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Japanese Strategies to Maximize Heart and Lung Availabilities:
Experience from 100 Consecutive Brain-Dead Donors

N. Fukushima, M. Ono, S. Saito, Y. Saiki, S. Kubota, Y. Tanoue, M. Minami, S. Konaka, and J. Ashikari

ABSTRACT
Objective.

Because the donor shortage is extremely severe in Japan because of a strict

organ transplantation law, special strategies have been established to maximize heart and
lung transplantations (HTs and LTs, respectively). We reviewed 100 consecutive brain-
dead donors to evaluate our strategies to identify and manage heart and lung donors.

Methods.

We retrospectively reviewed all 100 consecutive brain-dead donors procured

since the law was issued in 1997. There were 56 mens and the overall mean donor age
was 43.5 years. The causes of death were cerebrovascular disease (n = 62), head trauma
(n = 20), and asphyxia (n = 16): Since November 2002, special transplant management
doctors were sent to donor hospitals to assess cardiac and lung functions, seeking to
identify transplant opportunities. They stabilized donor hemodynamics and lung function
by administering antidiuretic hormone intravenously and performing bronchofibroscopy

for pulmonary toilet.
Resuits.

Seventy-nine HTs, 1 heart-lung transplantations, and 78 LTs (46 single and 32

bilateral) were performed. By applying these strategies organs per donor were increased
from 4.5 to 6.8. Among heart donors, 61/80 were marginal: high inotrope requirement
(n = 29), cardiopulmonary resuscitation (n = 28), and/or >55 years old (n = 20). None of
the 80 HT recipients died of primary graft failure (PGF). Patient survival rate at 10 years
after HT was 95.4%. Among lung donors, 48/65 were marginal: pneumonia (n = 41), chest
trauma (n = 4), and >55 years old (n = 9). Only 2/78 LT recipients died of PGF. Patient
survival rate at 3 years after LT was 72.2%. After inducing frequent pulmonary toilet, lung
procurement and patient survival rates increased significantly after LT.

Conclusions.

Although the number of cases was still small, the availability of organs has

been greater and the outcomes of HT/L'T acceptable.

EART AND lung transplantation (HT and LT,

respectively) represent established procedures that

show in satisfying long-term results for end-stage heart and

respiratory failure patients.” However, these therapies are

limited by severe donor organ shortages. Therefore, optimal

utilization of all suitable donor organs is mandatory to
increase graft availability.”

In Japan, the donor shortage has been more severe than
in other developed countries because of the strict Japanese
organ transplantation law issued in 1997, which requires
a living person to grant written consent for organ donation
after brain death. Until September 30, 2010, only 100 brain-
dead donors have been procured in Japan since the law was
issue.”™ In 2007, the cardiac donation rate per million
population in Japan was only 0.08, compared with 7.3 in
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USA, 5.3 in Spain, and 0.97 in South Korea. The mean
waiting times for HT and LT are extraordinary long in
Japan, namely, 1,026 and 1,673 days respectively, in 2010.
The organ shortage and long waiting times have forced
Japanese transplant programs to consider the use of hearts
and lungs from donors who would be considered to be
marginal.®

The most troublesome issue facing transplantation is
primary allograft failure (PGF). This complication is the
leading cause of death in the first 30 days and in the 1 year
after transplantation in the world." The use of marginal
donor organs seems to increase the rate of PGF. Therefore,
it is necessary to establish special donor evaluation and
management systems that maximize cardiac and lung donor
utilization. The purpose of the present study was to review
our special strategies to identify and manage heart and lung
donors among 100 consecutive brain-dead donors since
issuance of the Japanese organ transplantation law.

MATERIALS AND METHODS

In this study, we reviewed retrospectively 100 brain-dead donors
procured in Japan from October 17, 1997, to September 30, 2010,
56 were male, and the ages of the donors range from 18 to 72 years
(mean, 43.3 ys). The cause of brain death was cerebral stroke in 61,
including 52 with subarachnoid hemorrhage, 5 cerebral infarctions,
and 4 cerebral bleedings, head trauma in 20 including 10 motor
vehicle accidents, 16 in stavces of asphyxia, and 4 of brain injury
after cardiopulmonary resuscitation.

Donor Evaluation and Management System

Organ transplantation from brain-dead donors started in 1999.
Since then, each organ procurement team includes staff physicians
who evaluate the condition of donor heart and lungs by echocar-
diography and flexible bronchofibroscopy (BES) in the intensive
care unit before the procurement operation.” Since November
2002, a medical consultant (MC) has been sent to the procurement
hospital, to also assess donor organ function and identify suitable
organs for transplantation. They also intensively care for the donor,
stabilizing hemodynamics by administering a bolus infusion of 0.01
Ulkg followed by a drip infusion of 0.01 U/kg/h of antidiuretic
hormone (ADH) and reducing intravenous catecholamine doses as
much as possible. They seek to prevent or to treat lung infections
before the procurement teams arrive.

