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[The future where Biomedical Laboratory Scientist supporting athletes

—About the need for a dedicated Biomedical Laboratory Scientist in the Nippon Professional Baseball team—]

Yukari Gamano

Yokkaichi Nursing and Medical Care University

[Background]
I'm a professional baseball fan. I watch the game
every season, but there are always players who
are injured and who are suffering from being
unable to keep records. Seeing such a figure is
very painful for fans. In addition, the Japanese
professional baseball world has received a lot of
attention this year due to the success of Shohei
Ohtani of the Angels. There will be a rise of
players who are active in the world like Otani in
the future. I wanted to support such athletes
from clinical tests point of view, and thought
about what I could do as a biomedical laboratory
scientist (BLS).

[Method]

As for the items to be carried out, we think that
the clinical physiology tests the motor function
and the clinical hematology test and
biochemistry test that can grasp the nutritional
status are particularly useful.

Among the physiological function tests,
ultrasonography can be performed in real time
regardless of the location. By understanding the
condition of muscles, bones, and joints after
practice and after a match, you can understand
your physical condition and prevent injuries. For
example, physical care i1s important because
pitchers have repeated pitching movements that
put a strain on their shoulders and elbows.
Ultrasonography of the shoulders and elbows
after each pitch reveals joint and bone condition
in real time. By comparing with the previous
1mage, even a small change can be detected, and
there 1s an advantage that injury can be
prevented. In addition, by preparing an echo on
the back of the bench, it is possible to quickly
diagnose the presence or absence of a fracture in
the event of a hit by pitch, and it is possible to
continue the game depending on the player's
intention. Muscle injuries such as muscle strains
can be examined by evaluating muscle stiffness
using ultrasonic elastography. However, it is
impossible to prevent all injuries. However,

ultrasonography is also useful for follow-up even

if injured. For example, in the case of ligament
injury, the process of ligament repair can be
observed, so a personalized recovery program
can be devised with athletes and trainers.

Next, in hematology tests and biochemistry tests,
the CK value, AST value, and LDH value, which
indicate liver function, can be measured and the
degree of fatigue can be quantified. When the
liver is damaged, fatigue appears as a symptom,
so 1t 1s possible to clarify the cause of fatigue and
improve it. In addition, the LDH and CK values
rise after exercise, and although the LDH value
normalizes quickly, the CK value shows a high
value even the next day. It is possible to evaluate
whether the load on the body and the training
content were excessive. [ think that the
evaluation of physical load and fatigue will be

important in the long season.
[Outlook]

By analyzing the players from the perspective of
a BLS, it is expected that individual abilities will
improve, which will lead to the improvement of
the abilities of Nippon Professional Baseball as a
whole. Furthermore, we can expect the
prominence of Japanese people who are active in
the world like Shohei Ohtani. If we show its
usefulness in Nippon Professional Baseball in
this way, our work should spread worldwide.
Clinical laboratory technicians in each country
are hoping that a dedicated clinical laboratory
technician will become commonplace in sports

teams, such as a "team doctor."

Contact information

Student name: Yukari Gamano

Teacher name: Makiko Suzuki

Yokkaichi Nursing and Medical Care University
1200, Kayou-cho, Yokkaichi, Mie,512-8045,
Japan

Tel: +81-340-0700

Fax: +81-361-1401

Teachers E-mail: m-suzuki@y-nm.ac.jp


mailto:m-suzuki@y-nm.ac.jp

[EERARAERAN YT AU — &R DA

— RART B ERER 31 2 R IR i AR A B il D 2SSV T—]

T B A B

B iR R

[

RIT7T v R 7 7 72, Hr— X A sl E
LTWDD, PR CTHETLL TL % 53T, 70
DI FEER A KT EHE LA TWVDIRER NS, £
DEHERDLZDITT7 7o LTETHEL, )]
22N 5 Z BT ninE . WO BT TUE,

F7. AFEITT Y 2 LV ADO KRBTSR TFE O
HBTHARATeHERA L RESEHEINZ, 5% D
KEBRFO L S5 HATIHERT ARFOEHITD
HIEAD, EOXDBREFEDZEKHRE SN
B R— R Lz B, BREmERRE L
TN TEBENE 2T,

[ BM]

FERMRAIC L 0 @ F A2 AR — h BRI R
AALTW ZERHITSD 5,

ETEHL T, EFENZE» O SRR 2 EET
HZET, aryF4aryOFEBEORBON A
THIENTE D, BITIL, BFOMEIZ 3553
FORLZOBRPEHIFTE 5,

8 AN DOHEHTCRE I D\ EIz LD, ZDAKR—Y
BIRD L~V DI FIZOR MW AR EN B 5,
[7i4]

Fhid HHE X, EHEERE A RET S0 D4
BIMSRERM A & . REBREZET L LOTE S
MERESCHELFRENFICERZE L E XD,

AFRREEMRAEO T T LT MRAEIT. LT E R
T U TN A DTRENATEETS, fHRSF . B
DARREE MR E %, BB 1%IT O 2 & T, HIIRN

PERTE | BRO T BTN D, B 2 ITRFIE,

BEEMEDOK D K LIZ L DR ~OEHNKEZ W
72, HIRO T NEETH D, mEREREIZE <
EHBENBRAET S LT, BEEEORENY T
VB A LNTHMND, RilEEE & tgd 5 2 & T/
SR THS THRRATE, BREERRIIHES
CEMTELREDRNERD D, T2, XUFHEIZ
Ta—%2HELTELZ LT, BEROBIZEHO
HEARRICEH TN TE, BFOERIZ
Lo THREERITTDZENARETH D, AHE
N EOHROERKRIT, BEHZTI AN T 7 4
IZ L DO S G CRETX 5, LL, £2TO
BEEAZ < Z ST ARAEER, L L, BEEMREIT

BEHEZLTLE- LA TORIBBEICHLAMT,

B 2 TG TIIPE OBEIBERENBR TE D
e, HANCH ST EBIRT 07T A @EFES b L
— =L HIBRTE D, BT BFEARADL, &
R TER THET 5720, B THDLHZ &
WTE, BOAFOIREERS ICHMET D Z &0
TE %,

WA MR - ERARA L PR T, IFlstgaE 2w
9  CK fi, AST fii, LDH {2 IE L. &5 & DK
AL TE D, FIEE A=V 2HA D & BRI
JEIR E L TTHI, I OJRIRIR | i)y Al gE
Thb, £ . LDHHE & CKEITEE % (1 & L.
LDH fEDEF LT RV CKIEIZE A T &%
RY, RIS T2 AR b L— = TR
FITIXAR Do TR EOFMENTE S, FiE~D
ARTOEE I E OFHIIL, BV —X U Zi> T
KW THELRSTLLBHEEZ S,

[[EBZ]

BPF xR AR SN D o35 2 & T,
EANDRES O EN#IFFTE, BART v BFERER
DRESI DI E~D72 3D Z & 2R 5, BITIE,
REFFEERFO LD e R CIERET 5 AR ANDHH
ANYHETED, ZOLHIICHAT B BHERCTHH
M2 m L, B I RIZIEN DT 72, EnE
NOE DR, TF—A K7 ¥ —] DX
INZAR—Y F— L THIEOFIRFRATAN A 2 72
DRENZ72 D Z L2 HfF LT 5,

F, WA X~ EOBRABARISN T
DR MM OIERZ R 22T, < DA
FEEZH->THHW, L0 EONCHKEER -
THEHIIENTEDHEEZD,

HEE . VU H R ER K
T512-8045 =RV H rfirii&AERT 1200
el : 059-340-0700

Fax :059-361-1401

FARAY WY KEH(T~/ =2A)
BERAL vk BT (AXF¥ <Fa)
HEBEF A —/V : m—suzuki@y—nm. ac. jp



mailto:m-suzuki@y-nm.ac.jp

[Proposed collaborative research between Japan and South Korea on cancer

screening and relationship between microbiome and health]

Yoshiaki Kameda, Erina Katahata
Tokyo College of Medical Technology

[Introduction]

I am interested in conducting two studies which
would represent a collaborative effort between
Korea and Japan. One study would focus on can-
cer screening, and the other on the effect of the
microbiome on personal health.

