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Welcome Message

Dear Members of IFBLS from all over the world,

Greetings from the 35th World Congress of IFBLS, taking place on October 5-9, 2022 in Suwon, Korea!

On behalf of the organizing committee, we would like to express our sincere gratitude to you all who strive 

to provide rapid diagnostic tests in the era of the global pandemic and take the lead in improving the 

public health worldwide. We are thrilled at the prospect of meeting you all here in Suwon, Korea.

The 35th World Congress of the International Federation of Biomedical Laboratory Science, held in 

conjunction with the 60th Conference of the Korean Association of Medical Technologists, provides the ideal 

time and place for you to move forward and prepare yourself for the post pandemic future.

Suwon, the hosting city of the 35th World Congress of IFBLS, is a beautiful city which invites you to the 

charms of Hwaseong Fortress, a UNESCO World Heritage. At this historic site, newly built Suwon Convention 

Center, the venue of the congress, boasts its cutting-edge information technology and infrastructure along 

with a scenic lake view.

Here in Suwon, you will surely have an unforgettable learning and cultural experience while exchanging 

the latest findings and inspirations with the dear colleagues around the world. We firmly believe that you 

will have a valuable time and get prepared for a thriving post-pandemic future.

We thank each and every one of you for participating in the 35th World Congress of IFBLS. 

Best regards,

In Ho JANG
President, 35th World Congress of IFBLS
President, Korean Association of 
Medical Technologists

Won Jin KI
Chairman, 35th World Congress of 
IFBLS Organizing Committee
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Board Member Cathy OTTO United States of America
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Executive Administrator Janie HAMES Canada
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President In Ho JANG 

Organizing Committee Chairman Won Jin KI

Vice-Chairman & Secretary General Sang Won KIM

Vice-Chairmen
Keon Han KIM Dai Joong KIM Hyung Rak KIM

Pil Sang YOU Kwang Woo LEE Bok Man KANG

Steering Committee
Dae Jin LIM (Chair)
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Finance Committee

Sung Il HA (Chair)

Sun Gyu KIM Hyoung Suk OH Jun Young WEE 

In Suk CHO Min Ju KIM

External Affairs

Dong Ok AUM (Chair)

Jin Woo PARK Jeong Su CHOI Wonsang CHO

Soon Chul HYUN Jun Ho KIM 

PR Committee
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Hyun Hee LEE Hyo Kyung LIM

Exhibition Committee

Woo Hyun JI (Chair)

Ki-Jong KIM Hee Sung KIM Tae Geun KIM Sang Hun KIM

Tae Eun JEON Byoung Hyun MOON

Local Protocol Committee 
Dong Hyun KIM (Chair)

Jung Hoon KIM Ji Yeon KWEON Kyung Bae LEE

International Protocol Committee 
Gi Seon SONG (Chair)

Hae Yong JUNG Jong Won SHIN Jae Hyeon JANG Inseon YOON

Student Forum Committee

Sei Ick JOO (Chair) Sang Jung PARK (Secretary)

Jeong Hyun CHANG Sung Hee KIM Jin Hee KIM

Eun Ju YANG Se Hoon JUNG Sanghee LEE

Chief Administrative Secretary Mi Sook CHO

Local Organizing Committee
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Congress Overview

Venue

Title
35th World Congress of Biomedical Laboratory Science & 
2022 The 60th Conference of the Korean Association of Medical Technologists

Theme New Normal, New Lab

Date October 5 (Wed) – 9 (Sun), 2022

Venue Suwon Convention Center   Suwon, Korea

Hosted by
International Federation of Biomedical Laboratory Science (IFBLS)
Korean Association of Medical Technologists (KAMT)
Korean Society for Clinical Laboratory Science (KSCLS)

Official Language English

Website www.ifbls2022.org

Congress
Secretariat

Korean Association of Medical Technologists
3F, 63 Jongam-ro, Seongbuk-gu, Seoul 02810, Korea
Tel. +82 2-3291-5435~7
Fax. +82 2-3291-5621
E-mail. kamt@daum.net

Secretariat (c/o Korea Convention Services)
#1103, 174 Saimdang-ro, Seocho-gu, Seoul 06627, Korea
Tel. +82 2-3476-7700
Fax. +82 2-3476-8800
E-mails
General Inquiries: info@ifbls2022.org
Registration: reg@ifbls2022.org
Scientific Inquiries: scientific@ifbls2022.org
Sponsorship & Exhibitions: kamt_ifbls@daum.net

Suwon Convention Center (SCC), newly constructed in 2019, 
makes for an ideal meeting platform with state-of-the-art 
facilities and beautiful lake scenery. Its seven-story building 
houses a total of 28 meeting rooms and provides spacious 
exhibition halls. Just outside the center is the 'Sky Park' where 
you can relax and stroll in the Gwanggyo Lake Park. With 
outstanding accessibility from the nearly subway station and 
the 1-hour-away Incheon International Airport, you will be 
able to experience a comfortable and memorable 
stay in Suwon.

* Address: 140 Gwanggyojungang-ro, Yeongtong-gu Suwon-si, Gyeonggi-do 16514, Korea 
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General Information

Registration Includes:
Participants

·  Congress Materials (Congress Bag, Program Book, etc.)
·  Welcome Reception, and Opening and Closing Ceremonies
· Lunches 
· Access to Scientific Sessions and Exhibition
·  Option to purchase tickets for Gala Dinner and Lab Visiting
· Certificate of Attendance

Registration
Registration desks are located on the 3rd floor of the Suwon 
Convention Center (SCC). The desks will be open throughout 
the Congress according to the following schedule:

October 5 (Wed) 11:00 - 18:00

October 7 (Fri) 08:00 - 18:00

October 6 (Thur) 08:00 - 18:00

October 8 (Sat) 08:00 - 18:00

October 9 (Sun) 08:00 - 11:00

Registration Category & Fees

Category

Early-bird
Registration by

July 30, 
2022(KRW)

Regular
Registration by
September 18, 

2022(KRW)

IFBLS Member 600,000 700,000

IFBLS Member 
Low and Middle 
Income Countries

200,000 250,000

IFBLS Student 
Member

250,000 350,000

Non-member 800,000 900,000

Accompanying 
Person

200,000 250,000

Gala Dinner 100,000 100,000

Lab Visiting 50,000 50,000

Accompanying Persons' Registration 
Includes:

Accompanying Person

· Access to Exhibition and Welcome Reception
· Option to purchase tickets for Gala Dinner 

Congress Badge
Admission to all sessions and all other events during the 
congress will be by badge and/or tickets only. Please wear 
your badge at all times. 

Congress Kit
Congress kits are provided to all participants at the 
registration desk. 

Official & Social Events

Welcome Reception

Date & Time October 5, 17:00-19:00

Location
Terrace (3F)

Included in the Registration

Gala Dinner

Date & Time October 7, 18:00-

Location Convention Hall 1+2 (3F)

Ticket Ticket to be purchased

Opening & Award Ceremony

Date & Time October 7, 14:00-15:30

Location Convention Hall 1+2 (3F)

Closing Ceremony

Date & Time October 9, 11:00-12:00

Location Convention Hall 1+2 (3F)
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Optional Events

Lab Visiting

At IFBLS 2022, participants have an opportunity to visit one 
of the most innovative biomedical laboratories in Korea, the 
Yonsei University Yongin Severance Hospital. Through this 
program, participants will be able to experience the highest 
level of laboratory technology at first hand and expand 
their understanding in the profession. Ticket is sold online in 
advance during registration. 

Suwon City Tour

The Suwon City Tour, arranged for registered participants 
and accompanying persons, is a great opportunity to 
experience some of the best attractions around Suwon, 
Korea. Please visit the tour desk on 3F lobby. 

Awards
The following awards are presented at the 35th IFBLS World 
Congress.

IFBLS Awards

1. Nordic Group Award 
2. Japan Association of Medical Technologists Award
3.  American Society for Clinical Laboratory Science Good 

Poster Award
4.  Korean Association of Medical Technologists Young 

Scientist Award
5. Japanese Society of Histopathologic Technology Award

KAMT & KJCLS Award

1. KJCLS Award
2. KAMT Outstanding Poster Award

Lunches
Lunches are provided to registered participants in session 
rooms during Luncheon Symposiums. Also meal coupons 
are distributed along with the registration badge, which 
you can use at the nearby restaurants in the and Lotte 
Outlet Gwanggyo located across the SCC. When using meal 
coupons, you may need to pay extra costs. 

Event App
To enhance the meeting experience for participants, IFBLS 
provides a mobile application for the congress. In addition 
to being able to receive important meeting updates, the 
app will give you access to the most up-to-date schedule 
of events, exhibitor l isting, floor plans, networking 
opportunities and more. Please download 'IFBLS2022' App 
on your mobile phone.

Wifi
Public Wifi is available at the SCC Convention Center.

Congress Offices
The Congress Offices are located in SCC as below.
· IFBLS: Room 204
· KAMT & Secretariat:  Between Convention  

Hall 2 and 3 Entrances (3F)

Exhibition
Exhibition is held in the Exhibition Hall on the 1st floor of SCC 
during the following hours. 

October 5 (Wed) 13:00 - 17:00

October 7 (Fri) 10:00 - 17:00

October 6 (Thur) 10:00 - 17:00

October 8 (Sat) 10:00 - 17:00

October 9 (Sun) 10:00 - 12:00

Prayer Room
The Prayer Room is located in Room 101.

Information Desk and Tour Desk
Information Desk and Tour Desk are located in the 3F Lobby. 
Operating hours are as follows:

October 5 (Wed) 12:00 - 18:00

October 7 (Fri) 08:00 - 18:00

October 6 (Thur) 08:00 - 18:00

October 8 (Sat) 08:00 - 18:00

October 9 (Sun) 08:00 - 11:00

General Information
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Local Information

Time Zone
Korea uses UTC/GMT+9 hours, referred to locally as KST 
(Korea Standard Time).

Weather
During the congress period (October 5-9), Suwon is in the 
refreshing and moderate autumn season at the average 
temperature of 15°C. It may be a little chilly at night. The 
water temperature remains more or less 20°C, and it is 
common to have both moderate and light rain.

Language
The official language of Korea is Korean, but English is 
spoken at most hotels and at all major tourist sites. All public 
transportation and information signs are also printed in 
English.

Bills & Money Exchange
The stand unit of currency in Korea is the Korean Won (KRW). 
Currency exchange can be done at the airport as well as at 
the most of the banks by presenting your passport.

Credit Cards
Visa, MasterCard and JCB are widely accepted in Korea. 
AMEX is also accepted at some major hotels and department 
stores. 

Tax
Value-added tax (VAT) is levied on most goods and services 
at a standard rate of 10% and most of the times, is included 
in the retailed price.

Tipping
Tipping is neither customary nor expected, although a 
ten percent tip may be offered for extraordinary or special 
services. 

Electricity
The standard electricity supply is 220-Volt AC at 60 Hz. Two 
types of round, two pin sockets are used: Type C “Europlug” 
and Type F “Schuko”.

Telephone and Mobile
To make an international call  from Korea, f irst dial 
International Phone Call Carriers (001, 002, 005, 008, 00365, 
00700, 00770), then Country Code + Area Code + Phone 
Number. You can also purchase a prepaid SIM Card that can 
be used in Korea. Mobile rental services are available at the 
airport (or at some hotels.)

Public Transportation

The city is served by an advanced and convenient network 
of buses and subways. Regular intercity buses are the 
least expensive way to travel but make frequent stops. Bus 
and subway fares start from KRW 1,200 and KRW 1,250 
respectively and vary according to destination. Regular taxi 
fares begin at KRW 3,000 and increase according to time and 
distance traveled. It is recommended that you carry a map 
both in English and Korean and a hotel business card. 

Emergency and Useful Number

Emergency Medical  
Information Center

1339

Fire/Medical Emergencies 119

Police 112

International Collect Calls
SKT 00700

KT 001
LG U+ 002

International Taxi Call Center
(English, Japanese, Chinese) 

1644 - 2255

Tourist Information Helpline 1330

Local Directory Assistance 114
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Program at a Glance

Date Time Convention 1+2 Convention 3 Room 301-302 Room 304-306 Room 401-402 Room 405-408 Room 205-206 Exhibition Hall Time Date

Oct 5
(Wed)

12:30 – 13:00

GAD Open Forum

12:30 – 13:00

Oct 5
(Wed)

13:00 - 14:00

Student Forum

13:00 - 14:00

14:00 - 15:00 14:00 - 15:00

15:00 - 16:00 15:00 - 16:00

16:00 - 17:00 Plenary Lecture 16:00 - 17:00

17:00 - 18:00
Welcome Reception

17:00 - 18:00

18:00 - 19:00 18:00 - 19:00

Oct 6
(Thur)

09:00 - 10:00 KJCLS Best Paper Presentation & 
Award Ceremony

09:00 - 10:00

Oct 6
(Thur)

10:00 - 11:00 10:00 - 11:00

11:00 - 12:00 Plenary Lecture 11:00 - 12:00

12:00 - 13:00
Luncheon Symposium Siemens 

Healthineers
Luncheon Symposium 

Abbott Korea
Luncheon Symposium 
Beckman Coulter Korea

Poster presentation
Biochemistry
Hematology

Laboratory Informatics

12:00 - 13:00

13:00 - 14:00
Luncheon Symposium 

SD Biosensor

Student Forum

13:00 - 14:00

Clinical Laboratory 
Chemistry Symposium

14:00 - 15:00
Clinical Laboratory  

Hematology Symposium
Clinical Laboratory  

Information Symposium

14:00 - 15:00

15:00 - 16:00 15:00 - 16:00

16:00 - 17:00 16:00 - 17:00

17:00 - 18:00 17:00 - 18:00

Oct 7
(Fri)

09:00 - 10:00
Clinical Nuclear Medicine  
Technology Symposium

Symposium of 
Infection Control

Clinical Laboratory
Microbiology Symposium

(08:30-11:00)

09:00 - 10:00

Oct 7
(Fri)

Clinical Laboratory  
Genetics Symposium

Clinical Laboratory  
Blood Bank Symposium10:00 - 11:00 10:00 - 11:00

11:00 - 12:00 Plenary Lecture 11:00 - 12:00

12:00 - 13:00
Luncheon Symposium 

Roche Diagnostics Korea
Luncheon Symposium 

Abbott Rapid Diagnostics
Luncheon Symposium 

Sysmex Korea
Luncheon Symposium 

BIONEER
Luncheon Symposium 

Biomerieux
Poster presentation

Microbiology
Molecular Diagnostic Science

Nuclear Medical Science
Public Health

Transfusion Science 

12:00 - 13:00

13:00 - 14:00
Clinical Laboratory  

Genetics Symposium

Clinical Laboratory  
Public Health Symposium

Clinical Laboratory  
Blood Bank Symposium

Clinical Laboratory Physiology 
Symposium

Clinical Laboratory  
Hematology Symposium

13:00 - 14:00

14:00 - 15:00 Opening & 
Award Ceremony 

14:00 - 15:00

15:00 - 15:30 15:00 - 15:30

15:30 - 16:10

Keynote Lecture

15:30 - 16:10

16:15 - 17:00 16:15 - 17:00

17:00 - 18:00 17:00 - 18:00

18:00 ~ Gala dinner 18:00~

Oct 8
(Sat)

09:00 - 10:00 KAMT Policy Symposium
Asia Conference

Clinical Laboratory Immunology 
Symposium

Histology & Cytology  
Symposium Clinical Laboratory  

Public Health Symposium

Clinical Laboratory Physiology 
Symposium Symposium for 

Small & Medium Hospital

09:00 - 10:00

Oct 8
(Sat)

10:00 - 11:00 Plenary Lecture 10:00 - 11:00

11:00 - 12:00 Keynote Lecture 11:00 - 12:00

12:00 - 13:00 Compulsory Education Poster presentation
Cytology & Histology

Immunology
Physiological Science 

Others

12:00 - 13:00

13:00 - 14:00 Symposium of 
Infection Control

Clinical Laboratory Immunology 
Symposium Histology & Cytology  

Symposium
Clinical Laboratory  

Information Symposium

Clinical Laboratory Physiology 
Symposium

Symposium for 
Small & Medium Hospital

13:00 - 14:00

14:00 - 15:00 General Assembly of  
Delegates Meeting

14:00 - 15:00

15:00 - 16:00 Plenary Lecture 15:00 - 16:00

16:00 - 17:00 Symposium of 
Quality Assessment

16:00 - 17:00

17:00 - 18:00 17:00 - 18:00

Oct 9
(Sun)

09:00 - 10:00 Symposium for 
Small & Medium Hospital

09:00 - 10:00
Oct 9
(Sun)

10:00 - 11:00 10:00 - 11:00

11:00 - 12:00 Closing Ceremony 11:00 - 12:00

020



2022 The 60th Congress of the Korean Association of Medical Technologists

• Oct 6 (Thur) 16:00-18:00, Editorial Committee Meeting (KJCLS) Room 205-206

• Oct 7 (Fri)  09:00-11:00, 30th AAMLS BOD Meeting Room 201

Date Time Convention 1+2 Convention 3 Room 301-302 Room 304-306 Room 401-402 Room 405-408 Room 205-206 Exhibition Hall Time Date

Oct 5
(Wed)

12:30 – 13:00

GAD Open Forum

12:30 – 13:00

Oct 5
(Wed)

13:00 - 14:00

Student Forum

13:00 - 14:00

14:00 - 15:00 14:00 - 15:00

15:00 - 16:00 15:00 - 16:00

16:00 - 17:00 Plenary Lecture 16:00 - 17:00

17:00 - 18:00
Welcome Reception

17:00 - 18:00

18:00 - 19:00 18:00 - 19:00

Oct 6
(Thur)

09:00 - 10:00 KJCLS Best Paper Presentation & 
Award Ceremony

09:00 - 10:00
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10:00 - 11:00 10:00 - 11:00
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SD Biosensor

Student Forum

13:00 - 14:00

Clinical Laboratory 
Chemistry Symposium

14:00 - 15:00
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Hematology Symposium
Clinical Laboratory  

Information Symposium

14:00 - 15:00

15:00 - 16:00 15:00 - 16:00

16:00 - 17:00 16:00 - 17:00

17:00 - 18:00 17:00 - 18:00

Oct 7
(Fri)

09:00 - 10:00
Clinical Nuclear Medicine  
Technology Symposium

Symposium of 
Infection Control

Clinical Laboratory
Microbiology Symposium

(08:30-11:00)

09:00 - 10:00

Oct 7
(Fri)

Clinical Laboratory  
Genetics Symposium

Clinical Laboratory  
Blood Bank Symposium10:00 - 11:00 10:00 - 11:00

11:00 - 12:00 Plenary Lecture 11:00 - 12:00

12:00 - 13:00
Luncheon Symposium 

Roche Diagnostics Korea
Luncheon Symposium 

Abbott Rapid Diagnostics
Luncheon Symposium 

Sysmex Korea
Luncheon Symposium 

BIONEER
Luncheon Symposium 

Biomerieux
Poster presentation

Microbiology
Molecular Diagnostic Science

Nuclear Medical Science
Public Health

Transfusion Science 

12:00 - 13:00

13:00 - 14:00
Clinical Laboratory  

Genetics Symposium

Clinical Laboratory  
Public Health Symposium

Clinical Laboratory  
Blood Bank Symposium

Clinical Laboratory Physiology 
Symposium

Clinical Laboratory  
Hematology Symposium

13:00 - 14:00

14:00 - 15:00 Opening & 
Award Ceremony 

14:00 - 15:00

15:00 - 15:30 15:00 - 15:30

15:30 - 16:10

Keynote Lecture

15:30 - 16:10

16:15 - 17:00 16:15 - 17:00

17:00 - 18:00 17:00 - 18:00

18:00 ~ Gala dinner 18:00~

Oct 8
(Sat)

09:00 - 10:00 KAMT Policy Symposium
Asia Conference

Clinical Laboratory Immunology 
Symposium

Histology & Cytology  
Symposium Clinical Laboratory  

Public Health Symposium

Clinical Laboratory Physiology 
Symposium Symposium for 

Small & Medium Hospital

09:00 - 10:00

Oct 8
(Sat)

10:00 - 11:00 Plenary Lecture 10:00 - 11:00

11:00 - 12:00 Keynote Lecture 11:00 - 12:00

12:00 - 13:00 Compulsory Education Poster presentation
Cytology & Histology

Immunology
Physiological Science 

Others

12:00 - 13:00

13:00 - 14:00 Symposium of 
Infection Control

Clinical Laboratory Immunology 
Symposium Histology & Cytology  

Symposium
Clinical Laboratory  

Information Symposium

Clinical Laboratory Physiology 
Symposium

Symposium for 
Small & Medium Hospital

13:00 - 14:00

14:00 - 15:00 General Assembly of  
Delegates Meeting

14:00 - 15:00

15:00 - 16:00 Plenary Lecture 15:00 - 16:00

16:00 - 17:00 Symposium of 
Quality Assessment

16:00 - 17:00
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(Sun)
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09:00 - 10:00
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Scientific Program Overview

Overview
The IFBLS 2022 Scientific Program will explore a wide variety 
of topics in the filed of Biomedical Laboratory Science, 
providing participants with an extraordinary learning 
experience. The program is composed as follows. 

Category Number of 
Presentations

Keynote Lecture 3

Plenary Lecture 5

Special Lecture 5

Symposium 
Presentation

Biochemistry 11

Hematology 9

Laboratory Informatics 12

Microbiology 5

Molecular Diagnostic 
Science

8

Nuclear Medical Science 6

Public Health 4

Transfusion Science 7

Cytology & Histology 11

Immunology 7

Physiological Science 14

Student Forum
Oral 13

Poster 12

Poster Presentation

Biochemistry 15

Hematology 14

Laboratory Informatics 16

Microbiology 28

Molecular Diagnostic 
Science

20

Nuclear Medical Science 0

Public Health 2

Transfusion Science 7

Cytology & Histology 12

Immunology 6

Physiological Science 8

Others 14

Luncheon Symposium 9

Total 283

Poster Session
Poster Session is held in the Exhibition Hall (1F), and all 
posters are displayed during the entire operating hours of 
the Congress Exhibition.

Poster Set-up and Removal

It is the responsibility of the presenter to prepare the printed 
poster, post it on the designated poster board on site and 
remove it afterwards according to the schedule below.

Place Exhibition Hall (1F)

Hours
October 5 (Wed) 13:00-17:00
October 6 (Thur) – 8 (Sat) 10:00-17:00
October 9 (Sun) 10:00-12:00

Set-up
October 5 (Wed) 13:00-17:00
October 6 (Thur) 09:00-10:00

Removal
October 8 (Sat) 17:00-18:00
October 9 (Sun) 09:30-11:00

Poster Presentation

Presenting authors are given standing times for short 
presentations and Q&A according to the following 
schedule. Presenting authors who fail to appear or perform 
presentations in the allocated time at their poster boards, 
are excluded from all award nominations at the 35th World 
Congress of IFBLS.

October 6 (Thur)
12:00-14:00 

Biochemistry
Hematology
Laboratory Informatics

October 7 (Fri)
12:00-13:30

Microbiology
Molecular Diagnostic Science
Nuclear Medical Science
Public Health
Transfusion Science

October 8 (Sat)
12:00-14:00 

Cytology & Histology
Immunology
Physiological Science
Others
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Abstracts
Abstracts can be viewed on the Congress Mobile App. 
Download IFBLS2022 from the App store on your mobile 
phone. 

Preview Room
Speakers must submit the final version of presentation 
materials in advance to the congress secretariat by email by 
due date. Speakers are also encouraged to use the Preview 
Room (Room 303) located on the 3rd floor of SCC, to check 
their presentation materials. The Preview Room operates 
according to the following schedule :

October 5 (Wed) 08:00 - 18:00

October 7 (Fri) 08:00 - 18:00

October 6 (Thur) 08:00 - 18:00

October 8 (Sat) 08:00 - 18:00

October 9 (Sun) 08:00 - 11:00
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Invited Speakers

| Keynote Lectures

Maria VAN KERKHOVE (Ph.D., USA)

COVID-19 Technical Lead
World Health Organization

COVID-19: Ending the Emergency Everywhere and 
Building a Stronger Foundation in Public Health

Oct 7 (Fri) 15:30-16:10

Dong-Seon CHANG (Ph.D., Korea)

CEO, Curious Brain Research Institute

The Future of the Human Brain in the Metaverse

Oct 7 (Fri) 16:15-18:00

Mi-Na KIM (M.D., Korea)

Department of Laboratory Medicine, Asan Medical Center,
University of Ulsan College of Medicine

New Waves of Clinical Laboratory in Future Revolution

Oct 8 (Sat) 11:00-12:00
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| Plenary Lectures

Past, Present and Future of IFBLS

Marie CULLITON (MSc MBA FAMLS, Ireland)

President-Elect
International Federation of Biomedical Laboratory Science

Oct 5 (Wed) 16:00-17:00

New Approach, and New Normal for Current Laboratories

Kyoko KOMATSU (Ph.D., Japan)

Chairman of Board and President
Tsukuba Medical Laboratory of Education and Research

Oct 6 (Thur) 11:00-12:00

How to Prepare for the New Normal

Yong LIM (Ph.D., Korea)

Department of Clinical Laboratory Science, Dong-Eui University

Oct 8 (Sat) 10:00-11:00

K-Quarantine in Pandemic

Hyukmin LEE (M.D., Korea)

Department of Laboratory Medicine and Research Institute of Bacterial Resistance
Severance Hospital, Yonsei University College of Medicine

Oct 7 (Fri) 11:00-12:00

College of American Pathologists (CAP) Inspection: 
Why, What and How to Prepare

Myong Ho NAM (M.D., USA)

Department of Pathology and Laboratory Medicine
Inova Central Laboratories & Inova Schar Cancer Institute Inova Health System
George Mason University Teaching Faculty

Oct 8 (Sat) 15:00-16:00
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| Special Lectures

Chimeric Antigen Receptor T-Cell Therapy: Current and Future

Dae-Hyun KO (M.D., Ph.D., Korea)

Department of Laboratory Medicine
Asan Medical Center, University of Ulsan College of Medicine

Oct 7 (Fri) 14:00-15:00

Insights from Fieldwork; Guillain-Barre Syndrome Associated 
with SARS-CoV-2 vaccination

Jongmok HA (M.D., M.S., Korea)

Department of Neurology, Infectious Disease Control Center Yeoncheon-gun Health Medical Center,
Gyeonggi Provincial Government

Oct 8 (Sat) 13:00-14:00

Young Ae LIM (M.D., Ph.D., Korea)

Department of Laboratory Medicine, Ajou University School of Medicine

An Overview of Initiatives and 
Activities of Korea's Blood Safety Project

Oct 7 (Fri) 13:00-14:00

Approaches to Scrub Typhus Vaccine Development

Na-Young HA (Ph.D., Korea)

Biomedical Research Institute, Chungnam National University

Oct 7 (Fri) 09:50-10:50

Dohsik MINN (M.D., Ph.D., Korea)

Department of Diagnostic Immunology
Seegene Medical Foundation

Study on Production of SARS-CoV-2 Antibodies 
after COVID-19 Vaccination

Oct 8 (Sat) 14:00-15:00

Invited Speakers
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Scientific Program

Oct 5 (Wed), 2022DAY 1

GAD Open Forum Oct 5  12:30-15:00 Convention Hall 3

Plenary Lecture Oct 5  16:00-17:00 Convention Hall 3

MC Sanghee LEE  Scientific Committee Chair, IFBLS 2022 Organizing Committee, Korea

Chair Gabriella LILLSUNDE LARSSON  School of Health Sciences, Örebro University, Sweden

16:00-17:00 Past Present and Future of IFBLS
Marie CULLITON  President-Elect, International Federation of Biomedical Laboratory Science, Ireland

Student Forum Oct 5  13:00-16:00 Room 405-408

13:00-16:00 Part I

Reinforcement of Crisis Coping Skills of Clinical Laboratory Scientists through Practice-oriented 
Infection Control Education
Chae-Rin KIM  Department of Biomedical Laboratory Science, Catholic Kwandong University, Korea

Big Data, the Core of New Normal, is Now Used by Clinical Pathologists
Minjo KIM  Department of Biomedical Laboratory Science, Catholic Kwandong University, Korea

Activation of Biomedical Laboratory Science Education using Metaverse Platform, an EduTech 
Based on Digital Interaction since the COVID-19 Pandemic
Jeong Heyon JO  Department of Biomedical Laboratory Science, Daegu Haany University, Korea

Machine Learning-based Analysis for Student Satisfaction and Effectiveness of Educational 
Model during the COVID-19 Pandemic
Yuri HWANG  Department of Biomedical Laboratory Science, Daegu Health College, Korea

Future Competence and Metaverse of Clinical Laboratory Scientists in the New Normal Era
Su Min KIM  Department of Clinical Laboratory Science, Dongnam Health University, Korea

Part II

Beyond 'Metaverse': A Future in Biomedical Laboratory Science Education
Eun Sil AHN  Department of Biomedical Laboratory Science, Eulji University, Korea 

How to Address Reduced Blood Donation in the COVID-19 Pandemic
So-Mee KIM  Department of Biomedical Laboratory Science, Kyungwoon University, Korea

New Normal Era, At the Center of it is a Medical Laboratory Scientist: Building Microbiome 
Bigdata and Using Artificial Intelligence
Jae Wook JEON  Department of Medical Laboratory Science, Seoyeong University, Korea
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How Have the Learning Methods Changed in Biomedical Laboratory Science Majors since the 
COVID-19 Pandemic? InterProfessional Education (IPE) in Eulji University
Dajung SONG  Department of Biomedical Laboratory Science, Eulji University, Korea

New Competitiveness of Biomedical Laboratory Scientist in New Normal Era
Eun-A JANG  Department of Biomedical Laboratory Science, Yonsei University, Korea

Know Ourselves, Know the Enemy: Professional Identity and Capacities in the Era of the New 
Normal
Pei-Yu TSAI  Department of Laboratory and Biotechnology, Chung Shan Medical University, Taiwan

Welcome Reception Oct 5  17:00-19:00 Convention Hall 3

KJCLS Best Paper Presentation & Award Ceremony Oct 6  09:00-11:00 Room 304-306

09:10-09:20 The Usefulness of Fluorescein Angiography and Alternative Tests for Assessment of Fundus 
Hemorrhage
Je-Jin YEON  Department of Ophthalmology, Seoul National University Bundang Hospital, Korea

09:20-09:30 Changes in C-Reactive Protein and Complete Blood Cell Count According to Procalcitonin Levels
Jin-San KIM  Department of Laboratory Medicine, Gangnam CHA Hospital, Korea

09:30-09:40 Survey on Sexually Transmitted Infection Test of One Referral Laboratory in Seoul: Focused on 
Multiple Sexually Transmitted Diseases
Dong-In SEOK  Department of Laboratory Medicine, Jangwon Healthcare Foundation, Korea

09:40-09:50 Transplantation of Brain-Derived Neurotrophic Factor-Expressing Mesenchymal Stem Cells 
Improves Lower Urinary Tract Symptoms in a Rat Model
Seung Hwan JEON  The Catholic University of Korea, Seoul St. Mary's Hospital, Korea

09:50-10:00 A Study on the Quality of a Frozen Section of Breast Resection Margin during Breast-Conserving 
Surgery
Byung-Il CHOI  Department of Pathology, Soonchunhyang University Hospital Bucheon, Korea

10:00-10:10 Frequency of Candida Strains Isolated from Candidiasis Patients at A Tertiary Hospital over the 
Last 10 Years
Yu-Yean HWANG  Department of Laboratory Medicine, Samsung Medical Center, Korea

10:10-10:20 Relationship between the Thyroid Hormone and Viral Infections in Pregnancy
Dong-Kyu LIM  Department of Laboratory Medicine, CHA Bundang Women's Medical Center, Korea

Oct 6 (Thur), 2022DAY 2
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Plenary Lecture Oct 6  11:00-12:00 Convention Hall 3

New Normal, New Lab

Chair Ki-Jong RHEE  Yonsei University, Korea

11:00-12:00 New Approach, and New Normal for Current Laboratories
Kyoko KOMATSU  Chairman of Board / President, Tsukuba Medical Laboratory of Education and Research, Japan

Luncheon Symposium Oct 6  12:00-13:00 Room 304-306

Abbott Korea

12:00-13:00 Abbott Clinical Chemistry and Immunoassay Analyzers: Architect and Alinity
Youngwon NAM  Medical Affairs, Abbott Korea, Korea

Luncheon Symposium Oct 6  12:00-13:00 Room 401-402

Beckman Coulter Korea

12:00-13:00 DxA 5000 FIT: Workflow Automation in a Compact Footprint
Jin Ho YANG  Marketing Automation Supervisor, Beckman Coulter Korea, Korea

Luncheon Symposium Oct 6  13:00-14:00 Room 304-306

SD Biosensor

13:00-14:00 Strategy of Diagnosis of COVID-19 
Jeong Su PARK  Department of Laboratory Medicine, Seoul National University Bundang Hospital, Korea

Luncheon Symposium Oct 6  12:00-13:00 Convention Hall 3

Siemens Healthineers

Chairs  DongWoo KIM  Siemens Healthineers, Korea 

NaYoung KWON  Siemens Healthineers, Korea

12:00-12:30 Siemens Healthineers Atellica HEMA 570/580 Analyzer
Heesoo SUH  DX LD Marketing, Siemens Healthineers, Korea

12:30-13:00 Siemens Healthineers Urine Sedimentation Analyzer
Hyungchul KIM  DX POC Marketing, Siemens Healthineers, Korea
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Student Forum Oct 6  13:00-18:00 Room 405-408

13:00-16:00 Discussion

Staying Positive During Difficult Times; To Deal with Changes in Learning Methods Since the 
COVID-19 Pandemic 
Sayaka SUGIURA  Department of Medical Technology, Faculty of Health Sciences, Fujita Health University, Japan

Necessary Competencies for Biomedical Laboratory Scientists; Coexistence with Artificial 
Intelligence) in the New Normal Era
Kaho SUGIYAMA  Department of Medical Technology, Faculty of Health Sciences, Kobe Tokiwa University, Japan

16:00-17:00 Poster Presentation

17:00-18:00 Awards

Clinical Laboratory Chemistry Symposium Oct 6  13:30-18:00 Convention Hall 3

Session 1: Quality Indicators and Risk Management

Chairs  Hyunsu NAM  The Catholic University of Korea, Uijeongbu St. Mary's Hospital, Korea 

Yong LIM  Dong-Eui University, Korea

13:30-13:50 Overall Review of Laboratory Quality Indicators and Harmonization
Mingyeong KIM  Department of Laboratory Medicine, The Catholic University of Korea Seoul St. Mary's Hospital, Korea

13:50-14:10 Application of Risk Management in Clinical Laboratory
Yongwon PARK  Department of Clinical Laboratory Science, Chungbuk Health & Science University, Korea

Session 2: Quality Control

Chairs  Myongsoo KIM  Samsung Medical Center, Korea 

Ho Joong SUNG  Eulji University, Korea

14:10-14:30 Internal Quality Control in Clinical Laboratory
Eunbin OK  Department of Laboratory Medicine, Severance Hospital, Korea

14:30-14:50 Interpretation of External Quality Control Results
Gu LIM  Department of Laboratory Medicine, Samsung Medical Center, Korea

14:50-15:10 Management of Laboratory-developed Tests
Myungsuk JI  Department of Laboratory Medicine, Kangbuk Samsung Hospital, Korea

15:10-15:30 Quality Assurance through Occurrence Management at Point-of-care Testing at Sengkang 
General Hospital, Singapore
Siew Kim ONG  Department of Pathology, Sengkang General Hospital, Singapore

15:30-15:50 Break
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Session 3: Mass Spetrometry

Chairs  Jae Hee WON  Severance Hospital, Korea 
Hong Sung KIM  Korea Nazarene University, Korea

15:50-16:10 The Methodological Considerations of Teicoplanin Analysis by LC-MS/MS
Choelhyi AHN  Department of Laboratory Medicine, Severance Hospital. Korea

16:10-16:30 Trough Level of Tacrolimus in Children with Steroid Resistant Nephrotic Syndrome
Kaptan Singh SEHRAWAT  Department of Biochemistry, Kalawati Saran Children's Hospital, India

16:30-16:50 Utilization of Inductively Coupled Plasma Mass Spectrometry in Urinary Iodine Measurement
Sanghee LEE  Department of Laboratory Medicine, Asan Medical Center, Korea

Session 4: Others

Chairs  Kyongho CHA   The Catholic University of Korea Seoul St. Mary's Hospital, Korea

 Youngjin CHO  The Catholic University of Korea Seoul St. Mary's Hospital, Korea

16:50-17:10 Development and Validation of an Immunometric Assay for the Biologic Drug Ustekinumab
Helene SOLLI  Department of Medical Biochemistry, Oslo University Hospital, Radiumhospitalet, Norway

17:10-17:30 Trend Analysis of Glycated Haemoglobin and Estimated Average Glucose in Uncontrolled 
Diabetes Mellitus
Godswill OKARA   Laboratory Services, Dr Hassan's Hospital & Diagnostic Centre 

Registrar Secretary-General, West African Postgraduate College of Medical Laboratory Science Nigeria

Clinical Laboratory Hematology Symposium Oct 6  14:00-16:30 Room 304-306

Session 1: Hematology and Digital Morphology

Chairs  Moon-Jung SHIM  Ansan University, Korea 

Cheol MOON  Semyung University, Korea

14:00-14:20 Evaluation Study of PBIA-12A
Hyeuk Jun KIM  Department of Laboratory Medicine, Korea University Anam Hospital, Korea

14:20-14:40 Early Detection of Sepsis Using Monocyte Distribution Width
Byong-Ho CHOI  Department of Laboratory Medicine, Ajou University Hospital, Korea

14:40-15:00 A Case Report of Measurement Error in terms of Automated Hematology Analyzer by Radio-
frequency Interference
Moonsik KEUM  Department of Laboratory Medicine, Inje University Seoul Paik Hospital, Korea

15:00-15:30 Break
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Session 2: Cytometry and Bone Marrow

Chairs  Hyun A LEE  Korea University Anam Hospital, Korea 

Sangwook PARK  Sangji University, Korea

15:30-15:50 S100A8 and S100A9 Promote Apoptosis of Chronic Eosinophilic Leukemia Cells
In-Sik KIM  Department of Biomedical Laboratory Science, Eulji University, Korea

15:50-16:10 Measurements of PNH Using Flow Cytometry
Sun Kyoung KIM  Department of Laboratory Medicine, Severance Hospital, Korea

Clinical Laboratory Information Symposium Oct 6  14:00-16:30 Room 401-402

Session 1: Quality Assurance & Laboratory Management

Chairs  Chang Kyung LEE  The Catholic University of Korea Seoul St. Mary's Hospital, Korea 

Ra Kyeong KIM  Kyungbok University, Korea

14:00-14:20 Comparison and Usage of EP EVALUATOR and LaboStats Standard Statistics Program
Sungsoo SONG  Department of Laboratory Medicine, Bundang Jesaeng General Hospital, Korea

Session 2: Laboratory Certification (ISO, CAP)

Chairs  Chang Kyung LEE  The Catholic University of Korea Seoul St. Mary's Hospital, Korea 
Ra Kyeong KIM  Kyungbok University, Korea

14:20-14:40 Understanding of International Standards for Successful Laboratory Accreditation 
Ho-Eun CHANG  Department of Research and Development / Research Laboratory, PHiCS Institute Inc., Korea

14:40-15:10 Break

Session 3: Education & Policy

Chairs  Ho-Eun CHANG  PHiCS Institute Inc., Korea 

Ra Kyeong KIM  Kyungbok University, Korea

15:10-15:30 A Review of the Current Medical Science Career Framework in Australia and Recommendations 
for the Future
Allan HICKS  School of Pharmacy and Medical Science, Griffith University, Australia

15:30-15:50 Emerging Role of Bioinformatics in Healthcare: An European Perspective for Remote Education
Mieke DEMEYERE  Advanced Bachelor of Bioinformatics, Howest University of Applied Sciences, Belgium

15:50-16:10 Clinical Laboratory Science Programs Accreditation: The NAACLS Way
Peter HU  School of Health Professions, The University of Texas MD Anderson Cancer Center, USA

032



2022 The 60th Congress of the Korean Association of Medical Technologists

Clinical Laboratory Genetics Symposium Oct 7  09:30-11:00 Convention Hall 3

Session 1: General Molecular Diagnostic Methods

Chairs  Gun-Dong LEE  The Catholic University of Korea Seoul St. Mary's Hospital, Korea 

Jung-Yeon LIM  Inje University, Korea

09:30-09:50 Validation of S-gene Target Failure and Cross Priming Amplification to Detect Omicron Ba.1 
Variants with Whole Genome Sequencing as a Gold Standard
Ernawati ERNAWATI  Installation of Clinical Patology, Hasan Sadikin General Hospital, Indonesia

09:50-10:10 Molecular Diagnosis of Korean Patients with Prader-Willi/Angelman Syndrome by MS-MLPA
Yongsook PARK  Department of Laboratory Medicine, Seoul National University Hospital, Korea

10:10-10:30 Web-based Application of Multifactorial Likelihood Model for Reclassification of BRCA1 and 
BRCA2 Variants of Uncertain Significance
Myoung-Seock SEO  Department of Laboratory Medicine, Seoul National University Hospital, Korea

10:30-10:50 Highly Sensitive Circulating Cell-free DNA Detection in Combination with Machine Learning 
Algorithm for the Accurate Diagnosis and Prognosis of Hepatocellular Carcinoma
Yuri HWANG  Department of Biomedical Laboratory Science, Daegu Health College, Korea

Clinical Nuclear Medicine Technology Symposium Oct 7  09:00-11:00 Room 301-302

Session 1: Quality Control of Radiopharmaceuticals

Chairs  Hyunyeong CHANG  SMG–SNU Boramae Meical Center, Korea 

Jun-Young PARK  Severance Hospital, Korea

09:00-09:20 The Role of a Biomedical Laboratory Scientist in Radiopharmacy
Jun-Young PARK  Department of Nuclear Medicine, Severance Hospital, Korea

Session 2: Comparative Evaluation of Reagents

Chairs  Hyunyeong CHANG  SMG–SNU Boramae Meical Center, Korea 

Jun-Young PARK  Severance Hospital, Korea

09:20-09:40 Comparative Evaluation of Radioimmunoassay Reagents
Ji-Na KIM  Department of Nuclear Medicine, National Cancer Center, Korea

09:40-10:00 A Study on the Effect of Sample Storage Condition on the RIA Results of Plasma Renin Activity 
Test
Jin-Joo CHOE  Department of Nuclear Medicine, Asan Medical Center, Korea

Oct 7 (Fri), 2022DAY 3
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Clinical Laboratory Blood Bank Symposium Oct 7  09:30-11:00 Room 304-306

Session 1: Blood Group System

Chairs  Mijung KIM  Seoul National University Bundang Hospital, Korea 

Nan Hui KIM  Ajou University Hospital, Korea

09:30-09:50 Association between ABO Blood Groups and COVID-19 Infection in Korea
Moon-Jung SHIM  Department of Clinical Laboratory Science, Ansan University, Korea

Session 2: Blood Donation

Chairs  Bum Ryoul CHOI  Former Korean Red Cross, Korea 
Sunghang AHN  Mirr SciTech Corp, Korea

09:50-10:20 Artificial Blood and Management of Blood Demand
Jeongsoo MOON  Department of Laboratory Medicine, Samsung Medical Center, Korea

10:20-10:40 Blood Services Operations in the COVID-19 Pandemic
Dae-Seong KIM   Blood Services Inventory Analysis & Management Team, Korean Red Cross Blood Services, Korea

Session 3: Algorithms in Gamma Counters

Chairs  Hyunyeong CHANG  SMG–SNU Boramae Meical Center, Korea 

Jun-Young PARK  Severance Hospital, Korea

10:00-10:20 Comparative Analysis of Result Values between Equipment According to the Algorithm Change 
in the IRMA test
Jung-In KIM  Department of Nuclear Medicine, Seoul National University Bundang Hospital, Korea

