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Hiroshima University’s Endeavor to

Develop Internationally Effective Human Resources
Who Can Respond to Radiation Disasters:

Focusing on the Phoenix Leader Development Program

Professor, Department of Radiation
Disaster Medicine, Research Institute for
Radiation Biology and Medicine (RIRBM),

Hiroshima University

Nobuyuki Hirohashi M.D., Ph.D.
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The Research Institute for
Radiation Biology and Medicine was
founded in 1961 as the Atomic
Bomb Radioactivity Medical
Research Institute and was
renamed in 2002. Today, it
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research to epidemiology and
19614 (RRFI36E)
BN By FIR AR ERFEH P ;i
2002 Crszies) : clinical medicine.
EHEE .
- ~ ] teseareh Institiite for Radiation

Biology and Medicine
m
o

—

#3

SHREIRES RRIE 2021 In 2021, a new experimental
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building was established, housing
facilities for basic research,
irradiation facilities for both high-
and low-dose radiation studies,
training rooms for radiation
emergency medicine and disaster
medical response, as well as various
analytical equipment and a
whole-body counter.
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HICAREN TSt S EMNSOMMIMBIE ERIEBERITHE (LBXS) In terms of our relationshi p with

Global Training for Healthcare Professionals in Radiation Exposure

HICARE, we have hosted many
training programs for healthcare
professionals from overseas
through HICARE, and | myself have
worked with a large number of
participants over the past nearly
ten years.
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Through these connections, |
chaired the Japanese Association
for Radiation Accident and Disaster
Medicine last year, and through
HICARE, we invited colleagues from
KIRAMS in Korea to deliver lectures.

In addition, in November last year,
| visited Korea together with
Professor Kamiya, the current
president of HICARE, and Professor
Takamura of NASHIM in Nagasaki,
who will be speaking later, and we
gave lectures there.

#7.#8

In conjunction with the lectures,
we also toured the facilities, which
further strengthened our
collaborative relationship.

#9.#10

As shown in this photograph, we
are engaged in efforts to compare
each other’s facilities and to learn
from one another.
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What do you imagine when you
hear the term ‘radiation accidents
and disasters’?

#12

For all of you participating in this
symposium, the events that most
readily come to mind are, of course,
the atomic bombings of Hiroshima
and Nagasaki, as well as the nuclear
power plant accidents at Chernobyl
and Fukushima. In addition, there are
accidents involving the transport of
radioactive materials, and, on a
smaller scale, incidents occurring in
hospitals, laboratories, and industrial
facilities. Furthermore, although
extremely rare, there are also various
other forms of radiation accidents
and disasters, including radiological
terrorism, such as so-called dirty
bombs, in which explosive devices
are combined with radioactive
materials to disperse contamination.

#13.#14

Disaster medicine is generally
difficult because such events are
rare, unpredictable, and occur
suddenly, and because their
management requires specialized
knowledge and equipment.
Radiation disasters are even rarer,
and this further underscores the
particular difficulty of radiation
disaster medicine.

#15

Over the past 50 years, there have
been various nuclear accidents and
disasters. Among them, the
Chernobyl accident in the former
Soviet Union, together with two
major accidents in Japan—the
Tokaimura criticality accident and the
Fukushima Daiichi nuclear power
plant accident—have become
important starting points for the
development of our radiation
disaster medical system and
educational framework.
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In the Tokaimura criticality
accident, several individuals
sustained high-dose radiation
exposure. Because the emergency
radiation medicine system was not
sufficiently developed at that time,
efforts were subsequently made to
establish and strengthen it.

In addition, the Fukushima Daiichi
nuclear power plant accident, as a
complex disaster, resulted in a large
number of casualties and highlighted
the occurrence of preventable
evacuation-related deaths among
vulnerable populations. Based on
these lessons, Japan is currently
working to build its nuclear disaster
medical system.

#17

Radiation disaster medicine
requires multidisciplinary and
multi-professional personnel, from
the immediate post-disaster
response phase to the recovery
phase and even the preparedness
phase in normal times. It must
address a wide range of situations,
from emergency and intensive care
for a single patient with acute
radiation syndrome to medical
response for large-scale complex
disasters.

#18

| originally worked as an
emergency physician, but after
being deployed as a member of
DMAT following the Fukushima
Daiichi nuclear power plant accident,
| subsequently became involved in
radiation disaster medicine.

#19

Since the Fukushima Daiichi
nuclear power plant accident,
Hiroshima University has continued
to provide support in a variety of
fields. For example, emergency
physicians have been serving night
shifts at Futaba Medical Center for
one week each month, while
gastroenterologists and general
internists have also been involved in
providing medical support in
Fukushima Prefecture.
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These experiences have made us
keenly aware that radiation disasters
are often accompanied by complex,
multifaceted challenges, and that
responding to them requires
interdisciplinary knowledge and
practical competence. Reflecting on
the Fukushima nuclear power plant
accident, we came to recognize that
Japan still lacks sufficient human
resources who can truly lead
recovery and reconstruction in the
aftermath of a radiation disaster.

