K} Rationale for IREIIMS

1) Why Do We Need Integrated Medical Sciences?

Predicting the future is a foolhardy exercise that most
often is debunked when the future turns into the present.
Fortunately, because the development of science in
general, and medicine in particular, proceeds accumula-
tively with the acquisition of new knowledge, following
some fundamental discoveries there are certain points in
time when it becomes feasible to predict the trends that
will unfold in the near future. I believe that we are now at
one of these stages because of three main breakthroughs
during the past two or three decades: the revolution in
information and communication technology made
possible by the invention of the computer processor, the
elucidation of the human genome sequence and that of
several other species. and the identification and manipula-
tion of embryonic and adult stem cells. Each of these
three advances by itself would have been sufficient to
produce important changes in the health sciences. The
fact that their effect is synergistic has created conditions
for an incipient revolution in the theory and practice of
medicine whose beginnings we are now witnessing. It is
now possible, through simpler and more powerful genetic
screenings, to identify early those populations and
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individuals at risk for different pathologies of later onset
and. therefore, engage them in preventive protocols that
will either prevent the appearance of overt disease or will
retard its appearance. The production of increasingly
sensitive instruments for non-invasive imaging of differ-
ent anatomical structures and physiological processes will
simplify diagnosis and follow-up, allowing increasing
resources to be devoted to prevention instead of diagnosis
and treatment of disease.

Since medical practice today is mainly to treat patients
after the onset of signs or symptoms of a disease, when
the patient visits the doctor it is often found that the
disease has already progressed to an advanced stage. For
instance, when we find advanced cancer in a patient,
complicated surgery, radiotherapy, chemotherapy and a
long hospitalization might be required. If diseases could
be diagnosed at a very early stage, they might be
prevented or could be treated properly by simple
therapeutic procedures. Furthermore, the total medical
costs would be reduced. A paradigm shift from the

treatment of diseases to their prevention is therefore

necessary.
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Rationale for IREIIMS

1) Why Do We Need Integrated Medical Sciences? (continued)

On the other hand, although many researchers have
shown excellent results in the different fields of medical
and life sciences, each subject has become too specialized
and cooperation among researchers in these fields is
decreasing. This tendency of specialization has also
appeared in the clinical field and is increasing yearly. This
is an undesirable situation for the patients. Modern
medical practice is generally Western medicine. However,
although traditional medicine, such as herbal medicine
(Kampo) or alternative medicine, including health foods,
is available, its efficacy has not been scientifically evalu-
ated; the therapeutic effects must be validated scientifi-
cally.

Early diagnosis of diseases will improve the complete
cure rate. In about ten years’ time, medical practice will
have changed greatly due to the development of applied
genetic sciences, proteomics and molecular imaging.

As regenerative medicine advances, it will be possible

to restore the function of organs which have been damaged

by disease. In order to promote the health of the populace
and to prevent the onset of disease, a research and educa-
tional institute should be established with the cooperation
of several universities and industrial research institutes for
the diagnosis of diseases at a very early stage and the

prevention or complete cure of disease.

Need for the Establishment of the Interna-
~tional Research and Educational Institute for
Integrated Medical Sciences (IREIIMS)

For the first time in Japan, a system of separate medical
centers for each medical specialty, such as the Neurologi-
cal Center or the Heart Center was established at Tokyo
Women’s Medical University. This proved to be a good
system on the one hand, but several problems arose,
including a lack of cooperation between the different
centers. Therefore, we need a new system of integrated

medical practice and research.

TWMU

Separate medical centers system

Several undesirable problems arose due to overspecialization
and not enough interaction between the various fields

“Need for a new sysytem of integrated medical practice and research”

1. Rationale for IREIIMS 1) Why Do We Need Integrated Medical Sciences? (continued)
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Kl Rationale for IREIIMS
2) High Expectations for IREIIMS

Kimihiko ODA

Director-General,
Science and Technology Policy Bureau,
Ministry of Education, Sports, Science and Technology

With “Integrated Medical Sciences™ as its main theme,
IREIIMS has been selected as one of the programs for
fiscal year 2005 supported by the “Program for
Promoting Establishment of Strategic Research Centers”
of the Special Coordination Funds for Promoting Science
and Technology, or “Super COEs”. The aim of the
Program is to achieve various reforms in the system of
science and technology at core centers, as advocated in
the Second Science and Technology Basic Plan. The
program has been set up to promote the restructuring of
research institutions and to create outstanding,
internationally recognized research centers with excellent
researchers. Currently, there are 13 Super COEs in
operation.

IREIIMS, as I perceive it, is a new center established
by Tokyo Women’s Medical University (TWMU) as an
international research organization whose aim is to open
up a new field, i.e.. integrated medical sciences. IREIIMS
is promoting research projects by inviting researchers
from Japan and abroad, collaborating with other
universities/research institutions, and also making
alliances with industry.

The concept of “Integrated Medical Sciences™ has not
yet been firmly established. According to Dr. Takakura,
President of TWMU and also the President of IREIIMS,
the definition of integrated medical sciences consists of
three concepts. One is the integration of researchers from
different fields and cooperation between researchers in
basic technological and social-cultural sciences, and

doctors working in the clinical field. Another is the

1. Rationale for IREIIMS 2) High Expectations for IREIIMS

integration of TWMU researchers and those of other
universities and institutions to encourage development of
joint research projects. The third concept is integrated
medicine, the aim of which is the promotion of health by
a comprehensive approach using alternative and
integrated medical practice together with modern medical
practice that is mainly based on Western medicine.