[ Cancer screening at home]

According to the data from Japan and South
Korea in 2020, the leading cause of death in both
countries was cancer. Therefore, I am interested
in developing a new type of testing device which
would allow the early detection of this disease
and thus facilitate more effective treatment.

Recently, much work has been performed on
the development of tailor-made oncogene panel
tests. The goal of such oncogene panel tests is to
allow the genetic abnormality which causes the
cancer to be identified and the optimal treatment
to be determined accordingly. Although such on-
cogene panel tests may be useful in determining
appropriate treatment, I believe that a different
approach is needed in terms of early detection.

Therefore, I wish to propose a "Home Use Se-
quencer" (HUS). Early detection of major cancers
such as lung cancer, breast cancer and colorectal
cancer, is crucial. I wish to develop a new type of
device that would allow anyone to easily test for
the genetic abnormalities associated with these
pathologies at home at any time. Obtaining a
specimen for examination needs to be as easy
and non-invasive as possible. Urine and sputum
are suitable for this purpose.

Every home could possess and use such an HUS,
which would enable people to be aware of the risk
of cancer at a very early stage, before it has had
the time to progress, and this, in turn, would fa-
cilitate enormously the potential for successful
treatment.

[Better health through understanding its asso-
ciation with the microbiome]

During my studies, I became aware of the im-
portant role of microorganisms in the mediation
of infectious diseases, especially in underdevel-
oped countries. The problem is particularly acute
in these areas of the world due to inadequate
nourishment and weakened immunity. Therefore,
I would like to undertake applied research on mi-
croorganisms, focusing on how the association

between personal health and nutrition could im-
prove health.

Humans coexist with the trillions of bacteria
that dwell in the body. I aim to develop a device
that would allow the health of an individual to be
determined and understood in relation to the
balance of microorganisms in the body. I believe
that the ability to evaluate and quantify these
bacteria by a personal test of health and immune
system function is extremely important. I would
also like to make the data accumulated on this
device accessible to smartphone applications. In
addition, using the HUS data on cancer with this
application, it will be better to understand the
health condition. By ensuring these widely avail-
able, not only can individuals understand their
health condition but can also know how the mi-
crobial flora affects their health.

Some companies have already begun to develop
dietary supplements containing microorganisms.
One example is the microalgae Euglena. It has
been reported that immune function increased,
and the growth of some cancer cells suppressed
in mice by taking the supplementation of Eu-
glena. In the future, I believe that it may be pos-
sible to improve the health of individuals
through applied research on microorganisms.

[Conclusion]

I would like to commence collaborative research
projects between Japan and South Korea and
disseminate the results globally.

[Contact information]

Student name: Yoshiaki Kameda,
Erina Katahata

Teacher name: Makoto Naito
School Name: The Tokyo College of Medical Tech-
nology
Address: 1-10-8, Yokoami, Sumidaku, Tokyo, Ja-
pan
Tel: +81-3626-4111
Fax :+81-3626-2029

Teachers E-mail: naito@tokyo-igaku.com
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[ My Future Vision as a Biomedical Laboratory Scientist ]

Nanako Izumi

Yamaguchi University

[Reason for Applying]

One of the reasons why I wanted to become
a Biomedical Laboratory scientist (BLS) was
because when I was a high school student, I read
a report on the activities of the Japan Overseas
Cooperation Volunteers (JOCV) in Laos in the
1990s, and I became interested in medical
development and education in a region that was
focused on economic development. In the future,
I would like to be involved in medical activities
related to clinical laboratories in developing
countries and regions, education, and the
development of hospital laboratories.

[International Activities]

In 2019, I participated in the study tour in
Singapore, by the International Medical Study
Student Group of Yamaguchi University School
of Medicine. The theme was to learn about the
healthcare system there, visit hospitals, and
discuss solutions to the problem in Japan of
healthcare costs. Although I was not able to ask
in depth about the clinical tests and laboratories,
it was an opportunity to think carefully about the

problems of healthcare and the insurance system.

2021, Yamaguchi University(YU), as the
host school, held APAHL2021 forum with
medical students from Hong Kong, Malaysia
Thailand, and Korea. I participated in the forum,
discuss and made presentations. On the group
with students from each country, the group
theme of " Strategies to prepare and educate the
health professionals for future pandemics.” Even
now, after the activities are over, we are still
keeping touch, sharing school life, and are
learning about the similarities and differences
between their study and practice in Japan, such
as practical training of blood tests, pathological
tests, and infectious disease tests. I am very
happy to have made many friends who are
actively involved in international exchange and
medical study, and I believe this will help each
other in our future international activities.

[Activities in Japan]

Although travel abroad is now restricted, the
interest in BLS in Japan is increasing due to
PCR testing for Covid-19. I am joining in various
activities, to raise the profile of BLS more,
mainly participation in International Medical

Study Group of YU, JICA events, and the
activities of an organization called MedYouLabo,
which is aimed at high school students who want
to be healthcare professionals. I am the current
president of the International Medical Study
Group at Yamaguchi Univ, and we have monthly
presentations meetings, in which I talk about
BLS, student life of me, team medicine, and
cytology.
[in the future]

For the rest of college life, I will continue to
work on activities to help many people, including
medical students, know about BLS and my goals.

I have three goals for the future. First, I
would like to visit a hospital in Laos, where ODA
was conducted 1in the 1990s, and countries where
medical education and laboratory facilities are
still inadequate, and interact with health care
professionals there, and I will be involved in the
education of students and medical professionals.
In medical support and cooperation situations I
feel that most of the people who worked in such
countries or give lectures after returning to
Japan are doctors and nurses, and most of them
focus on consultation and treatments, and there
are few stories, materials, and photos about
laboratory science. The second goal is to share
what I know and learn to many people including
the medical field. Last, I will provide education
and opportunities for students both in Japan and
abroad, including what I have learned in clinical
settings and through their activities overseas.

I realize my dream, to establish a school for
laboratory science and to create a place for
education in developing countries. To realize, I
would like to study at universities and clinics in
Japan, meet many people, listen to their stories,
exchange opinions, and make efforts.

[Contact information]
Student name: Nanako Izumi
Teacher name: Nobuaki Tanaka
Yamaguchi University
755-8505
1-1-1, Minamikoguhi, Ube city, Japan
Tel: +81 836-22-2801
Fax :+81- 836-22-2130

Teachers E-mail: nktanaka@yamaguchi-u.ac.jp
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[ Appropriate medical care for everyone around the world]

Kanon Uehara

Kobe Tokiwa Univercity

[ Introduction ]

What I want to do as a Biomedical Laboratory
Scientist (BLS) is to prepare medical care
systems for people all over the world using small
mobile laboratory equipment.

My grandparents live on an island, where
there is no hospital. If there is small mobile
laboratory equipment when they get sick and
cannot move themselves, they are able to get a
diagnosis by a doctor through the internet with
test results checked by a BLLS. A BLLS can get rid
of the patient’s anxiety by explaining the
examinations in detail or communicating the
doctor’s diagnosis using a virtual function such
as Augmented Reality (AR) and Virtual Reality
(VR).

[ Using small mobile laboratory equipment ]

If there are small mobile laboratory
equipment, we can check the patient’s medical
conditions quickly anytime anywhere. If there
are small mobile laboratory equipment for a
blood test, a genetic test, and MRI and so on, it
will save time of sending the specimen to the lab
and return the test results. This will reduce the
burden of the patients. A BLS can send the data
and information to the doctor for looking at the
results through the internet such as IoT. Results
of imaging tests like ultrasonography and MRI
can be sent to the doctor using virtual functions
such as AR or VR. As a result, the patient can
get a diagnosis and an appropriate treatment,
because AR or VR makes it easier to find out
where to treat. We can provide patient-centric
medical care if we can actually use it.

It can also be used for home health care and
improve patients’ health by managing their test
results and data. BLLSs can notice abnormal test
results and provide team medical care without
delay. They can check not only for home health
care but also at shelters and in disaster areas at
times of natural disaster. If they carry this
mobile equipment with the function of IoT,
patients can get an efficient and good-quality
diagnosis without visiting the hospital. I would
like to offer this patient-centered medical
system to people not only in Japan but also all
over the world.