#21

Accordingly, Hiroshima University
established the Phoenix Leader
Education Program. Radiation
disasters are a universal challenge
that can occur in any region of the
world, and Japan, as the only country
to have suffered atomic bombings,
has a responsibility to take the
initiative in addressing them.
Hiroshima, in particular, is in a
position to lead this field in light of
its historical experience and the
knowledge it has accumulated over
the years. Based on this recognition,
the program was launched as a
graduate-level course designed to
cultivate global leaders who,
grounded in a broad academic
foundation, are capable of
responding effectively to radiation
disasters.

#22

The Phoenix Leader Program
consists of three courses: the
Radiation Disaster Medicine Course,
the Radioactive Environmental
Protection Course, and the
Radioactive Social Recovery
Course. An important feature of the
program is that students are
expected not only to deepen their
knowledge within their own course,
but also to learn about the other
two courses. In other words, they
are encouraged to understand not
only medicine, but also the
environment and social recovery.
This interdisciplinary, mutual
learning approach is one of the
defining characteristics of the
program.
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As this is a graduate-level
program, students are expected to
earn their doctoral degree in four
or five years. What is particularly
important is that, in the first year,
they acquire interdisciplinary
knowledge. Through coursework,
fieldwork, and the study of
fundamental subjects, students
enrolled in the three different
courses come to understand one
another’s fields, which makes the
curriculum unique.
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Students in this program come
not only from Japan but also from a
wide range of countries and regions,
and at present, international
students make up the majority. In
particular, many of them are from
Asian countries.
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In relation to the Phoenix Leader
Education Program, Hiroshima
University was registered with
IAEA-RANET in 2010, and following
the Fukushima Daiichi nuclear
power plant accident in 2011, the
Phoenix Leader Education Program
was launched. Furthermore, since
2021, under the framework of an
IAEA fellowship, support has also
been provided for the living
expenses and related costs of
international students. Looking
ahead, there are plans to expand
this support across all three
courses and, from the next
academic year onward, to extend it
to the African region as well.

#30-1.#30-2

Our collaboration with the IAEA
has been steadily advanced from
the very beginning, and Mr. Amano,
who was Director General at the
time, also visited Hiroshima
University. Since then, we have
continued to offer student
internships as well as internships
through HICARE. This underlying
philosophy has been consistently
maintained, and we have also
received the understanding and
support of Dr. May Abdel-Wahab,
Director of the Division of Human
Health, Department of Nuclear
Sciences and Applications, IAEA.

#31

Two years ago, we also organized
an international training course in
collaboration with the IAEA and
HICARE, welcoming participants
from many countries. The course
was very well received and highly
appreciated by the participants.

#32

Last year, under the leadership of
President Kamiya and Executive
Secretary Tashiro, a training course
on Biological and Internal Dosimetry
was also held. In other years, courses
on radiation therapy have also been
conducted.
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Following advice from the IAEA
that we should further strengthen
student recruitment, we held a
summer school jointly organized by
the IAEA and the Phoenix Leader
Program the year before last.
Fourteen participants from 14
countries took part in the one-month
course, where they learned a wide
range of topics, from the basics of
radiation science to clinical practice
and fieldwork. The program was very
well received, and we hope it will lead
to an increase in student enroliment.

#34

| would now like to speak about
the number of students admitted to
the Phoenix Leader Program, the
number of enrolled students, and
its financial resources. At the
outset, the program was
established as a Ministry of
Education, Culture, Sports, Science
and Technology initiative, and
therefore received financial support
from the Ministry. However, after
that support ended, Hiroshima
University continued to operate the
program using its own funding
sources, including the President’s
discretionary budget and other
internal resources. Although
student admissions declined once
the Ministry’s support came to an
end, the number of international
students has been increasing again
since support from the IAEA began.

#35

Graduates of the program have
gone on to play leading roles, either
after returning to their home
countries or in various fields and
institutions within Japan.

#36

Through the Phoenix Leader
Program, we hope to further
strengthen collaboration with
institutions both in Japan and
abroad, and we also hope that its
graduates will play active roles at key
sites around the world.
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#37

Now, as of this March, fifteen
years have passed since the Great
East Japan Earthquake and the
Fukushima Daiichi nuclear power
plant accident.