Session 4: Hormone Detection 

Chairs  Hyunyeong CHANG  SMG–SNU Boramae Meical Center, Korea 

Jun-Young PARK  Severance Hospital, Korea

10:20-10:40 Experiment to Shorten the Reaction Time for Rapid Result Reporting of Thyroglobulin
Seung-Hee JOUNG  Department of Nuclear Medicine, The Catholic University of Korea Seoul St. Mary's Hospital, Korea

Session 5: Others

Chairs  Hyunyeong CHANG  SMG–SNU Boramae Meical Center, Korea 

Jun-Young PARK  Severance Hospital, Korea

10:40-11:00 Prolactin Monomeric Polyethylene Glycol Measurement Method and Study of Reference Value 
Verification
Dong-Hyuk HA  Department of Nuclear Medicine, Seoul National University Hospital, Korea
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Symposium of Infection Control Oct 7  09:00-11:00 Room 401-402

MC Sang Min KIM  Seoul National University Bundang Hospital, Korea

Chairs  Myung Sook KIM  Severance Hospital, Korea 

Young Kwon KIM  Konyang University, Korea

09:00-09:40 Investigation of People Exposed to COVID-19 and Infection Control
Jeong Young LEE  Infection Control Team, Asan Medical Center, Korea

09:40-10:20 Infection Prevention Activities during Blood Collection from COVID-19 Patients
Soo Yeon GANG  Department of Laboratory Medicine, Chungbuk National University Hospital, Korea

10:20-11:00 Changes in Respiratory Pathogens Before and After the COVID-19 Pandemic from 7 University 
Hospitals in Korea
Dae Sun KIM  Department of Laboratory Medicine, Dankook University Hospital, Korea

Clinical Laboratory Microbiology Symposium Oct 7  08:30-11:00 Room 405-408

Session 1: Bacteria

Chairs  Yu-Yean HWANG  Samsung Medical Center, Korea 

Keun-Dol YOOK  Daejeon Health Institute of Technology, Korea

08:30-08:50 Intake of Synbiotics over 4 Weeks Reduces Glucose Levels and Improves Gastrointestinal Health 
and Metabolism
Songhee LEE  Department of Biomedical Laboratory Science, Graduate School of Eulji University, Korea

08:50-09:10 Candida Auris Infection: A Single Center Experience from 2019 to 2021
Eunjung CHO  Department of Laboratory Medicine, Samsung Medical Center, Korea

Session 2: Viruses

Chairs  Yu-Yean HWANG  Samsung Medical Center, Korea 

Keun-Dol YOOK  Daejeon Health Institute of Technology, Korea

09:10-09:30 The Rapid Detection of Respiratory Organisms with the FilmArray Respiratory Panel in Children
Tae-Rah KIM  Department of Laboratory Medicine, Severance Hospital, Korea

09:30-09:50 A Mechanism of Epstein-Barr Virus Latency, Persistence and Tumorigenesis by EBV-encoded 
Latent Membrane Protein 2A
Makoto FUKUDA   Department of Clinical Laboratory Medicine, Faculty of Health Science Technology, Bunkyo Gakuin 

University, Japan

09:50-10:50 Special Lecture

Approaches to Scrub Typhus Vaccine Development
Na-Young HA  Biomedical Research Institute, Chungnam National University, Korea

30th AAMLS BOD Meeting Oct 7  09:00-11:00 Room 201
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Plenary Lecture Oct 7  11:00-12:00 Convention Hall 3

MC Sanghee LEE  Scientific Committee Chair, IFBLS 2022 Organizing Committee, Korea

Chair  Kyungwon LEE  Seoul Clinical Laboratories, Korea

11:00-12:00 K-Quarantine in Pandemic
Hyukmin LEE   Department of Laboratory Medicine and Research Institute of Bacterial Resistance 

Severance Hospital Yonsei University College of Medicine, Korea

Luncheon Symposium Oct 7  12:00-13:00 Convention Hall 3

Roche Diagnostics Korea

12:00-13:00 Discover the New Integrated Analyser for Small to Medium Sized Labs, Cobas® Pure Integrated 
Solutions
Yebean JIN  CoreLab Marketing, Roche Diagnostics Korea, Korea

Luncheon Symposium Oct 7  12:00-13:00 Room 301-302

Abbott Rapid Diagnostics

12:00-13:00 Common Pitfalls in Preanalytical Phase
Attaphon CHAMCHOI  Application Manager – Preanalytics, Greiner Bio-one, Thailand

Luncheon Symposium Oct 7  12:00-13:00 Room 401-402

BIONEER

12:00-13:00 Maximize Test Efficiency and Minimize User Errors during High Throughout tests with New MDx 
System
Sangmo SON  Department of Diagnostic Sales, Associate Manager, BIONEER, Korea

Luncheon Symposium Oct 7  12:00-13:00 Room 405-408

Biomerieux

Chair  Kang-Gyun PARK  The Catholic University of Korea, Uijeongbu St. Mary’s Hospital, Korea

12:00-13:00 Optimization of Blood Culture Management in the Laboratory
Geehay HONG  Medical Affairs Director, bioMérieux Korea, Korea

Luncheon Symposium Oct 7  12:00-13:00 Room 304-306

Sysmex Korea

Chair Bon Kyung KOO  Samsung Medical Center, Korea 

12:00-13:00 Sysmex Solutions for Maximizing Efficiency and Accuracy in Your Laboratory
Patrick (Jae Jung) KIM  Sales Group, TLA Team Manager, Sysmex Korea, Korea

036



2022 The 60th Congress of the Korean Association of Medical Technologists

Clinical Laboratory Genetics Symposium Oct 7  13:00-15:00 Convention Hall 3

Session 2: Molecular Diagnostic Test Using NGS Platform

Chairs  Kyung-Hee HAN  Shinhan University, Korea 

Jung-Yeon LIM  Inje University, Korea

13:00-13:20 Implementation of Targeted Next-generation Sequencing in Clinical Practice for Malignant 
Lymphoma Patients
Youngkyu MIN  Department of Laboratory Medicine, Severance Hospital, Korea

13:20-13:40 User Experience of the New Integrated NGS System Using Acute Leukemia Panel
Jee-Hae KIM  Department of Laboratory Medicine, The Catholic University of Korea Seoul St. Mary's Hospital, Korea

Session 3: Cytogenetics

Chairs  Sung-Eun LIM  Asan medical Center, Korea 
Jung-Yeon LIM  Inje University, Korea

13:40-14:00 Genetic Test of Postnatal Chromosomal Microarray Analysis: Single Institute Experience
Hyun Ju CHO  Medical Genetics Center, Asan Medical Center, Korea

14:00-14:20 Effectiveness of the Plasma Cell Sorting for Targeted Next-generation Sequencing and FISH in 
Multiple Myeloma Patients
Joung-Eun LEE  Department of Laboratory Medicine, Severance Hospital, Korea

Clinical Laboratory Public Health Symposium Oct 7  13:00-14:00 Room 301-302

Session 1: Others

Chairs  Chunmae RHU  Paju Pubic Health Center, Korea 
Insuk CHO  Seoul National University Hospital, Korea

13:00-13:20 Biomedical Laboratory Scientists' Education and Participation in Dementia Care in Japan
Seiko MIYATA  Department of Psychiatry, Nagoya University Graduate School of Medicine, Japan

Clinical Laboratory Blood Bank Symposium Oct 7  13:00-15:40 Room 304-306

Session 3: Blood Transfusion

Chairs  Hyun Jun PARK  Seegene Medical Foundation, Korea 

Jiyoung HEO  Seoul National University Bundang Hospital, Korea

13:00-14:00 Special Lecture

An Overview of Initiatives and Activities of Korea's Blood Safety Project
Young-Ae LIM  Department of Laboratory Medicine, Ajou University School of Medicine, Korea

14:00-15:00 Special Lecture

Chimeric Antigen Receptor T-Cell Therapy: Current and Future
Dae-Hyun KO   Department of Laboratory Medicine, Asan Medical Center, University of Ulsan College of Medicine, Korea
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15:00-15:20 SARS-CoV-2 Virus Infectious Safety Management of Blood Donation and Blood Handling in 
Pandemic Environment
Youngsun KIM  Department of Clinical Laboratory Science, Dongnam Health University, Korea

15:20-15:40 Protocol and Management of ABO-Incompatible Organ Transplantation
Eun Hee SON  Department of Laboratory Medicine, Asan Medical Center, Korea

Clinical Laboratory Physiology Symposium Oct 7  13:00-15:00 Room 401-402

Session 1: Pulmonary Function Test & Others

Chairs  Jin Hee KIM  The Catholic University of Korea Eunpyeong St. Mary's Hospital, Korea 
DongBok LEE  Asan Medical Center, Korea

13:00-13:20 Purpose of Preoperative Lung Function Evaluation
Mincheol CHO  Department of Pulmonology, Asan Medical Center, Korea

13:20-13:40 Comprehensive Understanding of Idiopathic Pulmonary Fibrosis
Da-Yeon KANG  Department of Pulmonology and Critical Care Medicine, Seoul National University Hospital, Korea

13:40-14:00 ATS 2019 Spirometry Guidelines
JeongJoo SEO  Department of Pulmonology, The Catholic University of Korea Seoul St. Mary's Hospital, Korea

14:00-14:20 A Proposal of Spirometry Reference Equations for Korean Workers
Yonglim WON  Department of Occupational Health Research, Occupational Safety and Health Research Institute, Korea

14:20-14:40 Fluorescein Angiography and Alternative Tests for Assessment of Fundus Hemorrhage
Je-Jin YEON  Department of Ophthalmology, Seoul National University Bundang Hospital, Korea

Clinical Laboratory Hematology Symposium Oct 7  13:00-14:30 Room 405-408

Session 3: Hemostasis and Thrombosis

Chairs  Bon-Kyeong KOO  Samsung Medical Center, Korea 

Eun Young KIM  Songho University, Korea

13:00-13:20 Verify Now Platelet Drug Response Assay
Solli LEE  Department of Laboratory Medicine, Severance Hospital, Korea

13:20-13:40 Comparison Study of Measurements in the Two Positions and Suitability of the PFA-100 Error 
Message (A~E)
Hyun A LEE  Department of Laboratory Medicine, Korea University Anam Hospital, Korea

13:40-14:00 Anti-thrombotic Effects of Korean Natural Products through Regulation of Platelets Activity
Dong-Ha LEE  Department of Biomedical Laboratory Science, Namseoul University, Korea

14:00-14:20 New Normal Theory of Coagulation Test and Coagulopathy
Hyochan KANG  Department of Biomedical Laboratory Science, Daegu Haany University, Korea
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Gala Dinner Oct 7  18:00 ~ Convention Hall 1+2

Keynote Lecture Oct 7  15:30-16:10 Convention Hall 1+2

15:30-16:10 COVID-19: Ending the Emergency Everywhere and Building a Stronger Foundation in Public 
Health 
Maria VAN KERKHOVE  COVID-19 Technical Lead, World Health Organization, USA

Keynote Lecture Oct 7  16:15-18:00 Convention Hall 1+2

16:15-18:00 The Future of the Human Brain in the Metaverse
Dong-Seon CHANG  CEO, Curious Brain Research Insitute, Korea

KAMT Policy Symposium Oct 8  09:00-10:00 Convention Hall 1+2

MC  Chang-Eun PARK  Publishing Committee Member, IFBLS 2022 Organizing Committee, Korea

09:10-09:20 Investigation on the Environment and Working Scope of Ophthamic and Otorhinolaryngologic 
Examination Personnel
Junbeom PARK  Department of Ophthalmology, Inha University Hospital, Korea

09:20-09:30 A Study on the Analysis of the Status Survey on the Educational Institutions of Clinical 
Laboratory Science
Seock-Yeon HWANG  Department of Biomedical Laboratory Science, Daejeon University, Korea

09:30-09:40 Task Relevance of Medical Technologist in the Field of NGS and Its Interpretation
Sangwook PARK  Department of Biomedical Laboratory Science, Sanji University, Korea

Opening & Award Ceremony Oct 7  14:00-15:30 Convention Hall 1+2

Oct 8 (Sat), 2022DAY 4
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Asia Conference - Living with COVID-19 Oct 8  09:00-11:00 Convention Hall 3

MC  Gi Seon SONG  International Protocol Committee Chair, IFBLS 2022 Organizing Committee, Korea

Moderator  Wai Ling Barbara YUNG   Hong Kong Institute of Medical Laboratory Sciences, Hong Kong

09:00-09:30 COVID-19 Epidemic in Myanmar
Win Min THAN  Myanmar Medical Technologist Association, Myanmar

09:30-10:00 Living with Covid-19: A Journey of Discovery and Challenges for Protective Equipment During 
the COVID-19 Lockdown
Faridah Robiah ISMAIL  Malaysian Institute of Medical Laboratory Sciences, Malaysia

10:00-10:30 COVID-19: Role of ICMLS in Training & Capacity Building of Medical Laboratory Professionals in 
India
Kaptan Singh SEHRAWAT   Indian Confederation of Medical Laboratory Science, India

10:30-11:00 Living with COVID-19 : What Pandemic Taught Us on Laboratory Biosafety?
Ronaldo E. PUNO   Philippine Association of Medical Technologists, Philippines

Clinical Laboratory Immunology Symposium Oct 8  09:00-11:00 Room 301-302

Session 1: General Immunology

Chairs  Young Ran KIM  Yonsei Geopyoung Joon Paramedic Clinic, Korea

 Young Eun CHO  Asan Medical Center, Korea

09:00-09:20 Effectiveness of SARS-CoV-2 Anti-N Antibody Testing from a 3-month Experience in a Tertiary 
Care Hospital
Young Eun CHO  Department of Laboratory Medicine, Asan Medical Center, Korea

09:20-09:40 Usefulness of T-SPOT.TB Test for Latent TB Infection
Yumi SHIN  Department of Diagnostic Immunology, Seegene Medical Foundation, Korea

09:40-10:00 Cryptococcal Antigen Test by Latex Agglutination and RF for 10 Years in a Tertiary Korean 
Hospital
Jungyong PARK  Department of Laboratory Medicine, Severance Hospital, Korea

Session 2: Automated Immunology

Chairs Young Ran KIM  Yonsei Geopyoung Joon Paramedic Clinic, Korea

 Young Eun CHO  Asan Medical Center, Korea

10:00-10:20 A Comparison Study of 4 Different C-peptide Reagents
Sori LEE  Department of Laboratory Medicine, Samkwang Medical Laboratory, Korea

Session 3: HLA Immunology 

Chairs Jeong Hyun LEE  Seoul National University Cancer Hospital, Korea

 Young Eun CHO  Asan Medical Center, Korea

10:20-10:40 HLA Genotyping Test by Next-generation Sequencing
Kwangho LEE  Department of Laboratory Medicine, Asan Medical Center, Korea
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Histology & Cytology Symposium Oct 8  09:00-10:30 Room 304-306

Session 1: Cancer Pathology

Chair  Ki-Jong RHEE  Yonsei University, Korea

09:00-09:20 Companion Diagnostic for Triple-negative of Breast Cancer
Tae-Keun KIM  Department of Pathology, Hanyang University Guri Hospital, Korea

09:20-09:40 The Role of Hedgehog Signaling Pathway in Basal and Squamous Cell Carcinoma among 
Albinos in Nigeria, Africa; An Immunohistochemical Evaluation
Jonathan MADUKWE   Department of Medical and Laboratory Sciences, Faculty of Health Sciences and Technology, 

Nnamdi Azikiwe University 
Department of Histopathology, National Hospital Abuja, Nigeria

Session 2: NGS Application

Chair  Ki-Jong RHEE  Yonsei University, Korea

09:40-10:00 Application of Next-generation Sequencing Technology in Cancer
Eun-jung KIM  Department of Biomedical Laboratory Science, Sangji University, Korea

10:00-10:20 Applications of Next-generation Sequencing Technology for Solid Tumor
Jeonghee YUN  Department of Pathology, National Cancer Center, Korea

Clinical Laboratory Public Health Symposium Oct 8  09:00-11:00 Room 401-402

Session 2: Role of Public Medical Institutions

Chairs  Chunmae RHU  Paju Pubic Health Center, Korea 
Insuk CHO  Seoul National University Hospital, Korea

09:00-09:20 Vision of a Medical Technologists in Public office
Soohoon CHAE   Department of Medical Laboratory Science, Kyungbok University, Korea

Session 3: Medical Technologists in Public Institutions

Chairs  Chunmae RHU  Paju Pubic Health Center, Korea 

Insuk CHO  Seoul National University Hospital, Korea

09:20-09:40 Incidence of COVID-19 among Laboratory Personnel: An Observational Study during the  
SARS-COV-2 Epidemic at Hospital for Infectious Diseases
Mirjana STUPNISEK   Department for Quality Control, University Hospital for Infectious Diseases Dr. Fran Mihaljevic, 

Croatia

Session 4: Biosafety Laboratory

Chairs  Chunmae RHU  Paju Pubic Health Center, Korea 
Insuk CHO  Seoul National University Hospital, Korea

09:40-10:00 Installation and Operation of a Biosafety Level 3 Laboratory
Minho KIM  Division of Health Care Policy, Seoul Metopolitan Government, Korea
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Symposium for Small & Medium Hospital Oct 8  09:00-11:00 Room 205-206

MCs  Byong-Ho CHOI  Small & Medium Hospital Committee, IFBLS 2022 Organizing Committee, Korea 

Jun Ho WON  Daehang Hospital, Korea

09:00-09:40 Cases of Illegal Medical Practices Ministry of Health and Welfare Authoritative Interpretation
Jung Sook CHO  Jin Internal Medicine, Korea

09:40-10:20 Application of Statistics in Small and Medium-sized Hospitals and Hospitals 2. Interim Report on 
the Actual Condition of Primary and Secondary Medical Institutions in 16 Cities and Provinces 
Nationwide
Junghyun KIM  Department of Biomedical Laboratory Science, Kyungbok University, Korea

10:20-11:00 Introduction of COVID-19 Laboratory Operation
Soon Ok AN  Department of Laboratory Medicine, Bestian Hospital, Korea

Plenary Lecture Oct 8  10:00-11:00 Convention Hall 1+2

MC  Bu Seok KANG  Scientific Committee Member, IFBLS 2022 Organizing Committee, Korea

10:00-11:00 How to Prepare for the New Normal
Yong LIM  Department of Clinical Laboratory Science, Dong-Eui University, Korea

Keynote Lecture Oct 8  11:00-12:00 Convention Hall 1+2

MC  Sanghee LEE  Scientific Committee Chair, IFBLS 2022 Organizing Committee, Korea

11:00-12:00 New Waves of Clinical Laboratory in Future Revolution
Mi-Na KIM  Department of Laboratory Medicine, Asan Medical Center, University of Ulsan College of Medicine, Korea

Compulsory Education Oct 8  12:00-13:00 Convention Hall 1+2

Clinical Laboratory Physiology Symposium Oct 8  09:00-10:00 Room 405-408

Session 2: Electrocardiogram and Echocardiography

Chairs  So Ra CHOI  Samsung Medical Center, Korea 

Seolhwa KIM  Samsung Medical Center, Korea

09:00-09:20 Endocarditis in Echocardiography
Yeawon KIM  Department of Cardiology, Seoul National University Bundang Hospital, Korea

09:20-09:40 The Future of Holter Monitoring; Wearable Device
Dohee KIM  Department of Cardiology, Severance Hospital, Korea

09:40-10:00 When You See 'Thickening of Left Ventricular Wall'
Jung-Eun YOO  Department of Cardiology, Samsung Medical Center, Korea
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Clinical Laboratory Immunology Symposium Oct 8  13:00-14:00 Room 301-302

Session 3: HLA Immunology 

Chairs  Jeong Hyun LEE  Seoul National University Cancer Hospital, Korea 

Young Eun CHO  Asan Medical Center, Korea

13:00-13:20 Association of FP and FN, High-background Cases with Humidity in One Lambda LABType HLA-
DR Typing
Hyang Son AN  Department of Laboratory Medicine, Seoul National University Hospital, Korea

Session 4: Others

Chairs  Jeong Hyun LEE  Seoul National University Cancer Hospital, Korea 

Young Eun CHO  Asan Medical Center, Korea

13:20-13:40 Ability of Myeloid Derived Suppressor Cells in Chronic Graft-versus-host Disease after 
Hematopoietic Stem Cells Transplantation
Mari KUNIHIRO   Department of Hematology, Oncology, Allergy and Respiratory Medicine, Okayama University Graduate 

School Department of Hematology, Fukuyama City Hospital, Japan

Symposium of Infection Control Oct 8  13:00-15:00 Convention Hall 1+2

MC  Yun Seon HAN  Seoul Clinical Laboratories, Korea

Chairs  Hyung Rag KIM  St. Carollo General Hospital, Korea 
Hyun Jun KIM  Jeonbuk National University Hospital, Korea

13:00-13:30 The Footsteps of Hospital Infection Control by Medical Technologists in South Korea
Hee Kyung SEONG  Infection Control Committee Member, Korean Association of Medical Technologists, Korea

13:30-14:00 Standardized Guidelines for Laboratory Infection Control 
Hye-Sook KANG  Department of Laboratory Medicine, Maryknoll Medical Center, Korea

14:00-14:30 Infection Control Practice in Small and Medium-Sized Hospitals
Hyesuk KIM  Department of Laboratory Medicine, Hongseoung Medical Center, Chungnam, Korea

14:30-15:00 Changes in Respiratory Pathogens before and after the COVID-19 Pandemic (2018-2021)
Jae Soo KIM  Department of Laboratory Medicine, Dankook University Hospital, Korea

Histology & Cytology Symposium Oct 8  13:00-16:00 Room 304-306

Session 3: Gross Examination

Chair  Sunjae KIM  Asan Medical Center, Korea

13:00-13:20 Understanding Precautions in Gross Examination
Kwang il KIM  Department of Pathology, Samsung Medical Center, Korea

13:20-13:40 A Study on Improving the Quality of Frozen Section of Breast Resection Margin Performed 
During Breast-conserving Surgery
Byung-Il CHOI  Department of Pathology, Soonchunhyang University Bucheon Hospital, Korea
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Session 4: Cytology

Chairs  Hwajeong HA  Korea Cancer Center Hospital, KIRAMS, Korea

13:40-14:00 Tumor Virology- Human Papillomavirus (HPV)- induced Cancers as an Example
Gabriella LILLSUNDE LARSSON   School of Health Sciences, Örebro University 

Department of Laboratory Medicine, Faculty of Medicine and Health,  
Örebro University, Sweden

14:00-14:20 Pitfalls in Diagnosis of HSIL-Mimic Pap Smears of Postmenopausal Women
Myung-Soon SHIN  Department of Pathology, Korea Cancer Center Hospital, KIRAMS, Korea

14:20-14:40 Sarcoma Screening of Conventional Smeared Female Genital Cytopathology Specimens:  
Case Report
Sang-Il KIM  Department of Pathology, The Catholic University of Korea Incheon St. Mary's Hospital, Korea

Session 5: Digital Pathology

Chair  Wonseop SHIN  National Cancer Center, Korea

14:40-15:00 The Role of Histotechnologist According to the Evolutions of Digital Pathology and  
Arfificial Intelligence
Keuk-Jun KIM  Department of Biomedical Laboratory Science, Daekyeung University, Korea

15:00-15:20 The Beginning of Digital Pathology and the Role of Medical Technologists
Hyongoo YUN  Department of Pathology, Kangbuk Samsung Hospital, Korea

Clinical Laboratory Information Symposium Oct 8  13:00-16:30 Room 401-402

Session 4: Data Science in Laboratory

Chairs  Seung Yong KIM  Dongkang General Hospital, Korea 

Hwan Hee KIM  Kyungbok University, Korea

13:00-13:20 Pre-test Probability for Coronary Artery Disease in Patients with Chest Pain Based on Machine 
Learning Techniques
Byoung Geol CHOI  Cardiovascular Research Institute, Korea University, Korea

13:20-13:40 Quality Improvement of Clinical Chemistry Tests by Utilizing Advanced Laboratory Information 
Applied with Artificial Intelligence
Minwoo PARK  Department of Laboratory Medicine, The Catholic University of Korea, St. Vincents Hospital, Korea

13:40-14:00 Break

Session 5: Education & Policy

Chairs  Dae Eun KIM  Kyungbok University, Korea 

Hwan Hee KIM  Kyungbok University, Korea

14:00-15:00 Special Lecture

Study on Production of SARS-CoV-2 Antibodies after COVID-19 Vaccination
Dohsik MINN  Medical Director, Department of Diagnostic Immunology, Seegene Medical Foundation, Korea
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15:00-15:10 Break

15:10-15:30 Position of Laboratory Scientist, Analyst, and Technologist in Standard Occupation Classification
Bon-Kyeong KOO  Department of Laboratory Medicine, Samsung Medical Center, Korea

15:30-15:50 Comparison of the Perceptions of Undergraduate Regarding COVID-19 Vaccination
Junghyun KIM  Department of Biomedical Laboratory Science, Kyungbok University, Korea

15:50-16:10 Educational Requirements in Three Countries: Comparison of Australia, United Kingdom,  
and United States
Michelle BUTINA  Department of Medical Laboratory Science, West Virginia University, USA

16:10-16:30 Comparison of Professional Regulations and Standards of Laboratory Performance in Australia, 
United Kingdom, and United States
Michelle BUTINA  Department of Medical Laboratory Science, West Virginia University, USA

Clinical Laboratory Physiology Symposium Oct 8  13:00-16:00 Room 405-408

Session 3: Neurophysiology and Ultrasound

Chairs  Sanghun KIM  Kangbuk Samsung Hospital, Korea 
Sang-Ku PARK  Konkuk University Medical Center, Korea

13:00-14:00 Special Lecture

Insights From Fieldwork; Guillain-Barré Syndrome Post SARS-CoV-2 Vaccination:  
A Neurologist and Korean Epidemic Intelligence Service Officer's Perspective
Jongmok HA  Gyeonggi Infectious Disease Control Center, Gyeonggi Provincial Government, Korea

14:00-14:20 Association Between Low Toe-brachial Index and Stroke Outcome
Minho HAN  Department of Neurology, Severance Hospital, Korea

14:20-14:40 Intraoperative Neurophysiological Monitoring in Spinal Dural Arteriovenous Fistula Ligation:  
Case Report
Minhwan JANG  Department of Neurology, Samsung Medical Center, Korea

14:40-15:00 Break

15:00-15:20 Definition and Incidence Rates of Temporal Lobe Epilepsy
Han PARK  Department of Neurology, SMG–SNU Boramae Medical Center, Korea

15:20-15:40 Clinical Characteristic of Catathrenia: Case Report
Yong-Seok LEE  Department of Neurology, Asan Medical Center, Korea

15:40-16:00 An Electrophysiological Study of Tremor - Experience in Yongin Severance Hospital
Juhee PARK  Department of Neurology, YongIn Severance Hospital, Korea
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General Assembly of Delegates Meeting (Virtual) Oct 8  14:00-16:00 Convention Hall 3

Symposium of Quality Assessment Oct 8  16:00-18:00 Convention Hall 1+2

MC  Sanghee LEE  Scientific Committee Chair, IFBLS 2022 Organizing Committee, Korea

Chair  Wonki MIN  Asan Medical Center, University of Ulsan College of Medicine, Korea

16:00-16:40 Collection, Transport, Preparation, and Storage of Specimens for Molecular Methods-CLSI MM13
Youngjin KIM  Department of Laboratory Medicine, Kyung Hee University School of Medicine, Korea

16:40-17:20 Accuracy in Patient and Specimen Identification, 2nd Edition
Young Jin KO  Department of Laboratory Medicine, Chosun University Hospital, Korea

17:20-18:00 Handling and Processing of Blood Specimens (CLSI GP44)
Jaewoo CHUNG  Department of Laboratory Medicine, Dongguk University Ilsan Hospital, Korea

Plenary Lecture Oct 8  15:00-16:00 Convention Hall 1+2

MC  Dae Jin LIM  Samsung Medical Center, Korea

15:00-16:00 College of American Pathologists (CAP) Inspection: Why, What and How to Prepare
Myong Ho (Lucy) NAM   Inspection Team Leader, College of American Pathologists / Inova Laboratories and ISCI Lab, USA

Symposium for Small & Medium Hospital Oct 8  13:00-18:00 Room 205-206

MCs  Byong-Ho CHOI  Ajou University Hospital, Korea 

Dong Hwa LEE  Charmjoeun Geriatric Hospital, Korea

13:00-13:40 Understanding the Public Interest Reporting System
Young Eun LEE  National Health Insurance Service, Korea

13:40-14:20 National Health Checkup Guide
Su Hyong KIM  National Health Insurance Service, Korea

14:20-15:20 Errors in Pulmonary Function Test and Solutions
Sewoory NAE  The Catholic University of Korea, Eunpyeong St.Mary's Hospital, Korea

15:20-16:20 ECG Test Errors and Countermeasures
Na Yun KANG  Dankook University Hospital, Korea

16:20-17:20 Understanding and Latest Trends in Holter's Test
Mun Jeong KIM  Severance Hospital, Korea

17:20-18:00 Understanding of Clinical Chemistry through Cases of Unexpected Results
Seung Mo LEE  Samsung Medical Center, Korea
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Symposium for Small & Medium Hospital Oct 9  09:00-11:00 Room 205-206

MC  Byong-Ho CHOI  Small & Medium Hospital Committee, IFBLS 2022 Organizing Committee, Korea

09:00-09:30 Corona Collection and Sample Management in Primary Medical Institutions
Hee Jung LEE  Department of Laboratory Medicine, Incheon Sarang General Hospital, Korea

09:30-10:20 Wear the Correct Protective Clothing
Soon Ok AN  Department of Laboratory Medicine, Bestian Hospital, Korea

10:20-11:00 Respiratory Specimen Collection Method
Gwang Jin KIM   Department of Laboratory Medicine, The Catholic University of Korea, Uijeongbu St.Mary's Hospital, Korea

Closing Ceremony Oct 9  11:00-12:00 Convention Hall 1+2

Oct 9 (Sun), 2022DAY 5

047



2022 The 60th Congress of the Korean Association of Medical Technologists

Poster Presentations

Biochemistry

CHE-01 CHE-02

Health Screening Analysis to Evaluate HDL and 
LDL Cholesterol Affected in the Early Stage of 
Hypertension

Evaluation of Third-Party Whole Blood Control for 
Point-of-care Glucose

Ming-Shu CHEN, Pen-Chih LIAO, Mao-Jhen JHOU, 
Chi-Jie LU

TAIWAN

Siew Kim ONG, Xin Yi LEE, Malerie Cui Lin GOH, Rachel 
Shu Bin ONG, Cynthia Yixin ZHENG, Shiow Pin TAN,  
Tar Choon AW, Jingxiang HUANG

SINGAPORE

CHE-05 CHE-06

Effect of Hemolysis on Test Items in Hitachi 
LABOSPECT 008AS

Calprotectin as a Marker for Inflammation in 
Patients with Rheumatoid Arthritis

Mi-Jin SIM, Hyo-Seon YU, Choong-Hoon SHIN,
Tae-Jun YOON, Jeong-Man KIM

KOREA

Sigve Lans PEDERSEN, Hilde Berner HAMMER,  
Gro JENSEN

NORWAY

CHE-03 CHE-04

Clinical Analysis Study Using Six Sigma Metrics 
and Total Error Range

Association of LDL Subfraction Tests with Other 
Cholesterol Tests

Mi Hyang HWANG, Kwang Sup AHN

KOREA

Kyung-Jin YOO, Byung-Jun BAN, Hyeong-Min KIM,  
Gil-Woo NO, Je-Hoon LEE

KOREA

CHE-07 CHE-08

The Ratio of Pro-angiogenic Vascular Endothelial 
Growth Factor-A Splicing Variant to Total VEGF-A 
in Plasma is a Promising Predictive Marker of 
Bevacizumab

Comparison of the Difference in Iron Metabolism 
and Anemia-related Markers by Ultramarathon 
Distance

Ryosuke KIKUCHI, Akira MATSUI, Masahiro MORISE, 
Takatomo WATANABE, Hiroyuki OHKURA

JAPAN

Kyung A SHIN

KOREA
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Hematology

HEM-01 HEM-02

Anti-cancer Effect of Thai Traditional Medicine, 
Yasom, Against Human Leukemic Cell Lines Jurkat 
and U937, a Pilot Study

Hemoglobin Variants in Korean Health Screening 
Subjects

Paweena PRADNIWAT, Pitchayaporn RIYAKUL,  
Pimmada ANANTAKUL

THAILAND

Ji-Ae LIM, Jung-Eun BAE, Yu-Jin KIM, Yoon-Ju HWANG, 
Yoon-Hee LEE, Jeong-Hee LEE, HanIk CHO

KOREA

CHE-09 CHE-10

Clinical Utility of Liver-type Fatty Acid-
binding Protein, and Tissue Inhibitor of 
Metalloproteinase-2 and Insulin-like Growth 
Factor-binding Protein-7 as Early Detector for 
Acute Kidney Injury in Surgical Patients after 
Cardiopulmonary Bypass

Average Comparison of Creatinine, Cystatin-C, 
Uric acid, and Blood Urea Nitrogen in the Blood of 
Subjects Tested for Urine Microalbumin

Arjay ABICHUELA, Christopher CHENG, Arlene DE LUNA

PHILIPPINES

Dongcheol LIM, Minam KWON, Dongwan GOH, Jieun 
KWAK, Yunhui LEE, Kyungdong KIM

KOREA

CHE-11 CHE-12

Clinical Relevance of the Degree of Filling in 
Sample Tubes for Analysis of Ionized Calcium

Development and Use of Biologic Drug 
Monitoring Assays in a Hospital Laboratory

Karina Vogn KOCH, Helle BINDERUP, Lene THOMSEN, 
Birgit CHRISTENSEN, Nadiia PUSTOVOITOVA

DENMARK

Claudia Juliana DURAN RIOS, Miriam OIJORDSBAKKEN, 
Aage Winje BRUSTAD, Rolf A. KLAASEN, David J. 
WARREN, Nils BOLSTAD, Ann Magritt LIBERG

NORWAY

CHE-13 CHE-14

Relationship between Lipoprotein(a) and 
Dyslipidemia in the Elderly over 60 Years

Interference of Monocloncal Protein on Aspartate 
Amino Transferase and Alanine Amino Transferase 
Results: Case Report

Yohan SEO

KOREA

Eunjin JUNG, Juhee KIM, Jekwang LEE

KOREA
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HEM-05 HEM-06

Compare D-100 with Cobas integra 800 
Test Results of Specific Hemoglobin Variant 
Tests Depending on Specimen Storage and 
Management

Approach to Automated Recognition of Blast 
Cells in Peripheral Blood Smear Screening: The 
Potential of Artificial Intelligence Models with 
Convolution Neural Network for Hematological 
Morphology Classification

Jung Seo KIM, Seok Chun HONG, Yujin HAN

KOREA

Hiroyuki NOZAKA, Shizuku HIRANO, Sayaka SOUMA, 
Azuki KOBAYASHI, Shu OGASAWARA, Mihoko KUSHIBIKI, 
Masahiro ISHIYAMA, Manabu NAKANO, Miyuki FUJIOKA, 
Kosuke KAMATA, Kazufumi YAMAGATA

JAPAN

HEM-03 HEM-04

Pancytopenia Assessing the Inter-instrument Correlation of the 
HbA1c Test

Mohd Nazil SALLEH, Zaleha SAZALI, Haily Liduin 
KOYOU, Henkie Isahwan AHMAD MULYADI LAI

MALAYSIA

Seok Chun HONG, Jung Seo KIM, Yujin HAN

KOREA

HEM-07 HEM-08

Approach to Automated Classification of 
Nucleated Blood Cells in Peripheral Blood Smear 
Screening: The Potential of Artificial Intelligence 
Technology for Routine Work in Clinical 
Laboratory

A Case of Artifact of Non-cellular Component due 
to External Factors in Peripheral Blood Smear

Hiroyuki NOZAKA, Shou KIMURA, Suzuka KAGA,  
Niina SAKAIYA, Shu OGASAWARA, Mihoko KUSHIBIKI, 
Masahiro ISHIYAMA, Manabu NAKANO, Miyuki FUJIOKA, 
Kosuke KAMATA, Kazufumi YAMAGATA

JAPAN

Bon-Kyeong KOO

KOREA

HEM-09 HEM-10

Screening of Malaria Using Beckman Coulter DxH 
800

COVID-19 Patient Monitoring with Monocyte 
Distribution Width

Byong-Ho CHOI

KOREA

Byong Ho CHOI, Won Seok JANG, Jae Han JEONG, 
Kyung Hwa JO

KOREA
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HEM-15

Verification of Cut-off Values for Lamellar Body 
Count in Amniotic Fluids

Seungah JEON, Kwang-Woo LEE, Soon-Hee CHOI

KOREA

HEM-13 HEM-14

Usefulness Evaluation for Factor XI Testing Using 
CN-6000

Silica Clotting Time Test to Detect Lupus 
Anticoagulant

Yunkyoung LEE, Yujin HAN

KOREA

Yujeong SHIN

KOREA

HEM-11 HEM-12

Case Report: Plasma Cell Leukemia Application of Amikacin in EDTA-dependent 
Pseudothrombocytopenia

Hyun A LEE

KOREA

Hyun-A LEE

KOREA

INF-01 INF-02

Management for Inappropriate Sample Analysis 
and Reduction

Basic Reproduction Number Estimate of 
COVID-19:  
A Meta-analysis

Seonghoon KIM, Kyunghwa PUNG, Jihye MOON,  
Jieun KWAK, Yunhui LEE, Kyunghoon LEE

KOREA

Ji Soo AHN

KOREA

INF-03 INF-04

Future Capabilities of Clinical Laboratory 
Scientists Required in the Era of the Fourth 
Industrial Revolution

Standardization of Sample Handling Methods to 
Reduce Inadequate Samples

Yaeeun IM, Woo Hyeok KIM, Ho HUR, Chae Bin LEE

KOREA

Yohan SEO

KOREA

Laboratory Informatics
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INF-05 INF-06

Establish Core Competencies in Medical 
Technology Specialty and Cross-disciplinary 
Teamwork Training

10 Years of Association of Medical Laboratory 
Scientists Nigeria E-learning Continuing 
Professional Development: Lessons Learnt and 
Way Forward

Hsiu-Chin LU, Chih-Chen CHOU, Yi-Lin LI, Li-Yun HSU, 
Fang-I SU, Ying-Yi LIN

TAIWAN

Godwin IHIMEKPEN, Daniel ADEDIGBA,Oye OYETUNDE

NIGERIA

INF-07 INF-08

Study on the Professionalism of Medical 
Technologists' Work in Health Examination 
Centers: Focusing on the General Health 
Examination

The Role of Biomedical Laboratory Scientists in 
Social Media

Hyun-Ho SUNG

KOREA

Eija KAILA, Sina NORDMAN, Tuula SALMIVAARA

FINLAND

INF-09 INF-10

Background of the Revision of Education Program 
for Japanese Biomedical Laboratory Scientist 
School

Comparing Questionnaire Results and Learning 
Outcomes in Clinical Laboratory Training 
Programs to Support Students

Hideo SAKAMOTO

JAPAN

Kazuo GOTO

JAPAN

INF-11 INF-12

Improving Biomedical Laboratory Scientists 
Ability to Involve Students in Community of 
Practice
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Comparatively Analysis of Rapid 
Immunochromatographic Assay and Real-time 
PCR for Norovirus and Rotavirus Detection

A Case of Presumed Diagnosis of Rat Mite 
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Comparative Efficacy of DNA Extraction from 
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Column and a Novel Cartridge Device

Yu-Jin JEONG, Hyewon PARK, Eun Hae KIM

KOREA

Jaewang LEE, Jin-Hyun JUN, Siyeon KIM, Dajung SONG, 
Hyejin YOON, Inyoung KANG, Myoungjoo KOO,  
Jaewang LEE

KOREA

GEN-13 GEN-14

Understanding of the Prevalence and Genotype 
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PUH-01 PUH-02

Newborn Screening for Cystic Fibrosis in Iceland:  
A Pilot Study

Developing Multi-functional Wearable Belt to 
Monitor Waist Circumference and Body Fat for 
Self-check-up and Health Screening
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Cause Analysis of ABO Blood Type mismatch in 
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Evaluation of the Leukocyte-poor Blood Products 
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Past Present and Future of IFBLS

Marie CULLITON1, 2

1President Elect International Federation of Biomedical Laboratory Science, Ireland
2Chief Medical Scientist, Laboratory Manager, The National Maternity Hospital, Dublin, Ireland

The International Federation of Biomedical Laboratory Science (IFBLS) is an independent non-governmental association of national 
societies in 32 countries, representing more than 256,000 Biomedical Laboratory Scientists worldwide. The IFBLS (originally called 
the International Association of Medical Laboratory Technologists – IAMLT) was founded in 1954 when Ms. Elisabeth Pletscher and 
her Swiss colleagues invited national medical technology associations, to meet in Zurich, Switzerland.

The Objectives of IFBLS are: 
1.  To support, advance and promote good scientific laboratory practice through the development and adherence to high quality 

standards in diverse environments throughout the world;
2.  To support and promote education and advancement of science and technology in the professional development of Biomedical 

Laboratory Scientists;
3.  To support, advance and promote ethical and professional values in Biomedical Laboratory Science (BLS);
4. To facilitate the exchange of ideas through development of partnerships within the global healthcare community.

IFBLS Mission Statement
To increase recognition and contributions of BLS to improve global health.
To further its objectives the IFBLS has developed a Code of Ethics and outlined the Core Competencies that are embodied in a 
Biomedical Laboratory Scientist. Position papers have been published on Point of Care Testing and Patient Safety. It is a Non State 
Actor in Official Relations with the World Health Organisation (WHO). The highlight of the biennial calendar is the World Congress, 
being held for the second time in South Korea in 2022. This provides a unique opportunity for delegates from all over the world 
to come together to exchange knowledge and to forge friendships. A new innovation in 2022 has been the introduction of the 
Britta Karlsson Educational Webinar Series, provided free for members. The International Journal of Biomedical Laboratory Science 
provides a platform for publication of research and articles specifically related to 
IFBLS established Biomedical Laboratory Science Day in 1996 to promote and celebrate the key role of Biomedical Laboratory 
personnel in diagnostic and preventive health care systems. The theme for the day is selected by the IFBLS Board of Directors and is 
related to health issues and supports the UN and WHO Sustainable Development Goals (SDGs). The theme is used for two years.
The current theme is Testing Times - Biomedical Laboratory Scientists' Role in the COVID-19 Pandemic
The COVID-19 pandemic has presented us all with new challenges, as a profession and organisation we have responded. It has 
changed the way we do business both in the laboratory and IFBLS. This congress with its theme New Normal, New Lab challenges 
us all to develop a new paradigm. How can IFBLS respond to this New Normal, already much of our business has evolved using 
virtual platforms. As technology brings us closer together and pandemics force us to maintain our distance how can IFBLS maintain 
close effective relationships with its members throughout the world. Each year we ask chief delegates to submit their report 
highlighting achievements and also their concerns. These reports form the basis of our workplan.
As we come together this week to meet each other and share our thoughts, both in person and virtually, we need to look into the 
crystal ball. We know the challenges in different countries are both different and yet, in many ways, the same. We need to work 
together to identify solutions and share our knowledge and expertise. The IFBLS of the future will build on the past. It may look 
similar, or it may undergo change. Its future is in the hands of you, the delegates. I am confident that together we can ensure IFBLS 
continues to flourish.