To secure international competitiveness in the 21%
Century, the concept of integrated medical sciences that
focuses on the prevention of diseases rather than therapy
will contribute greatly to the reduction of medical costs
thronghout the world. Furthermore, it will enhance the
prestige of our country.

The U.S. is already investing hugely in alternative and
supplemental medical treatment. It is a pressing necessity
for our country to establish integrated medical sciences as
a new field of medicine; for example, making the best use
of our rich knowledge of Japanese traditional medicines
accumulated up to the Meiji period.

Therefore, to address these important issues, IREIIMS
has initiated reform of existing medical and research
systems by setting up management of the center under the
strong leadership of a president and appointment of
young researchers by open international recruitment. The
Third Science and Technology Basic Plan, starting from
fiscal year 2006 and continuing for five years, continues
to include reform of the system of science and technology
as one of its most important policies. The Ministry of
Education, Culture, Sports, Science and Technology has

high expectations for IREIIMS.
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Kl Rationale for IREIIMS

3) Excerpts from the Panel Discussion of the 1t IREIIMS Open Symposium

"What We Expect of IREIIMS"

Panel Discussion

"What We Expect of the International Research and Educational Institute for Integrated Medical Sciences"

Date: 15:40 on December 4", 2005 (Sun.)

Location: Yayoi Memorial Auditorium, Tokyo Women's Medical University

Moderatar

Marsha KRAKOWER

(Associate Professor, University of the Sacred Heart)

Panelists

Kintomo TAKAKURA

(President, IREIIMS and Tokyo Women's Medical University)

Deepak SRIVASTAVA

(Professor, University of California, San Francisco)

Nobuyoshi SHIMIZU

(Professor, Keio University)

Ryozo NAGAI

(Head of Hospital, The University of Tokyo Hospital)

Yoh'ichi TOHKURA

(Deputy Director General, National Institute of Informatics)

Yohtaroh TAKAGAKI

(Professor, IREIIMS)

Rumiko MATSUOKA

(Professor, IREIIMS)

Tomoh MASAKI

(Research Management Leader and Adviser, IREIIMS)

Jong-Chol CYONG

(Professor, IREIIMS)

Moderator (KRAKOWER) : [ would like to welcome all of
you to this panel discussion. Today we will be focusing on
three topics. First is "Why do we need integrated medical
sciences?", the second is "How much of an effect is there for
the patient?" and finally, "What should be done to further
integration and what difficulties are present?" I would like to
ask Dr. NAGALI, who is a chairman of the IREIIMS External
Academic Advisory Board and the head of hospital of the
University of Tokyo Hospital to start us off. Dr. NAGAL
why has the time come for IREIIMS?

NAGAI : That is a difficult question. However, I would like
to answer by using the case of a heart transplant as an
example. Heart transplantation is an example of cutting-edge
medical care which requires the participation of many
individuals including a cardiac surgeon, a cardiovascular
internist, pharmacologists, immunologists, medical engineers
to provide circulatory system support, and in some cases,
engineers from the field of basic science. A wide range of
knowledge and individuals are brought together in the
execution of a heart transplant, focusing on the patient
himself and the condition of heart failure. The image is that
these academic fields and personnel act together as one, thus
integrating various medical disciplines. This may seem to be
a very special case for patients requiring a heart transplant,
but in fact the same type of approach applies to the treatment
of diabetes and arteriosclerosis. Even in the case of illnesses
such as the commonly encountered pneumonia. the cause
cannot be solely laid at the door of the pathogenic bacteria,
as factors such as living habits and the patient's own innate
physical make-up have to be taken into account. For
example, it is surprisingly difficult to say exactly how much
exercise is good as a preventive measure. In addition,
diseases occurring in the context of an aging society must be
observed, not just over the short term, but over many years
and targeting thousands of people.

Thus, we require much wisdom as well as knowledge to

1. Rationale for IREIIMS 3) Excerpts from the Panel Discussion of the 1% IREIIMS Open Symposium "What We Expect of IREIMS"
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3) Excerpts from the Panel Discussion of the 1= IREIIMS Open Symposium “What We Expect of IREIMS” (continued)

treat an illness and we need to consider all the drugs that we
have available, the various health treatments, the different
exercise options and even our own genes. In light of all this,
one has to step back and wonder what is the significance of
each and every element and to what extent they are impor-
tant. Clearly, in order to come up with a good answer to
these questions, one must approach these myriad issues in an
integrated manner. Thus, while we have so-called cutting-
edge or advanced medical care as well as basic medical care
available, in the end, it is individualized medical treatment
that must be concentrated on to provide the best treatment
for each and every individual. Thus, a comprehensive
integrated body of knowledge is necessary.

On the other hand, as this type of medical care has
progressed, the problem of prohibitive costs has emerged.
This has led to concern, even in the United States, that only a
small segment of the population, that is the affluent, will be
able to avail themselves of this type of medical care. Also,
what type of medical care is best for people in developing
countries? The answers to these questions again requires
both information and wisdom, and not just one type of
advanced medical care, but first and foremost, it must be
understood that the melding of a wide range of academic
fields and personnel in the research process is required.