If the ratio of arterial oxygen tension to inspired oxygen fraction
(Pa0,-FiO, ratio) was <300, one lung was transplanted if the PaO,-
FiO; ratio of the pulmonary venous blood of that side sampled at
the procurement operation was >400.

After the 50th brain dead donor in December 2006, we modified
the lung management. While, regular toilet and turning of the
donor were performed as previously, repeated BFS was carried out
when there were symptoms and/or signs of atelectasis or pneumonia
on the chest X-ray or computerized tomography (CT) scan.

We defined a marginal donor heart as one from a donor with
a history of cardiopulmonary resuscitation >5 minutes, with left
ventricular dystunction defined via transthoracic echocardiography
demonstrating left ventricular ejection fraction <50%, with high
inotrope requirement defined as a sustained need for dopamine
>10pg/kg/min, or >55 years of age.

FUKUSHIMA, ONO, SAITO ET AL

We defined as marginal donor lung was among from a donor with
infections sputa or findings of pneumonia by chest-X-ray, who is
hemodynamically unstable, who sustained chest trauma, or >55
years age.

Preprocurement Meeting and Management of Procurement
Operation

Before starting a procurement operation, all surgeons, anesthesi-
ologists, operating rate and nurses gathered in the meeting room.
They negotiated the types of procured organs, how to procure each
organ (eg, organ dissection/perfusion technique, incision lines,
blood drainage technique), needed samples (eg, blood, lymph
nodes, spleen), and donor management during the operation.
Because most Japanese anesthesiologists have never experienced
a procurement operation from a brain-dead donor. The MC aiso
supported them to stabilize donor hemodynamics during the
operation. Skillful staff surgeons, not resident surgeons, harvested
the donor organs.

Because an inverse relationship between volume of intra-
operative colloid and early lung allograft function has been re-
ported,” packed red blood cells and albumin were transfused to
maintain the circulating blood volume and to replace proteins and
fluids. To improve organ perfusion with preservation solution,
additional catecholamine was not administered (as possible to
dilate the vessels of organs). ADH and all catecholamine infusions
were discontinued at the time of the heparin sulfate (400 U/kg)
bolus.

RESULTS

Among 100 brain-dead donors, we obtained 79 HTs
(80.0%), 78 LTs (32 bilateral and 46 single) from 65 donors
(58.7%), and 1 heart and lung transplantations (HLT).

Heart Transplantation

Seventy-nine HTs were performed at 7 centers, 58 of them
male. The overall age of the HT recipients was 8-60 years
(means 36.7 ys). Their underlying diseases were dilated
cardiomyopathy (DCM; n = 60), dilated hypertrophic
cardiomyopathy (n = 6), ischemic cardiomyopathy (n = 6),
secondary DCM (r = 5), restrictive cardiomyopathy (RCM;
n = 1), and in complex cardiac anomaly (r = 1). All patients
were transplanted under status 1 hemodynamic condition
with 69 requiring left ventricular assist support for a mean
duration of 821 days (range 21, 1,593). The mean waiting
period for HT was 950 days (range 29, 2,595).

Among 79 HTs, 61 donors were marginal including 35
treated with high-dose catecholamines, 4 with <50% left
ventricular ejection fraction, 29 with history of cardiopul-
monary resuscitation, and 9 > 55 years old without coronary
angiography.

Although 3 patients required mechanical support (2 for
extracorporeal membrane oxygenation and 1 for intraaortic
balloon pumping) and 2 required high dose inotropic
support, none of the 79 HT recipients died from PGF. Two
succumbed to infections at 3 months and 4 years after HT.
Patient survivals at 1, 5, and 10 years after HT were 98.7%,
96.2%, and 96.2%, respectively (Fig 1).
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Fig 1. . Patient survival after heart and lung transplantation.

Lung Transplantation

The 78 LTs included 32 bilateral (BLT) and 46 single (SLT)
LTs at 7 centers, the in of 29 men. The overall age/range
of the LT recipients was 19-60 years (mean, 38.3 ys). The
underlying disease for LT was lymphangioleiomyomatosis
(LAM; n = 28) primary pulmonary hypertension (n = 16),
idiopathic or other interstitial pneumonia (n = 14), bron-
chiolitis obliterans (n = 4), Eisenmenger syndrome (n = 3;
ventricular septal defect, 1 partial pulmonary venous
anomalous drainage, and 1 patent ductus arteriosus),
emphysem (» = 6), bronchoectasia (n = 3), or another
reasons (n = 3). The waiting period for LT was 22-2,345
days (mean, 1,056 ds).

Among 65 lung donors, 48 were considered to be
marginal including 32 due to infectes sputa or pneumonia by
chest-X-ray or CT scan. There were 7 hemodynamically
unstable donors, and 6 had experienced chest trauma. Nine
were >55 years old.

Among the 8 recipients who, died early after LT, 4
succumbed due to PGF, 2 due to technical reasons, and 2
due to sepsis. Patient survivals at 1, 5, and 10 years after
LT were 82.5%, 71.7%, and 55.8 %, respectively (Fig 1).
The 1 HLT performed for Eisenmenger syndrome associ-
ated with double-outlet right ventricle, was alive after 2
years.