Keywords: Future, IFBLS, New Normal
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Reinforcement of Crisis Coping Skills of Clinical Laboratory 
Scientists Through Practice-oriented Infection Control 

Education

Chae-Rin KIM, Su Kang KIM, Chae-Yeon YU, Jae-Hee KWON, Ju-Young KIM

Department of Biomedical Laboratory Science Catholic Kwandong University, Gangneung, Korea

Due to the pandemic of COVID-19, a higher level of hospital infection control measures has been required. Clinical laboratory 
scientists are highly exposed to infections, 'crisis coping ability' is essential in an infectious disaster situation. It is necessary to 
educate students to develop clinical laboratory scientists who are proficient in infectious disaster situations. Previously, infection 
control education has a passive direction, such as presenting specific cases and teaching how to deal with them. Now we need 
an open education to think about the solution themselves. As part of open education, there is a capstone design that performs 
analysis, planning, and production for students themselves. We propose applying the capstone design program to the current 
infection control class. If we present a new infectious disaster situation to students, they should study and discuss it on their 
own teams to come up with the most effective solution. For this, a high understanding of the hospital infection control system 
and an active attitude of students are required. Students should get used to infection control tasks through sufficient practice 
courses. Therefore, we propose a virtual clinical pathology simulation program such as vSim, a virtual nursing simulation. In 
our simulation program, students can practice basic infection control training (e.g. hand hygiene, sorting, and discharging 
medical waste) until they become proficient. Simulations for emergency treatment and post-report preparation also can be 
performed by assuming an infection disaster situation or an infection exposure accident. With the new education, students will 
be able to grow into clinical laboratory scientists suitable for the new normal era. If the infection control capstone design class 
is implemented by integrating the virtual clinical pathology simulation, it is expected that the crisis coping ability required for 
clinical pathologists will be more improved.

Keywords: Capstone design, Crisis coping ability, Infection control, Virtual simulation program 
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Big Data, the Core of New Normal, is Now Used 
by Clinical Laboratory Technologists

Minjo KIM, Su Kang KIM, Joohee KIM, Seoyoung YOON, Seungmin LEE 

Department of Biomedical Laboratory Science, Catholic Kwandong University, Gangneung, Korea

We have entered the era of the new normal under the influence of the 4th industrial revolution and the COVID-19. What are 
the key sciences and technologies of the New Normal Era. One of them is big data. We would like to investigate the value and 
necessity of using public big data, which is key in biomedical research from the position of a clinical laboratory technologists, 
and deal with strategies to respond to the changed medical environment. A survey was conducted for all grades of the 
Department of Biomedical Laboratory Science at Catholic Kwandong University, and an interview was conducted with clinical 
pathologists at Gangneung Asan Hospital. As a result, although the necessity of utilizing big data technology in the medical 
field is attracting attention, it was confirmed that students' awareness of big data and commercialization in hospitals is 
remarkably lacking. The clinical laboratory technologists in hospitals can utilize the medical big data generated every day in 
various ways. It shows that the system that processes real-time medical big data and past medical data can be used to improve 
treatment efficiency, and genomic big data can increase the diagnosis rate of rare diseases or use it for precision medicine. In 
addition, by opening public big data, it will be possible to provide more efficient medical services and utilize them for research 
and development and health care policies. There are obstacles to big data technology such as privacy infringement and data 
accuracy. Therefore, it is necessary to find ways to use big data ethically, such as strengthening coding and statistics education 
in schools, preparing for the paradigm of the medical world with continuous interest in medical big data produced daily in 
hospitals, and thoroughly complying with the bioethics law. Big data, the core of the new normal, should also pay attention to 
clinical laboratory technologists.

Keywords: New normal era, Big data, Clinical laboratory technologists 
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Activation of Biomedical Laboratory Science Education 
using Metaverse Platform, an EduTech Based on Digital 

Interaction since the COVID-19 Pandemic

Jeong Heyon JO, Eun Ju YANG, Hye Min SAGONG, Gyu Ri KIM, Yu Geun OH, Sang Hyeop LEE, 

Hyung Jea NAM, Jeong Hyun CHANG

Department of Biomedical Laboratory Science, Daegu Haany University, Gyeongsan, Korea 

In accordance with long-term sustainability of COVID-19, a fundamental change in overall social activities as well as everyday 
life are proceeding rapidly. As non-face-to-face classes are encouraged in education especially, the existing non-face-to-face 
teaching is causing a new side effect such as “Zoom Fatigue”. To improve this, Metaverse platform such as Roblox, Zepeto, Gather 
town, ifland based on the virtual and real-world interactions are applied to education. Among them, through major classes 
using ifland, students (Avatar) will self-directed learning and share and communicate content in virtual spaces to achieve the 
learning outcomes. Among the department of Biomedical Laboratory Science major class at Daegu Haany University, Capstone 
Designs with active interaction between student and professor based on team projects were selected, and were conducted 
by face-to-face and non-face-to-face (using ifland). In addition, an off-class program was opened to expand the participation 
target, and then satisfaction surveys and a process of evaluation were conducted on research participants. As a result of the 
survey, satisfaction in using the Metaverse platform (ifland) was the highest. The reason was that they could create avatars that 
reveal their own personalities and do various activities online, such as raising their hands and expressing emotions with their 
bodies. There are also opinions that it was good to be able to register self-introduction, check followers and follow-up status, 
and act as multiple avatars. On the other hand, it was suggested that it is difficult to control avatars on mobile and that it takes 
a long loading time. Education using a Metaverse platform not only presents non-face-to-face learning activities of instructors 
and students, but also shows that education based on interactions such as communication and sharing is possible. In particular, 
it is highly likely to be used in Capstone Design classes that require convergent major education and self-directed experience 
education as it is suitable for team-based project progress and performance sharing. In the future, it is hoped that not only the 
technical improvement of metaverse for educational innovation of instructors and learners, but also various utilization plans 
will be developed to establish a better EduTech.

Keywords: Capstone Design, EduTech, Metaverse platform, Non-face-to-face education 
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Machine Learning-based Analysis for Student Satisfaction 
and Effectiveness of Educational Model during the 

COVID-19 Pandemic

Yuri HWANG, Tae Hee LEE, Jeong Dong LEE, Junho JANG, Kyu Gam LEE, Kyung-A SON, 

Yeon O KO, Kyung Lock PARK 

Department of Biomedical Laboratory Science, Daegu Health College, Daegu, Korea 

As in-service education for students has been restricted due to the COVID-19 pandemic, the lack of learning opportunities 
and educational quality is steadily worsening. For now, improving the educational environment to ensure students' overall 
satisfaction and achievement level is a problem that requires urgent attention. Hence, we would like to propose the blended 
learning and meta study mixed model (BM) based on the educational learning model suitable for the COVID-19 crisis by 
applying machine learning algorithms. A survey was carried out on 222 biomedical laboratory science students of Daegu 
Health College. The blended learning methods of metacognition and metaverse were compared based on a student's t-test 
or Mann-Whitney U test. The areas under receiver operating characteristic curves (AUROC) were calculated to compare the 
perception and effectiveness. All the statistical analyses were performed using SPSS 20.0 software (IBM, Armonk, NY, USA). Out 
of 222 students (106 of 1st year students (47.5%), 88 of 2nd year students (39.5%) and 28 of 3rd year students (12.6%)), most 
students tend to take a lecture at home (89.7%). The blended learning, metacognition and metaverse, were the most preferred 
in order. Students identified that blended learning is helpful because of the free learning time (39.5%) and enabled repetitive 
study (13.5%). Interestingly, our MB Model analysis demonstrated that the utilization of machine learning algorithms has 
great advantages, as our education program was shown to have greater satisfaction and learning effect values than simply 
adding or multiplying individual education program. The COVID-19 pandemic instantly changed the educational environment. 
However, the system and structure of universities are hard to adjust to these rapid changes. It is expected that our MB model 
will contribute to innovate the structure and system of traditional universities centerd face-to-face education and increase the 
flexibility and effectivenss of university education. 

Keywords: COVID-19, Blended learning, Machine learning 
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Future Competence and Metaverse of Clinical Laboratory 
Scientists in the New Normal Era

Su Min KIM, Hyun Ho SUNG, Yun Joo LEE, Sun Ju PARK, Na Young KANG, Yu Jung JUNG, 

Ji Woo PARK, Ji Woon KIM, So Young SHIN, Ji Eun KIM, Jae Woo KIM, Yoon Kyung JO, 

Hye Jun LEE, Sang Cheol LEE, Yeon Hee NOH, Joon Young PARK

Department of Clinical Laboratory Science, Dongnam Health University, Suwon, Korea 

This study is the competency of medical technologists (clinical laboratory scientists) in the 'new normal era' and an introduction 
to the present and future changes in the major learning method after the COVID-19 pandemic. Many changes have occurred 
in our lives through this COVID-19. In particular, the biggest changes for students are likely to be non-face-to-face lectures. 
Currently, our school provides non-face-to-face lectures using the LMS (learning management system). The advantage of LMS, 
a non-face-to-face lecture is that it's easy to access also learners can listen to it again Without any constraints. However, the 
disadvantage is that the interaction between the professor and the student is not good and the concentration is reduced. What 
can compensate for these shortcomings is education using metaverse. Department of clinical laboratory science (CLS), there 
are many experimental lectures and there is more to be gained from the actual experience. It can be a better education for 
students if they see, hear, and act on themselves, not just books or videos. Especially, the students of CLS have not been able 
to go to medical institution for clinical practicum due to COVID-19 prevention over the past few years. Therefore, if we build a 
metaverse platform for hospital practice, there will be technical and cost limitations right now, but it will help many students 
across the country. New normal is a new emerging standard after the COVID-19 era. During this COVID-19 period, many medical 
technologists are playing a key role in prevention. It will be the same not only for this COVID-19 but also for the upcoming 
infectious diseases. To respond quickly, to sudden changes, medical technologists must constantly study and research. 
Metaverse can also be used for medical technologists training. In fact, recently, result of using virtual reality devices that medical 
staff who have undergone this simulation are more than three times more skilled than those who do not. Medical technologists 
should further strengthen their expertise in adapting to the new normal era. So, what We've presented as a conclusion is 
education and practice using metaverse that was to improve the understanding of the equipment. 

Keywords: Clinical laboratory science, Clinical laboratory scientist, Medical technologists, Metaverse, New normal 
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Beyond 'Metaverse': 
A Future in Biomedical Laboratory Science Education

Eun Sil AHN, In Sik KIM, Juhee LIM, Yu Jae LEE, Min Ji GU, Ji Eun PARK 

Department of Biomedical Laboratory Science, Eulji University, Uijeongbu, Korea 

COVID-19 pandemic has brought new views to our education field. In order to prepare for another pandemic, this study 
suggests a new idea using Metaverse that can make up for the flaw of educational methods such as ZOOM, which is currently 
used as a non-face-to-face educational method. We come up with a new idea through other prior studies and an online survey. 
To find the limits of the current education system, the survey was conducted from July 27, 2022 to July 30, 2022, a total of 
52 people were divided into three groups(educators, learners and hands-on workers). Based on various studies and surveys, 
'BeMyLabS', a Metaverse education program for future biomedical laboratory science education, was developed. For prospective 
medical technologist, we developed a new education system, 'BeMyLabS'. It can overcome the limitations of non-face-to-face 
practice as well as non-face-to-face theoretical education, replace current education system and prepare for another pandemic. 

Keywords: COVID-19, Metaverse, Non-face-to-face, BeMyLabS, Biomedical laboratory science education 
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How to Address Reduced Blood Donation in the 
COVID-19 Pandemic

So-Mee KIM, Geuntae LEE, Han-A KIM, Yu-Jin KANG, Min-Joo SIN, 

Min-Ho JEONG, Si-Hyun LEE, Yun-Seo CHOI 

Department of Biomedical Laboratory Science, Kyungwoon University, Gumi, Korea 

Despite the high importance of blood transfusions in the COVID-19 pandemic, blood donation participation rates and blood 
supply are severely declining. There are still few studies on how to increase reduced blood donation in a pandemic situation. 
The purpose of this study is to propose a method to address the decline in blood donation in the COVID-19 pandemic. First, 
we compared and analyzed the difference in blood donation rates before and after the COVID-19 pandemic through data from 
Statistics Korea. Also, the correlation between population and blood donation rate was analyzed by region. Second, a survey 
was conducted on blood donation awareness during the COVID-19 pandemic targeting 74 people from the Department 
of Biomedical Laboratory Science at Kyungwoon University. According to data from Statistics Korea, Total blood donations 
averaged 2,681,611 before the COVID-19 pandemic (2018 to 2019) and 2,430,993 after the COVID-19 pandemic (2020 to 2021). 
Thus, after the COVID-19 pandemic, blood donations decreased by an average of 216,763. The blood donation rate of the entire 
population remained unchanged after a decrease of 0.2% from 2018 to 2019 and 0.34% from 2019 to 2020. In comparison 
of the blood donation rate by region, each year, Seoul decreased by 0.7%, 0.8%, and 0.1%, and Gangwon-do decreased by 
0.6%, 0.9%, and 0.4%. According to the survey results of Kyungwoon University, 44 people (59%) did not participate in blood 
donation after COVID-19 pandemic. The reason was 'infection risk' with 31 patients (70.45%) the highest. The current blood 
donation method has limitations in that it increases the viral infection rate, makes it difficult to access the blood donation site, 
and lacks adequate compensation. In conclusion, we propose new blood donation methods to overcome these problems. 
First, the drive-thru. Drive-thru using a car theater method can reduce the risk of infection and the burden of donating blood. 
Second, autologous blood transfusion. It prevents alloimmune immunity. Third, the point reward system. Points can be used for 
living expenses, depending on the amount and type of blood donated. These new blood donation methods will help overcome 
limitations and continue to increase blood donation rates. 

Keywords: COVID-19, Pandemic, Reduced blood donation 
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New Normal Era, At the Center of it is a Medical Laboratory 
Scientist: Building Microbiome Bigdata and Using Artificial 

Intelligence

Jae Wook JEON, Hwan Ho SHIN, Su Min KO, Mi So KIM, Yun Woo CHOI, Eun Hyo CHOI 

Department of Medical Laboratory Science, Seoyeong University, Gwangju, Korea 

The New Normal era has arrived after the COVID-19 pandemic that hit the world. As many developments have been made in 
various fields, there have been various changes in the field of biomedical science, and among them, we should pay attention 
to "microbiome". Microbiome is a combination of 'microbiota' and 'genome', which means the sum of all the microorganisms in 
our environment. It is necessary to actively utilize the microbiome, which is still being actively studied, in the field of diagnostic 
testing. Currently, research on microbiome is underway, and it is accumulating as a database of big data. Using big data, it is 
possible to conduct health examination through genome analysis in human samples, and to derive faster and more accurate 
test results. In addition, AI deep learning simulations can predict diseases and suggest the most effective treatment methods. In 
the field, it is necessary to establish a analysis system suitable for this, and biomedical laboratory scientist will also be required 
to have relevant knowledge and capabilities in test utilization. In the diagnostic test domain, RNA from the microbiome sample 
of the patient is sequenced with NGS(Next Generation Sequencing) and then dataized to the microbiome big data built on A.I. 
In the pathology test domain, the manufactured tissue cell slides can be input into the A.I system to analyze and read cancer 
cells, and to present effective treatments through simulation. Also, In the neurophysiological test domain, it is necessary to 
develop and utilize Artificial Intelligence EEG testing method, and musculoskeletal testing method using microbiome big 
data to diagnose brain nervous system, musculoskeletal disorders etc. In the New Normal era after COVID-19 pendemic, it is 
desperate to establish a test system that can prevent and treat diseases by analyzing and reading image-type medical data 
through Artificial Intelligence systems by applying microbiome big data, which is actively studied in biomedical science fields. 
Accordingly, departments that train medical laboratory scientist need to improve curriculum and educate related fields in 
accordance with the flow of change. I hope you will become a biomedical scientist who progresses rapidly in time for the New 
normal era. 

Keywords: Artificial Intelligence, Bigdata, Microbiome, Medical laboratory scientist, New normal era 
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How Have the Learning Methods Changed in Biomedical 
Laboratory Science Majors since the COVID-19 Pandemic? 

InterProfessional Education (IPE) in Eulji University

Dajung SONG, Jaewang LEE, Siyeon KIM, Jin Hyun JUN 

Department of Biomedical Laboratory Science, Eulji University, Seongnam, Korea 

Due to corona pandemics, we can find out that communication such as telecommuting and social distance is disconnected in 
our society. This study aims to present the Interprofessional Education (IPE) established at Eulji University in order to cultivate 
'communication and collaboration' ability through this current situation. Currently, IPE, which is being implemented as a 
major selection course at Eulji University, consists of three steps: basic course, advance course, and application course. In Eulji 
University, students who are majoring in clinical laboratory science, clinical radiology, physical therapy, medical engineering, 
and emergency rescue have attended this course In the Pandemic era, we cannot talk without non-face-to-face or distance. 
As the lack of communication occurs, not only the number of students interacts with other departments is reduced, but 
also the students of even their departments are less communicated. Therefore, there were good opinions about 'online 
communication' such as classes using non-face-to-face platforms and metaverse were created, but there was a disadvantage 
that communication was not easy. Currently, many universities in Korea are promoting IPE, which focuses on communication 
and collaboration, even after Pandemic. Among them, IPE of Eulji University has time for students to learn important theories 
and practices of other departments and to think about related contents related to their majors. Through this, students who 
questioned whether their major is related to other fields realized that a considerable number of them were related and that 
they could provide higher quality medical services to patients, and felt the necessity of communication and collaboration 
among professionals. When this IPE education is established as a novel curriculum for the students who need to improve 
communication and collaboration ability in clinical laboratory science, it is thought that we can provide much more concreter 
and higher quality medical services to patients who can access multidisciplinary approaches in clinical field. 
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New Competitiveness of Biomedical Laboratory Scientist 
in New Normal Era

Eun-A JANG, Ki-Jong RHEE, Shie-Hwang AHN, Hong-Suk KWON, Young-Mo JIN, Hye-Bin KIM, 

Eun-Jin LEE, Jun Young PARK

Department of Biomedical Laboratory Science, College of Health Sciences, Yonsei University, Wonju, Korea 

New normal is current situation that is different from what has been experienced before, but is expected to be routine. We are 
living in the New normal era, which was changed by COVID-19. In new normal era, biomedical laboratory scientists require the 
ability to efficiently process vast amounts of medical data created by the newly emerging virus. In this paper, we will investigate 
the current situation and limitations of the medical big data industry and suggest the ways for biomedical laboratory scientists 
to move forward. Although managing diseases by contacting patients directly was reduced, the demand for portable devices 
and point-of-care testing (POCT) increased rapidly due to COVID-19. In addition, the use and development of molecular genetic 
data has been accelerated due to the development of next generation sequencing (NGS) and the emergence of COVID-19 as a 
global pandemic. While the tremendous amount of medical data and information is exploding, the education system that can 
foster professionals and the number of experts those who can utilize it are not keeping up with the pace of these changes. In a 
survey of biomedical laboratory science students, 71.9% of the respondents answered that the current programming language 
class lacks practice in actual use cases. Therefore, in this study, a new curriculum was designed based on Laboratory Information 
System (LIS), an actual clinical medical data processing system, by referring to the curriculum of the basic programming subject 
'Computing Thinking' of Yonsei University. According to previous studies, users who can plan and develop big data technology 
are three times more capable of acquiring it than users who simply use it. The new curriculum is not just an education using 
big data, but an education that can understand and utilize the actual big data system. It is believed that biomedical laboratory 
scientists who can accept new technologies more quickly in the New Era are required. 

Keywords: Big data, Curriculum, New normal, Programming 
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Know Ourselves, Know the Enemy: Professional Identity 
and Capacities in the Era of the New Normal

Pei-Yu TSAI, Hui-Ling CHIOU

Department of Medical Laboratory and Biotechnology, Chung Shan Medical University, Taichung, Taiwan 

Under the unprecedented influence caused by the pandemic, scientists and corporations spare no effort to develop new 
strategies to fight the notorious virus. Not just vaccines but also In Vitro Diagnostics testing kits, Point-of-Care Testing, and 
personalized healthcare all came out at an unexpectedly rapid pace. Leveraged by computer intelligence technologies, new 
approaches and improvements are already a foreseeable trend. There is no doubt that we are living in a sparking race of 
evolution, where the march toward interdisciplinary cooperation is inevitable. The "new normal era" has posed impacts on 
clinical laboratories in approximately three dimensions and will constantly bring new challenges as follows: First of all, the 
ongoing new technology breakthroughs spike up the field of molecular diagnostics. Adopting them into clinical use is no easy 
leap, but it does pave the way for developing advanced or rare disease examinations. Hence, learning continuously to update 
our related knowledge should help us keep up with the latest trend and utilize our profession in the workplace. Further down, 
the emergence of the outbreak also raises the recognition of improving accuracy and safety and decreasing the turnaround 
time of the tests. Furthermore, understanding the ongoing unmet needs should enable us to enhance the profession and 
thus acquire suitable diagnostic techniques. Last but not least, the experience in dealing with shortages in personnel, testing 
resources, or qualified operation laboratories during this period has strengthened laboratory management's significance, which 
equips us with better resilience and connection skills in weathering future similar situations. To sum up, it is an endless battle 
fighting the pandemic. Still, we can empower ourselves by learning with a hungry mind, observing more deeply to discover 
unmet needs, and optimizing our problem-solving skills for better use in confronting varied challenges. 

Keywords: Clinical laboratory scientist, Challenges, Growth mindset, New normal era 
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New Approach, and New Normal for Current Laboratories

Kyoko KOMARSU1, 2, Asami NAITO2

1Tsukuba Medical Laboratory of Education and Research, Ibaraki, Japan
2Tsukuba i-Laboratory LLP, Ibaraki, Japan

Introduction of institutions: Tsukuba Medical Laboratory Education and Research Center (TMER), a specified non-profit 
organization and Tsukuba i-Laboratory LLP, were established by the long-term partnership between a national university 
(University of Tsukuba) and a private company (LSI Medience) as industry-academia collaboration to support research and 
education related to laboratory testing in 2010. 
1)  TMER provides integrated support services for education, research, and biobank. 

Also, TMER creates an international training program for BLS cooperating with IFBLS. TMER invited foreign BLS trainees every 
year form various countries since 2011. The trainees were selected by IFBLS and TMER board members. 

2)  Tsukuba i-Laboratory LLP operates the laboratory, which is in charge of the clinical laboratory not only for the University 
of Tsukuba Hospital but also the local hospitals. The center function has been aiming to form new value that has never 
been seen before. It is able to contribute for improvement of regional medical care, and expand the ability of laboratory 
department of university hospitals to local communities.

New normal correspond to COVID-19: Our staffs and guests measure body temperature before enter the Laboratory, no chatter 
without mask even lunch time, set up partition on the office desks. The University of Tsukuba built COVID-19 test for their 
employees. Development New system "development of disaster prevention and infectious disease control system based on 
hydrogen fuel cell buses":
University of Tsukuba conducted research and development of "mobility for disaster medical care" with mobility, autonomous 
power supply function and laboratory testing equipped with a disaster prevention / infectious disease countermeasure system 
based on a hydrogen fuel cell bus. This project support "Strategic Innovation Promotion Program (SIP)" by the cabinet office. 
Tsukuba i-Laboratory LLP put the hydrogen fuel cell bus to practical use for COVID-19 test at the initial stages. Actual sample 
came from the employees of welfare facilities, teachers, or participants of national events, and so on. Prefectural or municipal 
health center were supported of announcement. We dispatched the bus 66 times, and 1813 samples were examined between 
April.2022 and July.2022. 

Tsukuba Medical Laboratory
Education and research

Hydrogen fuel cell buses Inside design

Industry-academia collaboration to support research, education and perform clinical testing is a new style. It is a good model 
of expanding the functions of the laboratory department of University Hospitals to Local Communities. Hydrogen fuel cell 
buses are able to use for any emergency place which is required laboratory test. We can change the adequate measurement 
devices according to the situation. The bus will be able to supply power source to the shelter of big disaster, as well. Developing 
the system of hydrogen buses come from the effective use of the industry-academia collaboration. Medical care is constantly 
developing and the social situation is changing rapidly. We must watch our eyes, and provide the best medical care technology 
to the public.

Keywords: COVID-19, Hydrogen fuel cell buses, Industry-academia collaboration, Laboratory testing
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Overall Review of Laboratory Quality Indicators and 
Harmonization

Mingyeong KIM, Youngjin CHO

Department of Laboratory Medicine, The Catholic University of Korea Seoul St Mary's Hospital, Seoul, Korea 

The development of science and technology has led to the advancement of medical technology; thus, the amount of 
information which can be used to prevent illness and improve health conditions has significantly grown. This vast amount 
of information has made it possible to create many quality indicators (QIs), providing an essential tool in the measurement 
of medical quality. QIs are clearly defined, measurable scales based on laboratory services related to structure, process, and 
treatment outcome. Therefore, such laboratory services, as well as potential problems can be inferenced by QIs, which makes 
them requested as a certified requirement. There are scientifically proven indicators which can be applied to a wide range 
of laboratory groups at the international level. The Sigma level, used as a setting for critical values as well as standardized 
scales, can be used for QIs analysis. For example, measure outcome, which calculates the number of defects per million (DPM) 
and converts it to a sigma level, is a useful standard to evaluate the quality of the procedures done before and after analysis 
processes. Also, measure variation, which analyzes bias (coefficient variation, CV) and calculates sigma levels, performs 
correct quality control which is useful in evaluating the quality of procedures of the analysis process itself. QIs are required to 
evaluate and monitor performance. Laboratories must design a monitoring process, which includes goals, methodologies, 
interpretations, limits, execution plans, and measurement period settings. Common QIs in which harmonization has been 
performed are recommended as selection criteria. Acceptable thresholds and benchmarking plans should be considered, along 
with proper insight and communication among stakeholders inside and outside the laboratory is required. Since the start of 
the laboratory certification program in Korea, evaluation questions that are used in other countries are likewise applied as a 
periodical evaluation for key indicators which are used to measure the quality of laboratories. As important as it is, a broader 
understanding and sharing of cases are considered to be needed. 

Keywords: Harmonization, Quality indicators, Sigma level 
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Application of Risk Management in Clinical Laboratory

Yongwon PARK1, Kyoungho CHA2 
1Department of Clinical Laboratory Science, Chungbuk Health and Science University, Cheongju, Korea

2Department of Laboratory Medicine, The Catholic University of Korea, Seoul St. Mary's Hospital, Seoul, Korea 

Recently, in clinical laboratories, effective management of diagnostic test systems is difficult due to the diversity of samples and 
numerous diagnostic test items. As a consequence, unexpected or persistent problems arise. Therefore, managers of clinical 
laboratories are implementing risk management suggested by various certification systems or international organizations 
to minimize and prevent these issues. In this study, we applied the CLSI guidelines EP 18-A2 (risk management techniques 
to identify and control error sources) and EP 23-A (laboratory quality control based on risk management) to the clinical 
laboratory. We would like to introduce a case in which the procedures and considerations of the clinical laboratory to which risk 
management is applied relation to various certification system. In addition, we would like to propose a process for analyzing 
and evaluating the risk level and establishing a monitoring system. It was intended to present opinions on the application of 
individualized quality control plan (IQCP), which has been actively discussed recently. In addition, the laboratory's workflow 
for risk management was subdivided, and information on risk factors was collected and analyzed. By evaluating the analyzed 
risk, IQCP was established, and continuous developing QCP was implemented. It is necessary to understand the concept of 
risk management and consider how to apply it according to various diagnostic test items and laboratory conditions. Most 
importantly, workflow needs to be subdivided, as well as responses and follow-up management upon risk occurrence. 

Keywords: Certification, Quality control plan, Risk assessment, Risk management 

Convention Hall 3

088



2022 The 60th Congress of the Korean Association of Medical Technologists

Internal Quality Control in Clinical Laboratory

Eunbin OK1, Jong-Baeck LIM1,2, Jaehee WON1, Hanmil JANG1,2, Hyein KANG1,2, John Hoon RIM1,2 
1Department of Laboratory Medicine, Severance Hospital, Seoul, Korea

2Department of Laboratory Medicine, Yonsei University College of Medicine, Seoul, Korea 

Analyzing samples in clinical laboratory is an important medical practice for assessing a patient's symptoms and signs for 
clinical decision makings regarding the patient's diagnosis, treatment, and monitoring. Therefore, in order to provide accurate 
and reliable test results, laboratory should establish Quality Management System (QMS) to maintain and ensure adequate 
quality of tests' performances. Among the various components of the QMS, this presentation will discuss about the Internal 
Quality Control (IQC), which is one of the key elements of Quality Control (QC). There are two major types of quality control: 
External quality control (EQC) and IQC. The purpose of EQC is to secure the long-term "accuracy" of test results. IQC focuses on 
maintaining the "precision" of test measurements and providing consistent results. In order to achieve its goal, IQC repeatedly 
analyzes the "imprecision" among the analytical errors by repeatedly assaying the measurements of QC material and then 
quantifying them into objective indexes. There are "Random error" and "Systematic error" in the analytical errors. By combining 
or comparing these errors, we are able to evaluate the performance of IQC. Designing a good quality control strategy requires 
much consideration about the medical quality requirements and the potential harm to patients. It is important to take 
into account the competency of tests and to set the maximum error range without influencing medical decisions, thereby 
preventing report errors. Since there is no universally accepted target value for total allowable error (TEa), it's important to 
decide an appropriate value for each laboratory regarding its own situations: number of QC materials, measurement analytes, 
allowable range, target value, and etc. When the performance is out of TEa range, patients' tests should be postponed until 
the problem is resolved, and appropriate actions should be performed through the analysis of the data. Managing QMS is 
continuously becoming emphasized along with rapidly developing technology. Laboratory should follow the standardized 
procedure to run the tests while setting an adjustable evaluation standard through logical process. With effort, laboratory 
should minimize reporting errors that are affected by factors such as test methods, equipment, personnel, and the environment. 
The final goal is to reduce errors and enhance test quality. 

Keywords: Internal quality control, Quality management system, Total allowable error 
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Interpretation of External Quality Control Results

Gu LIM 

Department of Laboratory Medicine, Samsung Medical Center, Seoul, Korea 

External quality control (EQC) is performed to maintain accuracy of tests by inspecting the same sample through multiple 
inspection agencies depending on the inspection equipment or measurement method. Through EQC, deviant results 
obtained between laboratories is minimized. Each laboratory must regularly participate in the EQC program. EQC results 
must be documented, confirmed and discussed by the recognized person in charge and the person in charge of inspection. 
Inadequate EQC results must be reviewed and records of actions taken by the review must be kept. EQC specimen should be 
treated identically to patient specimens. The EQC evaluation criteria are stipulated by the EQC program. Even if the presented 
evaluation criteria are satisfied, most laboratories analyze the results with a more stringent evaluation criterion. This should 
be set according to the actual conditions of each laboratory based on SDI≤±2.0. Unacceptable results occurring during EQC 
are broadly categorized into 5 areas (clerical error, specimen condition, technical operation of method, equipment function, 
organization factor). When interpreting EQC results, a cause analysis should be conducted in consideration of the above 
factors, discussion and action should be taken on the inappropriate results, and the actions recorded. During interpretation 
of EQC results, the time lag between EQC material inspection, arrival of the result sheet and analysis is approximately 1-2 
months. For example, in clerical errors, two inspectors must double-check, verify the condition of the received EQC material 
and immediately store the sample according to program guidelines. In addition, a series of efforts are required to optimally 
maintain inspection performance during routine internal quality control, daily maintenance, weekly maintenance and monthly 
maintenance. It is also important to actively share cases of EQC results with all inspectors participating in the inspection work. In 
conclusion, it is important to remember that the analysis of EQC results is essential to identify the accuracy of inspection items 
performed in the laboratory, and if there is a problem with accuracy, identify the cause and improve it to provide more accurate 
inspection results to the medical staff. and strive to accurately analyze the results of EQC.

Keywords: External quality control, Laboratories, Medical staff, Unacceptable results 
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Management of Laboratory-Developed Tests

Myungsuk JI 

Department of Laboratory Medicine, Kangbuk Samsung Hospital, Seoul, Korea 

Laboratory-developed tests (LDTs) are broadly used in medical laboratories. LDTs are in vitro diagnostic testing methods that 
are performed by using in vitro diagnostic medical devices which are developed, manufactured and used within a single 
health institution of its corresponding laboratory. Normally, they are not available on an industrial scale. LDTs can be used to 
measure a wide variety of analytes in human samples, in almost all fields of medical laboratory testing. The U. S. Food and Drug 
Administration (FDA) defines it as an in vitro diagnostic test. In the past, LDTs were used limitedly as a relatively simple test, 
but now it is helping various diagnostic tests in a complex and diverse way. The reason why LDTs is needed is public health 
safety. Either a pre-existing test does not exist or a diagnostic test need to be rapidly implemented to diagnose and therefore 
block infectious diseases that threaten public health. Most LDTs are developed for rare diseases. There is a demand from the 
medical staff and patients to use LDTs, and it is highly likely to develop into a more advanced test method using the results 
accumulated by applying it to the disease. However, incorrect and indiscriminate use of these LDTs, adverse reaction, lack of 
evidence to support clinical validation, and unknown problems were found. Therefore, an open discussion is needed regarding 
management and oversight for LDTs usage. Oversight, implementing quality, safety, and performance requirements within the 
regulatory framework for LDTs will have a significant impact on both individual patient care and public health safety. 

Keywords: In vitro diagnostic medical devices, Laboratory-developed tests, Oversight, Public health safety 
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Quality Assurance through Occurrence Management 
at Point-of-care Testing at Sengkang General Hospital, 

Singapore

Siew Kim ONG1, Malerie Cui Lin GOH1, Rachel Shu Bin ONG1, Xin Yi LEE1, Cynthia Yixin ZHENG1, 

Shiow Pin TAN1, Tar Choon AW1,2, Jingxiang HUANG 1 
1Department of Pathology, Sengkang General Hospital, Singapore, Singapore

2Department of Laboratory Medicine, Changi General Hospital, Singapore, Singapore 

Occurrence management is one of 12 quality system essentials in the framework of laboratory quality management system. An 
"occurrence" is an error/event that should not have happened. We documented occurrences, took actions, and monitored to 
prevent recurrences. At Sengkang general hospita (SKH) there are 159 Roche Accu-Chek Inform II on sites, 20 blood gas Abbott 
iSTAT placement at critical-care areas, and two Roche CoaguChek at outpatient clinic. Operators access point-of-care (POC) 
instruments via staff employment number and scan patient's QR-code (unique hospital visit number). For "unknown" patient 
(emergency), a generic "Code-Blue" QR-code is used. Upon sample analysis, results flow via Roche IT1000/Abbott InfoHQ into 
electronic medical record (EMR). When patient results were "stuck" at interface, laboratory POC team manually flowed results 
into EMR. Each "stuck" result was recorded as an occurrence. We describe the root cause analyses of the occurrences and report 
the findings. A total of 56 occurrences were recorded from Jan-June 2021. Root cause analysis (RCA) using the "5 WHYs" were 
grouped into 4-M fishbone diagram: Man, Method, Materials and Machine. Contribution to the "stuck" results/occurrences 
were 25% (14/56) due to use of "Code-Blue" QR codes at the out-patient clinic, 21% (12/56) use of "expired" QR-codes, 21% 
(12/56) use of incorrect patient visit QR-codes, and 33% (18/56) were errors on operator identification, wrong patient, and failed 
quality controls. This study focussed on the use "Code-Blue" QR-codes. RCA data related to "Man" at 37% (operators opted to 
scan Code-Blue instead of specified QR-code for registered patients), "Method" (workflow) at 33% (used QR-codes designated 
for pharmacy/physician/cancellation), Materials at 19% (QR-codes printed on poor-quality photo-degradable queue ticket) 
and Machine at 11% (faint QR-codes printed by the Registration-Kiosks). Information Technology team calibrated printer and 
intensified the white-dark contrast QR-codes readable by the POC devices. Nursing Department developed a new memo with 
QR-codes specific for POC devices. Laboratory POC team performed the user-acceptance-testing (UAT) on the new workflow. 
The process involved multi-disciplinary teams: telephone/email/WhatsApp chat/face-to-face/zoom meetings and on-site visits. 
Multi-disciplinary teams' collaboration through root cause analysis of occurrence management achieves continuous quality 
improvement for safe patient care. 

Keywords: Fishbone diagram, Interface, Occurrence management, Root cause analysis 
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The Methodological Considerations of 
Teicoplanin Analysis by LC-MS/MS

Choelhyi AHN1, Jong-Baeck LIM1,2, Jaehee WON1, Hanmil JANG1,2, Hyein KANG1,2, 

John Hoon RIM1,2 
1Department of Laboratory Medicine, Severance Hospital, Seoul, Korea

2Department of Laboratory Medicine, Yonsei University College of Medicine, Seoul, Korea 

LC-MS is increasingly available for TDM in clinical laboratories, as it offers superior specificity and sensitivity. We tried on to 
derive more accurate results through the methodological considerations in the teicoplanin analysis by LC-MS/MS. Firstly, it is 
important to choose teicoplanin standard material for calibration properly. The same components as EP reference standard 
material would be more useful for drug analysis. It's CAS No. is 61036-62-2 and it contains mainly A2 mixture (A2-1, A2-2, A2-3, 
A2-4, A2-5) and A3. CAS No. 61036-64-4 consists of A2 mixture mainly, too. It is more suitable for preparing the standard stock 
solution when it notes % purity information clearly. All components that are A2 mixture and A3 were detected in the results 
from the 4 different products. Components ratio results from quantitation by LC-MS/MS had differences from other types of 
products and analyzing equipment and kinds of drugs. The second point is about selection of quantitative ion components. We 
looked into 3 different cases based on previous publications and got the quantitation results from 1) A2-2,3 only, 2) A2 mixture 
only and 3) All components including A2 mixture and A3, respectively. We examined the effects on quantitation results due 
to the selective quantitation of components. We made the standard stock solution with Sigma A2 mixture (CAS No.: 61036-
62-2). Patients' results data were utilized retrospectively within past 2 years and quantitated 3 different cases. It showed 13 
% differences between 1) and 3) and -5 % differences between 2) and 3). Additionally, we analyzed TRC A2 mixture (CAS No.: 
61036-64-4) along the same lines. It showed 11 % differences between 1) and 3) and -1 % differences between 2) and 3). The last 
point is about LGC proficiency test for teicoplanin. There was no significant % differences regardless of selective quantitation 
of components in all equipment in contrast with patient samples. LGC material has shown different status from patients in the 
same analysis. In conclusion, we recommend that clinical laboratories should choose the appropriate products for standard 
stock solutions and quantitate with all components rather than selective quantitation in order to get more accurate results. 

Keywords: A2 mixture, LC-MS/MS, LGC material, Teicoplanin, Quantitation 
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Trough Level of Tacrolimus in Children with Steroid 
Resistant Nephrotic Syndrome

Kaptan Singh SEHRAWAT1, Ranjana PATNAIK2, Abhijeet SAHA3, Preeti CHAUHAN4 
1Department of Biochemistry, Kalawati Saran Children's Hospital, New Delhi, India

2Division of Clinical Research, Galgotias University, Greater Noida, Noida, India
3Department of Pediatric Nephrology, Kalawati Saran Children's Hospital, New Delhi, India

4Department of Biochemistry, Lady Hardinge Medical College, New Delhi, India 

The objective of the study was to evaluate trough concentration of Tacrolimus in children with steroid resistant nephrotic 
syndrome (SRNS) in a tertiary care children's Hospital A cross-sectional study was conducted among children with SRNS 
receiving Tacrolimus treatment in a tertiary care children's Hospital. The trough level of Tacrolimus was measured in 60 
children after 12 weeks of treatment using particle enhanced turbidimetric immunoassay (PETIA). The study was approved by 
the Institutional Ethics Committee. The laboratory results were evaluated with the outcomes of SRNS treatment. The results 
presented that 81% (49/60) of patients had complete remission while 7% (4/60) were in partial remission and 12% (7/60) were 
in non-remission status after minimum 12 weeks of initial treatment with Tacrolimus. The mean trough level of tacrolimus of 
(N=60 patients) after a minimum of 12 weeks of Tacrolimus treatment was found 6.6±2.2 ng/mL. The mean C0 of Tacrolimus 
was higher in the remission group than in the non-remission group (7.0 ng/mL, versus 4.18 ng/mL, P=0.004). The mean drug 
dose of Tacrolimus in patients with remission (N=49) was 0.11 mg/kg/daily and the mean dose of tacrolimus in partial remission 
and non-remission patients was found 0.10 mg/kg/daily. There was a significant correlation of three important laboratory 
parameters C0 of Tacrolimus (P=0.004) UP: UC ratio (P=0.000), and serum albumin level (P=0.000) in remission, partial remission, 
and non-remission groups. 63% patients (N=38/60) were late resistant to steroid treatment while 38% (N=22/60) were initial 
resistant. The mean age at onset of diseases was 67.08 months. The male children were higher at 63% (N=38/60) while female 
children were 37% (N=22/60). The major side effect of Tacrolimus were heartburn/acidity in 28.3% (N=17/60), loss of appetite, 
23.3% (N=14/60), Nausea 13.3% (N=9/60). Our findings corroborate that maintaining a trough level of Tacrolimus 6.6±2.2 ng/
mL during treatment may play an important role in treatment outcomes and the clinical efficacy of Tacrolimus in children with 
SRNS is related to its trough levels in children. The PETIA may be an alternative to LCMS. However, a pharmacokinetic study with 
a large sample size is required to substantiate our findings.

Keywords:  Nephrotic syndrome, Particle enhanced turbidimetric immunoassay, Steroid resistant nephrotic syndrome, 
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Utilization of Inductively Coupled Plasma Mass 
Spectrometry in Urinary Iodine Measurement

Sanghee LEE1, Eunsook SHIN1, Hoon HONG1, Sail CHUN1,2, Won-Ki MIN1,2

1Department of Laboratory Medicine, Asan Medical Center, Seoul, Korea
2Department of Laboratory Medicine, University of Ulsan College of Medicine,Asan Medical Center, Seoul, Korea 

Iodine are one of the essential trace metals that are widely distributed in vivo. Urinary iodine excretion is the most accurate 
marker of very recent dietary iodine intake. We developed and evaluated the analytical performance of inductively coupled 
plasma-mass spectrometry (ICP-MS) to determine urinary iodine concentration. Performance evaluation items using NexION® 
350 ICP-MS (PerkinElmer, Inc. MA, USA) were performed according to the CLSI guidelines. Precision was measured at low and 
high concentration control materials at intervals of at least 2 hours in the morning and afternoon for 20 days. Each measurement 
was performed in duplicate, and the coefficient of variation and total variation coefficient were obtained. For the linearity 
evaluation, five different concentrations of high concentration reference material were prepared and each concentration was 
measured in quadruplicate. The detection limit was evaluated by repeatedly measuring 10 times the diluted concentration of 
the low level control material with the deionized water. For the cross contamination rate and memory effect of the samples, the 
high concentration control material was measured 4 times and the low concentration control material was measured 4 times 
repeatedly. Correlation coefficients were calculated by comparing measurements from 40 patient samples with measurements 
of the same samples from other institutions using the same principle. As a result of the precision evaluation, the coefficient 
of variation and total variation coefficient were 1.9~2.6%, 3.0~4.2%. In the linearity was 0.0~997.6 μg/L,. In the detection limit 
assessment, it was confirmed that the signal to noise value was more than 1: 3 and that the coefficient of variation was less 
than 10%, LOD was 0.449 μg/L and LOQ was 1.151 μg/L. Cross-contamination rates between samples were 0.150%, respectively 
and were less than the allowable limit of 5%. Correlation coefficients were 0.9999. Urinary iodine analysis by ICP-MS showed 
good linearity, precision, accuracy, wide measuring range of detection, and lower LLOQ. It is expected to be clinically useful for 
measuring the concentration of trace metals in the body. Therefore, the measurement of the Iodine is expected to be clinically 
useful for it can be applied to the diagnosis and treatment of related diseases.