Moderator : Dr. NAGAI, what are your thoughts from the
standpoint of your own specialty?

NAGAI : My own specialty is internal medicine of the
circulatory system, and to get a full picture of what causes
diseases of the circulatory system, one has to look at long-
standing diabetes and high blood pressure. With these
illnesses, no adverse changes will occur if you fail to take
care of yourself properly for a day or so, but you can end up
with a severe illness as a result of minor factors that slowly
but surely accumulate over a long period of time. There are
also problems associated with daily living habits and an
individual's general physical make up. Until now, medical
texts have instructed practitioners to provide a specific type
of treatment for a specific disease, and I believe that medical
care has been based on sweeping generalizations. I believe
that it is most important to look at each patient as a unique
individual, taking into consideration the person's physical
constitution and activity level when considering what is the
best medical care for him or her. Thus, integrated medicine is
becoming increasingly important in a society characterized
by longevity.

Moderator : Thank you very much. I would like to turn
now to the President of IREIIMS, Dr. TAKAKURA, and ask
him to tell us about the features of this new system.

TAKAKURA : There are various definitions of integrated
medical sciences. My definition, firstly, is integration
through the cooperation of researchers from different fields,
including those in basic sciences such as biology, immunol-
ogy and physiology. together with physicians who specialize
in fields such as internal medicine, surgery, cardiovascular

surgery, neurosurgery and ophthalmology. The second
definition covers integration through the promotion of joint
research by researchers at various universities and research
institutions. The third definition, that is currently being
implemented through the integrated medicine approach, is
medical care that combines Western medicine with herbal
medicine (Kampo) and alternative medicine. such as aroma-
therapy, with the objective of enhancing health. Today,
treatment comes in many forms, including traditional Eastern
medicine using Kampo, health foods and various alternative
therapies.

The annual market value of traditional and alternative
treatments has been predicted to reach one trillion yen, but
they have yet to be subjected to proper statistical analysis to
determine whether they actually contribute to better health.
One important division of integrated medical sciences is
scientific investigation into the efficacy of these traditional
and alternative treatments. Such investigation will determine
whether they have real value in the promotion of health.
They will also be compared or used together with current
standard therapies to determine whether they could be useful
in creating better therapies or in the prevention of disease.
Accordingly, integrated medical sciences or research into
integrated medicine will lead to a structural reform of the
practice of medicine.

In addition, medical care today can be characterized as
treating symptoms only after they have appeared. For
example, in my area of specialization, neurosurgery, patients
with brain tumors visit the hospital only after they have been
suffering from headaches and numbness of the hands, and in
many cases, their diseases will have already become quite
advanced. 1 often find extremely large brain tumors and I
wonder why the patients had not come in earlier. If we treat a
brain tumor at an advanced stage, we are faced with having
to perform surgery together with radiation therapy or chemo-
therapy, which require a long period of hospitalization as
well as huge medical costs. If a tumor could be detected
prior to the appearance of symptoms when it is still quite
small, then the treatment would be simple. the rate of
complete cure extremely high and the cost considerably less.
Moreover, there would be a significant increase in the quality
of life for the patient. Thus, I would like to stress that we
need to implement a paradigm shift away from the keyword
of “treatment” as currently used, whereby treatment is
embarked upon once the symptoms have appeared, to a new
approach in which the philosophy of “prevention” takes
center stage.

Moderator : Now I would like to turn to Dr. SRIVASTAVA
of the University of California at San Francisco. The current
situation in the United States was previously touched upon in
today's symposium, but I would like to ask Dr. SRIVAS-
TAVA to give us his thoughts and opinions on integrated
medicine. Is integrated medicine making inroads in the
United States?

1. Rationale for IREIIMS 3) Excerpts from the Panel Discussion of the 1% IREIIMS Open Symposium "What We Expect of IREIIMS" (continued)
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SRIVASTAVA : A strong interest in integration began about
three to four years ago in the United States. 1 explained the
NIH road map during the symposium, but the subject is
looked upon with skepticism in some corners. Change is
extremely difficult and it is viewed with suspicion. However.
there have been signs of a greater degree of receptiveness in
the past two years. The prevailing mood has become one in
which dissatisfaction with conventional medical care has
been translated into a recognition of the need for change.

In the field of alternative treatments, change has yet to
occur, but as a result of government initiatives, there has
been a move toward more rigorous testing. This approach,
however, has yet to be widely accepted, but if strict scientific
testing is conducted together with research and the efficacy
of these treatments is verified, then I think that the door will
open to the use of alternative treatments.

Moderator : What are your thoughts on American health
insurance?

SRIVASTAVA : Insurance does not typically cover the cost
of preventive medicine in the United States. For example,
the vaccination of children is considered essential to prevent
the spread of disease, but conventional insurance does not
cover such vaccinations.

A second problem is that an important part of the approach
embodied by preventive medicine and gene analysis is to
identify those individuals who may become ill within a
period of some years by examining their genes. However,
these same genetic testing results can be used by insurance
companies to determine that that individual is at a higher risk
to come down with disease than other individuals. Moreover,
in the United States at least, there are no laws which protect
individuals from what could be characterized as genetic
discrimination by insurance companies. This is an extremely
important issue and I think that we must deal with it in the
next couple of years.