#38-1.#38-2

It has been 80 years since the
atomic bombings of Hiroshima and
Nagasaki, and this year marks the
81st year. For those of us living in
Hiroshima, these are events that
can never be forgotten. For others,
however, it is often the case that
once something is over, it gradually
fades to the back of their minds.
That is why we must always be
prepared for the unexpected.

#39

Four years ago, another
unimaginable event became a
reality: Russia shelled a nuclear
power plant in Ukraine.

#40

Moreover, in today’s world, nine
countries possess such a large
number of nuclear warheads, and it
is said that this number may
continue to increase. We must renew
our awareness and reconsider our
response to this reality.

#41

The impact of a nuclear explosion
can be understood from the
experiences of Hiroshima and
Nagasaki. Radiation exposure, burns,
and blast effects cause mass
casualties and combined injuries.
Moreover, the damage extends
beyond human lives and results in
the destruction of infrastructure as a
whole.
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#42

Even in the field of radiation
disaster medicine, which is our area
of expertise, if hundreds of
thousands of patients requiring
emergency and intensive care were
to occur, the hospitals, medical
equipment, and healthcare personnel
available at present would be far
from sufficient.

#43-1.#43-2

In 2007, a committee of
researchers was established and
produced an estimate of what
would happen if an atomic bomb
like the one dropped on Hiroshima
were to strike this city of one
million people today. Massive
numbers of casualties would result
from radiation exposure, burns
caused by fire, and blast-related
trauma. It has been estimated that
the number of patients with
high-dose radiation exposure alone
would reach 100,000 to 200,000, a
scale that the current nuclear
disaster medical system would be
completely unable to manage.

#44

In light of this situation, we must
build a medical and crisis response
system that assumes the possibility
of a nuclear attack. This will require
an integrated command structure
at the national level, a robust
medical network, specialists
capable of providing radiation
exposure medicine and treatment,
the necessary infrastructure and
coordination systems, international
cooperation, and a wide range of
follow-up frameworks.
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#45 #46. #47

At Hiroshima University’s Kasumi
Campus and University Hospital, we
have asked ourselves what we can
do in response to these challenges.
Under the leadership of Vice
President Professor Tanaka and
Chair Professor Higashi, we
established the Organization for
Research Promotion in Radiation
Disaster and Medical Science,
which includes the Center for
Comprehensive Radiation
Emergency Medicine Support, to
which | belong. In addition, a new
training facility was opened in
2022, and it is now being used for
education and training programs
both in Japan and internationally.

#48

Hiroshima University has been
designated as both a Nuclear
Emergency Medicine and General
Support Center and an Advanced
Radiation Emergency Medicine
Support Center, and is responsible
for developing the nuclear disaster
medical system in the region
extending from Toyama Prefecture
to Ehime Prefecture. At present, we
conduct training programs and
related activities throughout these
areas.
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#49.#50-1, #50-2. #50-3

In considering what Hiroshima
University as a whole can do, one of
the five initiatives set forth under
the leadership of President Mitsuo
Ochi is the third pillar,
‘Comprehensive Radiation
Management for Peace.” While
reflecting on what contribution we
can make to this initiative, the
Research Institute for Radiation
Biology and Medicine has also
established a new working group
and is currently working to develop
the necessary framework for
responding to a possible future
nuclear attack. In this way, we hope
to present to the world a
comprehensive disaster
management model originating
from Hiroshima University, one that
integrates medicine, society, and
history.

#51-1.#51-2

When we consider the Hiroshima
region, we must bear in mind the
presence of the Shimane and lkata
nuclear power plants. If something
were to happen at either of these
facilities, evacuees would inevitably
come to Hiroshima Prefecture, and
the core hospitals in the region
would need to respond
appropriately. As the central
supporting institution, we provide
training, drills, and support to these
hospitals.

At the same time, however, when
we take into account scenarios
such as a Nankai Trough
earthquake or a missile attack on a
nuclear power plant, we must once
again recognize that the current
medical system is not yet sufficient.
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#52

This image shows the situation
four hours after the atomic
bombing. It represents exactly the
immediate aftermath of a radiation
disaster. In such a setting, patients
with external exposure, internal
exposure, contamination, burns,
traumatic injuries, and even medical
illnesses are all mixed together. The
question for us is whether we can
properly triage such patients,
transport them to the appropriate
hospitals, and provide the
appropriate treatment—whether we
can do this today, or whether we will
be able to do it tomorrow. With that
question constantly in mind, we at
Hiroshima University are committed
to continuing this effort.

#53.#54

To save as many lives as possible,
even in the face of the unexpected,
we must carry forward the
experiences of Hiroshima, Nagasaki,
and Fukushima as preparation for
the future. We will continue striving
to foster international professionals
capable of responding to radiation
disasters and to build a new model
from Hiroshima University that
integrates medicine, society, and
history. Thank you very much for
your kind attention.
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