Keywords: Urinary Iodine, ICP-MS, Performance evaluate 

Convention Hall 3

095



2022 The 60th Congress of the Korean Association of Medical Technologists

Development and Validation of an Immunometric Assay 
for the Biologic Drug Ustekinumab

Helene SOLLI, Aage Winje BRUSTAD, Ann Magritt LIBERG, David J. WARREN, Rolf A. KLAASEN, 

Nils BOLSTAD 

Department of Medical Biochemistry, Oslo University Hospital, Radiumhospitalet, Oslo, Norway 

Biologic drugs are extracted from or produced by living cells. These drugs are generally effective, associated with high costs, 
and their use is increasing. Most biologic drugs stimulate or modulate immune responses, and are used to treat diseases 
such as autoimmune diseases and cancer. Our laboratory has a long tradition for using and developing immunoassays, 
originally for detection and discovery of tumour markers, and in more recent years for measuring biologic drugs. Here we will 
share our experience in developing and validating an assay that is able to meet an increasing use of the drug ustekinumab 
(Stelara®, Janssen). Our aim was to develop a high-throughput assay, using in house developed anti-ustekinumab antibodies, 
that can be automated on instruments already in routine use. We developed anti-ustekinumab monoclonal antibodies by 
immunizing BALB/c mice with ustekinumab. We fused spleen cells with myeloma cells, then selected hybridomas according 
to antibody specificity and performance in an immunometric format. Calibrators and controls were made by spiking human 
serum with drug. Linearity, imprecision, accuracy, analytical sensitivity and specificity, limit of quantification, sample and 
reagent stability as well as carry-over were assessed. The assay was also compared against a ligand-binding (IL-12/23) assay. 
The limit of quantification was 0.3 mg/L and the assay was linear up to 80 mg/L. Imprecision was <5% and accuracy 87-97%. 
At 2-8°C, samples were stable for at least four weeks and reagent stable for six months. No sign of carry-over was found and 
the assay was unaffected by the presence of other biologic drugs. Anti-bromelain was identified as a source of interference 
and alterations addressing this were successfully implemented. The difference (mean 5.6%) compared to a ligand-binding 
assay was acceptable. The assay was automated on the Perkin Elmer AutoDELFIA system with a runtime of 4 hours per 114 
samples. We have developed an immunometric assay for quantification of ustekinumab in serum. The new method shows 
good performance and is now used as a routine assay in our department. We currently receive approximately 400 samples for 
ustekinumab measurement per month. 
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Trend Analysis of Glycated Haemoglobin and Estimated 
Average Glucose in Uncontrolled Diabetes Mellitus

Godswill OKARA1,2, Shabihul HASSAN1, Jean NJAB3, John OGBUKA1 
1Laboratory Services, Dr Hassan's Hospital & Diagnostic Centre, Abuja, Nigeria

2Registrar Secretary-General, West African Postgraduate College of Medical Laboratory Science, Abuja, Nigeria
3Total Quality Management, TQM Lab Project For Africa, Abuja, Nigeria 

The overall pooled prevalence of diabetes mellitus is a single digit (5.77% as of 2019), facility-based data have remained 
double digits (>10%) over the last decade with a likelihood of poorly controlled hyperglycemia leading to increased morbidity 
and mortality. We conducted a trend analysis of glycated haemoglobin (HbA1C) and estimated average glucose (eAg) to 
determine trend and patterns of uncontrolled diabetes. Statistics of diabetic patients who attended the metabolic clinic at Dr 
Hassan's Hospital and Diagnostic Centre from 2016 to 2022 were extracted for a sample size of 965 with a study power of 70% 
at 95% confidence interval. Glycated hemoglobin and estimated average glucose were measured from whole blood using 
iChroma II Immuno-Fluorescence Analyzer which has a coefficient of correlation of r=98.5% and a linear regression equation 
y= 1.0025x–0.2003 compared with Roche Cobas Integra 800 HbA1C assay. Cross tabulations, analysis of variance and linear 
regression were used to analyze data on SPSS version 21 for windows at P=0.025. 965 samples were analyzed [ 629 (65.2%) 
males and 336 (34.8%) females]. The majority 883 (91.2%) were in the age bracket of 25–75 years. Analysis of variance of means 
of HbA1C (7.4%± 0.03; 6.4%±0.02; 7.6%±0.03; 7.8%±0.03; 8.1%±0.03; 7.4%±0.02; 7.8%±0.02; 7.5%±0.03) and estimated average 
glucose (eAG) (170.4±17 mg/dL; 143.4±8.3 mg/dL; 168.9±5.1 mgldL; 173.1%±4.7 mg/dL; 186.2%±5.8 mg/dL; 164.5±5.8 mg/dL; 
175.5%±9.8 mg/dL; 169.2%±2.3 mg/dL) by aged groups (less than 25 years, 25-34; 35-44; 45-54; 55-64; 65-74 and greater than 
74; respectively) and year (2016–2022) were significant (P<0.01) and a strong positive correlation between HbA1C and eAG 
(r=81.5%). Similarly, cross tabulation by age group revealed a significant increase in the proportion of uncontrolled diabetes 
from 29.5% to 58.3% in older age groups (>50 years). No significant difference was observed in the proportion of uncontrolled 
diabetes (HbA1C>7%) over the year by sex. There is a strong positive correlation between HbA1C and eAG confirming the 
clinical utility of HbA1C. The significant increase in the proportion of cases with uncontrolled diabetes among older age 
groups (>50 years) strongly suggests that this age group is the most at risk of complications that may arise from uncontrolled 
hyperglycemia. 

Keywords: Diabetes mellitus, Estimated average glucose, Glycated haemoglobin, HbA1C 
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The Usefulness of Fluorescein Angiography and 
Alternative Tests for Assessment of Fundus Hemorrhage

Je-Jin Yeon

Department of Ophthalmology, Seoul National University Bundang Hospital, Seongnam, Korea

Fundus hemorrhage refers to abnormalities in the retinal tissue and blood vessels. Therefore, when a hemorrhagic change in the 
fundus occurs, the ophthalmologist orders various ophthalmic tests to evaluate the degree of hemorrhage and determine the 
progress of the lesion before, during, and after treatment to accordingly establish a treatment plan. Currently, the most useful 
and universal fundus examination includes optical coherence tomography (OCT), fundus photography (FP), and fluorescein 
angiography (FAG). Existing fluorescein angiography test methods for establishing a treatment plan for severe fundus bleeding 
have limitations. The authors propose that peripheral pupil and the 5-quadrant method should be performed using ultra-
wide-angle fluorescence fundus angiography (UWFFA). Using this method, it is possible to quickly determine the area to 
be described, avoid the radius of bleeding as much as possible, and provide the ophthalmologist with a range of damaged 
tissue and abnormal blood vessels. Nevertheless, there are cases in which ophthalmologists judge that fundus bleeding is 
so severe that ultra-wide-angle fluorescence fundus angiography is meaningless. In such cases, ophthalmic ultrasound and 
electroretinogram may be used in that order as alternative methods of examination. Therefore, some clinical situations require 
the use of ophthalmic ultrasound and electroretinogram and should be performed accurately.

Keywords:  Electroretinography, Fluorescein angiography, Ophthalmic ultrasonography, Optical coherence tomography, Ultra-
wide-field fluorescein angiography
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Changes in C-Reactive Protein and Complete Blood Cell 
Count According to Procalcitonin Levels

Jin-San Kim

Department of Laboratory Medicine, Gangnam CHA Hospital, Seoul, Korea

Procalcitonin (PCT) can provide an experimental rationale and a diagnostic lead to distinguish between bacterial and viral 
infections. This study sought to investigate the clinical characteristics and prognosis of patients with high PCT levels, to improve 
clinical diagnosis, and to determine whether PCT levels were associated with the subsequent development of sepsis in the 
general population. This was a retrospective observational study conducted on outpatients (N=127) over a year. The general 
data and laboratory parameters studied were PCT, C-reactive protein (CRP), and complete blood count (CBC). The positive 
rates of CRP and white blood cells (WBCs) in the elevated PCT group were higher than those of the normal group (P<0.05); the 
specificity and sensitivity of the PCT levels were obviously higher than those of the CRP and WBC levels at diagnosis (P<0.05). 
The mean PCT levels in the low group were significantly higher than those in the high or moderate group (P<0.001). There was a 
significant positive correlation with CRP, total WBCs, and neutrophils (P<.001). The main finding of this study was the significant 
association between an elevated PCT level and CRP and WBC levels, signifying a high diagnostic value. This has important 
implications for the diagnosis of bacterial infections and therapeutic implications for the use of antibiotic treatment in specific 
patients.

Keywords: Complete blood count, C-reactive protein, Neutrophil, Procalcitonin, Sepsis
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Survey on Sexually Transmitted Infection Test of One 
Referral Laboratory in Seoul: 

Focused on Multiple Sexually Transmitted Diseases

Dong-In Seok

Department of Laboratory Medicine, Jangwon Healthcare Foundation, Seoul, Korea

Currently, sexually transmitted diseases (STD) are referred to as "sexually transmitted infections" (STIs) in the sense of including 
asymptomatic infections. STIs have a range of interrelationships. This study used the STI defined by the Minister of Health and 
Welfare of the Republic of Korea, and targeted syphilis, gonorrhea, chlamydia infection, chancroid, genital herpes simplex, 
condyloma, human papillomavirus, and non-gonococcal urethritis. The factors were characterized by identifying multiple 
and simultaneous STIs. This study used the data from the laboratory information system of a consigned inspection institution 
located in Seoul from 2014 to 2019. In this study, multiple STIs were identified as overlapping STIs of a double infectious source 
(10 types) and multiple STIs of a third infectious source (6 types). Among the 16 types of multiple STIs, U. urealyticum (9 types), 
HSV-2 (8 types), C. trachomatis (7 types), HPV 6, 11 (7 types), N. gonorrhoeae (6 types), and T. pallidum (1 type) were included. 
Therefore, additional research on interrelationship studies, such as STIs, which has the highest proportion of multiple STIs, will 
be necessary.

Keywords: Multiple sexually transmitted infection, Refferal laboratory, Sexually transmitted diseases
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Transplantation of Brain-Derived Neurotrophic 
Factor-Expressing Mesenchymal Stem Cells Improves 

Lower Urinary Tract Symptoms in a Rat Model

Seung Hwan Jeon

Department of Urology, College of Medicine, The Catholic University of Korea, Seoul, Korea

This study aimed to explore the effects of brain-derived neurotrophic factor (BDNF), produced by engineered immortalized 
mesenchymal stem cells (imMSC), on lower urinary tract symptoms (LUTS) in a rat model with neurogenic bladder (NB). Forty-
eight Sprague-Dawley (SD) rats were randomly divided into the following groups: Sham control, LUTS, LUTS+imMSC (treated 
with immortalized MSC), and LUTS+BDNF-eMSC (treated with BDNF-expressing MSC) groups. LUTS was induced by a crush 
injury to the major pelvic ganglion (MPG). Bladder function was tested under anesthesia, and bladder tissue strips were 
collected thereafter for contractility test and western blot analysis. Western blot results showed that the expression of both 
angiopoietin 1 (Ang 1) and platelet-derived growth factor (PDGF) increased with MSC injection. The effect of treatment with 
BDNF-eMSC on LUTS was also evaluated, and the results were found to be better than those with imMSC (P<0.05). BDNF-eMSC 
prevented fibrosis in the bladder tissue and significantly reduced caspase-3 levels. In conclusion, high expression of BDNF in 
vivo resulted in recovery of bladder function and contractility, along with the inhibition of apoptosis in a rat model.

Keywords: Bladder function, Brain-derived neurotrophic factor, Lower urinary tract symptoms
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A Study on the Quality of a Frozen Section of Breast 
Resection Margin during Breast-Conserving Surgery

Byung-Il Choi

Department of Pathology, Soonchunhyang University Hospital, Bucheon, Korea

Evaluation of the resected margins of the frozen section during breast-conserving surgery can determine the presence of 
cancer cells in a short time and have a significant impact on the scope of surgery and the prognosis of the patient. However, 
breast tissue is composed of adipose tissue, which affects the accuracy of the test. In this study, a new method was applied to 
the resected surface of the frozen section in which wiping the surface of the frozen section block with alcohol was expected to 
expose the parenchyma to the surface as the adipose tissue would melt momentarily. Indeed, of the total of 98 cases, 37 cases 
showed a better exposure ratio of the parenchyma in the improved frozen section test than in the previous frozen section test. 
Of the 37 cases with increased visibility of parenchymal sections obtained by this method, two cases of ductal carcinoma in situ 
(DCIS) were detected. Although there are limitations such as turnaround time (TAT), the diagnostic accuracy of histopathologic 
examination of the frozen section may improve through this method and may have a direct impact on patient safety, and 
should therefore be researched further.

Keywords: Breast-conserving surgery, Frozen sections, Lumpectomy
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Frequency of Candida Strains Isolated from Candidiasis 
Patients at A Tertiary Hospital over the Last 10 Years

Yu-Yean Hwang

Department of Laboratory Medicine, Samsung Medical Center, Seoul, Korea

Candidemia is a major cause of nosocomial infections resulting in increased morbidity and mortality. It remains a serious risk in 
inpatients and increases medical treatment costs. From 2009 to 2018, Candida strains (3,533) isolated from blood culture tests at 
the S Hospital were analyzed according to the period, year, sex, age, ward, etc. During the entire period, 54,739 of 717,996 blood 
culture tests showed a positive rate (7.6%) and the Candida isolation rate was 3,533 (6.4%) out of 1,036 patients. Among the 
Candida isolates, C. albicans was most common (33.8%), followed by C. tropicalis (28.6%), C. glabrata (19.8%), C. parapsilosis (7.8%), 
and C. krusei (4.0%). In early (2009~2013)/late (2014~2018) isolation, C. tropicalis decreased by 3.8% and C. glabrata increased 
by 3.4%. After 50 years of age, the higher the separation frequency. C. parapsilosis (31.3%) in 1~10s, C. tropicalis (30.3%) and C. 
glabrata (27.6%) in 41~50s, and C. tropicalis (28.6%) in 80s are relatively frequent. has been separated C. krusei was isolated in a 
relatively high proportion from females (60.9%). Therefore, a systematic and continuous nosocomial infection control system 
should be established for appropriate treatment as per antifungal treatment guidelines. The system should continuously 
monitor the distribution of Candida species and provide rapid identification results.

Keywords: Blood culture, Candidemia, Candida bloodstream infections, Candida species, Non albicans Candida species
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Relationship between the Thyroid Hormone and 
Viral Infections in Pregnancy

Dong-Kyu Lim

Department of Laboratory Medicine, CHA Bundang Women's Medical Center, Seongnam, Korea

Pregnancy requires an important interpretation of thyroid function tests. The presence of anti-thyroid antibodies and viral 
infectious agents affect the health of both the fetus and the mother. Hence, a selective evaluation of thyroid function in 
pregnancy is required. This study is a retrospective cross-sectional survey to examine the correlation between thyroid 
hormones and viral infections during pregnancy. The results showed that the triiodothyronine (T3) decreased with 
increasing age, especially in the hepatitis C virus (HCV)-positive group (P<0.01). In addition, although negative for the human 
immunodeficiency virus (HIV), thyroxine (FT4) showed a significant increase in near-threshold or twin pregnant women 
(P<0.05). The thyroid stimulating hormone (TSH) was highly distributed at the age of 30, and there was no statistically 
significant correlation with other viral infection factors. In addition, as a result of dividing and analyzing the result of TSH by 
the quantiles, FT4 and T3 showed a positive correlation but showed a negative correlation with TSH (P<0.05). Therefore, the 
evaluation of prenatal thyroid screening during pregnancy and viral infection factors should reflect the time of pregnancy, 
exposure to infection, and the quantitative values. Adequate thyroid hormone and viral infections availability is important for 
an uncomplicated pregnancy and optimal fetal development.

Keywords: Free T4, Pregnancy, Thyroid stimulating hormone, Triiodothyronine, Virus infection
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Evaluation Study of PBIA-12A

Hyeuk Jun KIM 

Department of Laboratory Medicine, Korea University Medical Center, Anam Hospital, Seoul, Korea 

Today's hematology laboratories need quick and accurate results with short turnaround times. Vision Hema® (West Medica, 
GmbH, Austria) currently in use at our hematology laboratory and PBIA-12A® (UIMD Inc, Seoul, Korea), which is scheduled to be 
introduced, were compared and evaluated using peripheral blood smear. Both Vision and PIA, which are digital morphology 
devices, are set based on the white blood cell count of 150 and reported as a percentage. The reproducibility of PBIA-12A was 
verified. Compared with PIA based on Vision results. The comparison results of both devices were applied to the Rumke table 
for analysis. and then the reading time comparison with respect to the white blood cell counts in the normal and abnormal 
ranges was measured and compared. As a result of comparing the accuracy of the samples in the normal range for precision, 
the SD of the entire N. Segment was 1.71 on average and the CV was 3.07%. Lymphocyte SD was 1.47 and CV was 4.75%. As 
a result of comparison with PIA based on the vision standard corrected using normal samples, it was within the permissible 
range based on the Rumke table standard. As a result of comparing the abnormal samples, there was a slight difference in the 
degree of agreement of N. Segment due to the difference in the result of N. band. The average scan time for leukocyte was 
Vision 5 minutes 17 seconds, and the average PIA was 2 minutes 19 seconds. Devices that apply the image of cells are on the 
market, and there is a tendency to report the results by utilizing the result values of the devices. Each device has its strengths 
and weaknesses, and the PIA device, like other devices, does not show 100% accuracy in aberrant cell classification. However, it 
has the advantage of being able to learn for cells/hyperparameter tuning based on AI technology. Learning and applying cell 
images improves the accuracy of classifying sufficiently abnormal cell morphology. PIA could also be used to proceed with LIS 
ligation, bone marrow and RBC morphology, and fluid cell testing, and Expect this to be customizable to the user.

Keywords: Blood cell morphology, Digital morphology system, AI technology, PBIA-12A, WBC morphology 
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Early Detection of Sepsis Using Monocyte 
Distribution Width

Byong-Ho CHOI, Song-Sun CHO, Seok-Woo KANG, Gwang-Geun CHO 

Department of Laboratory Medicine, Ajou University Hospital, Suwon, Korea 

Sepsis is defined as a life-threatening organ dysfunction caused by a dysregulated host response to infection. Although blood 
culture is used to confirm infection, this procedure takes a long time and has low sensitivity in cases with low titer. Recently, 
a feasibility study showed that monocyte distribution width (MDW) has both sensitivity and specificity for early detection 
of sepsis patients with or developing sepsis. MDW is measured automatically during the CBC/diff test. In this study, MDW 
was evaluated as an early detection marker for sepsis-causing infection through the analysis of blood culture results. MDW 
was evaluated in 138 blood culture-positive and 253 negative patients, and the results of other requested markers were also 
compared Blood culture-positive patients showed higher MDW values than negative patients with statistical significance (25.49 
vs 21.17). Patients with gram-negative results showed higher MDW values than those with gram-positive results (29.03 vs 
22.83). MDW showed similar performance of infection prediction to procalcitonin (PCT) which is used as a marker for infection 
and sepsis (area under curve; 0.729 vs 0.751). When MDW cutoff was applied to blood culture positive patients, more positive 
patients were included than the application of delta neutrophil index cutoff (77% vs 61%). MDW, which is automatically 
measured without additional reagents during the CBC/diff test, has the advantage of rapid confirmation compared to other 
infection or inflammatory markers, and is useful as an early detection marker for infections that are the cause of sepsis.

Keywords: Area under curve, Blood culture, Monocyte distribution width, Sepsis 
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A Case Report of Measurement Error in terms of 
Automated Hematology Analyzer by Radio-Frequency 

Interference

Moonsik KEUM

Department of Laboratory Medicine, Inje University Seoul Paik Hospital, Korea

A complete blood count (CBC) and WBC differential count are tests performed by an automated hematology analyzer, which is 
useful for diagnosing a patient's diseases. Our laboratory introduces a novel automated hematology analyzer XN-3000 (Sysmex, 
Japan.), completing the evaluation. However, three days after we began using the equipment, the 'Blast/Abn Lymphocyte?' flag 
was displayed continuously in 20 samples during the examination. A slide review and a WBC differential count were performed 
in order to confirm this, but the results were normal. Since then, such flags have been continuously displayed in the samples. 
First, we decided to adjust the sensitivity of the Q-value related to the flag in order to address this problem. As a result of 
confirming the results over the span of four days from the date of occurrence of the abnormal flag, 30 cases of the 74 samples 
were appeared between 100 and 140 value. As a result of reviewing this, the cut-off level of 'Blast/Abn Lymphocyte?' was 
adjusted to 150. However, similar symptoms continued following an adjustment, and it was confirmed that the WBC differential 
fluorescence (WDF) scattergram was widely dispersed in comparison to normal samples. The source of these symptoms was 
thought to be radio-frequency interference (RFI). Due to the high amplifier gain, the side-scattered light (SSC), is easily affected 
by RFI, and erroneous flags and distributed WDF scattering resulted. To prevent such interference, the copper tape was wrapped 
around the equipment and the measurement parts. Following wrapping it with tape, we found a wireless router installed on 
the ceiling without permission and removed it with the cooperation of the IT team, and the equipment subsequently operated 
normally. The simplest way to solve this problem is to remove the wireless router. But, in the process of solving this problem, 
I would like to investigate and share various parts to be identified as well as abroad cases. In addition, it is thought to be a 
problem which may occur not only in the Sysmex analyzer, but also in other analyzers as measured using the light scattering 
method, and further confirmation is necessary. 

Keywords: Abnormal flags, Q-Value, Radio-frequency interference, WBC differential count, Wireless router 
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S100A8 and S100A9 Promote Apoptosis of 
Chronic Eosinophilic Leukemia Cells

In-Sik KIM 

Department of Biomedical Laboratory Science, Eulji University, Uijeongbu, Korea 

S100A8 and S100A9 function as essential factors in inflammation, and also exert anti-tumor or tumorigenic activity depending 
on the type of cancer. Chronic eosinophilic leukemia (CEL) is a rare hematological malignancy having elevated levels of 
eosinophils, and characterized by the presence of the FIP1L1-PDGFRA fusion gene. In this study, we examined the pro-apoptotic 
mechanisms of S100A8 and S100A9 in FIP1L1-PDGFRα+ eosinophilic cells and hypereosinophilic patient cells. Eosinophils and 
neutrophils were isolated by ficoll-hypaque gradient centrifugation and CD16 microbeads magnetic cell sorting kit. Apoptotic 
cells were analyzed using flow cytometry after incubating with Annexin-V & Dead cell kit. S100A8 and S100A9 induce apoptosis 
of the FIP1L1-PDGFRα+ EoL-1 cells via TLR4. The surface TLR4 expression increased after exposure to S100A8 and S100A9, 
although total TLR4 expression decreased. S100A8 and S100A9 suppressed the FIP1L1-PDGFRα-mediated signaling pathway 
by downregulating FIP1L1-PDGFRα mRNA and protein expression, and triggered cell apoptosis by regulating caspase 9/3 
pathway and Bcl family proteins. S100A8 and S100A9 also induced apoptosis of imatinib-resistant EoL-1 cells (EoL-1-IR). S100A8 
and S100A9 blocked tumor progression of xenografted EoL-1 and EoL-1-IR cells in NOD-SCID mice, and evoked apoptosis of 
eosinophils derived from hypereosinophilic syndrome as well as chronic eosinophilic leukemia. These findings may contribute 
to a progressive understanding of S100A8 and S100A9 in the pathogenic and therapeutic mechanism of hematological 
malignancy. 

Keywords: Chronic eosinophilic leukemia, FIP1L1-PDGFRα, Imatinib resistance, S100 protein, TLR4 
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Measurements of PNH using Flow Cytometry

Sun Kyoung KIM 

Department of Laboratory Medicine, Severance Hospital, Seoul, Korea 

Paroxysmal nocturnal hemoglobinuria (PNH) is a rare chronic hemolytic disease that shows hemolytic anemia, thrombosis, and 
thrombocytopenia in peripheral blood. PNH is acquired intravascular anemia caused by complement-mediated hemolysis-
sensitive red blood cells. Normal cell membranes include complement activity inhibitors (CD55, CD59) attached to the cell 
membrane by glycophosphatidylinositol (GPI) fixings. In PNH, proteins attached to these GPI fixations are deficient, making 
them sensitive to complement-mediated hemolysis, resulting in hemolysis. Although the sucrose hemolysis test and Ham test 
were used as the screening test of PNH, the degree of expression of the GPI-attached protein (CD55, CD59) can be measured 
with a Flow Cytometry. If the expression of these proteins is less than normal, it is determined that there is a PNH clone. PNH 
clones are divided into three types according to the degree to which the GPI-attached binding protein is lost. These are 
completely lost cells (Type III cells), partially lost cells (Type II cells), and normal red blood cells. The proportion of PNH clones 
varies from patient to patient and varies from time to time in the same patient, so various clinical patterns are shown. In 
addition, various GPI-linked antigens such as CD16, CD24, and CD66b were also found in granulocytes in RBC and PNH patients, 
and can be used for diagnosis and follow-up of PNH through determination of deficiency.
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Comparison and Usage of EP Evaluator and LaboStats 
Standard Statistics Program

Sungsoo SONG 

Department of Laboratory Medicine, Bundang Jesaeng General Hospital, Seongnam, Korea 

The introduction of new automated equipment in the laboratory is a desirable direction to increase the reliability and efficiency 
of inspection results. With the accelerated development of testing methods, the range of new automated equipment is 
gradually expanding, and when a laboratory wants to introduce new automation equipment, equipment evaluation must 
be done inside the laboratory. The first thing in the laboratory after the introduction of equipment is equipment technical 
performance evaluation, and among the evaluation items, evaluation of equivalence between devices, evaluation of precision, 
setting of reference values, verification of reference values, and evaluation of cross-contamination between samples should 
be performed. Despite the manufacturer's quality efforts, new reagent lots may sometimes exhibit different performance. 
Quality control substances do not interact with reagents in exactly the same way as fresh patient samples. No change has 
any effect on the patient sample, but often the control material shows a change in the new reagent LOT performance and 
conversely the control material does not show any change, but does affect the patient sample. Therefore, in the evaluation of 
the new reagent lot, the reagent evaluation and verification is performed by the person in charge of the laboratory. There was 
no standard verification program available to test personnel in the laboratory to check the performance of the new reagent 
lot, and the following LaboStats are suggested as an alternative for standardization of evaluation by equipment and evaluation 
of new reagent lot changes. To this end, we compare EP EVALUATOR and LaboStats standard statistics program, which are 
being used worldwide, from the user's point of view. Analyzer precision evaluation in EP EVALUATOR and LaboStats standard 
statistics program, accuracy measurement of equipment for equivalence evaluation with reference equipment, purpose of 
confirming stability in linearity measurement range in quantitative evaluation, equivalent in analyzer reference value setting 
and verification evaluation showed results. The use of the EP EVALUATOR for equipment evaluation has proven to be a sufficient 
program in the laboratory. 
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Understanding of International Standards for Successful 
Laboratory Accreditation

Ho-Eun CHANG 

PHiCS Institute, Seoul, Korea

Medical laboratories conduct accreditations periodically for various purposes. Though accreditation programs have somewhat 
differences in terms of accreditation cycle, inspection procedures, specifications, etc., the ultimate aim of these programs is 
to promote persistent attempts for patient safety and quality improvement. If the understanding of the essential approach to 
accreditation programs is preceded, the preparation for these accredition programs would be more efficient. There are various 
international accreditation programs for medical laboratory such as JCI (Joint Commission International), international standard 
ISO 15189, CAP (College of American Pathologists), AABB (Association for the Advancement of Blood & Biotherapies). In the case 
of JCI, laboratories receive accreditation as a part of medical institutions. ISO 15189 and CAP are exclusively for laboratories. 
AABB is limited to transfusion medicine laboratories only. While both ISO 15189 and CAP are provided for the overall medical 
institution laboraties, the basic differences between the two are their process and procedures. Although ISO15189 states the 
requirements of international standards in chapter 4 and those of management in chapter 5, the description is somewhat 
conceptual and ambiguous. In contrast, the CAP checklist presents more specific requirements, which makes it more accessible 
to laboratory technicians. However, if the aim of two accreditations appears to be the same, the preparation procedure, policy 
and records are not hugely different. Given that the re-accreditation cycle is also different, three-year for ISO15189 and a two-
year for CAP, periodical managements should be considered importantly for laboratory technicians. Laboratory technicians 
can feel overwhelmed to prepare for accreditation due to various international standards. However, if they are reminded the 
ultimate aim of all programs is to promote persistent attempts for patient safety and quality improvement, their approach to 
accreditation will be much easier. 
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A Review of the Current Medical Science Career Framework 
in Australia and Recommendations for the Future

Allan HICKS 

School of Pharmacy and Medical Science, Griffith University, Queensland, Australia 

Australian pathology laboratories are governed by a pathologist registered by the Royal College of Pathologists, Australasia 
(RCPA) and accredited by the National Association of Testing Authorities (NATA). It would seem that neither body support 
professional registration through the Australian Health Practitioner Regulation Agency (AHPRA), but have funded an 
independent program of certification for medical scientists. This program aims to provide solutions to many issues within 
the profession, but it is entirely voluntary in nature. This means that it will not have the ability to sanction misadventure and 
with no universal mechanism to recognise the professional status of laboratory staff. This review intends to look at the current 
framework and identify deficiencies while making suggestions to address these. A three-pronged approach would seem most 
beneficial with the first being a revision of the National Accreditation Advisory Council occupational definitions. Secondly, the 
Australian Institute of Medical Scientists (AIMS) should provide relevant education for supervisory staff and discipline- specific 
fellowship pathways for laboratory management and clinical scientists and finally, the certification program should be scrapped 
as it currently has only 314 certified scientists, less than 1% of the approximated workforce. Replaced with an employer 
financed, blockchain based credentialing framework which would provide accurate workplace data, a secure opensource 
framework and legitimate oversight of the competency and education of practitioners. There is a chronic under-recognition and 
lack of ongoing development of medical laboratory scientist within the Australian healthcare community which considering 
the importance placed on the accuracy of results during the pandemic needs to be addressed.

Keywords: Australia, Medical scientists, Recognition
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Emerging Role of Bioinformatics in Healthcare: 
An European Perspective for Remote Education

Mieke DEMEYERE 

Advanced Bachelor of Bioinformatics, Howest University of Applied Sciences, Bruges, Belgium 

The world of molecular biology is evolving rapidly, mainly due to the increasing importance of next-generation sequencing and 
big data, alongside traditional research methods. The advanced bachelor's degree in Bioinformatics will arm scientists with the 
necessary IT and programming skills to tackle the challenges within this rapidly evolving field. In the first part, Informatics, you 
will learn everything about storing, organizing, and sharing large quantities of biological data in (relational) database systems. 
In the second section of bioinformatics, we discuss the processing and analysis of this data using bioinformatic tools and (web) 
applications. Finally, in the third part, Programming is all about integrating all the (bio)informatics techniques by means of 
scripting, in this way automating the individual tools into a bioinformatics pipeline – both in a Windows and Linux environment. 
There is no thesis connected to the traineeship (which you can also do in your own working place). The study program (in 
English) is very practical with a lot of exercises and projects, focusing on real-life examples. You learn programming languages 
such as PHP, Python, and R and you will use the most relevant databases from which you will learn how to process and interpret 
the data. This training was set up at the request of the professional work field. Investing in upskilling in the growing field of 
bioinformatics will help you gain job security and make your career more future-proof. The contact moments within the remote 
program are streamed by webcast and recorded, so they can also be viewed afterward. So, if you have a bachelor's degree 
in Biomedical Laboratory Science, or you graduated from another program in molecular biology, you can use this advanced 
bachelor of bioinformatics to specialize in biological data analysis and visualization, data management, and automation of tasks 
using scripts, which are all becoming increasingly important in any modern lab, today and tomorrow. In this way, you allow 
yourself to truly keep up with the new developments in your professional sector. 
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Clinical Laboratory Science Programs Accreditation? 
The NAACLS Way

Peter HU, Mark BAILEY 

School of Health Professions, The University of Texas MD Anderson Cancer Center, Houston, USA 

The National Accrediting Agency for Clinical Laboratory Sciences (NAACLS) is committed to being the premier U.S. agency for 
accreditation and approval of educational programs in the clinical laboratory sciences and related healthcare professions. As 
such, NAACLS is at the dawn of providing a transformational milestone for program accreditation to international laboratory 
educators. Our presentation will provide the audience with an overview of strategically planning for achieving programmatic 
accreditation. Primary stakeholders will recognize the value of accreditation through building an educational foundation that 
is evidence based using program and student assessment outcomes. We will conclude our presentation with showing you a 
proven model of the program accreditation process employed in the U.S. 

Keywords: Accreditation, Clinical laboratory science, Education, NAACLS 

Room 401-402

114



2022 The 60th Congress of the Korean Association of Medical Technologists

Staying Positive During Difficult Times; To Deal with 
Changes in Learning Methods Since the COVID-19 

Pandemic

Sayaka SUGIURA

Department of Medical Technology Sciences, Fujita Health University, Tokoyake, Japan

In 2020, because of the spread of COVID-19 in Japan, we had most of the lectures online rather than going to university. In 
online classes, we have less chance to communicate with professors compared to in-person classes. Therefore, professors use 
the Live Reactions such as raise hand in a web meeting application, and use the quizzes to check how much students can 
understand the lectures. Under such a difficult situation, they try to conduct the best classes. One of the advantages of online 
classes is that we have a chance to listen to recorded lectures several times. When we fail to attend online lectures on time 
due to some connection or computer problems, we can watch the recorded lectures later. Also, we can visually memorize the 
lectures while watching them many times. In the second year, histology practice was held online. We had to sketch stained 
images of tissues using a handout that was distributed in advance. In face-to-face training, it may be difficult to ask questions 
to the professors because they look after many students. However, we had a system that we can communicate with the 
professors via chat or speaking one-on-one by online. Therefore, I could ask questions without worrying about other students, 
and I could solve problems immediately and input new knowledge. During the coronavirus pandemic, I had free time after 
classes, so I brushed up on the day's class content. Since I gained a lot of knowledge, I realized that other subjects also covered 
similar content. I began to study with an awareness of the horizontal connections between subjects. I sometimes felt down 
because several events in which I wanted to participate were canceled. However, I think we should take this situation positively 
to see how we can improve the use of our time, devices, and tools. I would like to accumulate what I can do now and make my 
student's life with no regrets.
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Necessary Competencies for Biomedical Laboratory 
Scientists; Coexistence with Artificial Intelligence) in the 

New Normal Era

Kaho SUGIYAMA

Department of Medical Technology, Faculty of Health Sciences, Kobe Tokiwa University Kobe, Japan

This time,Ⅰwill consider the abilities required of biomedical laboratory scientists (BLS) in the future, focusing on aspects of new 
technologies such as telemedicine and AI, which have increased their presence in our lives. Telemedicine is a normal form of 
medical care in today's society, where people are increasingly looking for a non-face-to-face contact. I think telemedicine will 
lead to elimination of disparities in medical care between regions, because I think that I can receive medical examinations and 
receive advice from doctors at home without having to spend time going to hospital or clinic. Therefore, it will be important 
to have not only medical expertise but also understanding and knowledge of the local community in the new medical field. 
Artificial intelligence (AI) is already used for automatic measurement of ventricular volume and blood cell counts. However, AI 
has problems with diagnosis, for example, liability in the event of errors. Furthermore, there is concern that too much reliance 
on the device may result in neglecting to pay attention to the patient's feelings. In order to coexist with AI, it is essential not only 
to look at test results as numerical values but also to have knowledge of AI and be able to think about why the test result was 
obtained from a physiological and anatomical viewpoint. In addition, the ability to predict the future and explain theoretically 
will be even more necessary for BLS in the future. In order to acquire the above abilities, I would like to be conscious of thinking 
logically about the background and causes of diseases and look overseas and always make an effort to keep abreast of the 
information. Specifically, I would like to actively participate in volunteer activities and academic conferences, emphasizing 
understanding local communities and communicating with people. I would like to spend my student life effectively so that I can 
become a BLS with a wide range of knowledge and experience from the local community to the international community.
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COVID-19: Ending the Emergency Everywhere and 
Building a Stronger Foundation in Public Health

Maria D. VAN KERKHOVE

WHO Health Emergencies Programme, COVID-19 Technical Lead and Emerging Diseases and Zoonoses Unit Lead, 
World Health Organization, USA 

More than 2.5 years since the first COVID-19 cases were reported, the pandemic remains an acute global emergency. There 
continue to be millions of people infected each week, and in the first eight months of 2022, more than one million people were 
reported to have died from COVID-19. With access to and appropriate use of existing life-saving tools, COVID-19 can become 
a manageable disease with significantly reduced morbidity and mortality. Lives and livelihoods can be saved, but there is still 
work to be done. The World Health Organization (WHO) recognizes the challenges countries face for maintaining their COVID-19 
response while addressing competing public health challenges, conflicts, climate change and economic crises. WHO continues 
to support countries in adjusting COVID-19 strategies to reflect successes to date and leverage what has been learned through 
national responses. Global trends are driven by more transmissible variants, possibly with properties of immune escape; 
unequal distribution of COVID-19 vaccines to at-risk populations and unequal access lifesaving tools an such as diagnostics, 
therapeutics and personal protective equipment; increased social mixing combined with relaxation of public health and social 
measures designed to limit transmission; and the deadly impacts of mis- and dis-information. This presentation will provide 
an overview of the global epidemiological situation and the drivers of global trends, comprehensive strategy for coordinated 
public health action and possible futures of the pandemic. This presentation will outline the critical aspects of managing 
the acute and long-term threats of COVID-19, with focus on strengthening surveillance and laboratory systems worldwide, 
providing a more stable foundation for a stronger public health infrastructure. 
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The Future of the Human Brain in the Metaverse

Dong-Seon CHANG

Curious Brain Lab, Seoul, Korea 

We are living in times where novel technological advances are transforming our everyday lives at a faster pace than ever 
before. For instance, physical and biological data of humans are all in the process of becoming digitized and we are living 
on the border between online and offline already. These changes are characterized and conceptualized in the new keyword 
‘Metaverse’. What exactly is the ‘Metaverse’? As a definition, it describes a world where we will co-exist in the digital and physical 
space simultaneously, more broadly, it describes a continuum of interactions and operations which we will experience as ‘the 
next level of internet’. Some experts use different concepts such as ‘Embodied Internet’ or the ‘Spatial Web’, ‘Semantic Web’ or 
‘Web 3’ to describe features of the future internet where interaction is more decentralized, objects and things are capable of 
understanding semantics, and artificial intelligence, big data or blockchain technologies are inherently embedded into the 
system. How will we experience the future when these technologies have transformed our everyday lives? Brain scientists 
are working with computer scientists together studying human-machine interactions, in order to teach machines how to 
understand the human mind, as well as to figure out how the human mind works, with the help of machines and artificial 
intelligence. In this talk, I want to summarize recent changes in the field of AI, virtual, augmented, mixed, extended reality as 
well as the trend of major companies to make the metaverse available and adoptable to the mass. What will it mean to be 
human, and how will the human brain evolve in the future of the metaverse?

Keywords: Communication, Human Interaction, Metaverse, Online
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Validation of S-gene Target Failure and Cross Priming 
Amplification to Detect Omicron Ba.1 Variants with 

Whole Genome Sequencing as a Gold Standard

Ernawati ERNAWATI1, Ida PARWATI2, Delita PRIHATNI1, Dewi TURBAWATY2

1Installation of Clinic Pathology, Hasan Sadikin General Hospital, Bandung, Indonesia
2Clinic Pathology, Padjadjaran University Faculty of Medicine, Bandung, Indonesia 

The overwhelming demand and unfulfilled diagnostic testing for SARS-CoV-2, requires a faster and easier testing methods 
solution. Whole genome sequencing (WGS) is a gold standard method to identify all mutations or variants, and can even 
determine previously unknown variants. However, WGS requires large resources, time consuming and complicated protocols. 
Omicron had over 30 mutations in the spike (S) protein, some of which overlap with the Alpha (del69/70, P681H), Beta (K417N, 
N501Y), and Delta (G142D and T478K) VOCs which are also found in other variants. The del69/70 affects the amplification of 
the S gene target, resulting the S gene target failure (SGTF) detected by specific real-time PCR assays. SGTF method can detect 
possible virus variants that have been known previously. Cross Priming Amplification (CPA) is an isothermal amplification 
method using a multi primer and polymerase enzyme with a simple amplification technique. The aim of this study is to compare 
the results of SGTF and CPA as routine laboratory assay with WGS as the gold standard in determining infection of omicron 
BA.1. The subjects consist of 55 Covid-19 patients at Hasan Sadikin General Hospital who underwent nasopharyngeal swab 
assayed by reverse transcription polymerase chain reaction (RT-PCR) test followed by SGTF and CPA, which was then carried out 
the WGS test. The inclusion criteria of this study were patients with SGTF probable omicron with CT value <30 and minimum 
volume of VTM was 800 µL. This is an observational study with cross sectional design. Data were analyzed using the chi square 
test The results showed SGTF has a sensitivity of 100% (49/49) and a specificity of 100% (6/6), while CPA has a sensitivity of 
94.73% (36/38) and a specificity of 100% (17/17) to detect Omicron BA.1. SGTF and CPA shown a high sensitivity and spesificity 
in detecting Omicron Variant BA.1 compared to WGS as a gold standard. Both methods can be used for laboratories that have 
minimal facilities. 
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Molecular Diagnosis of Korean Patients with Prader-Willi/
Angelman Syndrome by MS-MLPA

Yongsook PARK, Boram KIM, Sung Im CHO, Moon-Woo SEONG

Department of Laboratory Medicine, Seoul National University Hospital, Seoul, Korea 

Prader-Willi syndrome (PWS) and Angelman syndrome (AS) are complex genetic disorders resulting from mainly chromosomal 
deletion of 15q11-q13, uniparental disomy (UPD), and imprinting center defect. In this study, 45 patients with PWS, 24 patients 
with AS, and 24 negative patients were selected after methylation-specific PCR (MS-PCR) evaluation. Methylation-specific 
multiplex ligation-dependent probe amplification (Methylation specific MLPA®, MRC Holland, Amsterdam, Netherlands) was 
performed to assess molecular diagnostic value in PWS/AS positive patients and PWS/AS negative patients previously tested 
by MS-PCR. The MS-MLPA results showed 100% concordance with MS-PCR results but MS-MLPA results generated more 
genetic information from each patient. Chromosomal deletion of 15q11-q13, one of the main causes of PWS/AS, could be 
distinguished from the aberrant methylation pattern of the relevant genes by MS-MLPA. In addition, MS-MLPA identified genes 
with heterozygous deletions as well as the deletion type for PWS/AS patients. MS-MLPA could be useful and practical molecular 
diagnostic method because not only gene dosage but also methylation pattern analysis is available from small quantities of 
genomic DNA. The application of MS-MLPA for the identification of the PWS/AS would be beneficial for clinical diagnosis and 
understanding the mechanism of disease.

Keywords:  DNA methylation, Korean, Methylation-specific multiplex ligation-dependent probe amplification, Prader-Willi 
syndrome/Angelman syndrome 
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Web-Based Application of Multifactorial Likelihood Model 
for Reclassification of BRCA1 and BRCA2 Variants of 

Uncertain Significance

Myoung-Seock SEO, Moon-Woo SEONG, Jee-Soo LEE, Sung-Im CHO 

Department of Laboratory Medicine, Seoul National University Hospital, Seoul, Korea 

Screening of germline pathogenic variants in BRCA1 and BRCA2 genes (BRCA1/2) is important for diagnosis and treatment 
of hereditary breast and ovarian cancer syndrome. However, variants categorized as variants of uncertain significance (VUS) 
are a major challenge for decision making. Recently, we have reported a multifactorial likelihood model for assessing the 
pathogenicity of VUSs in BRCA1/2. Here, we aimed to build a database and web system for this model, which would enable us 
to enhance the applicability of this model in clinical laboratories. Database was constructed on MySQL, and the web was using 
Java server pages (JSP) and hypertext mark-up language (HTML). The multifactorial likelihood model based on data from the 
Korean Hereditary Breast Cancer (KOHBRA) study was used. Datasets consisting of 83 VUSs in BRCA1/2 (N=26/N=57) from 286 
patients with breast cancer was used to establish and validate the web system. To perform the multifactorial likelihood analysis, 
we applied the prior probability of each variant, and the likelihood ratio (LR) for co-occurrence with pathogenic variants, for 
personal and family history, and for tumor characteristics. The web system consists of sections for entering information and for 
estimating results based on the input information. The data entered were accurately digitized and successfully used to estimate 
posterior probability. The final classes for 83 BRCA1/2 VUSs that were reanalyzed using the web system in this study, showed 
the same results as those from our previous report. In this study, we demonstrated the successful implementation of a web-
based application of multifactorial likelihood model. This application would enable us to easily perform the reclassification of 
each VUS in a clinical laboratory. Also, as additional data accumulates in the database, the model's application could be further 
extended. 