After the 50th brain dead donor, lungs management was
modified as described above. Before modifying lung
management, 29 LTs (13 SLTs and 16 BLTs) were per-
formed from 27 donors. After modifying lung management,
49 LTs (33 SLTs and 16 BLTs) were performed from 38
donors. Lung procurement rate per donor significantly
increased to 74.5% from 55.1% after the modification
(Pearson, chi-square test: P = .04). However, there was
no difference in the rate of early death after LT due to
PGF and other causes. Patient survival at 1, 2, and 4 years
after LT significantly increased after the modifications
from 89.1%, 85.8%, and 85.8% before to 72.4%, 65.5%,
and 62.1% respectively, after modification, (log rank test:
P = .02; Fig 2).
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Fig 2. Patient survival after lung transplantation before and after

modification of donor management.

DISCUSSION

For many years, HT and LT have represented established
procedures for end-stage heart and respiratory failure
patients. Over the past 2 decades, there has been a consid-
erable increase in the numbers of patients annually listed for
these procedures. Strict adherence to “standard donor
criteria” resulted in a undersupply of available organs with
the result of significantly extending waiting times and
increasing waiting list mortality.”"

As a consequence of this severe shortage of donor organs,
hearts and lungs from marginal donors have been utilized
in many countries. However, only 2,407 hearts from 7,944
deceased donors (30.2%) were transplanted in the USA in
2010. Because of the strict Japanese organ transplantation
law only 100 brain-dead donors have been procured in
Japan in >10 years. Only 30 HTs would have been trans-
planted, if the cardiac donation rate was the same as in the
USA. These great pressures of the organ shortage made
transplant programs consider the use of the hearts and
lungs that would be considered to be marginal. Therefore,
original donor evaluation and management systems have
been established, such as the MC and the preprocurement
meeting,.”

High serum adrenaline concentrations have been re-
ported to reduce myocardial B-adrenergic receptor density
in brain dead nonhuman animals’ and human patients."”
These concentrations can increase the risk of PGF after
HT. Therefore, the dose of intravenous catecholamine
should be reduced as much as possible. The American
College of Cardiology has recommended it as the initial
therapy for hemodynamic support after failure of treatment
of diabetes insipidus, '~'* which shows catecholamine-
sparing effects.”'* Vasopressin replacement treats diabetes
insipidus as well as maintains hemodynamic stability and
prevents electrolyte imbalance. A substantial mumber of
brain-dead donors show resolution of their focal/regional
wall motion abnormalities. Aggressive attempts at hemo-
dynamic stabilization with the use of hormonal resuscitation
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have dramatically improve reversed cardiac function and
yiel FRESS

The ideal lung donor shows a PaO,-FiO; ratio of >300,
a positive end-expiratory pressure requirement >5 cm H,O,
a clear chest X-ray, age >55 years, a smoking history of >20
packs/year, and absence of trauma, surgery, aspiration,
malignancy, and purulent secretions. Pathologic studies of
lungs deemed to be unsuitable for donation have indicated
that bronchopneumonia, diffuse alveolar damage, and lung
consolidation are the most common reasons to reject a lung.
Given these findings, it is recommended that every lung
donor undergo bronchoscopy for a therapeutic toilet and to
isolate potential pathogens to guide antibiotic therapy in
both the donor and the recipient.

In the present study, after modifying lung management,
lungs procured per donor significantly increased and,
moreover, with significantly increased patient survival.

In conclusion, although the number of transplantations is
still small, the availability of hearts and lungs has been greater
in Japan than in other developed countries the outcomes of
HT and LT were acceptable. These strategies may be useful
to maximize HT and LT opportunities in other countries.
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Donor Evaluation and Management System (Medical Consultant
System) in Japan: Experience From 200 Consecutive Brain-Dead

Organ Donation

N. Fukushima, M. Ono, Y. Saiki, M. Minami, S. Konaka, and J. Ashikari

ABSTRACT

Purpose. As the donor shortage is extremely severe in Japan because of a strict Organ
Transplantation Act, special strategies must be established to maximize organ transplant
opportunities. The purpose of this study was to evaluate our strategies to identify and
manage 200 consecutive brain-dead organ donors.

Methods and materials. We retrospectively reviewed the 200 donors procured since the
Organ Transplantation Act was issued in 1997, including 118 males, a mean overall age of
45.1 years and cause of death being cerebrovascular disease (n = 119), head trauma (n =
37), and asphyxia (n = 44).

Donor evaluation and management system. Since November in 2002, special transplant
management doctors (“medical consultants”) were sent to donor hospitals to assess organ
function and identify transplantable organs. They also provided intensive care to stabilize
hemodynamics and improve cardiac and lung functions by administering antidiuretic
hormone intravenously and providing bronchofiberscopic pulmonary toilet.

