and ICU physicians
and nurses %7.

Conflicts of interest statement
All authors declare that there is no conflict of
interest regarding the publication of this manuscript.

Funding statement

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-
for-profit sectors.

Acknowledgments

We acknowledge Daniel Andres Gonzalez for
revising English spelling and translating some
sections of the manuscript from Spanish to English.

Medical Research Archives |https://esmed.org/MRA /index.php /mra/article /view /4812 11



https://esmed.org/MRA/index.php/mra/article/view/4812
https://www.zotero.org/google-docs/?VfCw2c
https://www.zotero.org/google-docs/?6j5PeG

Medical
Research
Archives

References

1.

10.

11.

12.

Rana A, Gruessner A, Agopian VG, et al.
Survival benefit of solid-organ transplant in the
United States. JAMA Surg. 2015;150(3):252-
259. doi:10.1001 /jamasurg.2014.2038
Organ Donation Statistics | Organ Donor.
Accessed December 29, 2019.

http:/ /www.organdonor.gov /statistics-

stories /statistics.html

Shepherd L, O’'Carroll RE, Ferguson E. An
international comparison of deceased and
living organ donation/transplant rates in opt-in
and opt-out systems: a panel study. BMC Med.
2014;12(1):131. doi:10.1186/512916-014-
0131-4

IRODaT - International Registry on Organ
Donation and Transplantation. Accessed April
1, 2018. http://irodat.org/

Alvarez M. Newsletter RCIDT 2022. GODT.
Accessed October 23, 2023.
https://www.transplant-
observatory.org/download /newsletter-rcidt-
2022/

Gonzdlez Fuenzalida F, Gonzdlez Cohens F. El
sinsabor que deja el mejor afio en la donacién
de érganos para trasplante en Chile. Rev Med
Chile. 2018;146(5):547-554.

doi:10.4067 /s0034-98872018000500547
Gonzdlez Cohens F, Vera Cid F, Alcayaga
Droguett R, Gonzdlez Fuenzalida F. Andlisis
critico de la baja tasa de donacién de érganos
en Chile. Rev Med Chile. 2020;148(2):267-
276. doi:10.4067 /s0034-
98872020000200242

Budoy D, Rodriguez-Villar C, Pefia D, et al.
Effect of Active and Early Possible Organ and
Tissue Donor Detection in the Emergency Room
in a University Hospital. Transplant Proc.
2019;51(9):3027-3029.
doi:10.1016/j.transproceed.2019.08.022

da Silva Bento P, Santiago AD, Vendrame Saes
LS, et al. Loss of Potential Donors Due to
Hemodynamic Maintenance. Transplant Proc.
2020;52(5):1226-1230.
doi:10.1016/j.transproceed.2020.02.020
Martin-Loeches |, Sandiumenge A, Charpentier
J, et al. Management of donation after brain
death (DBD) in the ICU: the potential donor is
identified, what’s next? Intensive Care Med.
2019;45(3):322-330. doi:10.1007/s00134-
019-05574-5

Flores CML, Silva RM da, Tamiozzo J, et al.
CARE FOR POTENTIAL BRAIN-DEAD ORGAN
DONORS IN AN ADULT EMERGENCY ROOM:
A CONVERGENT CARE PERSPECTIVE. Texto
Contexto - Enferm. 2023;32:e20230032.
doi:10.1590/1980-265X-TCE-2023-0032en
Chile B del CN de. Ley Fdcil. Published

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

The Scarcity of Organ Donors in Chile

November 27, 2014. Accessed December 10,
2021. https://www.bcn.cl/leyfacil

Skowronski G, Ramnani A, Walton-Sonda D, et
al. A scoping review of the perceptions of
death in the context of organ donation and
transplantation. BMC Med Ethics.
2021;22(1):167. doi:10.1186/512910-021-
00734-z

ICD-10 Version:2016. Accessed October 23,
2023. hitps://icd.who.int /browse10/2016/en
Departamento de Estadisticas e informacién en
Salud. Egresos Hospitalarios. Accessed July 1,
2019. http://www.deis.cl/estadisticas-
egresoshospitalarios/