Keywords: BRCA1/2, Hereditary breast and ovarian cancer syndrome, Likelihood model, Variants uncertain significance 
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Highly Sensitive Circulating Cell-free DNA Detection in 
Combination with Machine Learning Algorithm for the 

Accurate Diagnosis and Prognosis of Hepatocellular 
Carcinoma

Yuri HWANG1, Tae Hee LEE1, Yeon O KO1, Seha BANG2, Tae Min JANG2, Euna JEONG2, Jiyoon BU2, 

Pil-Neo HWANGBO3, Hei-Gwon CHOI4, Ha Neul KIM4, Hong Jae JEON5, Woo Sun ROU5, 

Hyuk Soo EUN4 
1Department of Biomedical Laboratory Science, Daegu Health College, Daegu, Korea

2Department of Biological Sciences and Bioengineering, Inha University, Incheon, Korea
3Industry Academic Cooperation Foundation, Daegu Health College, Daegu, Korea

4College of Medicine, Chungnam National University, Daejeon, Korea
5Department of Internal Medicine, Chungnam National University Sejong Hospital, Sejong, Korea 

Hepatocellular carcinoma (HCC) is the most common form of liver cancer and accounts for about 90% of all cases. HCC can be 
made by experiments such as ultrasonography (US), magnetic resonance imaging (MRI), and a-fetoprotein (AFP) screening. 
Nevertheless, these techniques often lead to inconclusive or false-negative diagnoses. Due to difficulties in diagnoses from 
HCC, we designed a non-invasive, low cost liquid biopsy platform based on the analysis of circulating cell-free DNA (cfDNA). 
This retrospective cohort study was enrolled in this study including 152 patients with HCC, 43 patients with liver cirrhosis, 24 
patients with alcoholic liver disease, and 30 healthy individuals. This retrospective cohort study was conducted in Chungnam 
National University Hospital in South Korea. We integrated the expression profiles of plasma cfDNA and cfAFP DNA. The Real 
time PCR was performed in triplicate using SYBR Green Master Mix. The PCR cycling condition was as follows: 95˚C for 5 min 
with 40 cycles, 95˚C for 5 s, and 60˚C for 10 s. The diagnostic capability of the plasma cfDNA was superior to all other serum 
enzymes except for serum AFP. plasma cfDNA levels were the highest among patients with HCC (median: 0.25 ng/µL), followed 
by alcoholic liver hepatitis (LC; 0.18 ng/µL), liver cirrhosis (LA; 0.11 ng/µL), and healthy donors (HD; 0.06 ng/µL), which had log-
rank P-value<0.001. cfAFP DNA expression demonstrated better diagnostic capability than both plasma cfDNA levels and serum 
AFP levels. The AUROC of cfAFP DNA to distinguish HCC from LC, LA, and HD were 0.861 (P<0.001), 0.744 (P<0.001), and 0.971 
(P<0.001), respectively. We have demonstrated that cfDNA has higher diagnostic functionality to differentiate patients with HCC 
from other types of liver diseases, compared to other conventional serum biomarkers. HCC is a highly heterogeneous tumor 
type; it would be therefore an advantage to tailor therapy according to the intrinsic genetic characteristics 
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K-Quarantine in Pandemic

Hyukmin LEE

Department of Laboratory Medicine, Severance Hospital, Yonsei University, Seoul, Korea

Coronavirus infectious disease-19 (COVID-19) was first reported in China on December 27, 2019 and have spread worldwide. 
As of the end of September 2022, it has recorded 618 million confirmed cases and nearly 6 million deaths under the 1.06% of 
fatality rate. In Korea, the first case was confirmed on January 20, 2020, and as of September 2022, the cumulative number of 
confirmed cases was 24.5 million and the cumulative number of deaths was about 28,000 (a fatality rate of 0.11%). Although 
the number of infected people is so high that it ranks sixth in the world, the rate of fatality is as low as one-tenth of the global 
average. This low fatality may be resulted from the success of K-Quarantine during early phase when the response against 
COVID-19 was not established. And it is meaningful in that it minimized the spread of COVID-19 without taking extreme 
measures such as lockdown. There are various reasons for the effective management of COVID-19 in Korea, including the efforts 
of the government and the people, but the excellent Corona 19 diagnostic test system, which is one of the 3T (Test-Trace-Treat), 
also plays an important role.
Response to new infectious diseases is achieved through containment or mitigation policies implemented based on existing 
or new research results. Various measures are required to respond to new infectious diseases, and a diagnostic test system is an 
essential element to be established first to identify infected persons and block transmission. In order to establish a diagnostic 
test system, standard test guidelines, excellent laboratories and laboratory certification systems, test equipment, professional 
manpower, quality management system, and national result reporting system are required. It is difficult to build a high-quality 
diagnostic test system in a timely manner without the basic capabilities of diagnostic tests that are normally secured. Therefore, 
to establish a diagnostic test system in a short time, it is necessary to foster excellent laboratory personnel, invest in laboratory 
facilities, and research and support diagnostic tests. In addition, the legal basis for the establishment and operation of the 
national inspection system and quality control also needs to be clearly rearranged.
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Implementation of Targeted Next-generation Sequencing 
in Clinical Practice for Malignant Lymphoma Patients

Youngkyu MIN1, Saeam SHIM2 
1Department of Laboratory Medicine, Severance Hospital, Seoul, Korea

2Department of Laboratory Medicine, Yonsei University College of Medicine, Seoul, Korea 

Malignant lymphoma (ML) is a genetic disease derived from somatic gene mutations that affect cell cycle control, proliferation, 
differentiation, and apoptosis. ML is classified as Hodgkin's lymphoma and non-Hodgkin's lymphoma, further classified 
by the type of lymphocyte involved (B lymphocytes or T lymphocytes/natural killer cell) and has various subtypes. Next-
generation sequencing (NGS) has expanded the genetic landscape of ML through identifying driver genetic mutations, gene 
rearrangements, and possible targets for directed therapy. Department of laboratory medicine in Severance hospital (Seoul, 
Republic of Korea.) implements a capture-based targeted NGS panel for ML, including 112 genes associated with mature 
lymphoid malignancies. To confirm extranodal involvement particularly in bone marrow (BM) or eye, BM aspirates or ocular 
fluid are requested. As various library preparation kits have been developed, samples with low DNA concentration can be 
sequenced; however, it is still challenging to extract enough DNA for library preparation from ocular fluid because it contains 
a limited number of cells. Moreover, if BM aspirates contain low malignant cells, it is hard to detect the tumor-derived genetic 
alterations. Cell sorting techniques with targeting CD19 (pan-B cell marker) and surface immunoglobulin light chain (kappa and 
lambda) for mature B lymphocytes are options to increase the detection rate of somatic mutations. Recently, circulating cell-free 
DNA (cfDNA) has been attempted to profile of malignant lymphoma using NGS. Many studies have revealed that tumor-specific 
mutations are successfully detected in peripheral blood. In this study, we retrospectively reviewed the experience of lymphoma 
NGS practice.
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User Experience of the New Integrated NGS System Using 
Acute Leukemia Panel

Jee-Hae KIM

Department of Laboratory Medicine, The Catholic University of Korea, Seoul St. Mary's Hospital, Seoul, Korea 

In recent years, as next generation sequencing (NGS) tests have become common, various types of NGS systems are being 
introduced in laboratories. In the case of NGS panels, various commercialized products are currently marketed by manufacturers 
or customized panels are made by combining target genes. It is now possible to select and use the appropriate panel from 
these sources. The most commercially available NGS systems are lllumina (Illumina, Inc, CA, USA) and Thermo Fisher Scientific 
(Thermo Fisher Scientific Inc., MA, USA). I will present data regarding the overall introduction, understanding and first-hand 
experience of Ion Torrent™ Genexus™ system. NGS panel was used for acute leukemia patients by assaying DNA with Ion S5 
XL System (Thermo Fisher Scientific Inc). Thirty-two bone marrow samples were collected from acute leukemia patients and 
used to experiment Ion Torrent™ Genexus™ system. ThermoFisher's Ion Torrent System basically produces libraries by the 
Amplicon method. Then, in the templating step, emulsion PCR using beads is performed. Finally, in the sequencing step, the 
semiconductor chip's sensor detects pH changes due to hydrogen ions released by binding complementary bases. When 
comparing four samples with NGS results by Ion S5 XL system, the same results as those of Ion Torrent™ Genexus™ system were 
confirmed. Also, twenty-eight samples showed the reliable data when checking internal quality controls. The Ion Torrent™ 
Genexus™ system is an automated integrated sequencer capable of library preparation, templating, sequencing, and data 
analysis all at once, and has the advantage of being quick and very easy for users to handle. 
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Genetic Test of Postnatal Chromosomal Microarray 
Analysis: Single institute Experience

Hyun Ju CHO1, Sung-Eun LIM 1, Sung-Hee MIN2, Eul-Ju SEO1,2

1Department of Medical Genetics Center, Asan Medical Center, Seoul, Korea
2Department of Department of Laboratory Medicine, Asan Medical Center, Seoul, Korea

Chromosomal microarray analysis (CMA) is a technology that can analyze multiple genomic changes simultaneously as well 
as detect copy number changes. In addition, CMA can detect congenital chromosomal abnormalities such as microdeletions 
and microduplications with high resolution, which cannot be detected using conventional karyotype analysis. CMA is used 
for detecting submicroscopic chromosomal abnormalities of less than 5 Mb through a high-resolution microarray. Therefore, 
CMA is a useful tool that can increase the diagnostic rate. For the past two years, we have performed CMA on 759 patients with 
intellectual disabilities or autism spectrum disorders, developmental delay and multiple congenital abnormalities. The CMA 
was performed with Affymetrix Cytoscan® Dx assay v1.1 (Affymetrix UK Ltd., CA, USA). Among them, copy number variants in 
the 15q11.2, 16p11.2, 16p13.11 and 22q11.2 regions were recurrently found, and the results from benign to pathogenic varied 
depending on their size and inclusion genes. Therefore, it is important to analyze pathgenecity of CNVs based on the American 
College of Medical Genetics and Genomics (ACMG) guidelines and clinical manifestation in performing interpretation the 
results of CMA.
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Effectiveness of the Plasma Cell Sorting for Targeted 
Next-generation Sequencing and FISH in Multiple 

Myeloma Patients

Joung-Eun LEE1, Saeam SHIN2

1Department of Laboratory Medicine, Severance Hospital, Seoul, Korea
2Department of Laboratory Medicine, Yonsei University College of Medicine, Seoul, Korea 

Multiple myeloma (MM) is one of the heterogeneous hematological malignancies with multiple acquired cytogenetic and 
molecular genetic abnormalities. Accurate detection of cytogenetic and molecular genetic abnormalities is necessary for 
the risk stratification of patients. Even though fluorescence in situ hybridization (FISH) redeemed the shortcoming of the 
G-banding karyotyping, there are still limitations of lowering the sensitivity in samples with a low percentage of plasma cells 
(PCs) or identifying abnormalities in only the regions with used probes. To improve the sensitivity of FISH, enrichment of PCs 
is inevitable. Several studies have suggested the possibility of alternation of next-generation sequencing (NGS) rather than 
conventional methods in detecting cytogenetic alterations in MM. Here We evaluate and compare the analytical performance 
of targeted NGS and FISH to detect cytogenetic aberrations using sorted PCs in MM. PCs from bone marrow (BM) aspirates 
stained with CD38-FITC and CD138-PE and sorted with S3e Sorter. Sorted PCs for FISH were hybridized with the six probes. 
Moreover, genomic DNA was extracted from sorted PCs used by QIAamp DNA Mini Kit. The gDNA libraries were constructed by 
Twist Library Preparation EF 2.0 Kit and target enriched with a custom-designed enrichment panel following the manufacturer's 
instructions. The enriched DNA libraries were sequenced on a NextSeq 550Dx. Thirteen cases of MM patients were examined by 
FISH and NGS. The results on both assays showed 77.5% of agreement on 17p deletion. However, 8 cases were detected only 
by FISH with a lower percentage of abnormal cell count. Besides, other than the TP53 gene, such as 13q deletion and 1q gain, 
63.7% of the agreement have ascertained, while NGS did not confirm 4 cases with low abnormal cell count. In this study, FISH 
effectively detect copy number abnormalities even in the sample with low percentages of abnormal cells. Targeted NGS had 
lower analytical sensitivity in samples with fewer abnormal cells than FISH but showed high concordance with FISH in samples 
with high percentages of abnormal cells. In addition, NGS can detect a genome-wide CNVs through off-target analysis and gene 
mutations. 
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The Role of a Biomedical Laboratory Scientist in 
Radiopharmacy

Jun-Young PARK 

Department of Nuclear Medicine, Severance Hospital, Seoul, Korea 

Nuclear medicine is a medical specialty that uses radioactive materials to examine organ function and structure for diseases 
diagnosis and treatment. There are many biomedical laboratory scientist working in nuclear medicine in Korea. Biomedical 
laboratory scientists conduct tests that provide information on disease severity by quantifying the concentration of trace 
substances in clinical samples using radioactive materials, as well as production and quality control of radiopharmaceuticals. 
Radiopharmaceuticals are radioisotopes bound to biological molecules and are used for diagnostic and therapeutic purposes 
using the characteristics of radiation emitted by radioisotopes. In 1994, radiopharmaceuticals were first produced and 
used in Korea after medical cyclotron and positron emission tomography were installed. Biomedical laboratory scientists 
with experience dealing with radioactive materials in naturally took charge of producing radiopharmaceuticals in Korea. In 
particular, the knowledge acquired in academic institutions (Department of Biomedical Laboratory Science) allowed graduates 
with specific skill sets pertaining to the production and quality control of radiopharmaceuticals. Radiopharmaceuticals 
are generally produced for intravenous injection purposes and thus must be manufactured aseptically. Quality control of 
radiopharmaecuticals is another area of importance. In Korea, after joining pharmaceutical inspection co-operation scheme 
(PIC/S) in 2014, medicines are required to be manufactured and controlled according to the good manufacturing practice (GMP) 
regulations. As a consequence, the role of biomedical laboratory scientists in radiopharmacy has also increased. In this lecture, 
will introduce the role of biomedical laboratory scientists in radiopharmacy in the Department of Nuclear Medicine. 
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Comparative Evaluation of Radioimmunoassay Reagents

Ji-Na KIM, Jae-Seok AN, Young-Woo JEON, Sang-Hyuk YOON, Yoon-Cheol KIM 

Department of Nuclear Medicine, National Cancer Center, Goyang, Korea 

When a new diagnostic test is introduced or reagent changes are made in a laboratory, a comprehensive and careful evaluation 
of the diagnostic procedure and reagents as well as consideration of the cost of purchase and maintenance are necessary. For 
these reasons, changes in equipment or reagents does not occur often. We share our experience in performing a comparative 
evaluation of radioimmunoassay reagents for all diagnostic procedures used competitive bidding. Twenty test procedures 
were evaluated, excluding consignment tests. Each reagent was examined for the test method, incubation time and sample 
volume needed for the test. The primary selection was made according to whether it was available in our laboratory under 
the above factors. The secondary selected factors were based on the comparative evaluation which is consisted to the data 
correlation test, sensitivity measurement, recovery rate measurement and dilution test. Reagents that passed the primary and 
secondary selections were submitted to the competitive bidding list. Reagents that are designated as singular were submitted 
with an explanatory statement along with the data obtained during the primary and secondary selection process. In the 
primary selection, there were five items of which only one reagent was available. In the secondary selection, there were eight 
items of which only one reagent was available. Exclusion from the secondary selection were due to lack of reagent supply for 
comparative evaluation, problems with data reproducibility and unacceptable data variations. The most problematic factors 
during the comparative evaluation was sample securing, sample securing period and sample volume. Lack of dilution solution 
or standard zero material for sensitivity measurement or dilution tests was an addition limitation. Comparative evaluation for 
test reagent changes require sufficient preparation time to secure a large number and volume of samples. In addition, setting 
the total sample volume and reagent volume range required for comparative evaluation based on a single test will reduce the 
burden of sample securing and test implementation for each comparative evaluation. 
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A Study on the Effect of Sample Storage Condition on the 
RIA Results of Plasma Renin Activity Test

Jin-Joo CHOE, Song-Ran BACK, Seon-Hee YOO, Sun-Ho LEE 

Department of Neclear Medicine, Asan Medical Center, Seoul, Korea 

The sample storage conditions are important in tests that are easily denatured in vitro. plasma renin activity (PRA) is known 
to be sensitive to temperature changes. We were consistently found a difference between the initial and re-test results. We 
compared and analyzed the differences in PRA test results according to the sample storage status. PRA was measured using the 
radioimmunoassay. The 43 PRA samples were experimented with different storage conditions. The first group was re-examined 
by freezing the plasma-separated samples at -18℃. And the second group was re-examined with refrigerated EDTA sample. 
Based on the initial results, the results of each experimental group were compared. And additional tests were conducted on 13 
PRA samples to verify the effect on thawing temperature differences in plasma-separated samples. Each group was thawed at 
room temperature and refrigeration temperature. The results of re-examination after frozen storing plasma separation samples 
showed a lower correlation than the results of re-examination with EDTA plasma samples in refrigerator. When calculating the 
percentage based on the initial test results, the average percentage of the frozen storage experimental group is 404.9%, and the 
correlation coefficient R2=0.8501. The average percentage of the refrigerated storage experimental group was 133.8%, and the 
correlation coefficient R2=0.9966 showed a relatively high correlation. As a result of the experiment with a difference in thawing 
temperature, there was no significant difference in the first experiment. When the second experiment was conducted after 
freezing again, both groups increased. A comparative analysis of retesting according to differences in sample storage methods 
in PRA tests showed a higher correlation between the results of retesting of the refrigerated EDTA plasma. Repeated freezing 
and thawing of plasma separation samples, regardless of thawing temperature, has been shown to affect results. Therefore, 
retesting of PRA should be re-collected plasma from the original EDTA plasma to increase reproducibility. 
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Comparative Analysis of Result Values between Equipment 
According to the Algorithm Change in the IRMA test.

Jung-In KIM 

Department of Nuclear Medicine, Seoul National University Bundang Hospital, Seongnam, Korea 

The principle of nuclear medicine test is mainly examined by either the principle of competition radio immunoassay (RIA) or 
noncompetitive reaction (immunoradiometric assay, IRMA) methods. The Curve fitting method, which is commonly used in the 
laboratory, uses spline interpolation in the RIA method and linear interpolation method in the IRMA method. Among them, the 
insulin test using the IRMA test showed a significant difference especially at low concentrations, despite applying the identical 
algorithm of linear interpolation between the devices. In this study, we applied two different algorithms using the following 
devices: SR300 (Stratec biomedical systems AG, Gewerbestr, Germany), Gamma Pro (Kaien, Seoul, Korea), Gamma 10 (Shin Jin 
Medics Inc. Goyang, Korea), Cobra gamma counter (GMI, Ramsey, USA). A total of 30 test samples were tested for thyroid steroid 
hormone (TSH), ferritin, C-peptide and insulin tested by IRMA. We compared the results by applying the linear interpolation 
method and the spline interpolation method to SR300, Gamma Pro, Gamma 10 and Cobra gamma counter Two-way ANOVA 
was used for statistical analysis. The significance level set to P<0.05. The results of 30 samples of TSH, ferritin, C-peptide and 
insulin were compared between the devices. There was a significant difference between ferritin, C-peptide and insulin serum 
levels (P<0.001). TSH did not show any significant difference between the devices (P=0.29). In the difference between linear and 
spline interpolation, there was no significant difference between insulin (P=0.08), TSH (P=0.81) and ferritin (P=0.06). However, 
C-peptide test showed a significant difference (P=0.03). The insulin test showed a significant difference at lower ranges. As 
a result of comparing and analyzing the difference between the two interpolation methods, between the devices in the 
low groups showed significant difference(P<0.001) When introducing new equipment in the laboratory and comparing the 
equipment, it is necessary to recognize that there is a difference in the curve fitting method for each equipment in the low value 
area when the principle of inspection is the IRMA method. 
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Experiment to Shorten the Reaction Time for Rapid Result 
Reporting of Thyroglobulin

Seung-Hee JOUNG1, Young-Ji LEE2, Sun-Ho LEE2 
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2Department of Nuclear Medicine, Asan Medical Center, Seoul, Korea 

Thyroglobulin (Tg) is a biomarker for differentiated thyroid carcinoma (DTC) and is produced in both normal and cancer thyroid 
tissue. Therefore, Tg concentration is the most specific indicator for recurrent and residual thyroid cancer in DTC patients. 
Accordingly, increase in thyroid-related patients in required accurate and rapid test results. Currently, Tg test results are obtained 
in 24 hours in our hospital. We describe the results from comparison of the current test method with a shortened test method. 
Approximately 65 patient samples were tested using two commercial test kits (company B and C) in three different ways. The 
experiment was conducted by shortening the reaction time of Company B kit; 37°C shaking 2hrs/2hrs, room temperature 
shaking 3hrs/2hrs, and 37°C shaking 1hr/1hr. In addition, a correlation analysis was performed and compared with the existing 
overnight method using the room temperature shaking 3 hrs method, which is the original method of company C's kit, and the 
room temperature shaking 2 hrs and 37°C shaking 2 hrs method that shortened the reaction time. The recurrence of thyroid 
cancer is determined based on the Tg value of 1.0 ng/mL, the correlation was compared by dividing each method by values of 
1.0 ng/mL or more and less. As a result of synthesizing all methods, company B's room temperature shaking 3hrs/2hrs method 
showed the highest correlation, and company B's 37℃ shaking 1hr/1hr method also showed the possibility of shortened use 
due to its relatively high correlation at low values. All six methods showed relatively high correlation in samples with at a value 
of 1.0 ng/mL or more, but the correlation was relatively poor at a value of 1.0 ng/mL or less. Thyroglobulin is expected to be 
difficult to apply due to its high risk in that a low concentration value of 1.0 ng/mL is the criterion for diagnosis and blood test 
values are important for diagnosis. Therefore, efforts are needed to meet the demands of medical staff who want accurate and 
rapid report of results by continuously conducting inspections at various institutions in the future and sharing these situations 
with manufacturers. 
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Prolactin Monomeric Polyethylene Glycol Measurement 
Method and Study of Reference Value Verification

Dong-Hyuk HA, Hwa-Jin RYU, Hyun-Su CHO, Sun-Young SHIN

Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea 

Prolactin in the blood is separated into three types, and over 90% of prolactin is present as a double monomer (23 KDa). Rarely, 
it can exist in the size of big prolactin (150 KDa), which is called macroprolactin and is known as an autoantibody complex. 
When macroprolactin accounts for more than 60% of prolactin in the blood, it is called macroprolactinemia. The presence of 
such macroprolactin was first reported in a patient with hyperprolactinemia but without typical symptoms. Macroproalctinemia 
is emerging as an important cause of idiopathic hyperprolactinemia. The polyethylene glycol (PEG) precipitation method 
using the property of precipitating large-molecular-weight proteins is simple and recently has been widely used as a screening 
test. The results are in good agreement with the results of gel chromatography. The purpose of this study was to confirm the 
measurement method and reference value verification of monomeric prolactin in blood prolactin using the PEG precipitation 
method. For 40 examinees who visited the Gangnam Center of Seoul National University Hospital in 2021, the prolactin level 
was verified using radioimmunoassay (RIA). For macroprolactinemia PEG precipitation method, 25% PEG (molecular weight 
6000 kDa) solution and serum were mixed in equal amounts in a test tube, then left at room temperature for 20 minutes and 
centrifuged at 4℃ for 30 minutes (1500 g). The prolactin level was measured in the supernatant. After confirming that more 
than 90% of the 40 tested samples within the reference range <25 ng/mL, the same value as the reference value for prolactin 
was applied. Since the concentration of monomeric prolactin in serum from which macroprolactin has been removed from 
blood is diluted 1:1 with PEG, our laboratory is currently reporting the result by multiplying the result by a dilution factor of 
2. Radioimmunoassay using PEG precipitation method using the property of precipitating large molecular weight proteins is 
simple and effective for quantitative measurement of monomeric prolactin in blood prolactin. 
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Biomedical Laboratory Scientists' Education and 
Participation in Dementia Care in Japan
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The proportion of older people to younger people is rapidly increasing in Japan, which is considered a growing, super-
aged society. Japan has 36.2 million people aged 65 and over, accounting for about 30% of the country's entire population 
in 2021. The total number of dementia cases has also increased due to westernization of lifestyles and the extension of life 
expectancy. Therefore, the Japanese Ministry of Health, Labour and Welfare established the "Five-year plan for promotion of 
measures against dementia (Orange Plan)" in 2012, and the "Comprehensive strategy to accelerate dementia measures (New 
Orange Plan)" in 2015. In 2019, the "General principles for the promotion of dementia measures" was established to promote 
the dissemination of dementia knowledge, prevention, medical provider education, and the development of preventive and 
diagnostic methods. Biomedical laboratory scientists (BLS) are experts who recommend the maintenance of patients' quality 
of life following clinical tests. In order to accommodate the increasing social demand for dementia prevention, the Japanese 
Association of Medical Technologists started "Certified biomedical laboratory scientists for dementia" in 2014. The accreditation 
exam requires a wide range of knowledge not only in clinical testing, but also in the prevention, diagnosis, treatment, and 
support of dementia. In 2021, the "Guideline for the education and training of biomedical laboratory scientists" was issued, 
incorporating education on knowledge and testing for dementia. This guideline became effective for students entering the 
program in 2022 onward. From now on, biomedical laboratory scientists who have received training in dementia will graduate, 
and it is expected that they will participate actively in this field. It is important to diagnose dementia at an early stage and 
to provide appropriate treatment and care with the advent of Japan's super-aged society. Hence, clinical testing and the 
improvement of biomedical laboratory scientist's competence in dementia will become more important as time goes on. We 
will introduce the concept of dementia education for biomedical laboratory scientists and students, as well as their participation 
in dementia care in Japan. 
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Association between ABO Blood Groups and 
COVID-19 Infection in Korea
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COVID-19 is widely spread and poses a critical threat to global health. As the pandemic continues, many studies have been 
undertaken to identify risk factors and potential therapeutic targets. It's interesting that an association between blood type 
and vulnerability to COVID-19 infection. However, several subsequent studies reported controversial results. In this study we 
conducted a retrospective study that aims to evaluate the association between ABO blood groups and COVID-19 infection 
in Korea. We compared the blood groups distribution of 4006 patients admitted to the tertiary-level hospitals in Korea for 
COVID-19 between Jan. 2020 and March 2022. The patients were extracted who were confirmed for COVID-19 by reverse 
transcriptase polymerase chain reaction (RT-PCR) assay, and blood grouping records were available in the health records. In the 
results, the blood groups were 35.7%, 28.7%, 12.8%, and 22.8% for A, B, AB, and O type, respectively. Of the patients, 99.5% were 
Rh positive. Blood group A (odds ratio, 1.07), B (odds ratio, 1.10), AB (odds ratio, 1.12) and Rh- (odds ratio, 1.25) is observed to be 
associated with COVID-19 susceptibility, whereas blood group O (odds ratio, 0.77) have low risk of COVID-19 infection. The study 
results suggest that people with blood types A, B, or AB may be more likely to be infected with COVID-19 than people with type 
O. And people with blood groups A or AB (with no anti-A antibodies) appear to exhibit greater COVID-19 infection than people 
with blood groups O or B (with anti-A antibodies). In conclusion, we found that blood group O is associated with reduced 
susceptibility to COVID-19 infection than non-O. Multi-centered further studies are necessary to establish the association 
between the ABO blood group and outcomes in COVID-positive patients. And the studies of the mechanism related to ABO 
blood groups' different susceptibility to infection are needed. 
 
Keywords: ABO, Blood groups, COVID-19, Korea, Rh 

Room 304-306

138



2022 The 60th Congress of the Korean Association of Medical Technologists

Artificial Blood and Management of Blood Demand

Jeongsoo MOON 

Department of Laboratory Medicine and Genetics, Samsung Medical Center, Seoul, Korea 

Since the discovery of blood types and development transfusion medicine, blood has saved countless lives. Blood transfusion 
is still a very common and effective treatment for trauma or bleeding, but the process of testing, storing, and managing donor-
derived blood products is costly and time-consuming. Blood transfusion can also lead to pathogen contamination and a variety 
of immunological side effects. Recently, blood donation is gradually facing difficulties due to the aging population (especially 
in South Korea), and various infectious diseases such as COVID-19. The amount of blood that can be donated is still limited, 
but the number of surgeries and accidents that require blood transfusions is on the rise. The development of artificial blood 
(blood substitutes) is one promising way to solve these problems. However, despite various studies and medical advancements, 
artificial blood that can replace natural blood has yet to be developed. Therefore, along with the continuous research and 
development of artificial blood, blood demand management also should be implemented effectively at the level of medical 
institutions as well as at the national level. 
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Blood Services Operations in the COVID-19 Pandemic

Dae-Seong KIM 

Blood Services Inventory Analysis & Management Team, Korean Red Cross, Wonju, Korea 

The Korean Red Cross Blood Services (KRCBS) covers about 94% of the total transfusion need of the nation, operates 15 blood 
centers, three laboratory centers, one research center and one plasma fractionation center; 146 fixed donation sites and 94 
vehicles for blood drives collected about 2.6 million units of blood donation. Korea, being one of the world's fastest aging 
societies with a very low birth rate, already had to cope with a decreasing donor pool even before the pandemic. Since the 
COVID-19 pandemic, blood donation has decreased by about 200,000 units. The rapid spread of COVID-19 increased the fear 
of infection within local communities, resulting in the decrease in blood donation. Donor turnout dramatically decreased 
because of fear of contracting the virus in public places including donation sites. Blood drives were cancelled because of 
closing of high-schools, universities and workplaces. KRCBS worked closely with the government to raise public awareness 
about the serious impact of the COVID-19 pandemic on blood collection and to increase participation of various sectors of the 
community in blood donation, for example the Ministry of Education or the Ministry of National Defense for school or military 
participation, respectively. The Central Disaster Management Headquarter of the Korean government appealed for blood 
donation: Radio advertisements and special events that provide blood donors with souvenirs were carried out. On KRCBS's 
request, MoHW responded by dispatching national emergency alert messages to the public appealing for blood donation. 
Given all these uncertainties with regard to the COVID-19 pandemic, the KRCBS continues to keep close communication with 
donors, regulators, public health officials, hospitals, and media to respond quickly to changing environment and prepare for 
the next challenge. Furthermore, in light of the changing demographics caused by the rapidly aging society in Korea and novel 
technologies introduced to blood services operations, a new paradigm for blood supply management needs to be adopted. The 
COVID-19 pandemic is still ongoing. To prevent a disruption in the blood supply chain and secure adequate blood inventory 
levels, concerted efforts of all stakeholders will be essential. 

Keywords: COVID-19 pandemic, Efforts of all stakeholders, Government, Pubic health 

Room 304-306

140



2022 The 60th Congress of the Korean Association of Medical Technologists

An Overview of Initiatives and Activities of 
Korea's Blood Safety Project

Young-Ae LIM 

Department of Laboratory Medicine, Ajou University School of Medicine, Suwon, Korea 

In 2011, a series of blood establishment related accidents occurred in Korea. Consequently, public trust in the national 
blood services was compromised, resulting in increased demand for improvement in areas that had been excluded from 
blood management. Accordingly, the Human Blood Safety Surveillance (HBSS, formerly affiliated with the Korea Centers for 
Disease Control and Prevention) of the National Institute of Organ, Tissue and Blood Management integrated and managed 
consignment projects to increase the effectiveness of improving blood management tasks by linking blood safety related 
research projects that had been conducted individually. The HBSS consignment blood safety project was commissioned by 
the Korean Society for Transfusion and academia to increase professionalism and responsibility. In 2012, the Korean Blood 
Safety Commission (KBSC) was formed and commenced operations. Every year, the KBSC blood safety project consists of 
identifying detailed sub-projects consisting of one or more tasks. The project is controlled by a team leader and the sub-
projects are entrusted to each principal investigator. In addition, regular meetings (1 to 3 monthly) are held by the HBSS and the 
investigators of each sub-project to discuss the direction and progress of each project. The introduction of the annual activities 
and the final annual reports have been posted on the website of the KSBC at https://safeblood.or.kr/index.php. From 2012-2022, 
14 tasks were implemented. Here, we will review the activities of the KBSC and results of the Blood Safety Projects including 
the following activities in progress: Operations of regional networks for blood transfusion management, blood management 
and transfusion education for staff in medical institutes, operation of the recipient hemovigilance system, strengthening 
management of the KBSS Blood Inventory Monitoring System, and surveillance of worldwide issues and latest updates on 
human blood safely. 
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Chimeric Antigen Receptor T-Cell Therapy: Current and 
Future
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Chimeric antigen receptor T cell (CAR-T) therapy has made a dramatic change in the medical field, especially cancer treatment. 
Unlike other treatment modalities, it starts with cell collection from patients using the apheresis technique. Harvested T cells are 
engineered to express chimeric antigen receptor and administered to patients to target cancer cells. The first commercial CAR-T 
therapy agent was approved by the United States Food and Drug Administration in 2017. The target diseases of CAR-T therapy 
are relapsed/refractory lymphoma and leukemia, and many clinical trials are ongoing to expand the implementations of CAR-T 
therapy. Despite of the amazing clinical efficacy of CAR-T therapy, there are still many concerns and issues of adopting CAR-T 
therapy. These include antigen escape, on-target off-tumor effects, trafficking and infiltration of tumors, the immunosuppressive 
tumor microenvironment, and CAR-T cell-associated toxicities. High cost and complex clinical/administrative works are other 
challenges in adoption of this therapy. In this lecture, I will briefly review the history, current situation, and future perspective of 
this novel therapy. 
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SARS-CoV-2 Virus Infectious Safety Management of 
Blood Donation and Blood Handling 

in Pandemic Environment

Youngsun KIM 
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ARS-CoV-2 virus is an infectious disease that affects the respiratory system. Blood donations from asymptomatic spreaders 
of COVID-19 and asymptomatic young people may inadvertently expose the staff and individuals at blood donation centers. 
Although transfusion-borne transmission has not been confirmed in coronavirus infection, the possibility of blood-borne 
transmission cannot be excluded. There have been no reports of confirmed blood-borne transmission in the global response 
plan to the COVID-19 epidemic at blood donation sites, and no transfusion-mediated transmission of coronavirus infection has 
been confirmed. For the safety of infection when handling blood, there are no special measures for donors and testers to follow 
when donating blood in blood banks. However, according to the national standards for the safety of COVID-19 infection, blood 
donors should not voluntarily donate blood if they have been in contact with a confirmed case or if they have similar symptoms. 
Blood centers and institutions that handle blood should implement infection safety management guidelines and ban blood 
donation from unsuitable donors through blood donor questionnaires. When donating blood and handling blood, staff must 
wear personal protective equipment in accordance with COVID-19 biosafety guidelines. When handling blood donations, 
staff must wash hands after blood donation, disinfect equipment and blood donation sites with disinfectant materials, and 
consumables for infectious biosafety. The process of disposal according to the principle of disposal will be reviewed in the 
process of blood donation and handling of blood. 
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Protocol and Management of ABO-Incompatible Organ 
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ABO-incompatible (ABOi) organ transplantation is important for overcoming donor shortages in Korea. From 2019-2021, the 
total number of organ transplantations performed at our hospital was 2,282 cases: kidney transplantation (KT; 1,006 cases) and 
liver transplantation (LT; 1,276 cases). ABOi KT and LT was 312 (31%) cases and 316 (24.7%) cases, respectively. ABO antigen 
expressing vascular endothelium can react with the patient's ABO antibody to cause acute antibody-mediated rejection (AMR). 
Therefore, effective removal of ABO antibodies is essential. The main preoperative protocol for ABOi organ transplantation is 
antibody removal in patient's plasma through plasmapheresis (PP), while simultaneously administering antibody production 
suppressing agents. In our hospital, the target isoagglutinin titer before ABOi organ transplantation is 1:4 or less for IgM and 1:32 
or less for IgG during KT; and 1:8 or less for IgM during LT using the tube test method. Acute AMR is caused by both IgM and 
IgG. Antibodies of blood group A and B are mainly IgM, and can be effectively removed through PP. In contrast, IgG accounts 
for the majority of blood group O antibody and is present in 20-30% of blood vessels and also outside blood vessels. Therefore, 
even if the same number of PP is performed, the IgG level does not decrease readily. The average number of preoperative PP 
performed in patients who underwent ABOi organ transplantation between 2019-2021 for LT was blood group A (2.9 cases), B 
(2.4 cases), and O (3.9 cases). For KT, it was blood group A (3.2 cases), B (3.3 cases), and O (6.3 cases), which showed an average 
of 1 to 3 cases higher in type O. Since most AMR occurs within the first 2 wk post-transplantation, continuous follow-up of 
antibody titers and isoagglutinin titer testing is essential. If isoagglutinin titer is increased, PP should be performed to reduce 
AMR. Regardless, risks of complications exist and the outcome cannot be judged only by the patient survival rate and the 
graft survival rate. So, efforts to minimize side effects, reduce costs, and improve outcomes through establishment of detailed 
protocols is necessary. 
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Investigation of People Exposed to COVID-19 and 
Infection Control

Jeong Young LEE

Infection Control Team, Asan Medical Center, Korea

New infectious diseases are periodically occurring and spreading abroad and in Korea. Infectious diseases that previously had 
an epidemic once every 200 years have been spreading every four years since 2000. As the world enters the daily life zone, 
the spread of infectious diseases is also happening faster. New technologies are required in the field of infection control to 
effectively respond to new infectious disease crisis situations. For example, in order to prevent further spread of COVID-19, it 
is important to quickly and accurately identify exposed persons and implement preemptive quarantine. For this purpose, new 
technologies such as computerized work can be utilized. I would like to explain how to manage patients/caregiver related to 
COVID-19 at Asan Medical Center in Seoul, and conduct an exposure investigation when a confirmed case occurs.
[Caregiver Management] In principle, caregivers do not reside in the ward, but if the caregiver needs to stay in the ward, it 
is limited to one person. caregivers residing in the hospital are managed by entering their name, contact information, and 
relationship with the patient in the 'Caregiver Management' computer program. A daily mobile questionnaire is sent through 
the contact information registered in the program to check symptoms and epidemiologic relevance. If there is a symptom or 
epidemiological connection, an automatic notification message is sent to the department head. For the caregiver's periodic 
COVID-19 diagnostic test, the number of days of stay is automatically calculated and colored on the date that the test is 
required. Diagnostic tests are conducted for caregivers who need periodic COVID-19 diagnostic tests.
[Create a list of exposed patients] When a confirmed case of COVID-19 occurs, the exposed patient is identified through the 
'Exposed patient inquiry' computer program. Conduct preemptive quarantine of hospitalized patients by checking whether 
exposed patients are hospitalized in real time. Communicate with the relevant department to add patients who are missing 
from the computer, delete patients who are not exposed, and create a final accurate list of exposed persons.
[Exposed patient/Caregiver management] If a confirmed case of COVID-19 occurs in a hospitalized patient or caregiver, a 
COVID-19 diagnostic test will be conducted for the patient/caregiver in the same room who may be exposed. According to the 
risk of exposure, isolate a single room and restrict movement outside the patient room. Isolation and follow-up testing will be 
based on the length of stay in the same room as the COVID-19 patient. In the case of short stays, follow-up examinations may be 
performed without isolation. To ensure the same management throughout the hospital, exposure and COVID-19 confirmation 
information is registered on the computerized screen and shared by all staff.
In order to conduct a prompt and accurate epidemiological investigation when a confirmed case of COVID-19 occurs, it is 
important to utilize the patient's computerized information, communicate with each working department, and conduct a pre-
simulation to check.
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Infection Prevention Activities During Blood Collection 
from COVID-19 Patients

Soo Yeon GANG

Department of Laboratory Medicine, Chungbook National University Hospital, Cheongju, Korea 

The ward blood collection team of the Laboratory Medicine was responsible for collecting the blood of patients with and 
without COVID-19 in a national negative pressure isolation room. Prior to COVID-19, there was a lack of emphasis on the 
importance of infection control during the collection of blood. However, the outbreak of COVID-19 led to the clinical laboratory 
scientists are now more careful when collecting blood as they encounter various patients and employees in the hospital 
setting. This is crucial because if infection prevention practices are not carried out in the correct measure, secondary COVID-19 
infections may occur within the hospital wards. The purpose of this research is to verify whether there are changes in infection 
prevention activities during blood collection after the outbreak of COVID-19. This study was performed in Chungbuk National 
University Hospital's Precautions for Infection Control while collecting blood from COVID-19 patients in the negative pressure 
isolation room (NPIR). Additionally, this study aimed to compare precautions for infection control during in the ward before 
and after the outbreak of COVID-19. Prior to the COVID-19 outbreak, clinical laboratory scientists ran all patient tests while 
following standard precautions. In contrast, the corona virus infected patients are now to be observed with airborne and 
droplet precautions. In order to prevent secondary infections in the hospital, this study explains the precautions for wearing 
and undressing protective equipment when entering and leaving the NPIR, information on the foot traffic of clinical laboratory 
scientists from a NPIR, the treatment of medical waste, and the treatment of COVID-19 samples. After the outbreak of COVID-19, 
the procedure for identifying patients' information and samples have been more complex. In addition, the standard precaution 
was 'recommended' to wear protective equipment, but now it is 'necessary' to wear protective equipment when contacted by 
an infected patient of COVID-19. Secondary infection among patients, and employees can be prevented by using protective 
equipment, following hand hygiene guidelines, using separate changing rooms, and using individually packaged patient's 
items. 
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8Department of Laboratory Medicine, Konyang University Hospital, Konyang, Korea

9Department of Laboratory Medicine, Maryknoll Medical Center, Busan, Korea
10Department of Laboratory Medicine, Chungbuk National University Hospital, Cheongju, Korea 

In this study, we investigated 7 university hospitals across Korea as the population of the change pattern of respiratory 
microbes before and after the outbreak of COVID-19, a type of viral pneumonia that has been declared a worldwide pandemic 
in 2020. The purpose of this study is to find out the relationship between personal hygiene and the epidemiology of respiratory 
microbes. The results were retrospectively reviewed on 307,794 sputum samples requested from 128,248 visiting patients at 7 
university hospitals in Korea for 4 years from January 2018 to December 2021. 58,111 strains were isolated and cultured from 
40,636 patients who showed bacterial growth in culture. The number of patients who requested respiratory microbial culture 
decreased by 12.7% compared to before the COVID-19 pandemic, and the number of positive microbial cultures decreased by 
24.1% after the COVID-19 pandemic. The number of respiratory samples received has decreased by 9.5% since the COVID-19 
outbreak, and the sample positive rate has decreased by 17.5%. Among the isolated bacteria, nosocomial bacteria did not 
show a significant difference in statistics before and after the outbreak of COVID-19. However, Streptococcus pneumoniae, the 
causative agent of community pneumonia, was significantly reduced to 61.4%, Haemophilus influenzae (56.0%), and Moraxella 
catarrhalis (73.7%). The ecosystem of nosocomial pathogens indigenous to hospitals may not significantly affected by the 
changes caused by COVID-19. On the other hand, S. pneumoniae, H. influenzae, and M. catarrhalis, which are the causative 
agents of community acquired pneumonia, showed a significant decrease. The improvement of personal hygiene management 
during the COVID-19 pandemic has a significant correlation with the epidemiologic change of respiratory microorganisms.
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Purpose of Preoperative Lung Function Evaluation