Results. We obtained 146 heart, 1 heart-lung, and 154 lung (87 single and 67 bilateral),
175 liver (28 splitted liver), 142 pancreas (114 pancreas-kidney), 253 kidney and 12 small
bowel grafts. Organs procured from 1 donor increased from 4.5 to 6.8 after applying these

strategies.
Conclusions.

Although the number of cases was still small, the availability of organs and

outcomes of transplantation have been acceptable.

RGAN TRANSPLANTATION (Tx) has achieved
satisfying long-term results." However, these surgical
therapies are continuously limited by the severe organ
donor shortage. Therefore, optimal utilization of all suit-
able organs is mandatory to increase graft availability.
The Japanese Organ Transplantation Act for brain
death (BD) organ donation (the former Act) was issued
in October 1997. It required written consent for BD and
organ donation by a living individual and did not allow it
from children younger than 15 years. From these reasons,
only 81 BD organ donations were performed in Japan for
13 years. The cardiac donation rate per million popula-
tions in Japan is only 0.08, while it is 7.3 in the United
States, 5.3 in Spain, and 0.97 in South Korea in 2007. The
mean waiting time for heart and lung transplants of 1026
and 1673 days respectively in 2010 was extraordinary long
in Japan.

© 2013 by Elsevier Inc. All rights reserved.
360 Park Avenue South, New York, NY 10010-1710

Transplantation Proceedings, 45, 1327-1330 (2013)

Finally the Act was revised on July 17, 2010.""° New
organs can be donated after BD with consent from the
family, if the donor did not deny organ donation premor-
tem. Although the Act was revised in 2010 and brain-death
organ donation increased from 13 to 44 cases in a year
(Fig 1), the number was still extremely smaller than other
developed countries. The great pressures of the organ
shortage and the long waiting times made Japanese trans-
plant programs consider the use of organs that might be
otherwise considered to be marginal.*

From the Department of Therapeutics for End Stage Organ
Dysfunction, Osaka University, Suita, Japan.

Address reprint requests to Prof Norihide Fukushima, Osaka
University, Department of Therapeutics for End Stage Organ
Dysfunction, 2-2 Yamada-oka, Suita, Osaka 5650871, Japan.
E-mail: nori@tesod.med.osaka-u.ac.jp

0041-1345/-see front matter
http://dx.doi.org/10.1016/|.transproceed.2013.01.015

1327

398



1328

mAfter revised Act

Before revised Act

In G

i
3

I35

s 43 :
989 FOBQ RN 2007 2003 Y064 2MON 2008 DGV Y084 2003 7RI Zei1 R

:

Fig 1. Brain-dead organ donation in Japan.

The most troublesome issue facing transplantation is
primary graft dysfunction (PGD). This complication is the
leading cause of death in the first 30 days and first year
post-transplantation worldwide.! The use of marginal do-
nor organs may increase the rate of PGD. From this point
of view, it is necessary to establish a special evaluation and
management system to maximize cardiac and lung donor
utilization. The purpose of this study was to review Japa-
nese special strategies to identify and manage, 200 BD
organ donors since issuance of the Japanese Organ Trans-
plantation Law.

MATERIALS AND METHODS

We retrospectively reviewed all 200 brain-dead donors procured in
Japan between October 17, 1997, and November 14 2010, including
118 males and 78 females with an overall mean age of 45.1 years.
The cause of brain death was cerebral stroke (» = 119: subarach-
noid hemorrhage, 7 cerebral infarction, and 21 intracerebral bleed-
ing), head trauma (n = 37), asphyxia (n = 27) and brain injury after
cardiopulmonary resuscitation (z = 17).

Medical Consultant System to Evaluate and Manage BD
Organ Donors

Since BD organ transplantation was started on February 28, 1999,
every organ procurement team has obtained a staff physician in
each procurement hospital. Before the procurement operation they
evaluate the condition of the donor organs by ultrasound exami-
nations of the heart and abdomen and bronchofiberscope (BFS)
candidates in the intensive care unit (ICU).*

Since November 2002, special transplant management doctors
(medical consultants [MC]) who were usually cardiac transplant
surgeons, have been sent to the procurement hospital. They
assessed donor organ function to identify organs useful for trans-
plantation. They also intensively care for the donor, stabilize the
donor hemodynamics by giving antidiuretic hormone (ADH) as a
bolus infusion (0.01 U/kg) followed by a drip infusion (0.01 U/kg/h)
and reduce the doses of intravenous catecholamines as much as
possible, and seek to improve donor cardiac and lung function by
preventing and treating infection before the procurement teams
arrive at the donor hospital.

Since the 50" BD donor in December 2006, we have modified
lung management. Regular toilet and turning of the donor were
done as previously. If there were symptoms and/or signs of
atelectasis or pneumonia on chest X-ray and chest computed
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tomography (CT) scan, repeated we perform BFS and frequent
toileting. Since 2011, lung transplant surgeons have played a role in
evaluation and management of the lungs. Currently the MCs
consist of about 20 cardiac, 30 lung, and 3 liver transplant surgeons.