Moderator : I would now like to turn to Dr. MASAKI, who
is the research management leader of IREIIMS and a
specialist in pharmacology. 1 would like to ask you to
comment on IREIIMS as a research system.

MASAKI : The basic research methods have not changed.
When we consider the notion of integrated medicine, it
should be mentioned that basic research makes a contribu-
tion to patients by feeding back appropriate information as
quickly as possible to improve their medical care. 1 would
like to make an additional point related to integrated
medicine. I am a pharmacologist and pharmacology
originally emerged from the clinical side. Pharmacology
originated in the corners of laboratories in Parisian hospitals
in the 17th and 18th centuries where drugs were chemically
extracted, and then tested directly in patients. Subsequently,
a method was developed by which drugs were not adminis-
tered directly to humans, but were first tested on animals.
This method was introduced in Germany, and developed into
the form of experimental pharmacology. Thus, pharmacol-

ogy or, in other words, experimental pharmacology, has a
long history. Experimental pharmacology put too much
emphasis on animal studies and many critics pointed to the
problem of the differences between animals and humans. In
answer to this criticism, the field of clinical pharmacology
developed separately. When researchers move too far ahead.
they can lose sight of clinical considerations, which is an
area that needs to be reflected upon. At present, basic
research is moving full steam ahead and the sheer volume of
knowledge has been increasing rapidly. Thus, one problem
that has presented itself is exactly who will keep in mind the
clinical considerations, and it is from this standpoint that I
think we need to look at IREIIMS.

Moderator : Now looking again at things from the perspec-
tive of basic research, we heard before about the challenging
fields tackled in the genome project. Dr. SHIMIZU, could
you talk about them, particularly from the standpoint of
integrated medical sciences?

SHIMIZU : We have heard from many persons today about
the concepts of integrated medical sciences and integrated
medicine, and 1 think that it is good that we are moving
toward making these concepts a reality. However, as a
researcher, I would like to note that the human body contains
23,000 genes and life is maintained by the outcome of a
basic plan through which these genes make proteins, and |
want to know everything possible about these 23,000 genes
and their related proteins. We will not be able to understand
humans nor how to sustain human health with just a superfi-
cial understanding of their genes.

Now if we talk about disease, many will be interested in
cancer or the so-called lifestyle diseases, but in addition to
these conditions. there are also many diseases which are
passed down genetically from parent to child. These genes
number about 4.500. We know what diseases will definitely
occur if one of these 4,500 genes out of the overall total of
approximately 23,000 is damaged. However, of these 4.500
only about 1,200 have been confirmed as being responsible
for disease. If progress in human genetics and genomics
allows us to determine which of these 4,500 genes are linked
to disease, and then if we could determine what proteins are
made and how they act, then we would be able to understand
the function of 10,000 proteins and ferret out and attack the
relevant gene.

Cancers can be divided into two types; there are some
cancers which are genetic in origin, while others are more
lifestyle related, i.e., they are caused by gene damage which
happens after birth. Now for these diseases, which really can
be called lifestyle diseases, I think that it would be best to
adjust the lifestyle.

If it were possible to conduct an examination for lifestyle
diseases using modern DNA chips, and a link could be made
with individual characteristics or physical make-up and a
true association found, this would be extremely useful from
both the scientific and clinical standpoints. However, | feel
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that this day is still a long way off, partly because we still
need to tackle the issue of high costs associated with the
implementation of personalized medicine, but the basic
medical sciences have yet to be integrated, and there is still a
gap in the translation of results from basic medical sciences
to clinical medicine. I think that integrated medical science is
needed to fill in this gap.

Moderator : Next. I would like to ask Dr. MATSUOKA,
professor of IREIIMS to talk about the expectations for
integrated medicine.

MATSUOKA : 1 spent approximately five years studying in
the United States, and returned to Japan 21 years ago. At that
time, the term “genetic discrimination™ was coming into use
in the United States. As someone who is engaged in genetic
analysis, I took note of this situation. Upon my return to
Japan, 1 was determined to set up a system which allowed us
to effectively analyze disease factors for our patients without
creating the potential for genetic discrimination. Also. I felt a
need for establishing cell lines from blood samples as had
been done by the NIH and I contacted many doctors about
this matter. Unfortunately, I did not get much of a response,
and so I embarked on the task by myself. Basically, I did not
go out and ask for samples. Rather I collected them in the
course of my normal medical practice. One day I turned
around to discover that we had collected cell lines from
4,000 patients, which is a considerable amount in this field.

Genetic abnormalities almost always involve one of the
pairs of genes received from either of the parents becoming
damaged or defective in the patient. I noticed in the course of
analyzing gene abnormalities that if both pairs were abnor-
mal, then the fetus would develop a severe developmental
deformity that is incompatible with life. However, there are
many types of abnormalities we can see among patients who
have a defect in only one of their pairs: we see variation in
the phenotype of abnormalities. For example, there are many
people we see with 30,000 bases deleted in the region of 30
genes. Among them, there are individuals who exhibit
absolutely no problems at all, while others are extremely ill.
In contrast, there are some people who have many problems
with only a single base change in the same region.