[ My future goals ]

I am going to take an interest in various things,
and gain expertise and insight necessary for
working internationally in order to achieve
these things. I think it will be important to
spread the small mobile laboratory equipment
and virtual medical care in the world. I would
like to learn the latest biomedical laboratory
technology and study to put a theory into
practice for improving healthcare. I have a plan
to join an international conference to present my
research to the world, exchange information and
interact with participants. I would like,
therefore, to study at graduate school and to
improve my KEnglish skills for international
exchange. I aim to get the International Clinical
laboratory personnel certificate issued from the
American Society for Clinical Pathology (ASCP)
to acquire knowledge and language ability for a
specialized field.

[ Conclusion ]

I'd like to spread mobile laboratory equipment
and virtual medical care. We can check anytime
anywhere with small mobile laboratory
equipment. Using the equipment, we can work
effectively outside the hospital and clinical
laboratory. I do want to participate in
international activities, which can increase
knowledge about the world, and to introduce
Japan’s latest medical technology and clinical
examinations to the world.

Contact information

Student name: Kanon Uehara
Teacher name: Hideo Sakamoto
Department of Medical Technology
Faculty of Health Sciences

Kobe Tokiwa University

2-6-2 Otani, Nagata

Kobe, Hyogo 653-0838, Japan

Tel: +81-78-611-1821

Fax: +81-78-643-4361
Teacher’sE-mail: h-sakamoto@kobe-tokiwa.ac.jp
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Title : Clinical pathology, medical collaboration

Subtitle : What I want to do internationally as a clinical pathologist

Name (Seo young Shim, Sun hyeon Park, Gyuri Kim, Ji won Yoon, Jun seong Hyeon,
Ji won Jung, Ye young Jung, Su mi Yang, Won gi Cho, Yoo na Lee)
Affiliation : Daegu Haany University)

As exchanges between countries increase with the development of transportation, diseases that have occurred in one
country are rapidly spreading to other countries. This is expanding to infectious diseases and cancer and heart diseases,
which have a high incidence worldwide. Therefore, the role of clinical pathologists is increasing in preventing and
diagnosing diseases and contributing to treatment. We would like to present medical collaboration in which clinical
pathologists from various countries interact and study internationally. The biggest purpose of the medical collaboration is
to establish in-vitro diagnostic standards for common worldwide diseases and to establish a one-stop system that can
diagnose global diseases through a unified standard. To prepare for this, through continuous international conferences and
academic conferences, we nurture talents needed for the future and acquire qualifications to advance internationally
through obtaining a clinical pathologist's license and international qualifications (IAC, RDCS, etc.). After going through
this process, the research areas we want to proceed with are cancer, cardiovascular disease, and medical service.l. In
cancer, after obtaining the IAC, we want to conduct research related to cancer cells, and to contribute to increasing the
rate of early diagnosis of cancer by observing cancer tissues by period or region and tracking them with big data. In
particular, we intend to study the immunity-related resistance and anticancer treatment of lung cancer, the world's number
one cancer ranking. 2. In cardiovascular disease, POCT, which detects an increase in the concentration of a chemical
substance by a fluorescence immunological method, is currently used. This study aims to supplement the sensitivity and
accuracy of the current POCT by studying various chemicals used in the diagnosis of cardiovascular diseases. In addition,
we intend to study echocardiography, which is one of the diagnostic methods for cardiovascular disease after RDCS
acquisition. Through this, we aim to contribute to the diagnosis and treatment of cardiovascular diseases by providing
more specialized medical services to patients and striving to acquire the latest medical information. Finally, in medical
service, the system of Korea, which visits institutions to collect samples, analyzes and diagnoses at specialized medical
institutions, and informs them of their health status, will be applied internationally. Therefore, we thought about
Internationally Visiting Medical Services based on international qualifications. A place that uses medical devices that are
used at home but are not properly controlled, and a place where a professional diagnosis cannot be performed because
there is no medical institution, we want to contribute to communication and diagnosis by going directly to the place.
Although the work of clinical pathologists has become important internationally, the boundaries of their jobs differ slightly
from country to country. So we have to be more professional, with qualifications to avoid conflicts. It is necessary to
establish a leading model of diagnostic medicine with a common diagnostic system internationally and rapid and accurate
for disease prevention and treatment through it. This is expected to contribute a lot to the diagnosis and treatment of global

diseases.



Future scientific works I anticipate internationally as a MLS

Scientific works I want to do in near future as a MLS
Seung-Won Hahm

Dept. of Biomedical Laboratory Science, Health and Health Care, Namseoul University,
Republic of Korea

The method of obtaining a license for medical laboratory scientist can be broadly divided into passing the
examination after graduating from the Department of Biomedical Laboratory Science in Korea or the
United States or passing the ASCPi examination. However, in order to work in a US hospital, English
proficiency, permanent residency, or citizenship can be required as important additional factors, but the
reality is very difficult. In order to do any kind of work internationally, it can be considered that English
ability is one of the important things for smooth communication. The two things I can do internationally
with an expected professional license in Korea are described below. First, I would like to providing indirect
help to students and medical laboratory scientists studying I Korea or abroad by explaining the specific
tasks of medical laboratory scientists in English using social media such as YOUTUBE or Instagram,
which are essential in the on-line era. Also, I hope to increase understanding and awareness of the
profession by letting people know what medical laboratory scientists do and what kind of tests they do in
diagnostic labs. Second, I anticipate to experience volunteer work as a medical laboratory scientist at
KOICA. After building a career as a medical laboratory scientist, I would like to apply to the KOICA
volunteer group for more experience and perform various tests such as microbiological and blood tests as

a medical laboratory scientist in countries such as Tanzania and Uzbekistan.

Contact information
Name: Seung-Won Hahm
School name: Namseoul University

E-mail: swhahm150@gmail.com
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[ Biomedical laboratory scientist outside of my daily work]

Mari KUNIHIRO

Fukuyama city hospital

[Presentation at the world conference]
I'm a Biomedical laboratory scientist at a city
hospital with around 500 beds, mainly in charge
of the Hematology department. Doing
presentations at domestic conferences gave me
the desire to try presenting at the international
level. The International Federation of
Biomedical Laboratory Science (IFBLS) held
every other year, was coming to Japan in 2016.
In Kobe, I saw Biomedical laboratory scientists
from all over the world and decided then to be a
presenter at the next world conference. In 2018
in Italy, my first experience overseas was a
short poster presentation and spoke to maybe 6
people. The interaction with lab scientists from
all over made me realize that my English was
not good enough. But I learned that there were
many different research methods and I wanted
to know more.

[Short-term study abroad by JAMT]
At the time I only had experience working at
one hospital in Japan, and was not familiar
with the operations of other hospitals. Of
course, I had no idea about operations overseas.
I had always been interested in international
exchange and in 2019 I applied for a short-term
study abroad program organized by Japanese
Association of Medical Technologists (JAMT). I
believed the program would help me see things
from new angles. That very year I got the
chance to go abroad and take training at Loyola
University Medical Center in Chicago. The
laboratory had about 200 scientists working in
three shifts, who were responsible for various
control checks and equipment maintenance.
Our laboratory in Japan only had 39 scientists
and we had a wide range of responsibilities, so
the operation was obviously different. In the
U.S., job roles may change between
Technician/Medical Technologist and Specialist,
but in Japan, there is no such distinction. If a
shift/trend occurred in internal quality control,
only the specialist in the U.S. analyzed the
cause and handled it. In our lab the person in
charge of the equipment for the day, regardless
of qualification, would consider the cause and
consult with the department head, who would
make the final decision. This difference might
be due to the fact that in the U.S.,

responsibilities reflect one’s expertise, while in
Japan one department works together as a
team. Through this experience, I became
interested in how scientists work around the
world. But again, my language limitations came
home to me.