Current Organ Donor Evaluation System in Japan

First step: donor evaluation. Transplant procurement coordina-
tors (PTC) of Japan Organ Tx Network (JOT) are called to a donor
hospital if there is a potential BD donor. They obtain the patient’s
clinical course from the medical staff and examine clinical records
to determine whether the patient is suitable for organ donation. If
there are no absolute contraindications, such as an untreated
malignancy or severe viral infection, they obtain informed consent
for donation from the family. Then a legal examination for BD is
performed.

Second step: donor evaluation. After completion of the initial
clinical examination, MCs are sent to the hospital. They and the
JOT PTC check the clinical records of the course before and after
BD, medication review, blood examination, electrocardiogram,
chest X-ray, abdominal and chest CT scans, and perform ultra-
sound examinations of the heart, liver, pancreas, and kidneys as
well as a BFS. MCs rule out malignancies from the CT scan and
ultrasound examination. JOT PTCs construct donor evaluation
sheets which are sent to transplant centers using a mobile system.
Then the transplant centers decided whether their recipient is
suitable and their procurement team is sent to the hospital.

Third step: donor evaluation. After arriving at the donor hospital,
they also evaluate the condition of donor organs by ultrasound
examinations for the heart and abdominal organs and BFS by
themselves in the ICU before the procurement operation.” They
assess organ function to determine whether the organ could be
transplanted to their recipient.

Final donor evaluation. After opening the chest and abdomen,
the procurement team evaluates organs by watching and touching
carefully. Usually a liver biopsy is performed to exclude more than
moderate grade fatty liver and malignancies. They also rule out
unexpected malignancies in the pleural and abdominal cavities.

Preprocurement Meeting and Management of
Procurement Operation

Before starting the procurement operation, surgeons, anesthesiol-
ogists and operating room nurses gather in a meeting room. They
negotiate the types of procured organs, how to procure each organ
(eg, organ dissection/perfusion technique, incision lines, blood
drainage technique, etc), the kinds of samples needed (eg, blood,
lymphnodes and spleen), and how to manage the donor during the
operation.

As most Japanese anesthesiologists have never experienced a
procurement operation from a BD donor, MC also support them to
stabilize donor hemodynamics during the operation. Skillful staff,
not resident surgeons, harvest the donor organ.

As an inverse relationship between volume of intraoperative
colloid and early lung allograft function has been reported,” packed
red blood cells and albumin was transfused to maintain circulating
blood volume and to replace proteins and fluids during the
procurement operation. To improve organ perfusion with preser-
vation solution, catecholamines are not additionally administered
seeking to dilate the vessels to organs; the ADH and catecholamine
infusions are discontinued at the time of the bolus infusion of
heparin sulfate (400 U/kg).
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RESULTS

We performed 146 heart, 1 heart-lung, and 154 lung (87
single and 67 bilateral), 175 liver (28 split liver), 142
pancreas (114 pancreas-kidney), 253 kidney, and 12 small
bowel transplantations (Fig 2). Although donor age has
increased after the revision of the Act, the number of
organs transplanted per donor and patients transplanted
per donor were around 5 and 4 respectively (Fig 3). Patient
survivals at 5 and 10 years are shown in Table 1.

DISCUSSION

For many years, “traditional criteria” have been used to
identify an appropriate transplant donor. However, over the
past 2 decades, there has been a considerable increase in
the numbers of patients listed annually for organ transplan-
tation. Strict adherence to standard donor criteria has

resulted in a progredient undersupply of available organs

revised Organ Tx Act
' July 17.2010 |

1329

Table 1. Patient Survival After Organ Transplantation

Heart Lung Liver Pancreas
5-y survival rate (%) 95.2 72.7 78.6 76.0
10-y survival rate (%) 95.2 54.0 70.8 62.6

with significantly extended waiting times and increased
waiting list mortality.>®

As a consequence of this severe shortage of donor
organs, marginal donors have been utilized in many coun-
tries. However, only 2407 hearts of 7944 deceased donors
(30.2%) were transplanted in the United States in 2010.
Because of the strict Japanese Organ Transplantation Law,
only 200 BD donors have been procured in Japan for 13
years and 60 heart transplantation (HTx) would have been
performed if the cardiac donation rate from the deceased
donors was same in Japan as in the United States. These
great pressures of the organ shortage had made transplant
programs consider the use of organs that would be consid-
ered to be marginal. Therefore, an original donor evalua-
tion and management system has been established in Japan,
including the MC and the preprocurement meeting.*

High serum adrenaline concentrations, as usually observed
after its administration, reduce myocardial B-adrenergic re-
ceptor density in BD animals’ and patients,” which may
increase the risk of primary graft dysfunction after HTx.
Therefore, the intravenous catecholamine dose should be
reduced as much as possible. It has been recommended as
initial therapy for hemodynamic support and treatment of
diabetes insipidus by the American College of Cardiol-
ogy,”*! due to its catecholamine-sparing effects.>’” Reple-
tion of vasopressin to treat diabetes insipidus to maintain
hemodynamic stability and prevent electrolyte imbalance
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Fig 3. Patients and organs
transplanted per donors.
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is noncontroversial. A substantial number of BD donors
resolve their focal/regional wall motion abnormalities.
Aggressive attempts at hemodynamic stabilization using
hormonal resuscitation have resulted in dramatic revers-
ibility of cardiac dysfunction.'®'?