I came to this startling realization about ten years ago
while performing detailed genetic analysis and treating
patients, and I began to think that we needed to provide
comprehensive counseling. 1 approached our university
about setting up such a program and then approximately
seven years ago I opened an outpatient counseling service
based on the firm conviction that the needs of the patients
must be at the core of our activities. We have increasingly
attracted patients from across the country, and up to now we
have worked with approximately 300 individuals. Our results
have revealed patients with 30 missing genes, and others
with 20 missing genes who have Williams syndrome. We
emerged as the main center for the treatment of these genetic
diseases. We also have achieved good results with patients

who have heart disease in the form of familial hypertrophic
cardiomyopathy. This condition is the result of a single gene
mutation and can be a cause of sudden death. I think there
are many patients who are attending this symposium today,
and among them is a patient who in the past needed to take
three beta-blocker tablets, three times a day. but today she
has recovered to the extent that she only needs one tablet or
can almost do without them.

1 became aware of many patients with damage in one
allele of each of 30 genes, who used to show abnormalities
such as hyperlipidemia, diabetes or problems with lipid
metabolism, who were getting better and living a normal life.
I began to think that if it were possible that some of these
individuals could improve, then it seems that those patients
with only one abnormal base pair (mutation) or those with
lifestyle diseases, could take steps to prevent the disease
from occurring. It is through these observations that the
integrated medical science approach began to take shape.

Moderator : What are your thoughts on the problems in
areas such as complementary and alternative medicine
(CAM) supplements?

MATSUOKA : I myself recommend supplements which have
been subjected to rigorous animal safety testing. However,
the reality is that almost all patients are using some kind of
supplement, some of them without testing. Taking this into
consideration, I think that CAM, including its testing, should
be incorporated directly into our research.

Moderator : I would now like to ask for comments from
Dr. TAKAGAKI, professor of IREIIMS who talked before
about CAM. Dr. TAKAGAKI?

TAKAGAKI : As Dr. MATSUOKA has pointed out, patients
may have genetic damage but some will become ill and
others will not. As pointed out by a member of the audience
a moment ago, the neurological system may have something
to do with it. An article in the journal Nature Neuroscience
(7(8) p841, 2004) presents a very interesting example. A
comparison is made between a mother rat who is extremely
good at child-rearing with a mother rat who is inept. The
level of hormone receptors for the glucocorticoids in the area
of the brain called the hippocampus was higher in the
offspring of the mothers who were good at child-rearing.
Specific genetic information is acquired through the diligent
care of the mother (actually it alters DNA methylation) and
as a result the level of glucocorticoid receptors rises and the
offspring are more resilient to stress. Furthermore, the
offspring are also good child-rearers. This research caused
quite a stir throughout the world with its report of the
acquisition of genetic information. More examples of this
must be confirmed to determine to what extent this is
accurate. This type of analysis became possible due to the
efforts of all those, like Dr. SHIMIZU, who worked tirelessly
on the genome project to create a dictionary of huge numbers
of human base sequences. The notion that two individuals
can have the same genetic make-up but be different due to
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differences in their lifestyle and environment falls into the
emerging field of research called epigenetics. Epigenetics
has developed as a result of the unlocking of the genome.

I have been conducting research into the genetics of
immunity, and the adage that “illness arises from the spirit”
seems, unexpectedly, to be true to some extent. A wide range
of evidence is now appearing to support this idea. The
nascent academic fields of neuroimmunology and neuroen-
docrinology are now being recognized among scientists and
have their own academic societies. For example, the number
of lymphocytes can differ in patients with the same degree of
cancer; if one patient believes he will be cured and another,
pessimistically, believes he will die, subsequently, these
patients will show different outcomes. There are some very
mysterious things going on here but finally, with the creation
of the dictionary for the human genome DNA sequence,
these mysteries can be examined through the lens of science.
I believe that we are observing the dawning of a new age. In
this sense, particularly in the case of IREIIMS, things that
had hitherto gone completely unnoticed by researchers and
scientists are being talked about. Fortunately, with the cell
lines which have been provided by patients and the genomic
information obtained from their DNA, we can test some of
the new findings. It is my feeling that the strength of
IREIIMS lies in the cell bank which is a remarkable accom-
plishment. It is the fruit of 20 years of labor on the part of
Dr. MATSUOKA since she returned to Japan.

Moderator : Dr. CYONG could you talk a little about the
specialized area of “mibyou”.

CYONG : I think that the knowledge and wisdom embodied
in Eastern medicine can be of use in the emergence of this
new area of integrated medical sciences. 1 believe it will be
useful in two areas. The first is in the area of hardware, such
as Kampo and acupuncture. These therapies are incorporated
in modern medicine. For example, the drug Tamiflu is
effective in the treatment of influenza, and has become a
focus of attention. Tamiflu contains the same component that
is found in the Chinese herb, star anise. used in Eastern
medicine. So on the one hand, people will look down their
noses at Eastern medicine, but at the same time they will use
Tamiflu, a situation which I find to be extremely perplexing.
We really must recognize that today's medicine exists as part
of a long cultural continuum.