[Qualification of International Technologist in
Hematology, H (ASCPi)]

The ASCP approves medical laboratory
technologist certifications in the U.S., but the
ASCPi allows those living outside the U.S. to
take the exam and receive the same level of
qualification. The ASCPi exam has been
available in Japan since 2009. There is another
well-known international qualification in Japan
celled the International Cytologist, but until I
learned about ASCPi, I thought there were only
opportunities in the pathology field. After my
time in the U.S., I decided to get a certification
in hematology, since that was my area of
expertise, and make my goal to work as scientist
overseas someday. As I studied for the exam, I
realized that I lacked basic knowledge. There
were many questions about diseases that are
rare in Japan, and I realized that required
knowledge differs depending on your region.
Although the procedure to prepare documents
and take the exam was awkward and slow, the
experience of obtaining the certification gave me

confidence.
[Reflection and my future]

Looking back on my experiences, I think that
what interested me at each stage led me to the
next action. While Covid-19 1is restricting
activities all over the world, I think it’s a good
time to continue acquiring the knowledge and
skills I'll need in the future. I remain interested
in the difference in how scientists work in each
country and look forward to my next opportunity

to meet and learn from them.

Contact information
Name: Mari KUNIHIRO
Affiliation: Fukuyama city hospital

E-mail: kunihiro.mari@gmail.com
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[Biomedical Laboratory Scientists out of the Laboratory]

Yui Namikawa

Toin University of Yokohama

[Introduction]

To date, BLS (Biomedical Laboratory Scientists)
have focused on how to efficiently test a large
number of samples in a laboratory and provide
high quality test data to the clinical environment
as quickly as possible. Hereafter, it will be
necessary to take responsibility for the entire
process of the test, that is, pre-test explanation,
sample collection, test implementation, and test
findings, and as well as to try to understand the
patient’s condition and accurately convey the
test results to the clinical side. For that purpose,
it i1s necessary to focus on the development of
human resources who have the ability to grasp
clinical data. Current BLS duties include
physiological examinations, sample collection
tasks, operating room related work, ward-
related tasks, and participation in NST
(nutrition support team), ICT (infection control
team), DMAT (disaster dispatch medical team),
etc. As shown, BLS is a job that is not limited to
sample management in the laboratory. In 2014,
the law on BLS was partially revised, which
made it possible to collect samples by BLS. There
1s no area other than Japan where BLS can
directly collect samples from patients.

[What is required]
Clinical tests are divided into three processes:
pre-test process, test process, and post-test
process. Emphasis is placed on the inspection
process, and there is little involvement in the
processes before or after. In fact, there are many
parts that depend on doctors and nurses for the
pre-examination process and post-examination
process in the ward. The first thing JAMT
(Japanese Association of Medical Technologist)
worked on was the development of clinical
testing technology required in the ward. From
the beginning, BLS has been actively working on
infection control, nutritional management, and
diabetes guidance. In addition, JAMT
recommended active intervention in blood
samplings, sample collection, test explanation
and consultation, treatment for dementia
patients, medical safety, and emergency medical
technology. A field survey of ward operations was
conducted in 2015. It was reported that the ward

was carrying out clinical examination-related
work which required an average of 5 to 6 hours
per day. At the hospital where the BLS was
actually placed in the ward, the ward nurses’
sense of work-burden decreased, while the
number of incidents also decreased. From the
results of the questionnaire for patients, there
were many opinions that they wanted to hear the
explanation of the test results. Today’s medical
care 1s carried out with the aim of promoting
patient-centered team medical care and
providing high-quality medical services to
patients while making full use of the expertise of
each medical staff member. BLS needs further
efforts to be able to go to the place where the
patient 1s, to be close to the patient, and to play
a major part in their medical care.

[Future vision]

Task shifts are being developed in Japan. Task
shift share means that other occupations take
part in the work of doctors. In 2021, a law was
amended for task shift for BLS as well. The task
shift share is expected to increase the number of
BLS’ tasks related to physiological tests in the
future. BLS should be involved and responsible
for the entire inspection process. It is necessary
to develop an attitude of communicating and
cooperating with other occupations. Students
aiming for BLS are expected to acquire not only
knowledge of clinical examination, but also
communication skills that can handle team
medical care. In addition to student knowledge
and  techniques, health  communication
education, including hospitality and attitudes as
a medical professional, is needed. For BLS,
which i1s also engaged in preventive medicine
such as health diagnosis, it is essential to keep
up with the progress of medical care in the field
of health communication.

Contact information

Name: Yui Namikawa

Affiliation: Toin university of Yokohama
E-mail: ynamikawa@toin.ac.jp
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Medical Technologist in the field of in-vitro diagnostics development with

medical artificial intelligence
: Transferred hospital career to Al in-vitro diagnostics development.

Bomee Woo
R&D Center Noul.co.LLtd, KAMT

For more than 100 years, clinical pathologists have worked in laboratories to present data that support
the diagnosis and treatment of diseases. We have existed in various types of medical institution
laboratories, ranging from large-scale university hospitals, small and medium-sized hospitals with
residents, and entrusted institutions. They have contributed to the systematic development of various
diagnostic testing methods and to the improvement of accuracy through quality control. Even now, they
are responding to the pandemic situation by silently carrying out sample collection and PCR diagnostic
testing for COVID-19, all over the world. At the same time, the biomedical industry is also developing
convergence. In recent years, in vitro diagnostic devices have been developed more efficiently and safely
by being grafted into the field of medical artificial intelligence. The curriculum that Medical
Technologists learn at school and the practical knowledge they experience in the hospital field is required
in the biomedical medical industry. Researchers with practical experience in the medical field in the
development of in vitro diagnostic devices can do a lot more than imagined. I would like to share with
senior and junior Medical Technologists about the in-vitro diagnostics AI R&D field that required the
specialized knowledge of Medical Technologists.



Pre-Test Probability for Coronary Artery Disease in Patients with

Chest Pain based on Machine Learning Techniques

Byoung Geol Choi, Ph.D., Seung-Woon Rha, M.D., Ph.D., Ji Young Park, M.D., Ph.D. and, Yung-Kyun Noh, Ph.D.

From: Department of Computer Science, Hanyang University, Seoul 04763, Republic of Korea (BGC, Y-KN),
Cardiovascular Center, Korea University Guro Hospital, Seoul 08308, Republic of Korea (BGC, S-WR), Division of
Cardiology, Nowon Eulji Medical Center, Eulji University, Seoul 01830, Republic of Korea (JYP), Cardiovascular and
Research Institute, Korea University, 198, Gamasan-ro, Guro-gu, Seoul 08309, Republic of Korea (BGC), School of
Computational Sciences, Korea Institute for Advanced Study, Seoul 02455, Republic of Korea (Y-KN).

Background: A correct and prompt diagnosis for coronary artery disease (CAD) is a crucial component
of disease management to reduce risk of death and improve quality of life in patients with CAD. Currently,
the American College of Cardiology (ACC)/American Heart Association (AHA) and the European
Society of Cardiology (ESC) guidelines recommend selecting an appropriate pre-diagnosis test for an
individual patient according to the CAD probability. The purpose of this study was to develop a practical
pre-test probability (PTP) for obstructive CAD in patients with chest pain using machine learning (ML);
also, the performance of ML-PTP for CAD is compared to the final result of coronary angiography
(CAQ).

Methods: We used a database from a single-center, prospective, all-comer registry designed to reflect
real-world practice since 2004. All subjects underwent invasive CAG at Korea University Guro Hospital
in Seoul, South Korea. We used algorithms of logistic regression, random forest (RF), supporting vector
machine, and K-nearest neighbor classification for the ML models. The dataset was divided into two
separate consecutive sets according to registration period to validate the ML models. ML training for
PTP and internal validation used the first dataset registered between 2004 and 2012 (8,631 patients). The
second dataset registered between 2013 and 2014 (1,546 patients) was used for external validation. The
primary endpoint was obstructive CAD. Obstructive CAD was defined as having a stenosis diameter of
greater than 70% on the quantitative CAG of the main epicardial coronary artery.

Results: We derived an ML-based model consisting of three different models according to the subject
used to obtain the information, such as the patient himself (dataset 1), community first medical center
(dataset 2), and doctors (dataset 3). The performance range of the ML-PTP models as the non-invasive
test had C-statistics of 0.795 to 0.984 compared to the result of invasive testing via CAG in patients with
chest pain. The training ML-PTP models were adjusted to have 99% sensitivity for CAD to not miss real
CAD patients. In the testing dataset, the best accuracy of the ML-PTP model was 45.7% using dataset 1,
47.2% using dataset 2, and 92.8% using dataset 3 and the RF algorithm. The CAD prediction sensitivity
was 99.0%, 99.0%, and 98.0%, respectively.