The ideal lung donor has a PaO,/FiO, ratio more than
300, positive end expiratory pressure requirement greater
than 5 cm H,0, clear chest X ray, age older than 55 years,
smoking history of more than 20 packsfy, and absence of
trauma, surgery, aspiration, malignancy, and purulent secre-
tions. Pathologic studies of lungs deemed unsuitable for
donation have indicated that bronchopneumonia, diffuse alve-
olar damage, and lung consolidation are the most common
reasons to reject a lung. Given these findings, it is recom-
mended that every lung donor undergo BFS for therapeutic
bronchial toilet, and to isolate potential pathogens to guide
antibiotic therapy in both the donor and the recipient.'”

In conclusion, although the number of transplantations is
still small, the availability of organs has been greater in
Japan and their outcomes acceptable. The strategies pre-
sented herein may be useful to maximize organ transplant
opportunities even in other countries.
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Current Status of In-Hospital Donation Coordinators in Japan:
Nationwide Survey

S. Konaka, S. Shimizu, M. lizawa, H. Ohkawara, O. Kato, J. Ashikari, and N. Fukushima

ABSTRACT

Objectives. When the Japanese Organ Transplantation Act was issued, the Japanese
Organ Transplantation Network (JOT) was established in 1997. JOT lists recipients,
assesses and manages organ donors, and educates publics and headquarters for organ
donations. JOT procurement transplant coordinators (PTC) play roles in obtaining
consent from relatives for organ donation, donor evaluation and management, organ
recovery management, organ transport, and care of donor families during and after
donation. Every prefecture has at least one PT'C who is mainly working in public education
and hospital development. They also help the JOT PTC at the time of organ procurement.
Most prefectures commission hospital staff in the procurement hospital to be an
in-hospital PTC (In-Hp PTC), who make their hospital staff aware of organ donation and
support organ procurement. Although the Act was revised in 2010 with brain-dead organ
donation increased from 13 to 44 cases yearly, the number was still extremely smaller than
other developed countries. In these circumstances, In-Hp PTC may play greater roles to
increase donation and smooth procurement procedures Our primary aim was to describe
the current status of In-Hp PTC in Japan.

Materials and methods. Between December 15, 2011, and January 31, 2012, we invited
1889 In-Hp PTC to complete a letter survey using a self-designed questionnaire. In all, 56
In-Hp PTC (40%) completed and returned it.

Results. The occupation of the respondents was nurse (66%), physician (18%), or other
(16%). Although 52% of respondents belonged to the hospital, which was designated for
brain-death organ donation by the government, only 46% had any experience with a
cadaveric donor. Only 2% were full-time In-Hp PTC. They mainly played a role in
preparing their own manual for organ procurement (57%), providing in-hospital lectures
(44%) or their own simulation exercise (29%), as well as coordinating donation cases.
Although 77% had attended seminar about organ donation provided by JOT or the
prefecture PTC, 93% wanted more professional education. However, it was difficult for
them to attend these activities, to manage a rare and sudden donation case, and to find
time to learn about organ donation because they had another post. The topics that they
wanted to learn were donor family care (72%), overall organ/tissue donation procedures
(65%), the role of In-Hp PTC (67%), simulations of donation (65%), legislation and social
system of organ donation (61%), medical indications for donation (61%), current status of
donation and transplantation in Japan (57%), donor management (56%), and case studies
(49%). There were significant variations in the topics of interest among the occupations.
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As they had another post, they could find only a short period (1 or 2 days) to take
proféssional education, such as lectures. Therefore, it was difficult for them to attend
practical on-the-job training.

Conclusions. To establish an organ procurement system and increase organ donation,
In-Hp PTC have important roles in Japan. However, none is a full-time In-Hp PTC. Most
In-Hp PTC require more professional education. A systematic education program for each

KONAKA, SHIMIZU, IIZAWA ET AL

occupation must be established soon.

INCE 1978, the donation of kidneys after cardiac death
(DCD) has been legally accepted in Japan after family
consent. Small children had been able to donate their
kidneys after cardiac death. The Japanese Organ Trans-
plantation Act for brain-death (BD) donation was issued in
October 1997. The Act required a living written consent for
BD declaration and organ donation; it did not allow BD
donation from children younger than 15 years. For these
reasons, only 81 BD organ donations were performed in
Japan over 13 years since the Act was issued in October
1997.

The Japanese Organ Transplant Act issued in 1997,
established the Japanese Organ Transplantation Network
(JOT), which lists recipients, assesses and manages organ
donors, and educates publics and headquarters of organ
donations. JOT procurement transplant coordinators
(PTC) play roles in obtaining consent for organ donation
from relatives, donor evaluation and management, manage-
ment of organ recovery, organ transport, and care of donor
families during and after donation.