There is one other area, or software, that I would like to
address, that is, the concepts which form the foundation for
Eastern medicine. For example, Eastern medicine has the
concept of “physical constitution”. If two people are exposed
to the same cold virus, one may come down with a cold and
the other may suffer no ill effects. These results can be
attributed to a difference in resistance and therapeutic
practice must be premised on this notion. As Dr. SHIMIZU
said before. the variability of the genome has been discov-
ered. Thus, the Eastern medical concept of “physical consti-
tution™ which really represented pretty much of a gray area

has now been formalized into science. Therefore, the gap
between the medicine of the East and that of the West is
decreasing.

Now there is the concept of “mibyou” in Eastern
medicine. This is the period before a condition becomes a
disease during which the patient is moving toward disease
which may eventually be discovered and treated. Medication
is not prescribed during this “mibyou™ period. It is possible
during this time to avoid disease by eating properly and
leading a healthy lifestyle. It is this concept which embodies
the wisdom of Eastern medicine. “Mibyou” can be divided
broadly into two types. One is where there are abnormalities
in test results, but the patient has no subjective symptoms.
The other is where the patient has various complaints and
malaise, but no abnormalities are found in test values.
Previously doctors would say “it is all in your head”. The
term “general malaise” covers the same notion. This may be
due to the clinical tests not being quite up to the task at hand.
Therefore the state of “mibyou” should be recognized and
treated. The incorporation of the concept of “mibyou” will
add to the advancement of medicine. Thus, I think that it
truly is necessary for the two areas of modern, Western
medicine and Eastern medicine to be linked in Japan and a
new entity created.

Moderator : Dr. CYONG, let me ask you here, “mibyou” is
different from prevention, isn't it?

CYONG : Yes it is. Western or modern medicine is very
good at prevention. Prevention entails actions such as giving
vaccinations while an individual is still healthy. “Mibyou™
does not refer to a state of good health, but is one in which
the individual is moving toward a state of illness. The person
in question does not realize that they are in such a state and
thus he or she does not seek medical attention. This state of
semi-health can be described in many ways, but it is called
“mibyou” in Eastern medicine. 1 should mention here that
the term “mibyou”™ was recognized as an international
medical term three years ago and it can be used in its
Japanese form of “mibyou™ and be understood throughout
the world.

Moderator : Next, [ would like to ask Dr. TOHKURA who
is the deputy director general at the National Institute of
Informatics for his thoughts on the information side of these
issues.

TOHKURA : T am a member of the Institute's External
Academic Advisory Board and 1 would like to make some
overall comments including from the standpoint of my
position on the Board. First, as Dr. TAKAKURA has stated,
academic specialization is advancing, not just in the area of
medical sciences, but also in a wide variety of other fields.
People are increasingly walling themselves off in a rather
narrow cubbyhole with very little communication occurring
among the different disciplines. Knowledge is also becoming
the “property™ of the specialists of a particular field and not
extending into fields that are extremely close. The need for
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integration is occurring in a variety of fields. However, this
is not a simple issue, and the IREIIMS project itself
represents an enormous challenge. Information technology
which has been developed throughout the world in various
forms can be extremely useful in integrating the knowledge
of specialists. Information technology has also reached this
level in recent years. I think that it is extremely important for
those individuals who are not specialists in information
technology to avail themselves of these tools, and use them
to exchange information and establish communication, not
just with other specialists, but with patients. This project can
serve a role in this process. Now, when we as patients find
ourselves in contact with the medical care system, we may
end up feeling confident and reassured in some cases and
feeling somewhat ill-at-ease and doubtful in others.
Moreover, there is still a lot that is yet to be understood by
the medical establishment. For example, differences among
individuals and drugs must also be considered. Thus, it is
extremely important for us to employ various analytic
methods such as statistics and to conduct scientific verifica-
tion through information technology in order to investigate
whether a particular therapy or drug is really effective or not.
Then, the data can speak to us and enable us to say, “If there
is this amount of data that is available on the subject, then
this must be the case”. Thus, in that sense, the participation
of information specialists in this project is essential.

In exactly what form information should be incorporated
into this project is an issue that will determine its success or
failure. In another sense, this project underscores the
extremely important point of organizing the results into an
information database which must be in an accessible form
which is not just under the control of integrated medical
sciences. Instead, it must be made available so that anyone
can use it and it should be made public, to ensure that it can
spread throughout Japan and then the world. My view is that
information technology is an absolutely essential element of
this field. Thus, 1 would like to hear about the current
thinking on the IREIIMS structure.

MATSUOKA : We have developed Cyber Integrated Medical
Infrastructure (CIMI) using an inference learning model in
cooperation with Advanced Telecommunications Research
Institute International. For that reason, epidemiological
analysis is necessary and it will not work without reliable
statistical data. We will require a minimum of 1,200 samples
for this. The analysis based on these samples will be examin-
ing the patients in the "mibyou™ state as described by Dr.
CYONG. A total of 300 volunteers come to our center four
times a year and are examined for 100 items. They are also
examined using the traditional measurements of ryodoraku
and finger tip pulse and we are now analyzing the results. As
a part of this process, we have gradually come to understand
the following. As classified by the five-level system which
has been described in the journal Cancer, when 100 people
who are 20 years of age or older are examined, generally 70

are found to be healthy, 5 are immediately found to be ill and
the remaining 25 are in the “mibyou™ stage.

Now, when approximately 300 people from several differ-
ent companies during their peak working years were
examined, very few were at level 3, while a large number
were at level 4 which is “mibyou™. Conversely, when these
individuals were given advice on lifestyle changes. including
diet as related to lifestyle diseases, they showed considerable
improvement after three months.