Conclusion: We successfully developed a high-performance model of ML-PTP for CAD, and it is
expected to reduce the need for non-invasive tests in chest pain. However, since this PTP model is derived
from data of a single medical center, multicenter verification is required to use it as a PTP recommended
by the major American societies and the ESC.

Keywords: coronary angiography, coronary artery disease, machine learning, pre-test probability



Biomedical laboratory scientists out of the laboratory

What can I do with a major in biomedical laboratory science?

Chao-Wei Liu
Taiwan association of medical technologists(TAMT)
Taipei association of medical technologists(Taipei TAMT)

Biomedical laboratory scientists are healthcare professionals highly trained in the art and technology of
clinical laboratory medicine. They are employed in hospitals, clinics, pharmaceutical companies and
research. Biomedical laboratory scientists are responsible for providing clinical test data to physicians,
they are like the physician's eyes, and physicians must rely on these test reports to make the most
correct diagnosis for the patient.

In Taiwan, according to our statistics, there are about 20,000 people with biomedical laboratory
scientists licenses, but only about 9,000 of them actually work in hospitals and laboratories. There are
many reasons for choosing different employment directions. According to personal interests, the
manpower needs of the job market in various industries in the general environment, and the
characteristics of the work content are all related to whether the biomedical laboratory scientists
chooses to work in the laboratory.

Rapid developments in laboratory medicine and technology have led to constant changes within the
biomedical laboratory scientist profession. The ability of biomedical laboratory scientists to acquire
new knowledge and positively contribute to further development is the greatest guarantee that medical
laboratories will be able to adapt to the needs of patients and the health services also in the future. This
requires the education of sufficient numbers of biomedical laboratory scientists and for educational
programmes to be adapted to the future need for expertise in biomedical laboratory science.

The content of some jobs may not directly perform clinical examination tests, but these jobs require the
background of biomedical laboratory scientists, so that they can achieve their goals more quickly and
effectively in these related fields, or after a certain degree of training, these biomedical laboratory
scientists can perform more professional work content, even legal review.

With the growing development of precision medicine, the use of biological genetic analysis methods to
provide more accurate personalized medicine has become a trend, so biomedical laboratory scientists
have developed another career field. Whether it is precision medicine molecular testing, or
bioinformatics data analysis requires the assistance of these professionals.

Due to the characteristics of biomedical laboratory scientists in the process of developing education,
many biomedical related industries are in great need of talents with these abilities and characteristics.
Here, I will share with you the current development of biomedical laboratory scientists in Taiwan and

provide a reference for future biomedical laboratory scientists education and talent training.
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TEYMERAIE CHELT A IGMEY V RERR BT b b, £72. A THMIY > 3 (ATL) o7 F U
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Far R, GUVEERE, T4V =0, 7V ag UL MREREOIENIZ, /MU RS 2Ry &
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R AT by, VAT LA UG EORBEEF R~ XA N TH D, U, MY IR
B & AR R R e O, FIRBZAEAORE, FNME SN DR EEAR L AW i b Rk
DEFFRBRPTONT-. PIEGER O BITHFEEM T 7 o/ N H - 72, BRI IO 0 ité o
A, SOP DA, &KL O FNEO A 7e & SCEEBICOWT O 5 1, Ze2F® v By O R
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[F ] PVIREE CHEMZ ST WER I CEEHRTH L. CEICITME~ =2 7T B FIREZ LT
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HEOCTHHASND, ZOFIEIZONTIIRAARI YL FISH &) o 72 FRERIY IS OVES 2 % 5 & L= Y
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REMEIZ W THIET S (KL 078-992-5860) .



eflp > AR T A

AL & 2 MK OEBSEOERN L ERET

Ot FE— D
MR e EE R s D)

NTLEngE (AL Artificial Intelligent) ZFMH L7z BHG 0 8 EH S, BRRRAE~OIGHNEA TND,
S0 AT —NIELRIITHE IR T —LTHY, avBa—FDOn—RE V7 hO#EIZ LY ZEFEOEEIC
FIHTEDHNE LTRMSNTWD, ZIFBSHROEE Tl S AMRORHCHEOMEZ 5 570 &
DIFEDBHFE S AL, AR PR B 53 B C b mREEE T AMIB 25801 - FERTRE & W O BER B D,

BITE, FFICHEH STV D AT IIEE S (DL: Deep Learning) &9 FiEEHW=H O T, W7
— Z\ZIEMER O Z 75T 22N S 0 BRI X A EICE T A, DL O FEIZITA R FERS O |
FEARMIIMOR T BT A MBI RO e b e v b &2, BAABR=a—TF /L Fy hU—2  (CNN:
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A CEEM 2R SRWREHRECSIOESL CHELT 5 2 L83 % 0, MIREIL#EL . BHEAH Y AmERK D
BAITRIET B8, BRIMELZRD RN, X2~V ¥ 7Y « ~ERIIAKE - HAEROFEL (g L E 2 5.,
BRAERL PERL « BRI, FERIFIAE, HEE - KSR PARIC X DRI O REIC AL O OB IZ X D
BB EEZOND, TNLOFREER{LE LIZOIHREEZHEET D2 ENEETH D,

[ &®] s JRIE) ISR i, @MU, BENFMoA TR, BELLELILDHE
iz, BRMICBEL TN Z e EBbhs, /MMEBREERICH TEX HEFHRSEILZ. BT AT
HY, MAERTWS ZENEETHD, HHEIE 017-755-2131
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PR P A R e

FEB : 50 A1

REFIHRR

R - O, SRRSO R, e

U—2 a7V

o A kA bR (fis) KA MRS
i FE TP 6.1 g/dL WBC 18010 x106/L
b 1.031 ALB 3.5 g/dL RBC 383 x10M/L
pH 7.46 GLU 106 mg/dL | Hb 12.6 g/dL
EH 3.7 gdL UN 12 mg/dL | Ht 373 %
b 125 mg/dL | CRE 0.78 mg/dL | PLT 254 x10"/L
LD 236 U/L ALT 12 UL N.band 15 %
AMY 31 UL AST 30 UL N.seg 91.0 %
CEA 23 ng/mL | ALP(IFCC) 119 UL Lympho 4.0 %
ADA 46 UL LD(IFCC) 328 UL Mono 3.0 %
Jia 7K AR AR CRP 2.37 mg/dL
FHRAR L 2750 /uL CK 74 UL
H &) M ER AT 2L Na 140 mmol/L
A MR £ 2503 /uL K 4.1 mmol/L
A i ER % 2293 /uL CL 105 mmol/L
HRZER =R 77 % IL2-R 388 U/mL
LIUELER LR 23 % BNP 10.7 pg/mL
1 WDF (EXT)
Ja 181 XN KEE— RAF ¥ v X 7T L /
Ny - i - e% D,
| a¥ o el o Koy ' s
35 % . W - © 5;;'3 o e
% S&e @f’ 5 ;
a2 ,.,C:':' v: @'
@ & {.O
(D Samson 44 (DSamson YL ta iR @Samson 4Ltz

HHE LG 0836-22-2591
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SE GRS
OFrir; B D
EREA FHBES BBk D
UiEGI] 30 k2ot i
PRIE VERR A 1fi
Color WA WBC 5.9 x10%/L
TURB 2 RBC 4.30 x1012/L
bt 1.015 Hb 12.9 g/dL
pH 6.5 Ht 39.3 %
EH (—) MCV 92 fL
i 3+ MCHC 32.9 %
T 1M (—) PLT 173 x10%/L
Uro + Neu 68.3 %
Bill (—) Ly 242 %
AN (—) Mo 5.4 %
F ifn BR 1+ Eo 1.6 %
CRIE[Z36) (—) Ba 0.5 %
PRI AL AT
R ER 0-1 /HPF TP 7.8 g/dL
F ifn R 5-9 /HPF T-Bil 0.6 mg/dL
J - b BRI 1-4 /HPF Glu 148 mg/dL
PRAMAE b Bz #pe (—) /HPF HbAlc 5.7 %
il FIAE (—) /WF AST 18 U/L
HERT P AE (—) /WF ALT 17 U/L
R A (—) /WF YGT 25 U/L
HH B 1+ ALP 59 U/L
LD 141 U/L
PRAAL A UN 12.2 mg/dL
U-B2Mg 59 ng/L Cre 0.50 mg/dL
U-TP 3 mg/dL eGFR 109
U-Cre 33 mg/dL Ca 10.2 mg/dL
TP/Cre 0.09 g/eCr T-Cho 209 mg/dL
U-NAG 1.4 U/L TG 65 mg/dL
HDL-C 77 mg/dL
#EH 7 R B A iR LDL-C 119 mg/dL
OGTT O 113 mg/dL Na 135 mmol/L
OGTT 60 166 mg/dL K 3.5 mmol/L
OGTT 120 137 mg/dL Cl 103 mmol/L