Mincheol CHO 

Department of Pulmonology, Asan Medical Center, Seoul, Korea 

Pulmonary function evaluation before and after surgery predicts and evaluates respiratory complications in specific 
patients, and prevents or minimizes complications through appropriate measures. Blood and urine tests, chest radiography, 
electrocardiography, echocardiography, and lung function tests are performed as preoperative evaluations. Although 
there are various pre-operative evaluation items, many examiners do not fully understand practical applications in pre-
operative evaluation. In particular, if the lung function test result does not reach the standard value in a patient undergoing 
pneumonectomy for lung cancer, additional tests such as pulmonary perfusion scan and cardiopulmonary exercise stress test 
are needed for safe surgery. Cardiopulmonary exercise stress test performed together by a medical technologist and a doctor 
is useful in reducing the risk factors for complications that may occur after surgery by evaluating the heart and lungs under 
conditions that require active metabolism. If conditions such as pulmonary function test, pulmonary perfusion scan, and 
cardiopulmonary exercise stress test are not met, surgery is generally not possible. As such, the pulmonary function test result is 
an important reference point in preoperative lung function evaluation. Considering that it is a relatively inexpensive and simple 
test, it can be useful for preoperative lung function evaluation in the future. Therefore, to evaluate the lung function before 
surgery, accurate test execution, consistent results without errors, skilled test procedures of the examiners, and the ability to 
manage test equipment are required. 
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Comprehensive Understanding of 
Idiopathic Pulmonary Fibrosis

Da-Yeon KANG 

Department of Pulmonology, Seoul National University Hospital, Seoul, Korea 

Idiopathic pulmonary fibrosis (IPF) is the most common and severe form of idiopathic interstitial pneumonia (IIP) disease. 
Recently, tertiary general hospitals in Korea have seen a large increase in IPF patients. IPF patients often do not visit clinic-
level hospitals or general hospitals for treatment and consequently these hospitals have limited experience dealing with IPF 
patients. We collected and analyzed cases of patients diagnosed with IPF in the laboratory, observed the transition progress 
of the patient's lung function test results, and tried to improve the understanding of the practical aspects. Interstitial lung 
disease (ILD) clinical guidelines of the Korean Tuberculosis and Respiratory Society was used. The Korean Journal of Medicine, 
American Thoracic Society, American Lung Association guidelines were referenced. IPF is prevalent in men over 60 years of age, 
characterized by dyspnea, dry cough, and bilateral fine crackles on chest auscultation in both lower lung during auscultation 
over months to years, and the median survival period of patients is known to be 3-5 years after diagnosis. Chest high-resolution 
computed tomography (HRCT) is characterized by reticular opacity, and changes in honeycomb shape (honeycombing) are 
also common. Characteristic lung function test findings in IPF patients are restrictive pattern changes such as FVC and TLC that 
reduce lung volume, but FEV1/FVC and airway resistance are normal, and lung diffusing capacity (DLco) is reduced in most 
patients. Pirfenidone and nintedanib, oxygen therapy, steroid therapy, etc. are currently being used to delay the decline in 
lung function in patients with IPF. Pulmonary function testing is one of the important indicators for diagnosis, treatment and 
follow-up observation of pulmonary fibrosis. In order to check the deterioration of pulmonary fibrosis and preservation of its 
condition, follow up is generally performed every 3-4 months, when patients are encouraged to conduct pulmonary function 
testing. The examiner should understand the characteristics and symptoms of the disease, keep the patient safe, and proceed 
with the examination. The examiner should have the ability to clearly determine if the disease has worsened compared to 
previous results, and help patients treat and prognosis through accurate examination. 
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ATS 2019 Spirometry Guidelines

JeongJoo SEO 

Department of Pulmonology, The Catholic University of Korea, Seoul St. Mary's Hospital, Seoul, Korea

Spirometry is the most common pulmonary function test. It is widely used in the assessment of lung function to provide 
objective information used in the diagnosis of lung diseases and monitoring lung health. In 2005, the American Thoracic Society 
adopted technical standards for conducting spirometry. Improvements in instrumentation and computational capabilities, 
together with new research studies and enhanced quality assurance approaches, have led to the need to update the 2005 
technical standards for spirometry to take full advantage of current technical capabilities. SEPTEMBER 2019, American Thoracic 
Society documents: Standardization of Spirometry 2019 Update. This spirometry technical standards document was developed 
by an international joint task force, appointed by the American Thoracic Society and the European Respiratory Society, with 
expertise in conducting and analyzing pulmonary function tests, laboratory quality assurance, and developing international 
standards. A comprehensive review of published evidence was performed. A patient survey was developed to capture patients' 
experiences. SEPTEMBER 2019, American Thoracic Society documents: Standardization of Spirometry 2019 Update. Revisions to 
the 2005 technical standards for spirometry were made, including the addition of factors that were not previously considered. 
SEPTEMBER 2019, American Thoracic Society documents: Standardization of Spirometry 2019 Update. Standards and consensus 
recommendations are presented for manufacturers, clinicians, operators, and researchers with the aims of increasing the 
accuracy, precision, and quality of spirometric measurements and improving the patient experience. A comprehensive guide 
to aid in the implementation of these standards was developed as an online supplement. SEPTEMBER 2019, American Thoracic 
Society documents: Standardization of Spirometry 2019 Update.
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A Proposal of Spirometry Reference Equations for 
Korean Workers

Yonglim WON, Hwa-Yeon LEE 

Department of Occupational Health Research, Occupational Safety and Health Research Institute, Ulsan, Korea 

As spirometry results can be interpreted differently depending on the reference values, it is important to standardize them by 
choosing an appropriate reference equation for the individuals being tested. But in Korea, there are no established guidelines 
for the standardization of spirometry result interpretations for workers and relevant research is lacking. This study aims to 
examine the current uses of reference equations in all special health examination facilities in Korea, quantify their impact on 
result interpretation, and propose reference equations suitable for Korean workers considering the environmental conditions 
of special health examination facilities. We analyzed Korea Occupational Safety and Health Agency database and spirometry 
quality control assessment data to examine the changes in the interpretation of the results according to the use of different 
reference equations. And reviewed the use of a scaling factor to resolve disagreements in the results between reference 
values. Our results confirmed that the rate of ventilatory disorder diagnoses differed significantly among reference equations, 
and the diagnostic agreement also differed. The curve generated by Dr.Choi equations is not aligned with the curve for the 
normal group, and the Dr.Choi equations are linked to overestimation with advancing age. The Global Lung Function Initiative 
2012-Northeast Asian (GLI 2012) equations was more aligned with the distribution of the normal group. With a scaling factor 
of 0.95 applied to the Dr.Choi equations, the agreement with the GLI 2012 equations was>0.81. We recommend using GLI 2012 
equations when interpreting spirometry results in special health examinations. And we recommend using a scaling factor of 0.95 
on the Dr.Choi equations for spirometer models that cannot use the GLI 2012 equations to enhance diagnostic consistency.
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Fluorescein Angiography and Alternative Tests for 
Assessment of Fundus Hemorrhage

Je-Jin YEON1, Bon-Kyeong KOO2, Sang-Ku PARK3
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Fundus hemorrhage refers to abnormalities in the retinal tissue and ocular blood vessels. When fundus hemorrhage occurs, the 
ophthalmologist orders various ophthalmic tests to evaluate the degree of hemorrhage and to determine lesion progression 
before, during, and after treatment accordingly to establish a treatment regimen. Currently, the most useful and universal 
fundus examination includes optical coherence tomography (OCT), fundus photography (FP), and fluorescein angiography 
(FAG). However, the current FAG test methods show limitations for establishing a treatment plan for severe fundus bleeding. We 
propose that peripheral pupil and the 5-quadrant method should be performed using ultra-wide-angle fluorescence fundus 
angiography (UWFFA). Using this method, it is possible to quickly determine the area of damage, avoid the radius of bleeding 
as much as possible, and provide the ophthalmologist with information on the extent of tissue damage tissue and abnormal 
blood vessels. Nevertheless, there are cases in which ophthalmologists judge that fundus bleeding is so severe that UWFFA is 
meaningless. In such cases, ophthalmic ultrasound and electroretinogram may be used as alternative methods of examination. 
Therefore, some clinical situations require the use of ophthalmic ultrasound and electroretinogram and should be performed 
accurately. 

Keywords:  Electroretinography, Fluorescein angiography, Ophthalmic ultrasonography, Optical coherence tomography, Ultra-
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Intake of Synbiotics over 4 Weeks Reduces Glucose Levels 
and Improves Gastrointestinal Health and Metabolism

Songhee LEE1, Sunghee HYUN2, Yeongju LEE1, Han LEE1 
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Human gut microbiota are involved in different metabolic processes, such as digestion and nutrient synthesis, among others. 
Even people with normal gastrointestinal function may experience gastrointestinal dysfunction as they age and may further be 
classified as irritable bowel syndrome (IBS). When evaluating the gastrointestinal function of normal people as well as IBS, there 
are still few studies on methods to evaluate the metabolic pathway of microorganisms and the gastrointestinal function based 
on the fecal microbiome database. In this study, 51 elderly women were administered synbiotics (N=17), a placebo (N=16), or 
both (synbiotics: 1 week, placebo: 3 weeks; N=18) for 4 weeks. The fecal microbiota was analyzed by sequencing the 16S rRNA 
gene V3–V4 super variable region. The dietary fiber intake increased, and glucose levels decreased with 4 week synbiotics 
intake. Reflux, indigestion, and diarrhea syndromes gradually improved with synbiotics intake, whereas constipation remained 
unchanged. The stool shape also improved. Bifidobacterium animalis, B. pseudolongum, Lactobacillus plantarum, and L. paracasei 
were relatively more abundant after 4 weeks of synbiotics intake than in those subjects after a 1 week intake. Bifidobacterium 
and B. longum prevalence increased after 1 week of synbiotics intake but decreased when the intake was discontinued. 
Among different modules and pathways, all 10 modules analyzed showed a relatively high association with 4 week synbiotics 
intake. The mineral absorption pathway and cortisol biosynthesis and secretion pathways correlated with the B. animalis and 
B. pseudolongum prevalence at 4 weeks. Therefore, a 4 week synbiotics intake decreased the fasting blood glucose level and 
improved intestinal health and metabolism. In the future, more extensive research is needed to evaluate the current state of 
the gastrointestinal tract according to the presence or absence of specific microorganisms and the degree of prediction of 
metabolic pathways. 
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Candida Auris Infection: A Single Center Experience 
from 2019 to 2021

Eunjung CHO, Onkyun KANG, Yuyean HWANG 

Department of Laboratory Medicine, Samsung Medical Center, Seoul, Korea 

Candida auris is an emerging yeast pathogen first isolated in 2009 in Japan. In 2011, the first case of bloodstream infection 
was reported in South Korea. C. auris has multi-antifungal resistance, exhibits prolonged skin colonization and a causative 
agent of healthcare associated infection. It can be misidentified as other species with the VITEK2, MicroScan system or API-
20C previously used in the laboratory. C. auris can be identified using matrix-assisted laser desorption ionization-time of flight 
mass spectrometry (MALDI-TOF MS) systems. We investigated the number of cases and clinical characteristics of patients 
infected with C. auris at a tertiary hospital between 2019-2021. C. auris identified using VITEK® MS system (bioMérieux) at 
Samsung Medical Center between January 2019 to December 2021 were targeted. Only one C. auris isolate from each patient 
was analyzed. The number of strains identified as C. auris by year and sample types were identified, and the patient's medical 
department and medical history, age and sex were investigated. A total of 68 C. auris strains were isolated from 36 patients. 
When only C. auris strains first isolated from the same patient were analyzed, there were 15 cases in 2019, 7 cases in 2020, and 
14 cases in 2021. The types of specimens were ear discharge (28 cases), closed pus (5 cases), other specimens (2 cases), and eye 
discharge (1 case). The departments requesting bacterial identification were mostly from otolaryngology (33 of 36). The age 
of the patients was evenly distributed between 10-80 years of age. The gender of the patients was 18 males and 18 females. 
C. auris is an emerging multidrug-resistant (MDR) yeast occurring worldwide and is a causative agent of healthcare associated 
infections. It has been isolated from a range of body sites, including skin (very common), urogenital tract (common), and 
respiratory tract (occasional), and resulted in invasive infections, such as candidaemia, pericarditis, urinary tract infections and 
pneumonia. In our study, 35 out of 36 samples were ear-related and the main medical history of the patients was ear disease (32 
of 36 cases). There was no increasing trend or nosocomial outbreak.
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The Rapid Detection of Respiratory Organisms with 
the FilmArray Respiratory Panel in Children

Tae-Rah KIM 

Department of Laboratory Medicine, Severance Hospital, Seoul, Korea 

Many different viruses infect the respiratory tract. And respiratory infections are the common in children. A rapid diagnosis is 
required for detecting respiratory pathogens and determine the patient therapy. The FilmArray respiratory panel (RP) (BioFire™ 
Diagnostics) can rapidly identify viruses so it makes a shorter time to the test result for children. The FilmArray respiratory panel 
is a cartridge-based nested polymerase chain reaction test that utilizes melting curve analysis for the detection of 21 different 
respiratory pathogens (18 viruses and three bacteria) in nasopharygeal swab specimens. The FilmArray RP has a fully automated 
workflow so that it can be possible to be sample to answer. It has a turn-around-time of approximately 1 hour and helps 
rapid care of patients with respiratory tract infection. Especially for children it's a very significant fact for caring the patient. 
The method of multiplex nucleic acid amplication assys with using Allplex RP1,2,3 takes around 3 hours but the FilmArray 
respiratory panel is much shorter time for detecting of children with respiratory infection. So it helps for the chidren patient 
hospitalised in PICU and NICU. The BioFire FilmArray RP assay is easy to perform and provides rapid detection of respiratory 
viruses.

Keywords: FilmArray, Rapid detection, Respiratory virus 
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A Mechanism of Epstein-Barr Virus Latency, Persistence 
and Tumorigenesis by EBV-encoded Latent Membrane 

Protein 2A

Makoto FUKUDA

Department of Clinical Laboratory Medicine, Faculty of Health Science Technology, Bunkyo Gakuin University, Bunkyo-ku, Japan 

Epstein-Barr Virus (EBV) is a human γ-herpesvirus that was discovered in Burkitt’s lymphoma more than 50 years ago. Since it 
has been proposed as the causative agent of a part of tumors worldwide, mainly lymphomas and epithelial cell carcinomas. 
Surprisingly, persistent EBV infection is at the same time found in more than 90% of healthy human adults. To resolve the 
contradiction, we focus on the underlying mechanism of how EBV persists in humans and how the virus contributes to cancer. 
One of EBV-encoded latent membrane protein, Latent membrane protein 2A (LMP2A) is widely expressed in EBV-infected cells 
in infected humans and in EBV-associated malignancies. Therefore, we hypothesize that LMP2A may play not only a key role in 
ensuring EBV latency in healthy individuals but also may work as an enhancing tumorigenic factor in EBV associated diseases. 
In brief, my research is focused on the effect of LMP2A expression in LMP2A-expressing B cells and epithelial cells. Cell survival 
effects and transformation ability were tested by FACS analysis and colony formation assay in soft agarose. To measure the virus 
load in EBV infection, PCR assay method was established. First, we demonstrate that LMP2A promotes cell survival of B cells 
and epithelial cells through the activation of phosphatidylinositol 3-kinase (PI3-K) /Akt pathway. And further, we show that 
LMP2A blocks BCR-induced cell apoptosis and EBV reactivation through the inhibition of activation of tyrosine kinases by BCR 
cross-linking. Second, we demonstrate that LMP2A has a transformation ability in several human epithelial cell lines through 
the activation of the PI3-K/Akt pathway. Furthermore, LMP2A does not induce transformation of primary human keratinocyte. 
Taken together, we propose that LMP2A-mediated functions (EBV latency, persistence and tumorigenesis) that arise from 
phosphorylation with host cellular protein kinases through the stimulation and dysregulation of cellular signal transduction 
pathways. Moreover, we propose that LMP2A’s effect on virus-induced tumorigenesis arises from a combination of relative 
effects of host cell type and origin, host cellular transformation activity, and LMP2A-induced signaling pathways. And now we 
are analyzing the EBV infectious diseases under COVID-19 crisis. Our findings will contribute to the understanding of the EBV 
infectious diseases. 

Keywords: COVID-19, Epstein-Barr virus, Latency, LMP2A, Tumorigenesis 
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Approaches to Scrub Typhus Vaccine Development
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Scrub typhus is the most common mite-borne disease caused by the obligate intracellular gram-negative bacterium Orientia 
tsutsugamushi. It is transmitted to the mammalian host by the bite of trombiculid mites or chiggers at the larval stage. The 
traditional geographic distribution of scrub typhus called the "Tsutsugamushi triangle" includes the Asia-Pacific rim, from 
the southeastern part of Russia to Northern Australia and Middle East Asia. It has been estimated that more than a million 
cases occur annually within the endemic region; the rapid increase of scrub typhus incidence and sporadic outbreaks makes 
it an emerging public health issue. To fundamentally prevent the disease, various types of conventional vaccines have 
been developed over the past decades; however, there is still no commercial vaccine available. Due to antigenic variation, 
most vaccine trials induced short-term immunity or provided protective immunity to only the homologous strain. Thus, 
understanding the complex interactions between hosts and pathogens is crucial for identifying potential molecular targets 
for therapeutic agents and vaccine candidates. In this session, we discuss the history of vaccine development against scrub 
typhus and suggest effective and safe vaccine for scrub typhus through a new approach with a strong focus on T cell-mediated 
immunity.
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Verify Now Platelet Drug Response Assay
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Aspirin and clopidogrel is one of anti-platelet drugs, also known as a platelet aggregation inhibitor which is used for prevention 
and treatment of thrombosis. These agents are prescribed to prevent serious or life-threatening problems with the heart and 
blood vessels in people who have had an acute coronary syndrome (ACS), stroke, or severe chest pain. Some of patients have 
low response or fail to respond to these antiplatelet drugs and it is known as an 'anti-platelet drug resistance'. These patients 
would be failed to reach the target level of platelet aggregation inhibition in platelet drug response assay due to individual 
differences in drug response or interaction of concomitant drug. This will increase the recurrence possibility of myocardial 
infarction, stroke and stent thrombosis of patients with cardiovascular disease. So it is important to check platelet drug 
aggregation inhibitor effect which is used to secondary prevention of vascular disease and resistance. To test platelet drug 
resistance, use VerifyNow system (Accumetrics Inc, CA, USA). VerifyNow system's test device which is used at Aspirin, P2Y12 
(Clopidogrel) test contains a lyophilized preparation of human fibrinogen-coated beads and different platelet agonists depends 
on the types of test. In each test, Platelet GP IIb/IIIa receptor which is activated by agonist combines with fibrinogen-coated 
beads and occur platelet aggregation, thus measures the light transmittance increase. Aspirin Assay (which is Aspirin reaction 
test) tests are reports as ARU (aspirin reaction units, and cutoffs is>= 550. And P2Y12 assay (which is Clopidogrel reaction test) 
reports two results for each test using PRU (P2Y12 reaction units) and % inhibition.
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Comparison Study of Measurements in the Two Positions 
and Suitability of the PFA-100 Error Message (A~E)

Hyun A LEE 

Department of Laboratory Medicine, Korea University Anam Hospital, Seoul, Korea

The platelet function analyzer-100 (PFA-100, Dade-Behring, Marburg, Germany) is a system for measuring platelet function 
with sodium citrated whole blood. PFA is an in vitro system for measuring platelet function in citrated whole blood. We have 
wondered whether retesting by error messages is suitable and experienced a difference between measurements in the 
two positions of the instrument since one follows the other. The purpose of this study was to investigate accordance rate of 
repeated test results from abnormal values following simultaneous installation and to solve a difference in the test results of 
both positions. The platelets occlude an aperture within the membrane coated with either collagen and epinephrine (CEPI) or 
collagen and adenosine-5'-diphosphate (CADP) in the disposable cartridge. A total of 10,956 patient samples were enrolled. If 
flagging error messages, the sample was duplicated. With prolonged closure times (CTs) in both positions, we checked absence 
of previous history or laboratory results indicative of platelet dysfunction, and retested singly by transferring the prolonged 
B position sample to the A position. 1,544 samples (14.1%) showed prolonged CTs. 97.8% among those with error messages 
appeared any reportable message, showing high relevance between initial testing and retesting 16 (17.2%) of B position 
samples with CT prolongation in both positions was changed to within the reference range This study showed that the retest for 
reportable messages (A, D, E) results would be unnecessary and must report immediately. Checkup and retest for the prolonged 
B position sample would be necessary in case of prolonged CTs in both positions simultaneous installation of PFA-100. 
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Anti-thrombotic Effects of Korean Natural Products 
Through Regulation of Platelets Activity
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The prevalence of cardiovascular diseases (CVDs) is increasing at a high rate, and the available treatment options, sometimes, 
have complications which necessitates the need to develop safer and efficacious approaches. Excessive or abnormal 
aggregation of platelets may bring about cardiovascular diseases like stroke, atherosclerosis, and thrombosis. For this reason, 
finding a substance that can regulate platelet aggregation or suppress aggregation will aid in the prevention and treatment 
of CVDs. Previous studies exhibit anti-platelet effects in Korean natural products, but not yet been elucidated specific 
mechanisms. This study target to conclude the pharmacological mechanisms about anti-platelet and anti-thrombotic effects 
of in Korean natural products. Human washed platelets were prepared and light transmission aggregometry was performed to 
assess platelet aggregation and the change in platelet shape. Intracellular calcium mobilization measurement, dense granule 
secretion was measured, and we used flow cytometry to assess integrin αIIbβ3 activation. We measured clot retraction, and 
Western bloting method was used to monitor regulation of protein phosphorylation. Cyclic adenosine monophosphate (cAMP) 
production was increased significantly by Ingredients in Korean natural products, as well as phosphorylated vasodilator-
stimulated phosphoprotein (VASP) and inositol 1,4,5-trisphosphate receptor (IP3R), substrates to cAMP-dependent kinase and 
cGMP-dependent kinase, in a significant manner. The Ca2+ normally mobilized from the dense tubular system was inhibited 
due to IP3R phosphorylation from artesunate, and phosphorylated VASP aided in inhibiting platelet activity via αIIbβ3 platelet 
membrane inactivation and inhibiting fibrinogen binding. In addition, MAPK and PI3K/Akt phosphorylation was inhibited via 
artesunate in a significant manner, causing the production of TXA2 and intracellular granular secretion (serotonin and ATP 
release) to be reduced. We suggest that some ingredients in Korean natural products has value as a substance that inhibits 
platelet aggregation and thrombus formation through antiplatelet mechanisms, which are related with regulation of cAMP and 
PI3K/MAPK pathway on human platelets. 
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New Normal Theory of Coagulation Test and Coagulopathy
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Coagulation pathways are very complex cascades in human body. It is divided by 3 groups which are intrinsic, extrinsic and 
common pathway. Each pathway has characteristic factors. And standard tests of coagulation are prothrombin time (PT) and 
activated partial thromboplastin time (aPTT) tests which are the common assay to identify the lack of coagulation factors 
and diagnose the related disease. In this session, introduce the remember of the coagulation processes and in the case of 
prolonged results how to select the next step of tests. In clinics, PT and aPTT tests are standard method to identify the lack of 
coagulation factors or related disease. Plasma mixing test is the most common way to evaluate the prolonged PT or aPTT test. 
But if the specific inhibitor or heparin are present in the plasma, the results show prolonged abnormal data. So the next step is 
very important and select carefully. After mixing test, the laboratory tests are followed by recommended thrombin time, factor 
assay, reptilase time test, FDP or D-dimer test, Dilute Russell Viper Venom Time (DRVVT), and lupus anticoagulant test. In the 
laboratory, if PT or aPTT tests are prolong, perform the mixing test as a next step. According to the results such as correct or 
abnormal, the next step should be chosen different ways which are so complicated. Whereas medical technologist considering 
the abnormal results that the patient treated with heparin or coumarin in the case of abnormal results. And more the patient 
who have liver disease, haemostatic defects and some problem of neurosurgery show the coagulation disorders. Recently, the 
study shows that patients with cancer elevated preoperative PT and aPTT. This shows that coagulation factor assays are not 
only limited in medicine but using other various departments gradually. It is a very difficult to interpret the coagulation results. 
Medical technologist should know the coagulation pathways and select a correct method. And more medical technologist 
should keep in mind of the deep scientific considerations and problem solving attitudes. Because recently medical technology 
still has developed dramatically, as shown the COVID-19 kits.
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1Department of Ophthalmology, Inha University Hospital, Incheon, Korea
2Department of Neurology, Yonsei University Severance Hospital & Integrative Research Center for Cerebrovascular and Cardiovascular 

Diseases, Yonsei University College of Medicine, Seoul, Korea
3Department of Ophthalmology, Hanyang University Guri Hospital, Guri, Korea

4Department of Otorhinolaryngology, Catholic University Seoul St Mary's Hospital, Seoul, Korea
5Department of Otorhinolaryngology, Chung-Ang University Hospital, Seoul, Korea

6Cardiovascular Research Institute, Korea University, Seoul, Korea
7Department of Neurology, Goodsleep Clinic, Seoul, Korea

8Department of Laboratory Medicine, Samsung Medical Center, Seoul, Korea
9Department of Neurology, Seoul National University Hospital, Seoul, Korea 

The environment and working scope of ophthamic and otorhinolaryngologic examination personnel is unknown. We aimed 
to investigate these points using an online survey. Based on the study results, we also sought to make policy proposals from 
the perspective of clinical laboratory technologists to the University-Association-Academy. The age of the study subjects 
was the most in their 20s (40.7%) in ophthalmology and in their 40s (34.1%) in otorhinolaryngology. Females accounted for 
the most at 56.0% (ophthalmology) and 80.2% (otorhinolaryngology). We found that ophthamic and otorhinolaryngologic 
examination personnel had high work stress and a wide scope of work. Expanding manpower was needed to reduce work 
stress and improve satisfaction. Ophthamic examination personnel included clinical laboratory technologists (as known as 
medical technologists), opticians, nurses, and nursing assistants. Otorhinolaryngologic examination personnel contained 
clinical laboratory technologists, audiologists, nurses, and nursing assistants. Clinical laboratory technologists held more senior 
positions at 48% (ophthalmology) and 72% (otorhinolaryngology) compared to others and the occupational distribution 
was closely related to senior occupations (P<0.001). Clinical laboratory technologists were responsible for about 30 types 
(ophthalmology) and 26 types (otorhinolaryngology) of exams. In ophthalmology, the most frequently performed exam per day 
was the refraction test, and the anomaloscope showed the longest exam time at 27 minutes. The most frequently performed 
test per day in otorhinolaryngology was pure tone audiometry, followed by vestibular function test. Polysomnography 
showed the longest test time with an average of 8 hours. In conclusion, clinical laboratory technologists perfomed various and 
specialized ophthalmic and otorhinolaryngologic examinations compared to other occupations. Considering the importance of 
clinical laboratory technologists in ophthalmology and otorhinolaryngology, a multifaceted effort is required at the University-
Association-Academy. 

Keywords: Clinical laboratory technologist, Ophthalmology, Otorhinolaryngology, Scope of work, Personnel
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A Study on the Analysis of the Status Survey on the 
Educational Institutions of Clinical Laboratory Science 

Ji Hye Oh1, Yong Lim2, Seung Bok Hong3, Kyung A Shin4, Samnoh Hwang5, Seock Yeon Hwang1*

1Department of Biomedical Laboratory Science, Daejeon University, Daejeon, Korea
2Department of Clinical Laboratory Science, Dong-eui University, Busan, Korea

3Department of Clinical Laboratory Science, Chungbuk Health & Science University, Cheongju, Korea
4Department of Clinical Laboratory Science, Shinsung University, Dangjin, Korea

5Department of Pathology, The Catholic University of Korea, Seoul Saint Mary’s Hospital, Seoul, Korea

This study is an analysis of the status survey on the educational institutions of clinical laboratory science as pertaining to the 
Department of Clinical Laboratory Science at 54 universities in South Korea. The number of students to be admitted in the 
Department of Clinical Laboratory nationwide was 53.9±37.3 persons on average in 2019, and this showed the tendency of 
increasing to 58.2±39.8 persons by a small margin in 2021; in particular, University D showed the highest number of students to 
be admitted from 2019 among 54 universities. Dropout rates were 9.2±7.8 persons, 9.8±8.3 persons and 8.8±9.0 in 2019, and in 
2020 with the the highest rate, G University showed the highest rate at 66.7%, followed by D University with 13.9% and another 
D University with 13.4%. The most important factor in the Department of Clinical Laboratory Science which is its employment 
rate of graduates decreased slightly to 69.31±25.6% in 2019, 64.04% in 2020 and 67.7±28.5% in 2021. The total education 
expenditure of universities was 66,781,513,292 won on average in 2019 and rose continously thereafter, reaching 81,748,243,822 
won in 2021. Based on the above results and seeing the yearly trend of education expenditure per student, the cost showed 
the tendency of increasing from 10,643,647 won to 10,789,228 won and 10,759,678 won on average in 2019. As for the status of 
receiving scholarship, S University was found to have the highest amount of scholarship given per student in the recent two years 
at 20,464,842 won–21,356,636 won. Concerning the status of securing full-time faculty compared to the entire faculty, the ratio of 
male was about twice the number of female faculty, and the school with the greatest number of faculty was D Health University 
which indicated a big gender difference with 38 male faculty and 18 female faculty. The school with the smallest number of faculty 
was G University in Gangwon-do Province with three male faculty and one female faculty. Regarding the status of tuition among 
financial conditions, for the tuition of freshmen year, 4-year universities were distributed at top 30% universities, and an average of 
3,703,303 won was paid per semester; middle-rank universities were mostly junior (2/3 -year) colleges with an average tuition of 
2,955,841 won per semester. As for the competition rate of freshmen, 3-year colleges indicated the highest rate when compared to 
4-year colleges, and the highest school was D Health College with the rate of 42:1 in 2020 and 35:1 in 2021. As for 4-year colleges, 
N University indicated the highest rate with 16:1, followed by O University, D University and so on. The school with the highest 
amount of scholarship per student for the recent two years was both D University (2nd semester) with 5,819, 000 won in 2020 
and 5,978,000 won in 2021. Compared to the average of scholarships in the top 30% universities being 4,043,033 won in 2021, 
the school with the lowest amount of scholarship per student in 3-year colleges was G Health College at 1,227,000 won; in 4-year 
colleges, D University showed the lowest amount of scholarship at 3,102,000 won. As for the employment rate of the Department 
of Clinical Laboratory Science, H University showed 92.0% in 2020 and D University 92.5% in 2021; the school with the lowest rate 
in 2020 was D Health University at 29% and J University at 38.2%. The schools that showed the lowest employment rate in 2021 
were 3-year D College and J College at 50%, and as for 4-year colleges, the same were G University at 65.6% and D University at 
68.6%. The university that showed the highest amount of tuition in the survey of average tuition in the recent two years were both 
S University at 9,100,000 won, and the lowest of the same was D Health University at 4,500,000 won. This policy study investigated 
chief indexes of the Department of Clinical Laboratory Science including basic information on the university, information on the 
university’s educational conditions as well as its faculty and financial conditions. This study is expected to contribute greatly to 
advancing the criteria and guidelines on certifying the educational assessment of clinical laboratory science. 

Keywords: Clinical laboratory science, Educational institutions, Employment rate
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Task Relevance of Medical Technologist in the Field of NGS 
and Its Interpretation

Sangwook PARK7, Hyun-Seok JIN1, Sangjung PARK1, Mi-Sook AHN2, Kun-Dong LEE3, 

Sang-Gyu LEE4, Seong-Hoon CHOI5, Won-Young PARK2, Keun-Sik KIM6 
1Department of Biomedical Laboratory Science, Hoseo University, Asan, Korea

2Department of Laboratory Medicine, Yonsei University Severance Hospital, Seoul, Korea
3Department of Laboratory Medicine, Catholic University Seoul St. Mary’s Hospital, Seoul, Korea

4Department of Laboratory Medicine, Samsung Medical Center, Seoul, Korea
5Department of Laboratory Medicine, Asan Medical Center, Seoul, Korea

6Department of Laboratory Medicine, Konyang University, Daejeon, Korea
7Department of Biomedical Laboratory Science, Sangji University, Wonju, Korea

Since COVID-19 outbreak, it has been normally accepted that a medical technologist (MT) is supposed to perform PCR test 
and Next Generation Sequencing (NGS), as well in hospital. However, many do not know that duty of MT for genetic fields is 
not stated in the Medical Law (72.5% for MT, N=200; 62.8% for students, N=120). To verify the feasibility of the task validity of 
MT for NGS as well as its legislation, we designed to get them fill out online survey and analyzed for the questionnaire results. 
Among them, it shows that it is necessary that the legislation of MT’s task scope for genetic fields including NGS should be 
included (99.5% for MT, N=200; 86.8% for students, N=120). Of them, clinical genetics-associated for both cellular genetics and 
molecular genetic question should be included for National MT License problem Bank (97.5% for MT; 71.4% for students). Based 
on the survey, Korean Association of Medical Technologists is needed to cooperate synergically with Academic Association of 
Biomedical Laboratory Science in terms of genetic education and legislation for both MT and students for the future prosperity. 

Keywords: Next Generation Sequencing (NGS), Medical technologist, COVID-19, Task Validity 
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How to Prepare for the New Normal

Yong LIM

Department of Clinical Laboratory Science, Dong-Eui University, Busan, Korea

As a new standard emerging according to the changes of the era, the 'new normal' is being discussed in various majors. Medical 
technologists are medical diagnostics analysts in a specialized field who are indispensable for medical or dental treatment 
in 1973. To contribute to the development of public health and medical care, they have been working with the abolition of 
the former Medical Assistance Act and enactment of the Medical Technologists Act. The role of providing important data 
in medical decision-making needs to change from the current evidence-based medical service to the value-based medical 
service paradigm as academic diversity and expertise are increasing due to the development of collection methods and testing 
methods. A bond of sympathy on the role of medical technologists is necessary in that role. With technologies that will create a 
tipping point in the fourth industrial revolution and changes in the health industry paradigm, the internet of things, wearable 
internet, implantation technology, vision as the new interface, a supercomputer in your pocket, ubiquitous computing, the 
connected home, big data for decisions, artificial intelligence and decision making will break down the boundaries that define 
the current realm of the health industry. As the expansion of the existing health industry and other industries into the health 
sector accelerates, health-related activities will occupy a larger share in the economy, which will transform into a health-
based economy in the future. Environmental destruction and climate change, such as reckless development, are related to 
the emergence of new viruses, and the occurrence of new infectious diseases is reported to be shortened to less than three 
years as the trend of disease outbreaks is similar. Among the various environmental change factors, this lecture shall examine 
the terminological relationship between 'new daily life' and 'new normal', and then present and discuss the academic role and 
socioeconomic value of medical technologist.

Keywords: Fourth industrial revolution, Medical technologist, New normal, Value-based medical service
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New Waves of Clinical Laboratory in Future Revolution

Mi-Na KIM

Department of Laboratory Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Clinical laboratories are undergoing a rapid and profound revolution in recent decades. As everyone realizes, the COVID-19 
pandemic, which came for the first time in 100 years in human history, is the epicenter of a new wave in society as a whole. The 
convergence of engineering, information, and biotechnology is the signature of the fourth generation revolution. In clinical 
laboratories, technologies such as significant automation, high-throughput technology, and direct sample-to-analysis allow for 
more accurate, quantitative, and in-depth measurements of nucleic acids, proteins and biomarkers, as well as the measurement 
of enormous entities at once. All aspects that have considerably reduced the barriers between various branches of biology, to 
convey all of the information obtained into a new perspective of life science related to the biology of systems. Based on this 
power of efficiency and accuracy of clinical laboratory, evidence-based medicine means laboratory-confirmed diagnosis and 
laboratory monitoring of treatment outcome. Therefore clinical laboratory will change its paradigm, moving away from simple 
services for clinics and physicians and becoming an even more efficient reference for the diagnosis and treatment of patients. 
This level of service is so-called personalized or precision medicine. 
The COVID-19 pandemic has made laboratory diagnosis a tool for national biosecurity and in-home self-testing, which means 
laboratory diagnosis out of laboratory. Drive through screening center, sample collection robots, sending text message of the 
test results by from laboratories to examinees without intervention of medical professional, internet shopping of diagnostic kits 
for notifiable infectious disease, and even self-test-and-report to public health agency are all new trends derived from COVID-19 
pandemic. Many reference and hospital laboratories themselves have taken the shape of a true molecular diagnostic laboratory 
that operates 24 hours a day, invests more than half of the workforce for molecular diagnostics, and performs an massive testing 
volume beyond previous imagine. Most of them point the way for the laboratory to advance in the future, but some leave long 
and unwanted sequelae. Pooling testing, for example, has become the infamous legacy of Korean quarantine, hoped to be 
quickly abolished in diagnostic laboratories. So new waves will evolve further in this way, but obviously need refinements to 
reduce future adverse impacts. Laboratory professionals must be proactive in leading new waves with a vision for the future.

Keywords: Clinical laboratory, New waves, Revolution
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The Footsteps of Hospital Infection Control by Medical 
Technologists in South Korea

Hee Kyung SEONG

Infection Control Committee, Korea Association of Medical Technologists, Seoul, Korea 

Due to the recent pandemic of COVID-19, a variant of the coronavirus, people's awareness of infection control and hygiene 
is increasing, and it is also causing changes in society as a whole. The first scientific basis of infecion control was laid in 1847 
by Semmelweis who demonstrated that the cause of obstetric puerperal fever is transmitted through contaminated hand 
of medical personnel. The most important change in the 1980s was the emergence of AIDS worldwide. In Korea, interest in 
infection control in hospitals emerged in 1984 due to a cluster infection of Legionella pneumonia in an intensive care unit. The 
infection by microorganisms is spread by various routes and methods according to the characteristics of each microorganism. 
Isolation of microorganisms and scientific analysis are absolutely necessary for infection control. Therefore, the medical 
technologist in charge of the examination of clinical microorganisms is an essential job for infection control. On the other hand, 
medical technologists became interested in infection control, starting with training education in 1996 organized by the Korean 
Society for Clinical Laboratory Microbiology. Although it still occupies a part of hospital infection control work, there are many 
tasks to be solved due to lack of awareness both inside and outside the association. In this regard, I would like to discuss how 
medical technologists have responded as members for infection control so far and how to prepare in the future.

Keywords: Footsteps, Hospital infection control, Medical technologist 

Convention Hall 1+2

169



2022 The 60th Congress of the Korean Association of Medical Technologists

Standardized Guidelines for Laboratory Infection Control

Hye-Sook KANG 

Department of Laboratory Medicine, Maryknoll Medical Center, Busan, Korea 

The route of exposure with healthcare-associated infection to healthcare workers is very diverse. Exposure routes include a 
direct and an indirect contact with patients and contaminated objects, spread by tears or runny nose from infected patients, 
and air-borne spread by droplet nuclei and contaminated dust, etc. In various exposure routes, it is known that air-borne and 
blood-borne infection is the most serious healthcare–associated infection (HAI) diseases in various exposure routes. Laboratory 
infection control is not only to develop standard guideline of laboratory for quick and appropriate response in an accident such 
as needlestick injury and harmful chemical substance, but to prevent infection and leakage accident to research workers in 
advance. To standardize guidelines of laboratory infection control, the information of nosocomial infection control was collected 
from each hospital (tertiary, general, and small/medium-sized hospitals), and we referred to guideline of infection management 
provided by Korea Disease Control and Prevention Agency (KDCA), Korean Society for Healthcare-associated Infection Control 
(KOSHIC), Korean Society for Laboratory Medicine (KSLM), and international guideline. Proposed standard guidelines include 14 
topics for infection control and 8 topics for surveillance culture, providing the basis for the contents that could be utilized in the 
health medical fields. In this study, we intend to provide standardized guidelines for the safety in various types of laboratories 
where medical laboratory technologists work, which could contribute to preventing infection and create a safe working 
environment. Standard guidelines enable the researcher to recognize the significance and necessity of rule compliance, and we 
believe that this study could be utilized as the basis for requesting the safety in working place through infection prevention. 

Keywords:  Blood-borne infection, Healthcare-associated infection diseases, Harmful chemical substance, Laboratory infection 
control guidelines, Needlestick injury 
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Infection Control Practice in Small and 
Medium-Sized Hospitals

Hye-Suk KIM 

Department of Laboratory Medicine, Hongseong Medical Center, Hongseong, Korea 

Among the past global pandemics, it was after the 2015 Korea outbreak of MERS when domestic medical institutions started 
to show a growing interest in infection control with awareness of its importance. The disease spurred the revision of law 
and legislation on the establishment of infection prevention and control unit, which most of the medical centers have been 
currently operating. Since the outbreak of the Covid-19 pandemic at the end of 2019, the worldwide spread of the virus has 
underscored the increasing role and necessity of infection prevention and control unit since it works as a control tower of 
medical institutions. The job of these units is much of a muchness although its size may vary depending on the medical center. 
They handle practical and administrative work: Practical work is mainly about inspecting the adherence to hand hygiene 
among healthcare workers and controlling infection of each department. Not only they inspect hand hygiene compliance, 
hemodialysis water management, endoscope disinfectant management, Foley catheter and central venous catheter 
management, disinfection and sterilization as well as transmission among medical staff; but in case of legal communicable 
disease outbreaks, they report and monitor infection cases along with items needed. They are also in charge of running 
epidemiological investigations in the event of spread of infection within the hospital. The importance of their work cannot be 
overestimated as they engage in overall hospital work from environment management including multidrug-resistant organisms 
control to inspection of personal protective equipment wearing. Despite the growing awareness of infection control, small and 
medium sized hospitals are still suffering many difficulties. The lack of medical staff in charge of related tasks puts more burden 
on the existing personnel and newly established financial support system for infection prevention and control is not enough 
for thorough prevention. Tertiary hospitals alone cannot stop virus transmissions. As patients move or are transferred between 
hospitals, small and midsized hospitals, which provide primary secondary medical care, can play a pivotal role in containing the 
virus and the importance of their effort on infection prevention and control should be well recognized.

Keywords: Infection control, Infection control practice, Infection prevention 
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Changes in Respiratory Pathogens Before and 
After the COVID-19 Pandemic

Jae Soo KIM1, Ki Yeon KIM2, Bo Kyeung JUNG3 
1Department of Laboratory Medicine, Dankook University Hospital, Cheonan, Korea

2Department of Biomedical Laboratory Science, Dankook University College of Health Sciences, Cheonan, Korea
3Department of Laboratory Medicine, Dankook University College of Health Sciences, Cheonan, Korea 

This study aimed to investigate the pattern of change that has occurred in respiratory pathogens before and after the outbreak 
of COVID-19, a type of viral pneumonia for which a pandemic was declared (March 2020). The results have been anlayzed by 
gender and age to identify the association between personal hygiene and respiratory pathogen prevention. A retrospective 
analysis was performed on 39,814 sputum, bronchial aspirate, and transtracheal aspirate samples obtained from 15,398 patients 
visiting a university hospital, located in Chungcheongnam-do, South Korea, between January 2018 and December 2021. From 
4,454 patient whose samples were culture positive for bacteria, 6,389 strains were isolated and further cultured. The mean age 
of the outpatients with respiratory pathogens was 66.2 years, and the comparison of the culture test results by gender showed 
that 64.9% (2,892/4,454) were male and 35.1% (1,562/4,454) were female. Compared to the pre-COVID-19 pandemic period, 
the number of outpatients with a request for respiratory microbial cultures after the onset of the pandemic was reduced by 
20.7% and the number of outpatients with a positive culture result was reduced by 23.0%. The number of received respiratory 
samples was reduced by 6.7% after the pandemic, while the sample positive rate was reduced by 18.3%. Among the isolated 
microbial strains, there was a significant decrease of 43.1% for the Acinetobacter baumannii complex, 60.5% for Streptococcus 
pneumoniae, 67.2% for Haemophilus influenzae, and 78.1% for Moraxella catarrhali when compared with pre-COVID-19 levels. 
The distribution of respiratory microbial strains by age group showed that the highest percentage of isolated strains was in 
patients in their 70s. The improvements in personal hygiene due to the COVID-19 pandemic exerted a substantial influence 
on the pattern of change in other common respiratory microorganisms, which implicated the importance of personal hygiene 
management in the prevention of respiratory infections.