We have been setting up a Team-training Course for
Integrated Medical Sciences based on the tutorial system
using CIMI. This course is not just for ourselves-we
welcome physicians, scientists, and others to come to
IREIIMS once a week to study as part of on-the-job training.
This tutorial system has evolved at Tokyo Women's Medical
University. 1 would welcome anyone with an interest to
come and observe. The basic setup is one where in the
morning participants use a computer for self study, and then
at 11:00 and 3:00, there are discussions with tutors. We are
currently in the trial period with various individuals coming
here to give the course a try. I would like to see this system
spread nationwide.

TOHKURA : I see.

Moderator : What are the thoughts of our other panel
members on the education and training of personnel as well
as information?

TAKAKURA : We have talked about the importance of
information and cutting-edge research. We discussed these
topics today in an easily understandable manner, but the
degree of understanding will vary from person to person. [t
is very important to disseminate information effectively. It
may be difficult, even for researchers, when they take part in
a discussion of a field outside their specialty to understand
the importance of what is being talked about. Thus, it is
extremely important to explain complex subjects in a way
that is easy to understand.

Moderator : [ expect that many of you are thinking that
there must be a system which allows for the sharing of
research data using information technology. Could you
comment on this point? Dr. SRIVASTAVA, what are your
thoughts on what hurdles have been overcome up to now in
the area of integrated medical sciences and will it be possible
to achieve real integration?

SRIVASTAVA : [ think that it is a real possibility. The
software which has been developed here is certainly impres-
sive, If this type of technology spreads throughout the world,
I think that it will connect dots into lines and substantially
enhance the information process. Physicians and scientists
will be able to advance using information technology. 1
would like to see this group develop it as quickly as possible,
and make it available for use by other countries. Then, based
on subsequent progress, 1 think that we will see even better
things being achieved.

TOHKURA : T would like to add something here. I have been
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able to take a look at the current system, and [ would like to
say that while a wide range of medical data is analyzed after
which new results are then output, looking at it from the
standpoint of a non-medical specialist, I found the user
interface very easy to understand. The user can easily access
the results in an easy to understand format and then make his
or her own decision quite easily. Moreover. the interface
employs not just characters or script, but computer graphics
which are extremely easy to grasp. Thus, various aspects of
medical practice which previously could not have been
supported by technology will now be able to increasingly
incorporate technology. Once this system is adopted around
the world, the cost will go down and productivity will go up,
thus exerting a huge impact.

Moderator : Dr. SRIVASTAVA, when you were able to
take a look at the software, you asked a question about
alternative medicine. What were your thoughts in regard to
this?

SRIVASTAVA : [ have two things that I would like to
comment on after seeing the software. One is that if
symptoms are completely displayed and then the software
links you to a wide range of other related systems, then this
software would be very useful in bringing together modern
medicine with alternative treatments. Thus, even those
individuals who are not very familiar with alternative
treatments would be able to link up with them through this
software. | myself have not been trained in alternative
therapies, but 1 think that it would be extremely useful to be
able to access alternative treatment information through this
system.

An additional point I would like to make upon observing
the software is that medical tests may become possible
through the program. Moreover, in regard to the costs of
medical care, if it were possible to calculate via a computer
exactly how much it would cost in order to diagnose a
specific patient, then a cost-effective choice could be made
in the course of daily practice. I think that both Japan and the
United States find themselves in the same position, that it is
rather difficult to figure out the cost when doing a test. If that
could be determined via the program, it would be a very
good thing indeed.

TAKAGAKI : We have been talking about the problems
associated with information, and the discussion has focused
on the use of advanced technology. However, 1 would like to
bring the discussion down to a more pedestrian level. During
the 13 years of my stay in the United States, I noticed that
very distinguished teachers gave seminars which could be
easily understood by laymen. Now if we look at why this is
the case, it can be traced back to the fact that those bodies
that award most of the grants are private organizations and
the people who head them and make decisions on the alloca-
tion of research funds tend to be laymen who are passion-
ately interested in the sciences. They are in control of the
funds and if you cannot persuade them, then you will not

receive funding for your research. Thus, it naturally follows
that the more eloquent speakers are the ones who are more
likely to attract research funding. It is unfortunate that Dr.
Bernardo NADAL-GINARD was unable to be here today
because he is indisposed, but he is an example of one of
these extremely persuasive individuals. Thus, the system for
research funding in the United States trains excellent
scientists to become good communicators.

Conversely, on the science side. we need to elicit support
of those laymen who are well versed in the sciences. In
Japanese science, to some extent, there is a tendency to
speak about difficult and complex subjects and then leave it
up to the listeners to understand. This approach must be
abandoned, because no one should lend their support to
something that they do not understand. We need to create a
scientific market where the most comprehensible scientists
get ahead. In that sense, we have at our disposal the benefit
of information technology which makes it easy for us to
work to create a system where scientists want to make their
results easily understandable to the general public. Human
contact, that is, looking at each other. involving eye-contact
in conversation, is very important, and it is this which is
surprisingly lacking among Japanese scientists.

Moderator : Dr. NAGAI what are your thoughts here?