G 55:06-6709-030 1 (PIAR 403)
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SEBITRT

Ofm o D
TR KSR E S @b D
JEF : MENE 70 fctE 3R - R, JREAHEE

PRIE VAR A IR

SG 1.031 WBC 3.4 x10%/L

pH 5.5 RBC 3.11 x1012/L

PREEH 2+ MCV 98.1 fL

PR — MCHC 30.8 %

7 kR — Hb 9.4 g/dL

PRYES L. 1+ Ht 30.5 %

A= SR Vg - PLT 171 x10%/L

= = — Stab 5.5 %

iR E[izeec — Seg 50.0 %

A IfER — Eosino 0.5 %

TINT IV >225 mg/L Baso 1.5 %

JLVTF=r 100 mg/dL Mono 9.0 %

P/C >0.50 g/gCr Lymph 32.5 %

A/C >300 mg/gCr AT A

PRUEVERR A TP 6.6 g/dL

R I ER <1 /HPF Alb 4.7 g/dL

i af BR <1 /HPF LD IFCC 294 U/L

PRABAE bRz A <1 /HPF AST 22 U/L

i M4 20-29 /WF ALT 15 U/L

Rekr AR 20-29 /WF y-GT 17 U/L

R 1-4 /WF ALP IFCC 83 U/L

Ze s M A 10-19 /WF T-Bil 0.6 mg/dL

5 9 BRHAE 20-29 /WF Ca 9.2 mg/dL

PRAEAL S R A P 35 mg/dL

U-Na 101 mmol/L UN 17.5 mg/dL

U-K 62.7 mmol/L Cre 1.01 mg/dL

U-Cl 101 mmol/L eGFR 40.74

U-Cre 171 mg/dL Na 137 mmol/L

U-TP 1882.8 mg/dL K 4.1 mmol/L

TP/Cr 11.0 g/gCr Cl 101 mmol/L
IgA <10 mg/dL
IgG 290 mg/dL
IgM <10 mg/dL

G

1 03-3815-5411
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12 FELEX > HREBARIES

EFEAN ZHEo— kg — D

[iIZU®IZ] LEXEKIZE T S, Reversed CPC(Clinicopathological conference)?3 7= L CRNLT D7 E 5

63: challenglng Thbd, WEOREIRZE - IREOHERITIER E L, HIEFCERORIEN R4 72E 4 )
\Z K DTN 72 Sd, O EOEFREDN GIREZWND T & S NEROMEEZW AL L T\ 5, l:

Efﬁ%ﬁ%@l%&fé CPC Tl&, FRIRIEIZ X % FFk, fﬁ@%i@fﬁ%)ﬁﬁ\ RAPT A X DR REHEE & W PR E I
DIFEPT L & OBSE#IZ DWW T, WO HIRREMRIIZT THRETEZITS O Th b, Tk,
Reversed CPC [X4Ffn, PERI & AT — % DA Thifg nju%lﬁir< LEWD, LEME LD, TRTOBHE
DOEFF, JRERB L OHPF R 2R L CTRAT 200, BIENICHEETIZH 2205, — K OSEHFEMERLEX
Z, SETCURICHEEERSHHT 52 LT, REIRZH EBESIT TRFTT2 20N TEDL X Ro72H
£, FEL< Reversed CPC & LTV Db DEE XD, AENE, FIEME LEHEH (PSVT) 2B 50%E
X5 & DR R AR A (EPS)B LN 7 L — a VO R A% L TIEFITE R LEREZTED -,

[PSVT #ERIZ W] PSVT I21%. FEEFFMAMET (AVRT) . BEEAEY = MU —M4EE (AVNRT) | ODFE

B (AT) BEEhD, TOERE LT, OP EOMEIC X 585 : AVNRT IE slow pathway % JIEf=E L 7=
BE % His % N5 D & [FIFFIC fast  pathway 2 W38T 572, P A QRS WE72I1E QRS DEZICAHILD
(R % XV 90ms LAN), AVNRT |E, DEOBRERIC Kent 208 L, PR ZET 2D T, QRS L1000
AVTALEIZ P A7 D (short RP TR LY 90ms LV EEILD), AT X PIK LY AV node |12 XY QRS 3B
350D T, QRS DFRiTE 7 D(long RP), LU, #HEFITIZEA (slow-slow-AVNRT, fast-slow-AVNRT,
e RS E EIF AR RI(PIRT) 72 E)F, P EEODHICY CIXELRWEARH S, QP HOBIZLS
BRI FF. FAROWNE P IR S A LB O EREIROB O0EGE < IFET H7-0, I, M, aVF #E
TRk, I, aVLEHETHMEE 70, ZHUTX L, BEEMELHEO PSVT (B2 AVNRT) TiX, LEHEO
THIAELTWD oD, PRSI, M, aVF #FHE TRk, [#HET+/-L7%, AT & AVNRT [JAEAER
IZE- T, EARBEETLHVED =D, PIOFICL D2 0MEIIRECTH 5, GBEMELEOMLTIC L D8
Bl BIREIEOSE ., P CTHEIMEIL LD AT 249095, WIZ, ATP 2 H L7-54. LV &ED ATP (1-
5mg) TE1k L7= & ATP B2 M AT, 8% &(10- 20mg)TT:Jth£b\ A%, AV block [Z72 > TV BT H 2
OO THEHNEHE L TV D720 AT, QRS THEIE L2840, AVblock KV PIRAZE CTE R o=z,
AVRT F721% AVNRT O RIEEMED EVY, L ED 3 DD \i’a X0 HDIREREOHAOERNNFIEETH H, 4lHl
I 2 FELEM, ALY —DDEMEEEZ TS PSVT OFFRLE EBEOT 7 L— a v oibEZ 5t L,
TEDRL Y SIH Z i 4 5,

(7= 7o REE R W 8 > — /L] Wearable devices (Z:LEX OB ERRENHBER SND L O, BESALH
ERRG LT 0EREZRDLIAEND X927k T, ZTOLEBERE KRR NN 5 75— A B2 T
%, BT, Apple Watch®D7 7 U5, AKITH FEMLEF 70 7T 4] & IZEROMARE=% 71
7T 5| ELTERIN, WEETHRHRECTH > T-AREIRZIEICRTXA LT EBREI TS, 29
W 7o F L0 YBRICEBV T, Wearable devices ([ TRIERFO LEX A SiL, £D%k, EPS L7277
I/—Va VBT o T ER % R L’Cb\é SO E LT, Wearable devices |2 & » CTHE LD EXIX

PWIOREEHMRNZHE AT 2 Z LT LN TV RN, EFMEZZEL T 2 T, SHITHEIZED Z
&b)ﬁf ECHDETHENS,

[ & ] REARZ W ORBEAIESRZ TG XL, FBEOEVLERRA & EEHEVCERTEE IO m Eigg D
HZ L, ZLUTHTRERZEIEEY — NV ~DI AN, A% OERRERM & U CHEBAICER Y #Hir XX 58T
HbHEBEZD,

=H— k¥ — 0596-55-8188
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REAR AR

O ZR D
R R A D

MEIRIE, AN EEZTHATY ETIHOCHRZIRD D AICHNBERFRKTHY, NEDIZO 1 2 HDHDH L0
bt Tnb, LinL, ITETIIERMZE., ZNREE72E B EEENSEEFIIENL L TN 2T, BER
R NERE L, TS K DR A IR ENA U TS, EROEN, B M IEREMOIRGEZS I <EZZ L,
ORI & O E R A E R ATRICKEN T B, 2. T LX) R EBICKE L &