Every prefecture has at least one of their own 1 PTC who
is mainly working on public education and hospital devel-
opment. They also collaborate with the JOT PTC at the
time of organ procurement. Most prefectures commission
staffs in procurement hospitals to be in-hospital PTC
(In-Hp PTC), who make their hospital staffs aware of organ
donation and support organ procurement (Fig 1).'

Finally the Act was revised on July 17 2010." Renewal
of the Act allowed organs to be donated after BD with
family consent if not previously denied before the event.
Although the Act was revised in 2010 and BD organ
donation increased from 13 to 44 cases in a year, the
number was still extremely smaller than that in other
developed countries. The revised Act accepts organ dona-
tion from BD children younger than 15 years. However,
only 158/504 (42.4%) procurement hospitals where BD
organ donation is allowed by the Government have estab-
lished procurement systems from children. In these circum-
stances, In-Hp PTC may play a great role to increase organ
donation and smooth procurement procedures.

The Department of Coordinators and the JOT coordina-
tor committee play the main roles in educating these PTC.
JOT has prepared guideline manuals of standard roles and
procedures of PTC during organ procurement from BD and
DCD donors. Although the JOT has prepared a textbook
for In-Hp PTC and held several educational programs for
In-Hp PTC, they have been educated mainly by prefectural
PTC or their own hospital. Therefore, educational systems
for In-Hp PTC should be modified to establish an effective
tool once the current status and needs of In-Hp PTC are
clarified. Therefore, the primary aim of this study was to
describe the current status of In-Hp PTC in Japan based
upon a national survey.
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IN-HOSPITAL DONATION COORDINATORS IN JAPAN

MATERIALS AND METHODS

We developed a 28-item self-completed questionnaire that que-
ried: (1) occupation and status; (2) activities and issues (daily and
at organ donation); (3) education and experiences of organ dona-
tion; (4) needs for learning about organ donation.

Survey letters were sent to 389 donor hospitals and 1889 In-Hp
PTC. In 40 prefectures where the In-Hp PTC was delegated by the
prefectural government, survey letters were directly or indirectly
sent to the delegated In-Hp PTC. In 4 prefectures (Tokyo, Chiba,
Saitama, and Osaka) where In-Hp PTC are not delegated, survey
letters were sent to the BD donor hospitals. In all, 756 In-Hp PTC
(40%) completed and returned the survey. The survey period was
December 15, 2011, to March 31, 2012.

RESULTS

Among 1679 letters sent to In-Hp PTC in 40 prefectures
where an In-Hp PTC was delegated by the prefectural
government, there were 739 (44%) In-Hp PTC responses.
But only 17 In-Hp PTC (8%) responded among 210 letters
sent to In-Hp PTC in 4 prefectures that had not delegated
the In-Hp PTC.

Hospital Where In-Hp PTC Were Working

Overall, 52% of respondents worked in donor hospitals
accepted to undergo BD organ donation; 38% in hospitals
accepted only to undergo donation after cardiac death (Fig
2a). Only 46% worked in donor hospitals where cadaveric
organ donations had been performed in the past (Fig Zb).
However, 63% worked in a donor hospital where commit-
tees were established for cadaveric organ donation (Fig 2¢).

Occupation and Status of In-Hp PTC

The occupations of the respondents were nurse in (66%),
physician (18%) or other (16%; Fig 3). Although only 2% of
individuals was a full-time In-Hp PTC; 83% had been dele-
gated by the prefectural government and 49% were supported
from an advisory committees in their hospital (Fig 4).

Activities and Issued of In-Hp PTC

Their main roles was to prepare a manual for organ
procurement (57%), to provide awareness of organ dona-
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Fig 3. Occupation of in-hospital procurement transplant
coordinator.

tion for patients and medical staff (56%), to arrange
in-hospital seminars (44%), to consult about organ trans-
plantation and donation (24%), to organize simulations of
organ donation (29%), as well as to coordinate donation
cases (Fig 5).

Among the 345 respondents who had experienced a
cadaveric donor procedure, 77% had coordinated the in-
hospital staff and arranged organ procurement; 59% com-
municated with prefectural and JOT PTC; 58% had cared
for the donor family and 35% had obtained informed
consent for donation accompanied by a prefectural or JOT
PTC (Fig 6).

However, it was difficult for them to do these activities,
namely, manage a rare, sudden donation case and to learn
organ donation, because they had another post with regard
to daily issues, they answered “hard to work as In-Hp PTC
due to part time activity” (42%) “no daily time to work as
In-Hp PTC” (31%), and “no support by hospital adminis-
tration and other medical staffs” (29%; Fig 7). With regard
to issues at organ donation, they answered no knowledge of
their activities at organ donation (77%), “cannot preferentially

Organ Donation
Commnittee

L8 Yen ‘
Fhore |
iR !