NAGAI : In particular, the problem of information in the
area of research can be divided into two areas: firstly, the
gathering of knowledge by specialists and, secondly, the
subsequent vertical dissemination of that information. For
example, it is not a simple matter to determine to what extent
a disease has occurred, and to what extent improvements are
achieved with treatment and prevention. For example, if 50
out of 100 people become ill, and then out of that 50, 40 are
cured, then this can be determined by examining 100
individuals. However, we are currently confronted with
many diseases which occur in 10 out of 1,000 individuals,
and these 10 can be reduced to 5 with the use of a specific
drug, which makes evaluation extremely difficult. Thus, the
sharing of information is extremely important. As was said
before, even if information on proteins and genes is
collected, you will not understand anything just looking at
that information. and it must be integrated with related
biological information and clinical information such as the
patient's medical history, complaints and lab results. This
requires a reliance on the power of information sciences. It is
important that this be done in a speedy manner.

Today's medical care and medical research will not come
about without the support of society. Ethical constraints have
emerged in various areas of research, and information is
necessary in the sense of enabling members of society to
understand our research.

Moderator : Dr. SHIMIZU, what are your thoughts?

SHIMIZU : I think that today we have adequately discussed
the importance of melding information from science and
information from the clinical side. Clearly, information on
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current medical care can be accessed in a variety of places.
For example, information on areas such as the adverse
reactions of a drug or how long a drug is effective is almost
never given in Japan. I have found that when I take medica-
tion, I am generally not told that if T were taking one tablet,
and the dose was doubled, should it be doubled over 24
hours or should one tablet be taken every 12 hours. Of
course there are some aspects that you do not need to know,
but this is a problem. My daughter and her husband are
engaged in clinical practice in the United States, and they
receive a large volume of a wide range of information. For
any particular drug, they will, as a matter of course, receive
pages and pages of information. In Japan we simply are told
to "take twice after meals" and that is it. However, the
adverse reactions such as dizziness or nausea are only
described briefly, and this is the way things are done now.
Thus, if we are really to obtain information that gives us the
full picture, I think that we need to rethink our system in
Japan.

Moderator : Well we only have a little bit of time left. Do
any of the panel members have anything that they would like
to say?

SHIMIZU : 1 myself have not yet had the opportunity to use
it, but I do have the following question. I wonder whether a
training system which depends on information which is
obtained by computer is really a good idea or not. How do
you go about nurturing the real physicians of the past who
came to understand disease by talking with and examining
their patients?

MATSUOKA : That is truly what I would like to do. If you
take a look at our training system, I think you will under-
stand that. Researchers in the basic sciences conduct genetic
analysis. However, it is often the case that they cannot say in
which gene the problem lies. However, we can, in the course
of our clinical practice, predict the relationship between
clinical symptoms and genetic abnormalities. Of course,
there is not a one-to-one correspondence between a symptom
and a gene, but once you have input the information that
there is a possibility that "this gene contributes to this
symptom", then we can learn via our system. Even those
who are not physicians can learn. At present, the system is
only open to members of IREIIMS and is not yet available to
the public, and I anticipate that it will become easier to
understand and to view as we continue to incorporate
improvements.

I would like to see that no matter where you are in the
world, even for example, you are on a deserted island, you
would be able to avail yourself of this system and receive, to
some extent, medical care. Through inference learning, you
can move in the right direction and go onto the next step
even with the smallest amount of information. Thus, it would
be best if you could check from the *mibyou™ stage, and it is
with that in mind that the CIMI system has been created with
a staff of five. If you give it a try once, I think that you will

understand.

Moderator : The software is difficult to explain without
seeing it but after the first click. a physician Q&A window
opens, and you get the initial information. It starts out by
having the patient pose a question to the physician and
getting a response. Even I am confident that I can handle this
type of system. I would like to see that this wonderful
system, in the form of the information it provides and the
integration that it offers, does not remain just at the disposal
of those in Japan or in the United States, but is made
available to many countries around the world. What are your
thoughts in this area?

TAKAKURA : Finally, I would like to summarize a bit here.
This project will not be able to cover all aspects of research
in the area of integrated medical sciences because the field is
extremely wide and all-encompassing. However, as a part of
the project, our objective is to achieve earlier detection of
disease, if only a little earlier. I. myself, have been using the
term "extremely early detection" as opposed to "early
detection,” and 1 think that this approach is the same as
“mibyou”. If we can reach the stage where it is possible to
cure disease early or even prevent it, that will be a huge
contribution, and 1 would like to see such results used not
only in Japan, but also in the rest of the world.

One example I would like to present is a research project
that conducted an international comparison of epidemiologi-
cal surveys on the prognosis for stroke. When a comparison
was made between Japan and a region of China, it was found
that those individuals with the same diseases in Japan had a
life expectancy approximately ten years longer than the
Chinese. If an analysis were to be conducted that could
determine what factor, be it lifestyle or diet, in the Japanese
differs from the Chinese and results in longer life expec-
tancy, and if the results were adopted by the Chinese, then
they may be able to live ten years longer. We expect that the
results of international joint research will give answers to
these questions. The lengthening of life expectancy by ten
years would be a major accomplishment, and information
processing is an extremely important part of this type of
analysis. Thus, I think that we will be able to contribute in
the future not only to the health and medical care of Japanese
but also to that of the people of the rest of the world.
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