Keywords: COVID-19, Pandemic, Respiratory pathogens 
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College of American Pathologists Inspection: 
Why, and What and How to Prepare

Myong Ho (Lucy) Nam

Inova Laboratories and ISCI Lab, Common Wealth of Virginia, USA

The College of American Pathologists (CAP) was established in 1962 and is the world's largest organization of board-
certified pathologists and leading provider of laboratory accreditation and proficiency testing programs. CAP serves patients, 
pathologists and the public by fostering and advocating excellence in the practice of pathology and laboratory medicine 
worldwide. There are currently over 6,000 laboratories accredited by the CAP all over the world, mainly in the US and American 
continents. US Congress enacted the Clinical Laboratory Improvement Amendments (CLIA) of 1988 to ensure the accuracy 
and reliability of all laboratory testing. There are 195,000 laboratories certified under CLIA ranging from small physician office 
labs to large hospital based and independent labs performing millions of test annually encompassing simple routine tests to 
most complex tests including molecular genetic tests. There are three categories of tests (waived, moderate complexity, high 
complexity) and all laboratories performing moderate or high complexity testing must be certified at least every two years by 
accreditation agencies such as CAP, JCAHO, COLA, NY and WA state health departments, etc. Accrediting agencies are charged 
with creating an environment that will encourage complaint reporting by laboratory workers, and implemented validation 
surveys of the laboratories certified by the CMS' staff. Some of the past Quality Initiatives include improved quality control 
requirements in 2003, nationwide Cytology proficiency testing in 2005, complaint tracking system in 2006, performance 
standards and measures for the accrediting organizations, improved data utilization and analysis, etc.
What does it mean to be CAP Certified?
CAP Laboratory Accreditation helps laboratories maintain accuracy of test results and ensure accurate patient diagnosis; 
meet required standards from CLIA, FDA and OSHA; and CAP requirements commonly exceed the standards, bolstering 
patient care and safety. Therefore, in US it is a privilege and symbol of high quality laboratory to be CAP certified. International 
CAP Accreditation program shares the similar purpose and approaches. When the successful CAP survey is over, and the 
Accreditation Certification is received, it is the proud event to celebrate throughout the institution, not just the laboratory.
International CAP Accreditation: Update
Throughout the COVID-19 pandemic, the College of American Pathologists (CAP) has been working to help the member 
laboratories navigate the unique complexity and compliance requirements of SARS-CoV-2 testing along with everyday 
high-quality laboratory management and testing for patients, while the on-site inspection was postponed, but CAP is now 
scheduling international virtual inspections. Labs with overdue inspections are prioritized followed by those laboratories who 
have regularly planned inspections, which will also be virtual. International virtual pilot inspections are going well! 
Some highlights of what to expect:
1.  Both the laboratory director and the inspection team must agree ahead of time to perform the inspection 100% virtually.
2.  The process will require laboratories to provide electronic documents to the inspection team for review as well as be able to 

facilitate, and participate in, some method of live video observation of laboratory practices.
3.  The laboratory director and the team leader will discuss which technologies/platforms to use to accomplish the document 

review and live observation of laboratory practices (Skype, Microsoft Teams, Zoom, FaceTime, or GoToMeeting).
4.  The laboratory director and team leader will determine the inspection date range. Inspections will be comprised of dedicated 

blocks of time over a few days rather than completing the inspection in a single day.
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CAP virtual accreditation assignments team will be contacting the labs with information about scheduling and planning for 
virtual inspection. While scheduling and planning overdue inspections, laboratory will remain CAP accredited. For questions 
beforehand, contact lapassignments@cap.org.

What and How to Prepare for the CAP Accreditation Ready
1.  Know your CAP Checklists: 21 discipline-specific checklists in 2020. These are detailed and stringent, indicating exactly 

what is required from laboratories to be compliant with the accreditation program. As such, the laboratory is required to 
have numerous policies and procedures such as those to ensure quality laboratory testing patient safety. Be sure to use the 
correct version of the Checklists! There is an annual updates and "webinar for checklist updates are held few weeks after the 
announcement of new checklists.

2.  CAP Standards: There are four CAP standards, which constitute the core principles of the CAP's accreditation programs. 
The objectives of the standards is to ensure that accredited laboratories meet the needs of patients, physicians and other 
healthcare practitioners. CAP accredits laboratories that conform to the standards.

3.  Preparation for the lab inspection: A good way to prepare is to create a book of evidence, placing copies of procedures 
behind each checklist questions. Whether paper copies or digital documents, have these invaluable documents available on 
the day of inspection. Stay calm!

4.  Resolve the major deficiencies in the laboratory long before the inspection window: Revisit the Past Inspection deficiencies. 
These include testing personnel competency assessment, reagent storage according to the manufacturer's instructions 
(temperature, humidity, expiration dates, etc.), improper maintenance records, and analytical measurement range verification, 
etc.

5.  Pay attention to CDC and OSHA Laboratory Safety guidelines: Storage of combustible materials, storage of corrosive, 
flammable, or toxic chemicals; incomplete/improper labeling of liquid waste containers, poor labeling of stock solutions or 
secondary containers, faded labels or label falling off; no food/beverages in the lab; maintain eyewash functionality, etc.

6.  Quality Management System should be well designed, functional for the specific laboratory's needs. 
 1)  Establishment of a laboratory management program and laboratory techniques to assure accuracy and improve overall 

quality of survey; 2) thoroughness in safety and health administration; 3) reservation of the performance of laboratory 
services by personnel and proficiency management; 4) provision of appropriate communication with physicians leading to 
improvement in patient care; 5) reduction of testing costs including personnel costs based on evidence by employing the 
above measures,; 6) reduction of laboratory error. 

7. Participate in PT surveys: CAP-PT vs alternate PT. 
8.  How to respond to CAP deficiencies?
  Deficiencies noted as "Corrected On-Site" do not require a written response unless requested by the CAP. Recommendations 

do not require a written response unless requested by the CAP. Retain copies of all documentation submitted for your 
laboratory/facility records. Repeated occurrence of same deficiencies are serious concern for the laboratory's quality 
operation.

New FDA website for specific COVID-19 inquiries:
(https://www.fda.gov/emergency-preparedness-and-response/counterterrorism-and-emerging-threats/coronavirus-disease-
2019-covid-19); latest COVID-19 information including daily roundup (https://www.fda.gov/news-events/fda-newsroom/press-
announcements).

Keywords: CAP, International Inspection, Virtual
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Collection, Transport, Preparation, and Storage of 
Specimens for Molecular Methods-CLSI MM13

Youngjin KIM

Department of Laboratory Medicine, Kyung Hee University Hospital, Kyung Hee University College of Medicine, Seoul, Korea

Molecular diagnostics is expanding its scope of use as new targets increase. In molecular diagnostics, the collection, transport, 
preparation and storage of specimens greatly influence the quality of the test. Efforts are needed to minimize the pre-
examination variables. In this presentation, the CLSI MM13 is reviewed to help improve the quality of molecular tests.
Since the manual is necessary for proper specimen collection, it should be provided in an accessible format (on/offline) by 
the collector. The manual includes the following items; molecular laboratory operating hours, selection of specimen type, 
instruction for dangerous pathogens, specimen acceptance/rejection criteria, container, minimal volume, type of medium or 
swab, labeling requirements, specimen packaging instructions, storage conditions until transport. Instructions for specimen 
handling outside of molecular laboratory operating hours should also be included. In the case of an anatomical pathology 
specimen, the manual should describe in detail whether the slide section or microtome is processed, how many slides are 
required, or whether staining is required. In the case of microbiological samples, if there are special precautions according to the 
test method, the clinician who collects the sample should be informed in advance. In case of a human genetic testing, the test 
consent form, the reason for the test (to determine whether the test is an appropriate test for the patient), and family history 
information are required along with patient information.
When selecting the sample type for molecular testing, follow the manufacturer's instructions. When handling samples other 
than those specified by the manufacturer in the laboratory, the validation process must be performed. In oncology testing, 
specimen types vary from small biopsy to large surgical specimens. In most cases, alcoholic fixatives are appropriate for 
molecular testing. Cell-free DNA can be extracted from whole blood or serum in an EDTA tube. In infectious disease testing, 
all specimens are considered and treated as infectious according to "standard provocation". Depending on the sample type, 
certain types of pathogens that can be detected even in the absence of infection should be considered. Since CMV can be 
detected in whole blood even without symptoms, CMV can be found in bloody specimens. For the purpose of detecting the 
virus, samples should be collected as soon as possible after the onset of symptoms. For example, the varicella-zoster virus has a 
high probability of being positive when the vesicles are just formed in the active state. For high-risk pathogens, ensure that the 
molecular laboratory is notified prior to specimen arrival.
The optimal amount of tissue for nucleic acid extraction depends on the characteristics of the tissue. Highly cellular tissue (e.g. 
bone marrow, lymph node, spleen) is suitable for gDNA extraction and has a high amount of nucleic acid that can be obtained 
per unit weight. Hypocellular tissues (e.g. muscle, fibrous tissue, adipose tissue) are not optimal sources of gDNA and more 
tissue may be required. 
The storage of specimens differs depending on the type of specimen. Urine can be stored 4 to 8 °C and the type of urine 
should be recorded (first void or from a catheter). Stool can be stored 2 to 8 °C. Specimens in Cary-Blair can be stored at room 
temperature. The sterile body fluid can also be stored at 2 to 8 °C. Catheter or shunt specimens are not suitable. Fluid specimens 
should not be added in liquid transport media to avoid dilution of the specimen.
For specimen transportation, Seal the sample container tightly. The international and intra-country transportation regulations 
must be followed in each region. Serum can be shipped at 2-8°C or frozen. Plasma is stable for 5 days at 4-8°C. In the case of 
RNA, the transcript level may be increases when stored for more than 3 hours at room temperature, so if transport is delayed, 
cryopreservation is required. In the case of cfDNA, stabilization is required to prevent further fragmentation and release from 
other cells. For bone marrow aspirate requiring RNA testing, it should be placed in RNA stabilization solution as soon as possible 
and immediately placed on wet ice and transported to the laboratory.

Convention Hall 1+2

175



2022 The 60th Congress of the Korean Association of Medical Technologists

If the sample is not stabilized and cannot be frozen, RNA extraction should begin within 1-4 hours. Nucleic acid extraction is 
performed manually or with automated platforms. The cost, compatibility with workflow, throughput, and space should be 
considered when selecting a platform.
The extracted DNA should be stored in tightly capped, hydrophobic, plastic tubes and can be stored for 26 weeks at room 
temperature, and 1 year at 2-8 °C in the absence of DNase. Long-term storage is possible at -70 °C. RNA should be stored in 
sterile, hydrophobic, plastic tubes that have been handled with gloved hands and treated with diethylpyrocarbonate (DEPC) 
water to remove RNases.
It is important to remove the pre-examination variable to provide accurate and reproducible results. Content may be updated 
as new technologies are introduced into the laboratory.

Keywords: Molecular diagnostics, Nucleic acid extraction, Specimen, Storage, Transport
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Accuracy in Patient and Specimen Identification, 
2nd Edition

Young Jin KO

Department of Laboratory Medicine, Chosun University, Seoul, Korea

Errors resulting from unstandardized identification process regarding patient and specimens are known to result in medication 
errors, misdiagnosis, incorrect treatment, treatment failure, unnecessary surgery, injury, disability, and death.
According to a previous study, 54% of transfusion errors outside the blood bank were caused by problems such as patient 
identification failure or phlebotomist error. According to the final report on adverse transfusion reactions issued by the Korean 
Blood Safety Monitoring System of the National Institute of Organ, Tissue and Blood Management in 2019, there were 218 errors 
in total for one year from October 2018, of which 101 errors related to blood collection and 95 errors after delivery. Almost 
half of them accounted for 47.2% of errors related to patient identification and blood identification during the transfusion and 
specimen collection process.
I would like to delve into the standardized process through the revised CLSI guidelines for accuracy in patient and specimen 
identification (Figure 1).

Figure 1. Flowchart of patient and specimen identification processes (from CLSI guideline GP33 ED2:2019)

The standardized process of patient identification begins with the generation and acceptance of an examination request, which 
is followed by guidelines for the patient's registration process. In the blood collection process, blood is collected through the 
process of confirming the patient and verifying the test request, and labeling and confirmation of the specimen are important.
By examining in detail, the guidelines for patient and specimens identification in the laboratory throughout the standardized 
process, you will be able to look back on whether the current patient identification, specimen collection, and specimen 
identification steps are being performed properly. I would like to review step-by-step standard guidelines for the entire process, 
and share precautions and experiences. In addition, it is important to continuously manage and evaluate errors that may appear 
during the whole process, and how to deal with them and reduce them.
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I plan to review the guidelines in the following order.

1. Patient Identification Process
 a. Generated and received examination request
 b. Patient registration
 c. Patient identification and verification of examination request
 
2. Specimen Identification Process
 a. Labeling guidelines
 b. Labeling in LIS and non-LIS systems
 c. Confirmation of specimen identification

3. Maintain continuous specimen identification
 a. Pre-examination process
 b. Examination process
 c. Post-examination process

4. Special considerations (in brief)
 a. Referral laboratory specimens
 b. Patient self-collected specimens
 c. Non-clinical specimens
 d. Anatomic pathology specimens

5. Quality Management System Essentials
 a. Equipment – Barcode, RFID, Biometrics
 b. Nonconforming event management
 c. Assessments
 d. Continual Improvement

In conclusion, as medical personnel from multiple disciplines are involved in specimen collection for testing, all medical 
personnel must follow policies and procedures, continuously monitor, correct, and educate as detailed in these guidelines to 
avoid patient and specimen identification errors.

Keywords: ID band, Labeling errors, Misidentification, Mislabeling, Patient identification 
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Handling and Processing of Blood Specimens (CLSI GP44)

Jaewoo CHUNG

Department of Laboratory Medicine, Dongguk University Ilsan Hospital, Goyang, Korea

The 4th edition of CLSI GP44 'Procedures for the Handling and Processing of Blood Specimens for Common Laboratory Tests' 
was revised and published in 2010 and a translated version was published in 2014, as the Korean Guidelines Project of the 
Korean Society of Laboratory Medicine. This guideline deals with various problems that may occur in the process of handling 
and processing blood samples - prolonged contact of serum or plasma with cells in the blood due to centrifugation delay; 
hemolysis; change in measurand concentration due to evaporation; incorrect storage temperature; use of inappropriate 
anticoagulants and serum/plasma separators; wrong transport; and processing times. GP44 contains centrifugation of whole 
blood and subsequent procedures. The contents of whole blood collection are covered in CLSI GP41 'Collection of Diagnostic 
Venous Blood Specimens' published in 2017. When using a blood collection test tube mixed with additives, gently turn it up 
and down as many times as in the instructions for use, so that the blood and additives are well mixed. When collecting blood 
from multiple blood collection tubes, mixing is performed between the collection tubes. However, excessive mixing of the 
citrate tube may cause errors by causing hemolysis or platelet aggregation and activation, so gently mix 3-6 times.
Centrifugation after blood collection should be performed as soon as possible. If centrifugation is not possible within 24-
48 hours of blood collection, testing can be performed if the measurand to be tested is stable in whole blood for 24-48 
hours. If non-centrifuged specimens are received 48 hours after blood draw, testing should not be performed unless there is 
conclusive evidence that long contact times do not result in erroneous results. Therefore, for reliable results, the stability of the 
specimen should be defined for each test. CLSI GP44 provides information on the measurable stability of whole blood at room 
temperature through an appendix (Figure 1). It is necessary to confirm the change of the measurand due to factors in the pre-
analytical stage, such as pneumatic transportation system and hemolysis, and establish laboratory procedures.

Figure. 1. Uncentrifuged specimen stability in representative measured at room temperature in CLIS GP44.

Keywords: Blood collection, Centrifugation, Processing, Pre-analytical stage, Transport
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COVID- 19 Epidemic in Myanmar

Win Min Than

Myanmar Medical Technologist Association, Myanmar

In Myanmar, the first COVID-19 reported cases were identified on 23rd March 2020 and then the virus had rapidly spread to all 
states and regions. During the first wave of the COVID-19 epidemic, there were 379 confirmed cases, 359 recovered cases (94.7%), 
and 6 deaths (2.4%). 
As the COVID-19 response in Myanmar, the National Level Central Committee on Prevention, Control and Treatment of 
COVID-19 established and announced the rules and regulations of COVID-19 preventive measures. To control the disease 
spread, the government implemented the mitigation measures as nonpharmaceutical interventions (NPIs) such as school 
closure, public education on hand washing, facemask wearing, social distancing, border closures, stay at home, partial 
lockdown, travel restriction, quarantined the people arrived back from abroad, contact tracing, early identification and 
hospitalization of all confirmed cases. 

After almost a month without local transmission, the second wave started on 19th August 2020 in Rakhine State and the 
reported cases abruptly increased. The disease spread to whole country and Yangon became a major epicenter. In the first week 
of October 2020, the government could conduct over 10,000 tests daily with more than 10% of test positivity rate. As of 14th 
March 2021, the total confirmed cases were 142,136 with 3201 deaths. The cases were increasingly reported in Yangon Region 
followed by Mandalay, Bago, Ayeyarwaddy, and Rakhine State
Ministry of Health (MOH) reported 143,318 confirmed cases with 132,264 recovered cases (92.2%) and 3216 deaths (2.2%) 
through 26th May 2021.
After performing the containment and mitigation measures (such as stay-at-home, lockdown, ban entry for all countries) by the 
government to prevent the disease spread, the new confirmed cases were reduced consequently. 

In the third wave of the epidemic, MOH reported that more than 2000 daily confirmed cases were detected starting from 1st July 
2021, more than 4000 daily confirmed cases starting from 8th July 2021, and more than 6000 daily confirmed cases starting from 
14th July 2021. For the COVID-19 related deaths, more than 100 daily deaths were reported starting from 13th July 2021, more 
than 200 daily deaths starting from 17th July 2021, and more than 300 deaths starting from 22nd July 2021. The third wave of 
the COVID-19 epidemic took a peak in the fourth week of July (on 22nd July) 2021 and the length of the critical period (from the 
start of the wave to its peak) was 56 days.
At the start of the third wave, the daily total test was below 2000 and the percent positivity of the test was around 5.0%. To detect 
more COVID-19 positive patients in the community, to reduce the secondary cases, and to get more accessibility of diagnostic 
testing, MOH expanded the testing capacity at both public and private health sectors. Hence, MOH could perform more than 2000 
daily total tests starting from 7th June 2021, more than 10,000 daily total tests starting from 4th July 2021, and more than 20,000 
daily total tests starting from 30th August 2021. In the last week of July, the percent positivity was more than 30% with a range of 
34.2–40.8%. Then, it was reduced continuously and remained at less than 5% starting from 24th October 2021. 
To contain the spread of COVID-19, it is vital to understand the circumstances of the SARS-CoV-2 transmission and the 
preventive measures available to reduce the spread of the disease. MOH performed the measures to control the spread of 
disease (e.g. mask campaign, health education, quarantine and screening the people who came back from foreign countries 
and travelers, development of community test centers, expansion of testing and treatment facilities, etc.). 
To reduce the risk of disease spread effectively, Myanmar is making an effort to improve the vaccination coverage according to 
National Deployment Plan, and vaccination program was implemented with the priority target groups (such as the people 
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over the age of 65, 55, and 45 years, health workers, government staff, the students with the age of older than 12 years, 
ethnic minority and the migrants). For the response to the COVID-19 epidemic, the Myanmar government enacted a range of 
COVID-19 containment measures. 
MOH imposed a stay-at-home restriction in the highest case detected areas and there were 119 stay-at-home townships from 
14 states and regions starting from 29th May to 25th August 2021. In addition, the government adopted additional containment 
measures such as school closure (started from 12th July to 31st October 2021) and office closure (started from 17th July to 10th 
September 2021.
Variants were Alpha: B.1.1.7, Delta: B.1.617.2 (Variants of Concern), and Kappa: B.1.617.1 (former Variants of Interest). Beta: B.1.351 
variant (Variants of Concern) was newly detected in Myanmar. As the COVID-19 disease surveillance, on 31st August 2021, MOH 
stated that Delta variants were detected again.
As of 24th November 2021, MOH reported that the total confirmed cases were 519,731 cases with 493,399 recoveries (94.9%) 
and 19,049 deaths (3.7%).
In December 2021, 30 SARS - CoV-2 samples from Myanmar was sent to National Institute of Health, Thailand (NIH) for genomic 
sequencing. According to the results from NIH, Thailand on 28 December 2021, out of 30 samples, 4 samples are reported as 
Omicron variants and 26 samples as delta variants. From January to March 2022 daily new infections are 75 to 254 and peak is 
3391 on 25th February. New infections fell from April to June 2022. On 26th June, 18 new infections were found and positivity 
rate is less than1%. Daily deaths are 4 to 0 in the same period and highest is 4 on 3rd March. After 5th April death is 0 till 28 June 
2022.
Up to 29 June 2022 there have been 613,577 infections and 19,434 coronavirus-related deaths reported in the country since the 
pandemic began.
Vaccination
Vaccination program was implemented with the priority target groups (such as the people over the age of 65, 55, and 45 years, 
health workers, government staff, the students with the age of older than 12 years, ethnic minority and the migrants).
Myanmar has administered at least 62,259,560 doses of COVID vaccines so far. Assuming every person needs 2 doses, that's 
enough to have vaccinated about 57.6% of the country's population.

Role of medical laboratory in epidemic
Medical laboratory played an important role in detection and confirmation of COVID- 19 infection and management of patients.
The COVID-19 tests by reverse transcription polymerase chain reaction (RT-PCR) technology were being carried out at the 
National Health Laboratory in Yangon, Department of Medical Research (Lower Myanmar), Public Health Laboratories (Mandalay, 
Mawlamyaing, Taunggyi, and Muse), No. 1 Defence Services General Hospital (1000 bedded), No. 2 Defence Services General 
Hospital (1000 bedded), and No. 17 Military Hospital (100 bedded).SD Biosensor (Standard Q COVID- 19 Ag Test) was used as 
rapid screening test for the suspected patients and travelers at hospitals, treatment centers and test centers. Positive cases were 
confirmed by RT-PCR.
Haematological and biochemical markers are related to the severity of disease. White blood cell counts, haemoglobin, 
C-reactive protein, erythrocyte sedimentation rate, urea and electrolytes (Na+, K+, Cl- and HCO3-), alanine transaminase, 
aspartate transaminase, prothrombin time, D-dimer, LDH and ferritin and procalcitonin were tested for the management and 
treatment of the patients.
Myanmar Medical Technologist Association Activities
Myanmar Medical Technologist Association (MMTA) members, Medical Technologists and Medical Laboratory Technicians took 
part in tasks against COVID- 19 at hospitals, treatment centers and test centers. MMTA members Ms Moe Theingi and Ms Nang 
Shwe Yin paid volunteer service for a month (December 2020 and January 2021) at treatment center, Phaung Gyi Hospital, 
Hlegu Township, Yangon Region.
MMTA also donated facilities for MMTA members who were paying volunteer services in functions against COVID- 19 in 
December 2020.
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Living with Covid-19: A Journey of Discovery and 
Challenges For Protective Equipment

During the COVID-19 Lockdown

Faridah Robiah, ISMAIL

Malaysian Institute of Medical Laboratory Sciences, Malaysia

Malaysia reported her first positive Severe Acute Respiratory Syndrome Coronavirus Type 2 (SARS-CoV-2), or COVID-19, an 
imported case, on 25th January 2020. By the end of March 2020, Malaysia had identified over 2,000 active cases of the virus 
in every state and the federal territory of the nation. In response to the spike in COVID-19 cases in March 2020, the Malaysian 
government imposed a nationwide lockdown known as the Movement Control Order (MCO) that lasted until 1st May 2022.
The World Health Organization (WHO) declared a global COVID-19 pandemic on 11th March 2020. The WHO and the Malaysian 
Ministry of Health (MOH) have come up with a Standard Operation Procedure (SOP) to arrest the spread of COVID-19 globally 
and nationwide, respectively. Wearing a face mask is one of the SOPs. COVID-19 keeps escalating and overwhelming healthcare 
providers and facilities. The COVID-19 medical Personal Protective Equipment (PPE) includes surgical face masks, particulate 
filter respirators (e.g., N95), gloves, goggles, safety glasses, face shields, gowns, and aprons. One of the PPE, the surgical face 
masks, was made unavailable to the general public. Priority was given to the healthcare sector. The SOP stipulated that wearing 
a face mask is mandatory in public areas when caring for COVID-19-positive household members and during home quarantine. 
The face mask protects the wearer and others from contaminated air droplets and aerosols. Due to the unavailability of surgical 
face masks on the market, I resorted to making cloth face masks for my family. The cloth face mask is not included in the 
COVID-19 PPE. With the surgical face mask shortage, the WHO and the Malaysian Ministry of Health (MOH) recommended the 
cloth mask instead. Thus began my research for the optimum cloth face mask, the material and the pattern. WHO and MOH 
recommended a three-layer cloth face mask made from woven fabric such as cotton, cotton-blend, polyester or non-woven 
fabric. The research for cloth fabrics that complies with the WHO and MOH recommendations was all done through the internet.

The fabric for making a face mask has to comply with parameters for an effective face mask against airborne aerosols and 
droplets. The parameters are (i) Particle Filtration Efficiency (PFE) and (ii) Air Permeability (AP), and (iii) fabric weave and thread 
count. Particle Filtration Efficiency (PFE) is the efficiency of fabric in filtering airborne particles such COVID-19 virus. The size 
of the COVID-19 virion is 0.06-0.14 µm in diameter. The virus is encapsulated in the respiratory fluids as particle aerosol and 
droplets when exhaled, with a minimum size of 9.3 µm. The PFE is the particle counts through the fabric sample compared to 
the control counts and expressed in percentage.
A PFE of 95% means 95% of particles were blocked from passing through the fabric sample. A cloth mask can achieve high PFE 
against aerosol particles ranging from 0.01 µm to 10 µm by combining different fabric types in a 3-layer face mask. A PFE test 
on a 2-layer cloth face mask in the combination of cotton-silk and cotton-flannel, using a particle size of <0.3 µm and>0.3 µm, 
has demonstrated a PFE of>80% and>90%, respectively.Air permeability measures the ability of air to pass through a fabric. The 
property of a cloth face mask is the fabric's air permeability or breathability, which is comfortable for breathing without feeling 
suffocated. Air permeability is tested by the 'fire blow test' by blowing air through a fabric barrier to extinguish the candle flame. 
If the candle flame is extinguished, it means the fabric is porous, allowing aerosol and particulate droplets to pass through the 
fabric barrier.
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The type fabric weave madrid protococomes in a plain weave, satin weave and twill weave. The thread count or threads per inch 
(TPI) indicates the number of threads used in weaving is an indicator of the fabric weight as a light, medium or heavy weight. 
The thread count can range from 150-600 TPI, and a 400 TPI is adequate as beyond 400 TPI is not significant to the outcome. The 
'light-passing-through test' is a test when a cloth swath is placed against a light source and does not allow light to pass through. 
The cloth face mask construction uses a tightly-weave, medium-weight, three-layered, and breathable fabric.

Besides the fabric's physical properties, Fit Factor facial fitness ensures no or minimum openings and gaps between the mask 
edge and the facial contours. The health authorities recommended material for a cloth face mask is cotton, polycotton, a cotton 
blend with polyester, and polyester in three layers and any fabric combination. The fabric for a cloth face mask has to be soft, 
light, and gentle on the skin (skin friendly), breathable, highly absorbent, hypoallergenic, healthy fabrics and environmentally 
safe. 

The cloth face mask has to have a broad coverage area, ensuring complete protection by properly covering the nose-bridge, 
mouth, and chin. After much searching on the internet, the initial face mask pattern chosen was the Olson mask pattern. 
Clayton and Rose from UnityPoint Health, Cedar Rapids, Iowa, USA, developed the mask pattern and named it in honour of 
nurse Lyla Mae Olson. The Olson-style mask is rounded and almost cone-shaped. The mask's template is downloadable from 
Craft Passion's website. The Olson mask template comes in three sizes; Large, Medium and Small. The second face mask pattern 
was the Jesse mask. Jesse Killion, an engineer, designed the Jesse mask. He teamed up with Cindi Rang, a quilter and nursing 
practitioner, and they created a safe and comfortable mask that will fit every shape and size of the face. The mask template is 
downloadable from Fabric Patch's website or https://media.rainpos.com/220/jessemask.pdf. Jesse face masks come in many 
sizes, Average (9 different templates), Narrow (8 templates), Wide (8 templates) and with instructions to take face measurements 
from i) Nosebridge-to-Ear and ii) Nosebridge to below the chin. Jesse's face mask has a better fit than the Olson-style mask. The 
materials required for making a cloth face are fabrics (cotton, polycotton and polyester), elastic bands for the earloops and the 
pattern template.

During the early phase of MCO, only grocery stores and pharmacies were allowed to open for business, but not the textile 
and haberdashery shops, which were considered non-essential. Hence, the purchased materials for the cloth face mask were 
via online shopping. The challenges are the materials to be purchased and the delivery time. The inability to see and feel the 
fabrics, limited fabric information, and not being able to conduct the "light-passing through test". Fabrics were identified only as 
cotton, polyester, or polycotton without being specific about the percentages of cotton to polyester. The details on the filtration 
efficiency, air permeability, TPI, and type of weave of fabrics were absent. The procurement of materials was likened to blind 
buying and hoping for the best outcome.

A cloth face mask with the appropriate pattern and constructed in three layers of cotton, cotton (flannel) or non-woven 
material, polyester or cotton fabrics configuration is adequate to minimize the spread of COVID-19 in the community.
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COVID-19: Role of ICMLS in Training & Capacity Building of 
Medical Laboratory Professionals in India 

Kaptan Singh Sehrawat, President, Indian Confederation of Medical Laboratory Science

Technical Officer, Department of Biochemistry Kalawati Saran Children's Hospital, New Delhi. India

COVID-19 emerged as a dangerous situation for the entire World. There were multiple logistics and trained human resource 
challenges around the globe for providing timely laboratory diagnosis & clinical management. India also faced different stages 
of the pandemic yet in this ever changing paradigm, the Government of India in association with the stakeholders in healthcare 
sector namely Doctors, Nurses, Medical Laboratory Professionals and other Allied Healthcare Professionals (AHPs) continuously 
worked hard to evolve its testing and clinical management strategies. 
During COVID-19, Medical Laboratory Professionals played a critical role in India for scaling up sampling and laboratory testing, 
capacity building, field surveillance, etc. Therefore, one of the major demand during COVID-19 was to provide trained human 
resource for medical laboratories in order to empower testing facilities in medical diagnostic laboratories all across the country. 
Many healthcare Associations including ICMLS played a proactive role to support Central and State Governments for preparing 
necessary training module in all the relevant areas for capacity building of healthcare professionals. 
The Expert Committee of ICMLS organized a full series of scientific webinar during COVID-19 on all important areas to keep 
medical laboratory professionals updated for the emerging challenges.
The national webinar series organized by the ICMLS during first wave of COVID-19 from 11th to 25th May, 2020 was as follows:

Convention Hall 3

S. No. Topics covered in National Webinar Series organized by Indian Confederation of Medical Laboratory Science (ICMLS)

1 Collection of samples (Respiratory/Blood) for COVID-19 from community as well as laboratory: Guidelines and future roadmap.

2 COVID-19: Epidemiology, Pathophysiology and Management.

3 Covid-19 testing from an Immunological point of view.

4 Molecular testing (RT-PCR) of COVID-19 from respiratory tract samples: Gold standard method.

5 Blood banking amid Corona crisis & future prospects.

6 Collection and processing of Convalescent plasma: a remedy for COVID-19.

7 Point of care testing (POCT) in Intensive Care Unit: testing time of COVID-19 pandemic.

8 Renal Dialysis techniques during COVID-19: Learning and guidelines.

9 Hematological abnormalities in COVID-19.

10
The role of Clinical Biochemistry in Covid-19 management: Protocol for sample collection, transport, handling, testing, reporting 

& disposal of specimens.

11 An update on biomedical waste management guidelines in context of COVID-19 pandemic.

12 SARS-CoV-2 Research using Next Generation Sequencing.

13 Online teaching modalities during COVID-19.

14 Managing COVID-19 Control room activity of a tertiary care Central Government Hospital.

15 COVID-19: Sharing work experiences & Challenges of Medical Laboratory Corona Warriors: Future perspective and planning. 
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Further during 2nd wave of COVID-19, the ICMLS in collaboration with Central Govt. authorities in India prepared various 
training modules for medical laboratory professionals and when required by the Government, the ICMLS also provided the list 
of trained volunteer medical laboratory professionals to support testing facilities across various parts of the Country.
The list of training modules prepared by the ICMLS Expert Committee is as under-

Further, the ICMLS in collaboration with other professional organizations conducted a number of survey-based studies to 
assess the knowledge attitude and perspective of medical laboratory professionals towards key issues and challenges during 
COVID-19. On the basis of the feedback received from the members various organizational steps were taken to address the 
grievances of medical laboratory professionals.
The Central Government. has taken important initiatives collectively during COVID-19; for expanding testing capacity by 
leveraging technology such as use of automated PCR and RNA extraction platforms, augmenting COVID-19 testing capacity, 
establishing mentor institutes for upscaling testing facilities, building capacity of scientific and technical institutions, expanding 
outreach through technological innovations, collaborating with private sector, NGOs, Associations to boost testing capacity, 
use of faster COVID-19 testing kits, safeguarding quality assurance by setting up quality control processes, setting up various 
validation centers to strengthen regulations for diagnostics, constituting robust supply chain processes and developing 
advisories for testing platforms etc. 
To maintain the morale of COVID-Warriors during these ever-changing tough times was most critical. On this front as well the 
NGOs & health Associations including ICMLS played very important role. It is pertinent to mention that even during this difficult 
time, National Medical Laboratory Professional Week (NMLPW) was celebrated virtually with the same spirit and zeal to keep 
their fraternity motivated. On the basis of the feedback received from it was appreciated; that ICMLS has played very supportive 
role during COVID-19 and it was thus proved that the Professional Associations can play an important role in a pandemic 
situation similar to COVID-19 in future as well.

S. No.
Training & Human Resources capacity building modules under the aegis of the National Empowered Group-3 on COVID-19 

under iGOT & MoHFW: September, 2021

1 COVID-19: Sample collection & Transportation

2 COVID-19: Molecular Testing-RT-PCR & CBNAAT

3 Point of Care Testing during COVID-19

4 Good Laboratory Practice during COVID-19 
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Living With COVID-19: 
What Pandemic Taught Us On Laboratory Biosafety?

Ronaldo E. PUNO1, 2

1Immediate Past President, Philippine Association of Medical Technologists, Manila, Philippines
2Vice-President, Biorisk Association of the Philippines, Manila, Philippines

The year 2020 and the next two years or so ,will be remembered as the time that literally changed the global landscape in terms 
of biosafety and public health. When pandemic hit the world, laboratories everywhere dropped everything else to focus on the 
virus.The way organizations respond to the pandemic shows what they are made of.
Changes and challenges came along which tested the resiliency of any laboratory biosafety professional. One of the earliest 
challenges many medical laboratory scientists faced was dealing with the fears of staff who would have to work with COVID-19 
patients or specimens with biosafety as the main issue.
Two years after the onset of the pandemic, many organizations began work with reprocessing personal protective equipment 
(PPE) so that it could be safely reused. Shortages of supplies helped us to realize things never before considered. The situation 
also emphasized the need for risk assessments. Performing these assessments routinely and reviewing them helped to keep 
laboratory personnel safe as work continues in the testing departments.
This pandemic has also taught lessons to the public about their perception of safety. Before pandemic, there were very few 
hand sanitizing stations available in public areas. Now, they are readily-available anywhere. Certainly, hand washing frequency 
has increased, and masking along with social distancing have made some differences.
While much has changed globally, there are some positive things that have developed, there are new ideas about how to face 
certain laboratory safety issues in the future and there are plenty of lessons learned that will help us as we move toward the new 
normal. Remember the good safety practices, the strategic supplies acquisition and the importance of using risk assessments to 
mitigate hazards

Keywords: Biosafety, Risk assessment, Personal protective equipment
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Effectiveness of SARS-CoV-2 Anti-N Antibody Testing from 
a 3-month Experience in a Tertiary Care Hospital

Young Eun CHO, Seungtaek LIM 

Department of Laboratory Medicine, Asan Medical Center, Seoul, Korea 

Since Coronavirus Disease 2019 (COVID-19) vaccination is a critical tool to control the transmission of virus, vaccination program 
started on Feb 26, 2021 in Korea. Approximately 85% of population have been vaccinated with a second dose by April 2022. 
Serology testing of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) had mainly targeted the spike (S) protein, 
but the nucleocapsid (N) protein has been newly emerged as an alternative target with completion of vaccination program. 
The SARS-CoV-2 anti-N antibody test results were retrospectively reviewed for evaluating effectiveness of anti-N antibody tests. 
The patients who took both of anti-N antibody test and SARS-CoV-2 real-time reverse-transcriptase polymerase chain reaction 
(RT-PCR) test on the same day from March 2022 to May 2022 in a tertiary care hospital. Specimen for Anti-SARS-CoV-2 N protein 
Antibody was tested with Elecsys Anti-SARS-CoV-2 electrochemiluminescence immunoassay (Roche Diagnostics, Rotkreuz, 
Switzerland). PCR test was performed with Allplex SARS-CoV-2 assay (Seegene, Seoul, Korea). An overall agreement (OA) rate 
between two tests was calculated. A total of 120 patients were enrolled in this study; forty (33.3%) patients were positive for 
Anti-N antibody test. For RT-PCR test, 84 (70%) patients showed positive. OA of two test were 35%. Of 36 SARS-CoV-2 RT-PCR-
negative patients, 17 (47.2%) were positive for SARS-CoV-2 anti-N antibody test; this result was possibly affected by increased 
prevalence of SARS-CoV-2 in the community. Of 84 SARS-CoV-2 RT-PCR-positive patients, 61 patients were negative for SARS-
CoV-2 anti-N test. Low sensitivity of anti-N test and delayed emergence of anti-N antibody could cause negative anti-N result 
in SARS-CoV-2 RT-PCR-positive patients. SARS-CoV-2 anti-N antibody test could detect individuals with previous SARS-CoV-2 
infection history in approximately half of SARS-CoV-2 RT-PCR-negative patients. Although limitations of anti-N antibody testing 
partially caused by interpersonal variation in anti-N antibody production, the past history of COVID-19 infection could be 
revealed by positive anti-N antibody tests in vaccinated patients in the COVID-19 pandemic era. 
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Usefulness of T-SPOT.TB Test for Latent TB Infection

Yumi SHIN 

Department of Diagnostic Immunology, Seegene Medical Foundation, Seoul, Korea 

Tuberculosis (TB) is a respiratory disease caused by Mycobacterium tuberculosis infection of the lungs or other organs. 
However, not all infected people will develop tuberculosis. In the past, tuberculosis was mistaken for a common cold because 
the symptoms were similar to a common cold. And many people died of tuberculosis. However, TB is currently a disease that 
can be cured more than 90%. However, early detection and treatment are important because the affected areas of tuberculosis 
have sequelae in various forms, and regular health management is important because recurrence can occur even after 
being cured. I would like to present you to the T-SPOT.TB test to diagnose latent tuberculosis. In addition, we will learn about 
tuberculosis overview, latent tuberculosis and active tuberculosis. The T-SPOT. TB test is only TB test with sensitivity of 98.8% 
and specificity above 99%. The T-SPOT. TB test is reliable even in challenging testing population, including BCG vaccinated and 
immunocompromised (HIV-infected, organ transplant patients, immunosuppressive patients), and pediatric patients. 