Fig 2. Hospital where in-hospital
transplant coordinated works. BD,
brain dead; DCD, donation after
< cardiac death; NA, not applicable.
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Fig 4. Status of in-hospital pro-

curement transplant coordinator. g95%
In-Hp Co, in- hospital coordinator;
Hp, hospital; NA, not available. a.

involve in donation” (66%), “annoying their partners because
they cannot do their daily jobs” (65%), no knowledge of donor
family care (49%), and no knowledge of organ donation
process (36%; Fig 8).

Educational Experiences of Organ Donation

Although 77% have attended seminars about organ donation
provided by JOT or the prefecture PTC (Fig 5), 93% still
wanted to obtain more professional education. Nurses and
medical social workers were more likely to desire more
professional education than physicians or medical examiners.
The topics that they desired to learn were donor family
care (72%), overall procedures of organ/tissue donation
(65%), role of In-Hp PTC (67%), simulations of organ
donation (65%), legislation and social system of organ
donation (61%), medical indications for donation (61%),
current status in Japan (57%), donor management (56%),
and case studies (49%; Fig 9). There were significant
variations in interested topics among the occupations.
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mannual

Awareness of Tx to pationts &
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Donation

Checking patient’s Donor Gard
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Fig 5. Daily activities as in-hospital procurement transplant
coordinator; Hp, hospital; Tx, transplant; ER, emergency room.
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DISCUSSION

Although the Transplantation Act was revised in 2010 and
BD organ donation increased from 13 to 44 cases in a year,
the number is still extremely smaller than that in other
developed countries. In these circumstances, In-Hp PTC
may play great roles to increase organ donation and
smoothing procurement procedures.

Currently, JOT PTC and prefectural PTC conduct class-
room lectures for In-Hp PTC and other medical staff in
each donor hospital. The topics include organ transplanta-
tion/donation legislation in Japan, current status of DCD
and BD donation in Japan, the roles of medical staffs and
the donation processes: namely, initial actions, family con-
sent, donor evaluation. Indeed, although 77% of respon-
dents attended these seminars, 93% still wanted more
professional education. Nurses and medical social workers
were more likely than physicians and medical examiners to
desire more professional education.

As most of In-Hp PTC had another post, they could find
only a short period (1 or 2 days) to take professional
education such as lectures. Even at organ donation, they
could not be preferentially involved in organ domation

In—Hp Arrangement

Communication with JOT or
prafectural PTC

Family Care

Infarming Organ Donation

[t} 50 100 150 200 250 300

Fig 6. Activities at organ procurement. In-Hp, in-hospital; JOT,
PTC, procurement transplant coordinator.
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IN-HOSPITAL DONATION COORDINATORS IN JAPAN

Hard to work as In~Hp PTC due to part
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Fig 7. Issues of daily activities
as In-Hp PTC. Hp, hospital; PTC,
procurement transplant coordi-
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because they felt sorry for their partners if they did not do
their daily jobs. Therefore, it was difficult for them to find
time to obtain practical on-the-job training.

Of course, it may be effective to establish full time In-Hp
PTC in every donor hospital. However, it is hard to
establish such a post in every hospital, because the number
of organ donations has been extremely small in Japan.
Therefore, we need to establish special educational pro-
grams for In-Hp PTC. -

The results of the present study led our department to
hold a special educational seminar and establish a program
for In-Hp PTC in Japan: namely, 2 lectures per day for 10

No knowledge about their activities at
donation

Not preferentially involved in donation

Annoying their partners because they can not
do their daily jobs

HNo knowledge of family care

No knowledge of organ donation process

Bother with many persons involved in
denation

No compensation for this extra jobs
Willingness te leave their jobs to outsiders

No infermation of donation from ER

Fig 8. Issues at organ dona-
tion. ER, emergency room.

days from May to October 2012. Topics of this seminar
were the history of transplantation, current status of organ
transplantation and donation in Japan, legislation and
network system of organ transplantation in Japan, out-
comes of organ transplantation in Japan, nursing care of
transplant recipients, pathophysiology and diagnosis of BD,
the role of PTC, process of organ donation, the visit of JOT
office, family care and informed consent for organ donation,
survey of donor family, donor evaluation and management,
role of In-Hp PTCs, case studies and simulations of organ
donation, pediatric organ donation, determination of child
abuse, informing organ donation, and care of the family of

0 50 100 150 200 250 300
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Fig 9. Top-10 subjects desired to learn. Hp, hospital; PTC,
procurement transplant coordinator.

an end-life patient. Survey of the 16 participants showed all
of them to be satisfied with the program, but they still
wanted to have on-the-job training.

KONAKA, SHIMIZU, lIZAWA ET AL

Although we may be able to establish an education curriculum
for In-Hp PTC in the near future, national support is essential to
provide these programs to all In-Hp PTC in Japan.

In conclusion, to establish the organ procurement system
and increase donation, In-Hp PTCs have great roles in Japan.
However, few of them have full-time positions and most of
them require more professional education. Each In-Hp PTC
has several problems, seeking to study the organ donation
process and their role in BD the donations under the revised
Transplant Act. We need to make a special national educa-
tional program for in-Hp PTCs.
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