D OFERCE M E 72 ELFICHENHL Z ERNHLNTWS, BARAD 4~5 N2 1 ADBBERIZES T 505
MO A ZFF>TND ENDILTWH )T, RIEIEIRIE DX, B RIER DD 70 W IEIR R 2 72 M
%%, BEMZREEROFEAMG 2 3k 2 MERR A IXIEF I EE & E 2> T\ 5,

HARIEIRA Y 777 7 (PSG) 1, WE-CHRERGESR), MRk, AEX, REMBFRRER CLZFRRIEST S Z L
T, MENRECEE OHE, MEIR Z 151 2 MR fE S OCRREEGEE O M, BERIRE 0L b, MEIEE O RE R 8%
SOEREHED Z E0 KD, BARTIIKERERYS (AASM) HIE~ == 7/VICHE T THAT L, BEIRREE
EEE2 W o%E (ICSD) [ZHI-CRMiT 62 EN—INTH D, 2Dt Y EEFL, 20BN
WEITREL, BonleT—2&2ir L, #RE2RETDHL ZAETHMEREMOER LD, 202 ThH
FEEARDITRBOERNEZITH) 2L Th o, Bz, MEIREEIEIEGERE & 8 S DU E S R E 2 B 1 5 BER
DIWHZ L > THEL 2 B ORG-S, EIRFFFEHE & FEIR CTAAICRB T DR O By T8 72 £ 7 UIE
WEETDHEEBEZENTLOIIEFICEETH D, TOEDICIE, ERFHORETHLIANL W EED
HIMZ b B A, O AR OA X b BRSPS 23 b B L 70D, F7z, i3k
¥R T A N—Ip EOREFEZW CHERIEE 2N O 256, MIRMAZ T+ 5 2 LI TWDs, PSG 72
TR, BENFIORo TREAGNE U2 EETHMGMOEE LRV ER LTS, Ll fi
GAREE I Y OB I  HEICEE N TRETH 208, MBS 23 22, PSG I~ CHER &
HEEOHENNEEL 725, BEENT CREICHEENDOND LI >TVEN, AYICEDEEFHREL TV
WDTEAH I Dy BHNTRERNIELWNE S T 21 METH 5,

MERRAE CTED L IR ENRDND, MEEEDOED L RESICER L2 BB WO, £ OMRARRIX
ZOFEFEM~NFEELTREVONE VW) ZLE2EZRNORBELFEMT D ENRKUITH D,
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R AR

OKEE Tl D, A EmD. §iE #%9LD
BN EST R D, 195 Sl IRiRs Rl 2, IR b B s e N R )

PR ERRATIE, MR - A OMRE A BUECBE & L CREER L, AR DR O ROEAEE 2 Z 8L G T &
LMEETH D, BARMICIE, ORMMREESOAE, QWEORHE (iR L <t , OMES
i, OEBEMRAOATE, OKR LI X 2 0HEFHl 2 SZEreA a2 R, TREEOMBBE & LT
BRISH ST\ D, E7o, SFRMMBIIAME & ORI 3 2 /N S 72 OS2 INF -2 U 72 I & LT
FLgk L, BEGECAVERRGE, BRI A3 5 BOGS 2 F BRI 2 55 TH 5. MRS ERR AR SN
(3, BIECRHH L7z i 2 O TR 24T 5 28, B R-CRRET A2 A T RAFT RO 25 il L T %
&, EBREOREBLILESTE2W A B FRERSH 5, Z 2 TIE, FEEOIEFNZ OV TERRETR & &bt T
PARERR A OB TR DG R 2 i L, Bk & MUEFIC OV TEZ DG e Rk S TW e EE 720,

[iEp] 1]

745%, B, XXELREO LN EZHERL, LONWOKEEZ BICZZ SN, RMEEREE, £
MHEE RS MCS Z /AT L7z, Mk e LT, BEEIE FE—WEE s L E O MCV 2345111 45m/s TH Y, 4l
50m/s &bl U CHBIE L Cuvie, Lo L, WHAlOEA G B EM OIRIE X 2mV F2E CTifilic B W TR T LT
Wiz, ZD7=%, EHFEMROBINREZIT- 7,

[ER 2]

61 1%, ZoPE, KithiE, & P20 BNEERE L U THFEET 2 BE T, O ERREE =0 AR 72 -
2o MMT X =AM CAN 1, A3 2 A, b —9Afh A2 2, 228 3R, bi =8 C/AA I 3 R
Thoto, A, b 88, ERZSEHOFMMENE LT, MEMRE, SRR, b =88 2 g
5728, Erb SHI4 T CMAP % itsk L7,

[JEH] 3]

105% 9 20 H, &R, 102 0 AENS, RIREEOHFLNSENG DR > TV K9 ZfEk & 5H%(IC
HAT2T-OZ B I, BB ERF IR ONT, RERE LTI N 7T VIEREZ A LT,
LovL, ZOH%BIERITEEL 10 5% 8 HENSIFEHO NS R KEL R x5, FENREATRZS, B
SOFNRRELELD, FAEOENRIRICRKRE B I 2 Vo ERAHILL, BFER~OREL Hh
DARBAL LT o Tz, ERR L ORI 72 RRIEIR 258D 7272, Alice in Wonderland JEMERE % B\ /R & —
U AS—H LRI K DB AT AL & T L7,

AP TIL, —EBOIEFNC OV THI R SETWE W, BROBS TEBICHREZIT OB, FH LW
AW A T D % x b5, B EEOBBERIEOIFEEZHICOTL b HLAAKRET
oD, ERESCHYFEEMREZOMDEREEE LT 4 Ay v a r TE HEREF T TEFIZ OV
TEHMANOLDOERZNETHZ LT, EMRZHENCORNDERENE D OTIERNTEA 9D b,

HE L BINRSLAREEE R 087-870-1212 (fR3R)
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KU —27 a7 Tk, ABBEREMAIZ- DUV T IReversed Clinicopathological conference (RCPC) | %479,
MM SRR A Z & 2 THRAFT 270, BRIRZHERIT 58 > RN EZITH D D), MR RER A B
MOIT 2 EGIZRRT D,

[ER] 1]

80 ik, FME. & 154.2cm, 1A 56.8kg, MHEJEE (ex-smoker)

40 A%,/ H X 55 4,

X AOT5 A SAME | TANE | %TAHE | faE HaliE | PUE | %TAlE
ve (D 2.65 280 | 946 |TLC () 4.86 530 | 91.7
. IRV 0.77 FRC (L) 3.07 326 | 94.2
v 0.91 RV (D 2.18 2.18 | 100.1
| ERV 0.97 122 | 79.8 | RV/TLC (%) 44.9
~\ e (D 2.63 272 | 967 | ~UoLvEES 353308
‘ FEV, (L) 1.75 2.05 | 853 | muaEeh ERE | TAE | %TAlE
FEV,/FVC (%) 66.5 D'lo* 215 | 10.75 | 19.9
R E SRR IRE D'Loo/ V'A% 0.65 3.96 16.4
| LT TEIL) R A Al U At EE V. (BTPS) 268
FvC (L) 2.63 2.69 2.1 V.(BTPS) 257
FEV; (D) 175 1.76 0.7
“Volume (L)
LiE] 2]
50 kA, Bk, B 169.5ecm, {KHE 51.1kg, MRJEEEE (ex-smoker) 20 A H X 20 4,
T V—VEEDOT —F 7 7 7 NI,
120 AT 54 SAE | TUE | %TAE | Ras SAE | TENE | %TAE
ve (D 3.47 422 | 821 |Tlc L 5.93 576 | 102.9
IRV 1.78 FRC (L) 3.71 325 | 113.8
v 0.73 RV (D) 2.54 178 | 142.7
ERV 0.96 RV/TLC (%) 42.8
i FVC (D) 3.13 413 | 757 | ~NUDLATERD 953308
A FEV, (L) 1.08 IR EE ) =AfE | TAlE | %TAE
L i Q\*_ FEV,/FVC (%) 63.2 D'Lo* 19.27 | 1939 | 99.3
7l SERIRERIGERE D'Leo/V'a** 4.83 5.00 96.5
(LT ZEIL) U5 A gl R A 2% SR V. (BTPS) o4
AVC (L) 3.47 3.33 38 vareg) —
FEV, (L) 1.08 1.96 1.0