Alcayaga Droguett R, Stiepovich Bertoni J,
Gonzdlez Fuenzalida F, Alcayaga Droguett R,
Stiepovich Bertoni J, Gonzdlez Fuenzalida F.
Disefio de una propuesta de protocolo de
estandarizacién y gestion de calidad para el
proceso de procuramiento de oérganos. Rev
Médica Chile. 2019;147(3):296-304.
doi:10.4067/50034-98872019000300296
Alcayaga Droguett R, Stiepovich Bertoni J,
Gonzdlez Fuenzalida F. Andlisis del Perfil de
Enfermera Coordinadora de Procuramiento de
Organos en Chile. Rev Soc Esp Enferm
Nefrolégica. 2019;22 (4):428-434.
doi:10.4321/52254-28842019000400010
Michael GE, O’Connor RE. The importance of
emergency medicine in organ donation:
Successful donation is more likely when
potential donors are referred from the
emergency department. Acad Emerg Med.
2009;16(9):850-858.  doi:10.1111/j.1553-
2712.2009.00472.x

Miller LD, Gardiner SK, Gubler KD. Emergency
department referral for organ donation: more
organ donors and more organs per donor. Am
J Surg. 2014;207(5):728-734.
doi:10.1016/j.amjsurg.2013.12.017

Meyer K, Bjerk IT, Eide H. Intensive care nurses’
perceptions of their professional competence in
the organ donor process: a national survey. J
Adv Nurs. 2012;68(1):104-115.
doi:10.1111/j.1365-2648.2011.05721.x
Ballesté C, Valero R, Istrate M, et al. Design
and implementation of the European-
Mediterranean Postgraduate Programme on
Organ Donation  and  Transplantation
(EMPODaT) for Middle East/North Africa
countries. Transpl Int. 2021;34(8):1553-1565.
doi:10.1111/tri.13918

Balwani M, Pasari A, Aziz F, et al. Knowledge
Regarding Brain Death and Organ Donation
Laws Among Medical Students. Transplantation.
2018;102:5812.
doi:10.1097/01.tp.0000543851.64997.1b

Medical Research Archives |https://esmed.org/MRA /index.php /mra/article /view /4812 12



https://esmed.org/MRA/index.php/mra/article/view/4812
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
2.%09Organ%20Donation%20Statistics%20|%20Organ%20Donor.%20Accessed%20December%2029,%202019.%09%20http:/www.organdonor.gov/statistics-stories/statistics.html
2.%09Organ%20Donation%20Statistics%20|%20Organ%20Donor.%20Accessed%20December%2029,%202019.%09%20http:/www.organdonor.gov/statistics-stories/statistics.html
2.%09Organ%20Donation%20Statistics%20|%20Organ%20Donor.%20Accessed%20December%2029,%202019.%09%20http:/www.organdonor.gov/statistics-stories/statistics.html
2.%09Organ%20Donation%20Statistics%20|%20Organ%20Donor.%20Accessed%20December%2029,%202019.%09%20http:/www.organdonor.gov/statistics-stories/statistics.html
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX

Medical
Research
Archives

23. Manyalich M, Paredes D, Ballesté C, Menjivar
A. The PIERDUB Project: International Project on
Education and Research in Donation at
University of Barcelona: Training University
Students About Donation and Transplantation.
Transplant Proc. 2010;42(1):117-120.
doi:10.1016/j.transproceed.2009.11.023

24, Almutairi  S.  Knowledge, Attitude, and
Willingness Towards Organ Donation Among
Medical and Health Sciences Students in
Central Region, Saudi Arabia. Transpl Res Risk
Manag. 2020;12:23-28.
doi:10.2147 /TRRM.S5264872

25. Hancock J, Shemie S, Lotherington K, Appleby
A, Hall R. Development of a Canadian
deceased donation education program for

26.

27.

The Scarcity of Organ Donors in Chile

health professionals: a needs assessment
survey. Can Anaesth Soc J. 2017;64.
doi:10.1007/5s12630-017-0882-4

Jawoniyi O, Gormley K, McGleenan E, Noble
HR. Organ donation and transplantation:
Awareness and roles of healthcare
professionals—A systematic literature review. J
Clin Nurs. 2018;27(5-6):e726-e738.
doi:10.1111 /joen. 14154

Gonzdlez F, Vera F, Gonzdlez F, Veldsquez JD.
Kefuri: A novel technological tool for increasing
organ donation in  Chile. In: 2020
IEEE/WIC/ACM International Joint Conference
on Web Infelligence and Intelligent Agent
Technology  (WI-IAT). ; 2020:470-475.
doi:10.1109/WIIAT50758.2020.00070

Medical Research Archives |https://esmed.org/MRA /index.php /mra/article /view /4812 12



https://esmed.org/MRA/index.php/mra/article/view/4812
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX
https://www.zotero.org/google-docs/?a9nDmX