" Volume (L)
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BAETHOEDY &EDHE

OfF s
HOTNATEOE N KB RARBebtE KImoa s 2 — D

[1ZU i)
REMARILT: « I LS R PR A F AT Z AL - B DI B T 2ME— OREEK TH D, 2014 4F
(ZHIE S8, A B OFREER & e L CH RN E S BEEN DN L n | ABKICKT 5 FH
DAELTEY, A% - @ERLYEOT THLEEZ BIEL TWAANRZWN LTS 2RV ORBUR T2 0n
A9, ARl AR ARERAZBIE L0, EOX 5T LIZons, BiS% E 5IENLTI-Dnco
WTCERBR A 2 TR T 5.
[ Bt o Ehik]
ARG IR BB LA TEB Y | BESHIC OV TH RSN TEX TS Z LDk - $ilF 42 5%5E
THHEH VR ETR—2a VERODZEDH L o TS, Has D HH 1SO15189 Hufs & kI K
EEHE —NOFEE TR0 RANLFEWNEE D LB T, RIS T2FEH 2RO IR, A
EREOFEZMY , BGT 252 & CHEORERIEHIN 2L L E S EBsT-onETth 5,
[t - WA
ZERER OIS E LT, BEESCHBEIL AR T HORE#HE S 2Z# T O20ER S 5, BERBRO N Y
¥ o7 ARHEFSHIZ BB R — A=Y TABRSNTEY, 3FEEOTXF A MR EEIN TS, 7,
BV F2T7 AOEANT XA MBLOBEERESERO L ZICH SN TV I NEET S Z L TR k<
FETLHZENTEZ, SHIEAHROENWH LER bR THEE e 7—=v 70 NBEEHELEE
AR OZITARE o, WETIE, Y X2T7 240 [A] [B] [C] Koz KAYL LEIEZ 2R
HZETARBRDA A=V PRI LIV,
[BfFoFS & 451%]
F PRGN OEEEHAE S D AR ER A ERT AL TEOERLIES B LN D H 2 LN TE, &
NIFBREDOEFRIZB N TH 2= o0 EFICHLERODDLNY LT VAN ATREL 72D, F-AGK %
B39 52 & T, BEFHICEL COmMOm E L BIEIZER Y NG - SN0 E & BLCRIE AR ORMEEIC
BWT, V—F—3 v 72 RE LWETRBA2ED D Z LN TE 2, SHICHERIET TR, BEOKIHE
DO RAMEOMRIN 2 R IR EREO BEMIC OV T H R T LR TE | FERMRIC LB 1IEE O BN
EATH 7L, RESEHERZBIIEECLEMRCTE 7, BRrxh¥ERRELZITHI LT, AOBOREEED
MREIZITREERAE & W O HINBSHFEIE L, ZIUCTL VD o TWD Z & &K LT,
AL - RESBHOFEREBITRBEEHTH L0, Hilfe LTRSSV, Bl 2 3AEBE I3 E MR
At WE IR LRI ZGERT 52 b0 TH D L OFTHEN K TH D, 2D DEWOFIKILGR
HELELRRTHY, SBRAEHEERGT 52 L CRIERIEZRSEMEL, 5 CTRBHE ~T-EEEH L
WO HANDREICe D 2 & T, IO BIE L 2 0 RO BT ORIBIZEN S L EbLb,
[£ & 0]
FEERRERANT CTH 2 OMEZ MR, & LER~HIRL T 2 i3, ADBICBIT2HBHOEF N— 3
VI BRIV EBNRD EE XD,
AKU—7vayTwEELT, ~ATHLEL OFOREMKIT: - LR E RS EERAERAZ BHiEd &
ShFICREENTH 5,

HAEE RIS ER o Z —  EEET AR BRAHRM 06-6929-1221
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BRI RIZE T 2RERKILT: - R LR EREE BRESNOTEE)

oA {Ek D
EREN NS @ ke D

FERAR A CIIRERIEDN LBEARRI R TH D, sBEMKRILT « (b RS PR AT A OF8 &1L, BRIR
6%« L FOEEEZEE L, FEERIEAH O & HERFE B2 5 HEMOFRIZ T T (—f) BA
R LS & LR U7 AGRE R E 23 3% & S v, 2014 LD Eii S Tnb

2020 FEEITHTR 2 1 ) T A )L R JRGYIE O JEGIER DO 12 OB ERBR I (L & 72 o 7273, 2022 422 A BITE,
H A 2[E T 454 4 OFREMRILFE « S0 b2 E RS BRI A B SN TEB Y, BRI T 46 4 03 %
RSN TND

BIE, PRERRILS: « R bR RS PR AR AN X3RO STV D D0, [(fET5HZ ENTED
D, EEOEEIDHMEIZ ST RUVRILICH 523, & RIS 1T 2R ERRILST: - B LR RS
PR EL A OV B F=H 2 5T 5,

Wk 30 4 12 A 1 BICERESEO 2 %ET 2 EEO—HOHEN T S5 Fl &w =B
TRAEORE OMERICET 2 ETE ] (RBESHEMLE) O E CIEEEEE, E¥REE ﬁﬂAﬁ®
%W#%%Hﬁgmtoit RSB O S, SRS A RO %%ﬁo_EIU_%mﬁﬂ@®%m\
AN BRICED HHE L otz
%@%\@%ﬁ%;@ﬁ%ﬁ@%ﬁ%%m% ﬁﬁm%%f%mﬁﬁ@§&%ﬂ$bkﬁb\&&E@Wﬁ
OER K OREHEEE R (EERGE, BHEHABROIERA T VEEZ BN E LEHMES TTUNERR R T PRAE
HMES in @k GRRERREAMRARMS M) 2am L, GERHHY Lz, THES X DREERIED &
B L VERIEDRA > ] . TR %#ﬁﬁﬁﬁé%%£&¢%amj\fwiﬁﬁ¢¥%k%@%ﬁj
DR B e R SE 8 LB HIGOEL ) O T, R 30 £ 10 A 15 HICBIE L=,
Flo, AFEF 12 A 14 BIZE_RIEO  TUNEBERRAESERIEIHES in &80 T, BSEIEZRONL S
AN Z R LT i 0 D OFH &2 52 17 T, BRARMMAEIT HOWMHER MR LTz, HESZITHI 2 L2k,
B ORI TOEE LR 23, BASH LT WVWRENK - L E2 5, SEITEREICHIST 57
DOWHER Th -T2, 4% b EMICREBRKRIY: - B PSR E BRI L 2 HES 2B L T
WS PETH D,

A - R MTENSIERE BRARRAEFR 092-573-6622 (1244 - 1245)
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Bl L BEDREHIEDE 2
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WRERiS AF 4 hrerz—D

BN 40 4E1C 774 figk DB Tl % - 72 B B HOR S FERA 13, BUIE T 4,300 ik 248 2 5 [E N R KOk
EEHEELRELTND

R 16 41 JCCLS IR R AAZ L ARG SR E S iv, T OME2 O THIEMOERE(L)] OFEFE T,
Ny FU—27 FRIT iéﬁﬁk®%%ﬂ%f6ﬂ\3iﬁ b b BB O L0 Ny FU—7 R
I R DL BGE S NV EE RN TH 2 & DRl S, 207, EEORFEREMIZITAER
WAEAT 5 BB ZOFENEZESN, JCCLS L odEfEEL LTHb b N Z L &l
LR 18 AT H R ORI T — Z SN D i o, THRERMEILAGILT A R4 2] %
TS, LD ERIRAT I I, BRI T DB EFEED ARG S, SBEROF
EFFHFRcI 0 2ENS ANy FU—7 TR EIT 2 ik o 5 L, %fm%®x7)w*/7mﬁ@@
H 72 5 ONZ CBC & HZ FEi it e D AR VE(L ORI 2 TR EERRRE L, 4[5 oD SLi e LD TN T
WD Z EBRGES LT,

LTAANER %f¢@#W%éh FERN COREEGHELE L LTOAMPBER SN TV A4 %51
i A FE ORI RR It ﬁf%%%bA%ﬁnﬁffih4n/ﬁm 154 gk, —%hitiak 210 figk D& ﬁ
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