Keywords: Active TB infection, Latent TB infection, Mycobacterium tuberculosis 

Room 301-302

188



2022 The 60th Congress of the Korean Association of Medical Technologists

Cryptococcal Antigen Test by Latex Agglutination and 
RF for 10 Years in a Tertiary Korean Hospital

Jungyong PARK1, Younhee PARK2, Nanhee YOU1 
1Department of Laboratory Medicine, Severance Hospital, Seoul, Korea

2Department of Laboratory Medicine, Yonsei University college of Medicine, Seoul, Korea 

Fungi are increasingly recognized as major clinical pathogens in critically ill patients. Emerging pathogen such as Candida, 
Cryptococcus spp. are most frequently isolated from clinical setup. Fungal infection prevalence is increasing due to increases 
in the aging population, patients with immunocompromised status. Due to lack of sensitive methods for diagnosis, high 
mortality is associated with the disease. So, early diagnosis is important to prevent severity. One of serological methods is 
latex agglutination test (LAT). But, false positive in the LAT is reported occasionally. RF is one of the well-known cause of false 
positive result of LAT. We examined the positive rate of Cryptococcal latex agglutination method, Rheumatoid factor (RF). 
Evaluation of Cryptococcal antigen LAT was done for cerebrospinal fluid (CSF), serum. For the study, a total of 8306 samples 
5053 patients including serum, CSF were collected from January 2009 to October 2019. The sample were tested by latex 
agglutination of Cryptococcal antigen from serum, CSF. RF were tested by latex agglutination from serum. Serum only ordered 
from total specimen to test Cryptococcal LAT is 1526 cases. CSF only ordered is 1425 cases. Both serum and CSF ordered cases 
simultaneously are 2102 cases. Positive rate of Cryptococcal antigen in CSF is 2.3%, 4.2% in serum respectively. Among invasive 
Cryptococcal disease patients, CSF only ordered and resulted positive is 1 case. CSF showed positive, serum showed negative 
is 1 case. 18 cases showed CSF positive, serum positive at the same time. 36 cases had CSF negative, serum positive. RF were 
tested in 161,690 patients. Overall positivity of RF is 12.7%, Cryptococcal positive LAT patients with serum only positive results 
93.8% RF positive rate, CSF positive, serum positive simultaneously showed 40% of RF positive. CSF negative, serum positive at 
the same time showed 44.4% of RF positive. The LAT of Cryptococcal antigen test is a surrogate test for the fungal antigen test, 
mainly for the Cryptococcal infection. But false positive could not be ruled out. When Cryptococcal antigen LAT performed, 
possible false positive should be considered. 
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A Comparison Study of 4 Different C-peptide Reagents

Sori LEE, Juyeon KONG, Hye Jin RYU 

Samkwang Medical Laboratories, Seoul, Korea

C-peptide is an abbreviation of a connecting peptide that connects proinsulin and is used as an index to indirectly evaluate 
insulin secretion ability. The automatic chemiluminescence immunity equipment that measures C-peptide has excellent 
sensitivity and specificity, and maximizes the efficiency of inspection work. The reference values of each equipment do not 
differ significantly, but if you look at the statistics of the results of external quality control, there is a difference in the results. For 
accurate diagnosis, we want to compare and evaluate the results between the devices using the four most commonly used 
types of equipment. The 185 patient samples requested here were tested at the same time using Roche Cobas E801, Abbott 
Architect, Siemens Immulite2000, and Beckmanncoulter Unicel DxI800. To verify accuracy, accuracy was verified with the WHO 
International Standard 1st International Standard for Human C-peptide material. Concentrations were varied within the AMR 
range of each instrument, and the results outside the AMR range were diluted for statistical accuracy. Each equipment was 
compared and evaluated based on the Unicel DxI used herein. The correlation between Immulite and Unicel DxI was 0.992, with 
an average difference of -37.16 bias %. The correlation between Cobase and UnicelDxI was 0.990, with an average difference of 
-48.87 bias%. These correlations between Architect and UnicelDxI was 0.993, and there was an average -24.35 bias % difference. 
For reference, the correlation between Immulite and Cobase was 0.981, showing an average -20.37 bias % difference. When 
comparing the results of the WHO International Standard 1st International Standard for Human C-peptide, the recovery % 
of each was 100.71 % for Unicel DxI, 101.37 % for Immulite, 94.72 % for Cobase, and 100.35 % for Architect. The correlation 
between each equipment was 0.989 or higher on average, and the difference between each result showed a difference of 
at least 1.34% to a maximum of 48.87%. As a result of verifying accuracy with WHO standard substances, all of them were 
acceptable, and Cobas showed low recovery%. The reason why there is a big difference in bios% between standard products 
and patient samples is the matrix effect of each reagent. 
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HLA Genotyping Test by Next-generation Sequencing

Kwangho LEE 

Department of Laboratory Medicine, Asan Medical Center, Seoul, Korea 

The human leukocyte antigen (HLA) system is associated with immunorecognition and is the highest polymorphic region of 
the human genome. Due to these characteristics, allelic concordance of the HLA types between donors and recipients in bone 
marrow transplantation or some solid organ transplantation helps to increase the survival rate after transplantation. In the 
past, HLA types were classified through serological reactions. But in the case of bone marrow transplantation, matching HLA 
types up to amino acid levels showed a significant difference in survival rate after transplantation, resulting in a demand for 
molecular testing of HLA genotyping. Sanger based sequencing (SBT) has been mainly used for high-resolution molecular test 
for HLA genotyping. But recently, with advance of next generation sequencing (NGS) technologies, HLA genotyping by NGS 
is also being performed in clinical purpose. Of several platforms for NGS, Illumina is commonly used for HLA genotyping in 
Korea. NGS process consists of wet bench and dry bench. Wet bench is a step for handling samples, including processes such 
as DNA extraction, library preparation, and sequence generation. Dry bench is a data reading process using base calling and 
sequence analysis. In the dry bench process, the versions of algorithms and databases can make a difference in the results, 
and appropriate quality control data ensure the accuracy of results. There are several error factors that can occur in NGS, such 
as allele dropout, crossover products, and high complexity regions (STR, homopolymer regions). Compared to SBT, NGS can 
analysis a wider range of genes and can also resolve phase ambiguity that SBT cannot resolve. The Department of Laboratory 
Medicine at Asan Medical Center also changed the HLA genotyping method from SBT to NGS this year and conducted a 
primary test. Considering the advantages of NGS, HLA genotyping by NGS is considered to be highly clinically useful. 
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Association of FP and FN, High-background Cases with 
Humidity in One Lambda LABType HLA-DR Typing

Hyang Son AN, Jung Sun LEE 

Department of Laboratory Medicine, Seoul National University Hospital, Seoul, Korea 

In this laboratory, human leukocyte antigen (HLA) typing is performed with One Lambda LABType® SSO as an HLA typing 
of recipients and donors to prepare solid organ transplants. Among 611 HLA DR tests conducted for six months from July to 
December 2019, a high-background case of specific beads (#087, #051, #006) frequently appeared in the reagents of Lot 20 
occurred. Therefore, the common characteristics they are caused by were reviewed. Also, the relationship between the number 
of cut-off correction cases of specific beads and humidity in the laboratory was compared and analyzed. Of the 611 HLA DR 
typing tests in 6 months, 78 cases were reported by modifying the cut-off of specific beads. Therefore, the typical characteristics 
of the causes of the cut-off correction were reviewed. The relationship between the number of specific beads cut-off correction 
cases and the test room humidity on the test day was compared and analyzed. Assuming that the allowable humidity in CLSI is 
30-50%, the number of cut-off modifications significantly increased if the humidity on the test day was 30% or less (OR=3.828, 
P=0.001). On the other hand, when the humidity was more than 50%, there was no significant difference in the number of cut-
off modifications (OR=1.817, P=0.158). As a result, the hypothesis that the number of cut-off modifications will be higher when 
the humidity of the test room is low was supported. In solid organ transplantation, donor HLA typing is an essential factor in 
donor-specific HLA antibody (DSA) analysis for beneficiaries. In particular, since DR4 has a higher distribution of groups than 
other alleles, it is beneficial to use it as an intermediate resolution expressed in a four-digit group rather than a two-digit value 
when analyzing DSA during HLA Ab in Korea. Therefore, through this case analysis for six months, recognizing the situation 
to be careful in the HLA DR test, especially the situation of variables such as humidity, will be a good experience case for the 
examination process and analysis of the institution performing HLA Typing. 
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Ability of Myeloid Derived Suppressor Cells in Chronic 
Graft-versus-host Disease after Hematopoietic Stem Cells 

Transplantation

Mari KUNIHIRO1,2, Hideaki FUJIWARA3, Keisuke SEIKE1, Tadashi OHYAMA1, Yui KAMBARA1, Akira 

YAMAMOTO3, Hisakazu NISHIMORI3, Nobuharu FUJII4, Yoshinobu MAEDA1,3 

1Department of Hematology, Oncology, Allergy and Respiratory Medicine, Okayama University Graduate School, Okayama, Japan
2Department of Hematology, Fukuyama City Hospital, Fukuyama, Japan

3Department of Hematology and Oncology, Okayama University Hospital, Okayama, Japan
4Division of Transfusion, Okayama University Hospital, Okayama, Japan 

Graft-versus-host disease (GVHD) represents the major complication after allogeneic hematopoietic stem cell transplantation 
(allo-HSCT), resulting in significant morbidity and mortality. GVHD occurs when T cells in the graft recognize alloantigens and 
activate them, subsequently damaging the recipient tissues. Among GVHD, the prognosis of lung chronic GVHD (cGVHD) is still 
poor, and no efficient treatments exist other than lung transplantation. Myeloid-derived suppressor cells (MDSCs) represent 
a population of heterogeneous myeloid cells characterized to suppress T cell functions. MDSCs have been proven to play an 
important role in protecting acute GVHD, but it is unclear whether MDSCs ameliorate lung cGVHD. Here, we investigated the 
ability of MDSCs using a lung cGVHD model after allo-HSCT. We utilized the major histocompatibility complex (MHC) disparate 
C57BL/6J (B6, H2b) → B10.BR (H2k) model. Recipient B10.BR mice were conditioned with cyclophosphamide (120 mg/kg/day, 
intraperitoneally, day-3 and -2) and TBI (8.3 Gy, day-1), followed by an infusion of 10×106 bone marrow (BM) plus 60,000 purified 
splenic T cells from either syngeneic B10.BR or allogeneic B6 donors (day 0). The splenocytes, BM cells, and bronchoalveolar 
lavage fluid (BALF) from syngeneic and allogeneic mice were analyzed on day 49 post-HSCT using pulmonary function test, 
histopathologic analysis, and flow cytometry. On day 49, allogeneic mice showed a significant increase in airway resistance and 
elastance with decreased compliance compared with that of syngeneic mice. These data indicate lung cGVHD in the allogeneic 
group. The lung in the allogeneic group displayed a significant increase of collagenous deposition around bronchioles and 
blood vessels using Masson trichrome stain, which indicated pulmonary fibrosis. Flow cytometric analysis showed increased 
MDSCs in the BM, spleen, and BALF in the allogeneic group. The expression of inducible nitric oxide synthase (iNOS) in MDSCs, 
which could inhibit T cell proliferation, and BALF in the allogeneic group was significantly lower than that of the syngeneic 
group. Although MDSCs expansion was observed in the allogeneic mice presenting pulmonary fibrosis, the expression of iNOS 
in MDSCs was decreased. These results indicated that downregulated iNOS was involved in the exhaustion of MDSCs function, 
which was implied in lung cGVHD. 
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Companion Diagnostic for Triple-Negative of 
Breast Cancer

Tae-Keun KIM

Department of Pathology, Hanyang University Guri-Hospital, Guri, Korea

Cancer, the leading cause of death, is on the rise worldwide. Accordingly, there has been a lot of research and progress on gene 
mutations related to cancer growth and the development of targeted treatments. Triple-negative breast cancer (TNBC) is a kind 
of breast cancer that does not have any of the receptors (estrogen, progesterone, human epidermal growth factor receptor 2 
(HER2) that are commonly found in breast cancer. Approximately 10-15% of all breast cancers are triple-negative. Also TNBC has 
clinical features that include high invasiveness, high metastatic potential, proneness to relapse, and poor prognosis. TNBC is also 
refractory to treatment. Programmed death-ligand 1 (PD-L1) is used for immunotherapy and frequently found in various human 
cancers, including breast cancer, melanoma, lung cancer, renal cell cancer, head and neck cancer, bladder cancer, ovarian 
cancer, and gastrointestinal cancer. Recently, a 2017 clinical study using the anti-PD-L1 monoclonal antibody atezolizumab for 
treatment of TNBC showed that approximately 10% of TNBC patients experienced a lasting effect from treatment. Accordingly, 
interest in companion diagnosis using PD-L1 is increasing. Here, we review targeted treatment regimens for TNBC subtypes, and 
aims to provide new ideas for companion diagnosis.
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The Role of Hedgehog Signaling Pathway in Basal and 
Squamous Cell Carcinoma among Albinos in Nigeria, 

Africa; An Immunohistochemical Evaluation

Jonathan MADUKWE1,2, Nkiruka UKIBE1, Ifukibot USENDE3, Nosakhare OSAKUE1, Sunday IGWE2, 

Alfred EHIAGHE1, Samuel OGENYI1, Uzairue IGHODALO4, Charles ONYENEKWE1 
1Department of Medical and Laboratory Sciences, Faculty of Health Sciences and Technology,, Nnamdi Azikiwe University, Awka, Nigeria

2Department of Histopathology, National Hospital Abuja, Abuja, Nigeria
3Department of Veterinary Anatomy, University of Abuja, Abuja, Nigeria

4Department of Medical and Laboratory Sciences, Faculty of Basic Medical Sciences, Federal University Oye-Ekiti,, Oye-Ekiti, Nigeria 

Albinism, a genetic disease with autosomal recessive inheritance characterized by total or partial absence of melanin pigment 
(produced by melanocytes) in the skin, hair and eye, predisposes to skin cancers and actinic damage following ultraviolet 
radiations. In Nigeria specifically, and in African as well as elsewhere worldwide, albinism disorder remains to be fully explored 
in relation to genotypic and phenotypic variations, and epidemiological data. Hedgehog signaling pathway is useful in 
embryonic development and in coordination of epidermal histiogenesis, and its activation is implicated in human malignancies 
developments. Here, we determined expression patterns of three different types of hedgehogs (Sonic hedgehog (SHH), Desert 
hedgehog (DHH) and Indian hedgehog (IHH)) in Albinos cancerous tissue blocks in Nigeria, Africa, and investigated age and 
sex differences. A cross sectional study using 115 cancerous tissue blocks and records from albinos, previously diagnosed in 
National Hospital, Abuja (only referral center for Albino cancer patients), Nigeria between 2010-2014 was done. Tissue blocks 
were stained using Avidin biotin immunoperoxidase technique (anti-SHH, anti-DHH and anti-IHH). Of 115 Albino subjects' 
tissues studied, 53 (46.1%) were basal cell carcinoma (BCC) and 62 (53.9%) were squamous cell carcinoma (SCC). Gender 
distributions showed 64 (55.7%) males and 51 (44.3%) females. Regionally, head and neck skin tissues constituted the highest 
88 (76.5%) compared to lower and upper limbs (27; 23.5%). A downstream statistically positive expression of SHH (P=0.002), 
DHH (P=0.001) and IHH (P=0.03) in BCC and SCC was seen. There were variations among sex and age distributions of SHH (male, 
57%, female 43%; age: 0-30 (20%), 31-40 (53%), 41-50 (20%) and>50 (13%), DHH (male, 57%, female 43%; age: 0-30 (23%), 31-40 
(58%), 41-50 (16%) and>50 (3%)), and IHH (male, 58%, female 42%). These to our knowledge, are the first immunohistochemical 
findings of hedgehog signaling pathway involvement in basal and squamous cell carcinoma among Albinos in Nigeria, Africa. 
The implications of these findings are to explore possible therapeutic target options using these pathways; as these findings are 
highly relevant for Albino human population not only in Nigeria but elsewhere in the world.
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Application of Next-generation Sequencing Technology 
in Cancer

Eun-Jung KIM 

Department of Biomedical Laboratory Science, Sangji University, Wonju, Korea 

Recently, next generation sequencing (NGS) has been used in various fields as well as cancer due to the development of DNA 
sequencing technology. NGS is the latest analysis technology that can quickly and accurately analyze genomic information by 
replacing the Sanger sequencing method. NGS technology proceeds with library preparation, sequencing, and data analysis. 
NGS has the advantage of reducing the proceeding time and analysis time, which lead to reduction in clinical reporting time, 
showing high accuracy with a small amount of DNA/RNA, and analyzing various genetic abnormalities. For these reasons, 
NGS technology plays a very important role in understanding the altered genetic pathway in the field of cancer and is being 
applied most actively. It is known that cancer development is a multi-step process with the accumulation of genetic mutations 
induced by various factors. Also, cancer is a genetic disease caused by genetic alterations, it is very important to distinguish the 
difference in genetic change. Therefore, in this study, we would like to examine cancer diagnosis, cancer treatment, and cancer 
research using NGS technology. 
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Applications of Next-generation Sequencing Technology 
for Solid Tumor

Jeonghee YUN 

Department of Pathology, National Cancer Center, Goyang, Korea 

Since 2017, the Korean government has expanded benefit coverage to enhance patients' access to next-generation 
sequencing (NGS). In the beginning, NGS technology was only approved for use in detecting gene variations in solid tumors. 
But this coverage was extended to various advanced solid tumor after 2019 and NGS tests have increased exponentially. 
In the Department of Pathology at the National Cancer Center, we are using customized panels and have upgraded these 
panels twice. Thus, NGS technology is an emerging tool of treatment and prognosis than diagnostics. From 2017 to 2021, 
we performed a study on 1,796 cases in the Department of Pathology. The present study was designed to compare variants 
results from targeted NGS technology with those from Sanger sequencing, fluorescence in situ hybridization (FISH), silver 
in situ hybridization (SISH) or real-time polymerase chain reaction (RT-PCR). We classified three result types according to 
other molecular methods as concordant results (936 cases, 52.12%), inconsistent results (60 cases, 3.34%) and no data results 
(800 cases, 44.54%). The objective of this study was to investigate the inconsistent results. NGS technology comes out very 
rapidly more than direct sequencing method, but has low sensitivity and variable results depending on tumor heterogeneity. 
To develop a tool of treatment and prognosis for patients, NGS technology and other assays may detect various variations 
although they have some limits. 
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Understanding Precautions in Gross Examination

Kwang il KIM 

Department of Pathology, Samsung Medical Center, Seoul, Korea 

Gross examination consists of visually examining the lesions of the specimens collected from patients and recording gross 
pathologic findings for diagnosis. Therefore, examiners performing gross examinations require a detailed understanding 
of anatomy and specimen features. Also, it is helpful to preview medical records including, medical history, MRI, CT, and 
ultrasound data depending on the specimen. The first step of gross examination begins with fixation of the specimen with 
formalin. When gross examination is conducted with fixed tissues, subsequent processing steps, such as H&E slide preparation, 
immunopathology tests, and molecular pathology tests are facilitated. During gross examination, several factors are considered: 
specimen type, orientation, size, mass, distance between mass and margin, and whether presence of metastasis- all of which are 
related to T stage. Metastasis within the specimen is estimated by the mass shape, size and location. If metastasis is suspected 
due to severe infiltration, the examiner needs to ensure that the margin adjacent to the mass is sufficiently included to provide 
accurate information for the examination result. Also, the location of the mass within the sample must be considering during 
gross examination. Therefore, gross examiners need to fully understand the T stage of each specimen during examination and 
to electronically record when the mass has either infiltrated or suspected of infiltrating the margin. 
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A Study on Improving the Quality of Frozen Section of 
Breast Resection Margin Performed During 

Breast-Conserving Surgery

Byung-Il CHOI, Su-Sie CHIN 

Department of Pathology, Soonchunhyang University Hospital, Bucheon, Korea 

Determination of resection margins of frozen sections for breast-conserving surgery can impact rapid cancer cell detection 
and significantly influence the scope of surgery and patient prognosis. However, the accuracy of tests using frozen sections 
depend on the relative abundance of adipocytes in breast tissue. In this study, we report a newly improved method for frozen 
section tests on breast tissues. We wiped the exposed tissue surface on the frozen tissue blocks with alcohol. The rationale was 
that alcohol would transiently dissolve the fatty tissue thus allowing exposure of the parenchyma to subsequent applications. 
Our results indicate that of 98 cases, 37 cases exhibited enhanced parenchyma exposure compared to the current method. Of 
the 37 cases exhibiting enhanced parenchyma exposure, ductal carcinoma in situ (DCIS) was detected in two cases which were 
previously negative. Although turn around time (TAT) may be a limitation in utilizing this method, the diagnostic accuracy of 
histopathologic examination of frozen sections may improve through this method and may have a positive impact on patient 
safety. Further studies are being conducted to further improve this new method. 
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Tumor Virology- Human Papillomavirus- induced Cancers 
as an Example

Gabriella LILLSUNDE LARSSON1,2 
1School of Health Sciences, Örebro University, Örebro, Sweden

2Department of Laboratory Medicine, Faculty of Medicine and Health, Örebro, Sweden

Fifteen percent of all cancer cases yearly are caused by infections. Infections that are caused either by bacteria, parasites or by 
viruses. This has led tumor biologists to gain new knowledge. Focusing on viruses and human disease, a virus can manifest 
different illnesses in human such as influenzas, to rabies or COVID-19. They are simple organisms that all require cells to 
replicate themselves and their genome can be either DNA or RNA. Depending on viral gene products they impact humans 
in several ways. One example of a virus causing human illness is the human papillomavirus (HPV). This virus can lead to a 
transforming infection where viral oncoproteins induce disturbance of the host cell cycling and proliferation. HPV-infection is 
a very common genital infection that resolves spontaneously in most cases. However, if the infection becomes persistent, cells 
can gain transforming functions. The association between HPV and cervical cancer is well established but the virus can also 
cause cancer in other genital locations as well as in the head- and neck region. The viral prevalence in those cancers is lower 
and HPV has also been proposed to have a prognostic impact for patients. We have evaluated HPV-status and prognosis in 
different cancer patient cohorts from Örebro University hospital in Sweden. Women with vaginal cancers positive for HPV (54%) 
were found to have better prognosis compared to women with HPV-negative tumors. This was not as evident for patients with 
vulvar cancer (HPV-positives:31%) were instead age and tumor size were most relevant. In an ongoing study of penile cancer, 
we report a preliminary HPV-positivity of 44% where 61 of the cases had metastatic tissue present. From the 61 cases, there was 
a concordance of HPV-status in primary tumor och metastatic tissue in 87% of the cases. 27 of the concordant cases were HPV-
positive and 28 were HPV-negative. HPV is found in genital cancers besides cervical cancer and their prognostic impact must be 
further evaluated. 
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Pitfalls in Diagnosis of HSIL-Mimic Pap Smears of 
Postmenopausal Women

Myung-Soon SHIN 

Department of Pathology, Korea Cancer Center Hospital, Seoul, Korea 

Abnormal cells are commonly reported in Pap smears of postmenopausal women. The smear samples from postmenopausal 
women are generally more inflamed and exhibit altered cells compared to that of younger women. In addition, a high N/C 
ratio accompanied by cellular degeneration result in frequent over diagnosis. In the Pap test cytology-histology correlation 
(CHC) evaluation, we evaluated smear diagnostic cells that cause significant discrepancies in postmenopausal women's 
smear and tried to find out what the pitfalls were and what should be noted. One hundred and thirty postmenopausal cases 
that evaluated CHC among 100,103 Pap tests were retrieved from January 2013 to December 2021 in Korea Cancer Center 
Hospital. The histological diagnoses of the 130 cases were benign (48%), cervical intraepithelial neoplasia (CIN) 1 (14%) and CIN 
2+ (38%). Samples that were overdiagnosed were exhibited cell morphologic features that were immature or degeneration 
metaplastic cells, dyskeratotic cells, and specific atrophy patterns showing human papilloma virus (HPV) changes. Samples 
that were underdiagnosed exhibited syncytium clusters which are difficult to discern on the atrophy background, or cell 
findings accompanied by atypical reactivity. Cell degeneration or HPV-related cell changes appear to be HSIL-mimic cells 
in postmenopausal women, making them particularly difficult and sometimes very difficult to distinguish from high-grade 
squamous intraepithelial lesion (HSIL). These cells may reflect only some of the HSIL-mimic cells of postmenopausal women, 
but these errors continue to be repeated. Nevertheless, definite HSIL single abnormal cells and chromatin patterns are still 
important, and it is almost important to recognize some of the difficult patterns that appear in postmenopausal women. 
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Sarcoma Screening of Conventional Smeared Female 
Genital Cytopathology Specimens: Case Report

Sang-Il KIM1, Han-Na KIM2 
1Department of Pathology, The Catholic University. Incheon ST. Marys Hospital, Incheon, Korea

2Department of Biomedical Laboratory Science, Namseoul University, Cheonan, Korea 

Sarcoma of the female genital tract is very rare and must be differentiated from reactive lesions caused by infection, as well 
as malignant lesions such as squamous cell carcinoma and adenocarcinoma. In this case report, we consider cytological 
characteristics for more effective screening through a case report of sarcoma diagnosed with conventional smear. A 
conventional cervical smear was performed on a 52-year-old female patient with vaginal bleeding. The smear showed 
characteristics of hematogenous necrosis, oval shape cells exhibiting polymorphism and size variation were clustered in a 
plate-like shape. These cells showed irregular and coarse granular chromatin, irregular nuclear membrane, and hyperchromatic 
staining, suggesting cytological malignancy. A biopsy was performed and the patient was diagnosed with high-grade 
sarcoma. The biopsy showed spindle-shaped cells characteristic of sarcoma, but the cytology results showed oval-shaped 
tumor cells in the form of plate-like clusters. Therefore, carcinoma rather than sarcoma was suspected. Diagnosis of sarcoma 
through cytopathological screening is very difficult, and various differential diagnoses are required. Therefore, it is essential to 
understand the clinical and cytopathological characteristics for the screening diagnosis of female genital sarcoma. 
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The Role of Histotechnologist According to the Evolutions 
of Digital Pathology and Arfificial Intelligence

Keuk-Jun KIM 

Department of Biomedical Laboratory Science, Daekyeung University, Gyeonsan, Korea 

Digital pathology plays an important role in the recent pathology practice and pathology diagnosis process, and more and 
more technologies are required. The emergence of full slide imaging, faster network availability, and cheaper storage solutions 
make it very easy for pathologists to manage and clinically share digital slide images. Integrating digital slides into the 
workflow of pathological diagnosis, advanced algorithms, and artificial intelligence-based diagnostic technology allows the 
pathologist's perspective to expand beyond microscopic slides and to truly utilize and integrate knowledge beyond human 
limitations and boundaries. As it evolves from analog pathology to digital pathology, microscopes can read several sheets at 
once through a large-screen high-definition monitor, backup large-capacity safely on a dedicated server, and manage slides 
through fast and convenient search. Furthermore, automatic image analysis, quality management, and additional fees can be 
generated, increasing hospital revenue. There are various strengths, such as being able to consult and meet without time and 
space constraints, and multi-disciplinary treatment. Therefore, this presenter intends to discuss the role of clinical pathologists 
according to the evolution of digital pathology. 
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The Beginning of Digital Pathology and the Role of 
Medical Technologists

Hyongoo YUN 

Department of Pathology, Kangbuk Samsung Hospital, Seoul, Korea 

Digital pathology technology, which uses glass slides as digital images for treatment, education, and research, has already 
been used in developed countries since the early 2000s. In Korea, slide scanners are being purchased and utilized by many 
university hospitals. Considering that it only took a few years for the imaging of the radiology department to be digitized, 
the digital imaging of pathology slides is also a trend that needs to be completed within a few years and must start now to 
become a frontier pathology department leading the wave of the Fourth Industrial Revolution. First of all, for any Department 
of Pathology which plans to initiate the process of digital pathology needs guidelines for digital scanner system and equipment 
operation based on the guidelines for quality management of the Korean Society of Pathology. We will introduce information 
on digital pathology and share validation strategies. In addition, we will evaluate the role and quality management of medical 
laboratory scientists, the first practitioner, focusing on digital scan image quality management and equipment management 
that occur while operating digital pathologies. Trust in images obtained by reducing common errors that occur during digital 
pathology scanning will be an essential factor in accurate pathology diagnosis. With the introduction of this digital pathology 
system, we propose that new areas such as digital image utilization and space utilization will emerge, and we can expect new 
changes in all hospital pathology departments through the convenience of digital scanning, data management efficiency, and 
objectivity of pathology diagnosis. Digital pathology using big data in the future can present infinite goals for future hospitals' 
treatment, examination, and research. 
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Vision of a Medical Technologists in Public Office

Soohoon CHAE 

Department of Medical Laboratory Science, Kyungbok University, Namyangju, Korea 

The path to achieving the position of a medical technologists as a government official (of South Korea) can be addressed 
as a very distinguished and honorable profession. This is due to the fact that the profession often undertakes tasks ranging 
from health screening policies to civilian health care systems, which earns it a tendency of being prestigious and rewarding. 
The aforementioned instructor holds 40 years of work experience as a government official of Seoul and has worked in the 
frontline of civilian health promotion. With this in mind, the instructor intends to prepare students currently studying medical 
technologists, into attaining government official positions by providing the respective information needed regarding 
procedures of becoming one. Furthermore, (he/she) plans to address the different types, attitudes and tasks of government 
officials in the field of medical technologists. In concluding manner, the sense of duty and the future direction taken are to be 
discussed. 
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Incidence of COVID-19 among Laboratory Personnel: 
An Observational Study During the SARS-COV-2 Epidemic 

at Hospital for Infectious Diseases

Mirjana STUPNISEK 

University Hospital for Infectious Diseases Dr. Fran Mihaljevi, Zagreb, Croatia 

Healthcare workers (HCWs), especially those working at emergency and infectious diseases departments, are particularly 
exposed to infection with Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2). Organizational gaps, inadequate 
PPE, low compliance and challenges in implementing timely and effective measures can lead to significant outbreaks of 
COVID-19 in health settings. The aim of this study was to show the frequency of COVID-19 among HCWs, especially among 
laboratory personnel (biomedical laboratory scientists; BLSs). The observational study was conducted from March 2020 to April 
2022 at the University Hospital for Infectious Diseases in Zagreb, Croatia. Data from the self-reported questionnaire (occupation, 
gender, type of exposure, SARS-CoV-2 test result, isolation/quarantine, vaccination) of all HCWs/BLSs in close contact with SARS-
CoV-2 positive person were analyzed. A total of 519 HCWs (SARS-CoV-2 positive 292 (56.26%) and 227 (43.74%) SARS-CoV-2 
negative) were included in the study, all without fatal outcomes, of which 89 (17.15%) were BLSs. Among BLSs, 57 (64.04%) 
had a positive test for coronavirus. By the type of exposure, 22.47% were exposed at work, 47.19% outside work (mainly in 
the household), and in 30.34% of BLSs, the time and place of exposure was unknown. In our hospital, vaccination started on 
December 27, 2020. Therefore, the research results were divided into two groups: before and after the vaccination date. In the 
period before vaccination, in isolation or quarantine due to close contact with SARS-CoV-2 were a total of 42 BLSs (5 males, 37 
females), of which 16 (1 M, 16 F) were positive, and 26 (4 M, 22 F) negative for SARS-CoV-2. In the post-vaccination period, there 
were a total of 47 BLSs (all females), of which 41 were positive and 6 were negative for SARS-CoV-2. In the two-year period, out 
of a total of 519 HCWs included in the study, infected with SARS-CoV-2 / COVID-19 was 57 BLSs (10.98% of the total number 
of respondents). Our study showed that good organization, proper use of protective measures and PPE, implementation 
of effective SOPs can result in low incidence of COVID-19 among laboratory personnel in healthcare facilities despite daily 
exposure and high rate of COVID-19 positive patients and samples. 
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Installation and Operation of a Biosafety Level 3 
Laboratory

Minho KIM

Health Care Policy Division, Seoul Metropolitan Government, Seoul, Korea 

Due to the infectious outbreak of the novel Coronavirus (nCoV; COVID-19), general and work-specific bio-safety standards were 
issued for the safe handling of the Coronavirus samples. Following this, all related laboratories, screening and test facilities 
were issued equivalent standards, mandating the use of personal protective suits, eye wear and gloves, which were followed 
thoroughly along with safety protocols. The now changed process was initially considered a significant inconvenience, however 
after certain point, equipment terminology such as biosafety level, biosafety cabinets, negative pressure devices were gotten 
used to familiarized and gotten used to. Hence, the inconveniences and costs needed for complying with safety rules were 
justified. Contrary to this, information regarding safety procedures and according preparation were insufficient which caused 
unnecessary delays in task management. We intend to share the experience obtained from establishing and operating a 
biosafety Level 3 Laboratory in 2019 to present an opportunity to become more familiarized with bio-safety. 
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Pre-test Probability for Coronary Artery Disease in 
Patients with Chest Pain Based on Machine Learning 

Techniques

Byoung Geol CHOI

Cardiovascular Research Institute, Korea University, Seoul, Korea 

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 (CAG). 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 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 the registration period to validate the ML models. M 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. 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 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. 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. 
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Quality improvement of Clinical Chemistry Tests by 
Utilizing Advanced Laboratory Information System 

Applied with Artificial Intelligence

Minwoo PARK1, In Young CHOI2, Youjin LEE3, Young-Jin KIM4, Dawoon JUNG3, Yeongsic KIM1, 

Hyun-Min KIM5

1Department of Laboratory Medicine, The Catholic University of Korea, ST. Vincents Hospital, Suwon, Korea
2Catholic University of Korea College of Medicine, Catholic University of Korea, Seoul, Korea

3Department of Mathematics, Pusan National University, Busan, Korea
4HAS Inc, Busan, Korea

5National Institute for Mathematical Sciences, National Institute for Mathematical Sciences, Daejeon, Korea 

Turnaround time (TAT) is a representative indicator used in laboratory quality control. For this reason, the laboratory 
continuously manages the TAT. However, it is very difficult to manage TAT continuously and well. Unfortunately, these problems 
have been further accelerated by the COVID-19 pandemic. In addition, these problems not only threaten patient safety and 
reduce satisfaction, but also increase the workload of hospital workers. Through surveys and empirical studies, we have found 
several tasks that are repetitive and inefficient due to the functional limitations of the laboratory information system (LIS). To 
increase work efficiency by automating these tasks, we propose an advanced laboratory management system entitled the 
advanced laboratory information with artificial intelligence system (ALIAS). ALIAS uses artificial intelligence and statistical 
methods to support automatic real-time TAT monitoring service, prediction of the test end-time, smart urgent sample request 
and processing functions, and visualization of laboratory statuses. The TAT from April to September 2021 using the ALIAS system 
was compared with the TAT for the same period in 2020. The average TAT decreased by 7.4 minutes from 73.4 minutes to 66.0 
minutes. In addition, the number of failures to comply with the TAT decreased by 70% from 1,905 to 453. Although 453 non-
TAT non-compliance samples still occurred, the maximum TAT value among individual samples was 214 minutes, a significant 
decrease from 353 minutes in 2020. Test end- times were predicted and reported to the outpatient clinic for 92,917 samples, and 
the mean absolute error of error (MAE) of the predictions was 8.58 minutes. 2,199 urgently requested samples were processed 
by the system, and the average TAT of these urgently requested samples was 56 minutes, which was about 15% faster than the 
general sample. The use of ALIAS plays a major role in solving various difficulties existing in laboratories and outpatient clinics 
without additional manpower. Solving these difficulties in an efficient method contributes to increasing patient safety and 
satisfaction while lowering the workload of medical staff. It also presents a new direction for the next generation of LIS. 

Keywords:  Artificial intelligence, Automatic decision making, Clinical chemistry test, Laboratory information system, Turnaround 
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Study on Production of SARS-CoV-2 Antibodies after 
COVID-19 Vaccination

Dohsik MINN1, Soohyun KIM1, Kina Kim1, Eunha OH1, Nackmoon SUNG1, Chang Hwa LEE2, 

Bongyoung KIM2

1Department of Immunolgy, Seegene Medical Foundation, Seoul, Korea
2Department of Internal Medicine, Hanyang University College of Medicine, Seoul, Korea

We investigated three studies on SARS-COV-2 antibody production following coronavirus disease 2019 (COVID-19) vaccination. 
First, as a prospective clinical research project approved by IRB, the antibodies against the SARS-CoV-2 spike protein were 
measured after vaccination in healthy subjects. Blood samples were collected before vaccination and several days after first, 
second, and third vaccinations. In additionally, we also have evaluated for detecting the generation of SARS-CoV-2 neutralizing 
antibodies (NAbs) using the surrogate viral neutralization test (sVNT) at the same time. This result showed that the titers of 
binding antibodies and NAbs significantly increased with the number of vaccinations, but the titers decreased over time. 
Second, we evaluated the immunogenicity of COVID-19 vaccination in patients with end-stage renal disease (ESRD) on 
hemodialysis. Blood samples were collected serially on days 0, 14, 28, and 56 after the first vaccine dose, and on days 7 and 
50 after the second dose. Antibodies against the SARS-CoV-2 spike protein were also quantified, and SARS-CoV-2 NAbs were 
measured in the serum and plasma. One group of ESRD patients on hemodialysis received a mix-and-match strategy with 
ChAdOx1-BNT162b2 (AZ–Pf group) and another group received two doses of ChAdOx1 (AZ–AZ group). The result showed that 
ESRD patients on hemodialysis showed lower binding antibody titers and NAb activities compared to healthy participants 
following the first vaccination with ChAdOx1. After the second dose, AZ-Pf group had higher immunogenicity than healthy 
people on days 7 and 50. The binding antibody titer and NAb activities on days 7 and 50 were significantly higher in the AZ–Pf 
group than in the AZ–AZ group. ESRD patients on hemodialysis receiving the mix-and-match strategy (ChAdOx1–BNT162b2) 
have COVID-19 vaccine immunogenicity comparable to healthy individuals receiving two doses of ChAdOx1. 
Third, we measured NAbs generated by vaccination in the sera with wild type SARS-CoV-2 HRP-RBDs (horseradish peroxidase-
receptor binding domains) first and reexamined the titers with the Delta and Omicron variant recombinant HRP-RBDs in sVNT. 
There data demonstrate that the neutralizing abilities in the Delta variant were slightly decreased but those of the Omicron 
variant were markedly reduced compared to the wild type. Taken together, it is evident that the number of COVID-19 infections 
patients is likely to increase markedly now when the Omicron variant has become a dominant strain in South Korea.
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Position of Laboratory Scientist, Analyst, and Technologist 
in Standard Occupation Classification

Bon-Kyeong KOO 

Department of Laboratory Medicine, Samsung Medical Center, Seoul, Korea 

Terms for medical laboratory personnel were researched using code names in the standard occupational classification and 
the job titles for a total of 46 countries including the IFBLS and EPBS through Google search. In the case of the technologist 
or technician type, the identities used by medical laboratory personnel include biomedical laboratory health technician, 
clinical diagnostic laboratory technician, clinical laboratory technologist, medical laboratory technologist, medical laboratory 
technician, medical technologist, biomedical analysis technician, clinical analysis technician, and medical analytics technician. 
For the analyst type, professional titles include bioanalyst, biomedical analyst, and medical analyst, whereas for the scientist 
type, professional designations include biomedical scientist and medical laboratory scientist. Additionally, other professional 
titles may include bioengineer, medical technical laboratory assistant, and medical laboratory assistant. In most countries, 
medical laboratory technologists and technicians belong to the "Major Group 3 Technicians and Associate Professionals 
(32 Health Associate Professionals, 321 Medical and Pharmaceutical Technicians, 3212 Medical and Pathology Laboratory 
Technicians)" in ISCO-08. Biomedical scientists or medical laboratory scientists in the United Kingdom, Ireland, Australia, and 
New Zealand are categorized as "Major Group 2 Professionals (21 Science and Engineering Professionals, 213 Life Science 
Professionals, 2131 Biologists, Biochemists and Related Professionals)" according to their standard occupational classification. 
Medical laboratory personnel must be distinguished in the International Standard Classification of Occupations because 
they have different education levels, experience levels, and responsibilities. Medical laboratory personnel with a bachelor's 
degree qualification should be moved to the Major Group 2 Professionals (22XX New title as Medical Laboratory Analysts and 
Biomedical Analysts). Medical laboratory personnel with an associate degree or diploma qualification should be designated 
as Major Group 3 Technicians and Associate Professionals (3212 Renamed as Medical Laboratory Technicians and Assistants). 
Educational level and skill level were to be considered in terms of the International Standard Classification of Education and 
International Standard Classification of occupations respectively. This review proposes a new professional designation of 
"Medical Laboratory Analysts and Biomedical Analysts" as unified terms for medical laboratory personnel with a bachelor's 
degree qualification. (Int J Bio Lab Sci. 2021;10(2):75-85) 

Keywords:  International Standard Classification of Occupations, Medical laboratory analyst, Medical laboratory scientist, 
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Comparison of the Perceptions of Undergraduate 
Regarding COVID-19 Vaccination

Junghyun KIM, Dae-Eun KIM 

Department of Biomedical Laboratory Science, Kyungbok University, Namyangju, Korea 

COVID-19 pandemic has increased worldwide. This study aimed to investigate the association between knowledge, attitude, 
and practices of COVID-19 vaccination in an effort to increase the participation rate of COVID-19 vaccination among university 
students. Data was obtained among 182 health sciences and non-health sciences university students of South Korea through 
self-reported questionnaires including Knowledge, attitude, and practice on COVID-19 vaccination. Pearson correlation test, 
t-test or descriptive statistics were performed for the data analysis. There was positive significant relationship between Attitude 
and behavioral practice towards COVID-19 vaccination (P<0.05). There was significant difference in the knowledge (P<0.01) 
and attitude (P<0.05) regarding COVID-19 vaccination according to health sciences and non-health sciences. Public health 
preventive education and program should be provided to the the university student in order to reduce COVID-19 infection. 
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Educational Requirements in Three Countries: 
Comparison of Australia, United Kingdom, 

and United States

Michelle BUTINA1, Indu SINGH3, Nicola RICHARDS2, Nichola LAWRENCE 4 
1Department of Medical Laboratory Science, West Virginia University, Morgantown, USA

2Department of Biomedical Science, Nottingham Trent University, Nottingham, UK
3Department of Medical Laboratory Science, Griffith University, Gold Coast, Australia

4Department of Haematology and Pathology, University Hospitals of North Midlands NHS Trust, Staffordshire, UK 

Variation amongst educational requirements will be presented by exploring the educational requirements of biomedical 
laboratory science in Australia, the United Kingdom (UK) and the United States (US). The presentation will compare, and 
contrast three factors related to the education of biomedical laboratory science students/new graduates including educational 
program accrediting bodies, routes and clinical placement requirements into the profession, and certification/registration. A 
literature review of the educational requirements in these three countries was performed and included searching websites of 
accrediting educational bodies. Findings indicate there are some similarities (such as requiring a minimal educational degree) 
yet there are a great deal of differences in certification or registration required (such as in the UK it is compulsory while in 
Australia it is voluntary and the US is a blend of the two). The educational requirements should be further evaluated for more 
compatibility allowing global mobility and the international biomedical laboratory science profession should strive for this to 
ultimately better treat global patients. 
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Comparison of Professional Regulations and Standards 
of Laboratory Performance in Australia, United Kingdom, 

and United States

Michelle BUTINA1, Indu SINGH2, Nicola RICHARDS3, Nichola LAWRENCE4 
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2Department of Medical Laboratory Science, Griffith University, Gold Coast, Australia
3Department of Biomedical Science, Nottingham Trent University, Nottingham, UK

4Department of Haematology and Pathology, University Hospitals of North Midlands NHS Trust, Staffordshire, UK 

Biomedical laboratory science is similar across the globe yet the professional or practice regulations and standards (e.g., 
laboratory accrediting bodies) seem to vary from country to country. This variation will be demonstrated by exploring these 
standards in Australia, the United Kingdom (UK) and the United States America (US). The presentation will cover three factors 
related to the practice and working professional including laboratory accrediting bodies, continuing education or professional 
development requirements, and regulatory bodies. A literature review of the professional standards in these three countries was 
conducted and included searching websites of laboratory accrediting bodies and professional bodies. Professional standards 
were found to vary amongst these three countries. While there are some similarities (such as required continuing education) for 
the working professional there are also differences (such as laboratory accreditation). The scope of the biomedical laboratory 
science professional and healthcare advances in these countries are comparable yet the regulations regarding practice are 
diverse thereby impacting healthcare. 
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Endocarditis in Echocardiography

Yeawon KIM 

Department of Cardiology, Seoul National University Bundang Hospital, Seongnam, Korea 

Endocarditis is still one of the most difficult disease to treat despite advances in diagnostic methods, antibiotics, and various 
surgical techniques. Echocardiography is an essential test along with blood culture test for the diagnosis and treatment of 
endocarditis. Through the examination, it is possible to observe whether the vegetation is visible, and whether there is valvular 
destruction or ventricular dysfunction. Through various case studies, we can understand how the vegetations are observed 
during echocardiography and in which environment the vegetation can easily occur. Because echocardiography is non-invasive, 
very accessible and useful test. And at the same time, it is a test that occupies a very large proportion in the treatment of 
endocarditis because it can promote diagnosis of endocarditis. The purpose of this presentation is to understand the diagnostic 
criteria for endocarditis and the mechanism of vegetation, and to find out how it can be diagnosed by echocardiography. In 
addition, will introduce the much rarer, nevertheless important non-infectious endocarditis. Improving the sensitivity and 
accuracy of echocardiography using the patient's history and symptoms is expected to be useful in diagnosing endocarditis 
and to decide the course of treatment. 
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The Future of Holter Monitoring; Wearable Device

Dohee KIM 

Department of Cardiology, Severance Hospital, Seoul, Korea 

In January 2022, the Ministry of Health & Welfare made a public announcement of the revision of Holter Monitoring items 
for an electrocardiography (ECG). The existing single standard based on 24 hours was revised by adding 7 days exceeding 
48 hours and 14 days exceeding 7 days. Accordingly, in many medical fields, demands for wearable devices that could make 
up for the problems of the existing Holter Monitoring will increase, and in the related fields, medical technologist's roles will 
come to the fore. This study conducted a comparative analysis of the result of tests of a wearable device with 50 persons tested 
since September last year. Most of them were in their 60s (34.0%), followed by those in their 50s (22.0%) and those in their 70s 
(16.0%). As for the clinical result of the test of the wearable device, most had Non-Sustained Atrial Tachycardia (36.0%), followed 
by cardiac pause from atrial fibrillation to the normal sinus rhythm (12.0%) and paroxysmal atrial fibrillation (12.0%). Since the 
existing Holter Monitoring could not detect arrhythmia in the short examination time of one day, the wearable device will help 
the patients who had difficulty in treating that. However, since the Artificial Intelligence program analyzing wearable devices 
cannot recognize many parts, it is necessary to read the result more than two times, and it takes more time to analyze the data 
in a considerable quantity. Thus, even the medical technologists who have much clinical experience in arrhythmia should have 
the knowledge to analyze the wearable device. Meanwhile, with the increasing incidence of atrial fibrillation and cardiovascular 
diseases due to aging, there seems to be growing interest in wearable devices. Consequently, sufficient education will be 
necessary so that elderly patients can handle wearable devices at home. 
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When You See 'Thickening of Left Ventricular Wall'

Jung-Eun YOO 

Department of Cardiology, Samsung Medical Center, Seoul, Korea 

Left ventricular hypertrophy (LVH) is muscle thickening of the left ventricle of the heart. This condition may occur over a period 
of time as the result of extensive contraction of the left ventricle. LVH results in inefficient blood circulation and can be a 
cause of lack of oxygen supply for the heart. LVH is caused by many factors. For example, a size increase in heart muscle cells 
and accumulation of abnormal tissue around the heart muscle cells. Echocardiography is the most commonly used imaging 
modality in the diagnosis of LVH such as two-dimensional echocardiography findings, color flow Doppler, pulsed wave 
Doppler and continuous wave Doppler. These modalities provide qualitative and quantitative evaluation, setting of standards 
for diagnosis, etiology and follow-up examinations and playing a critical role in the comprehensive evaluation of LVH. In this 
presentation, we would like to report that the cause of LVH and the shape of the left ventricular wall and hemodynamic changes 
that appear differently accordingly can be effectively diagnosed by echocardiography. 
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Insights from Fieldwork; Guillain-Barre Syndrome Post 
SARS-CoV-2 Vaccination: A Neurologist and Korean 
Epidemic Intelligence Service Officer's Perspective

Jongmok HA 

Gyeonggi Infectious Disease Control Center, Gyeonggi Provincial Government, Suwon, Korea 

In 2020, the world saw SARS-CoV-2 infection wreak havoc across global borders; in 2021, the same world saw the largest-to-date 
and fastest-to-date vaccination campaign unfold amidst the raging pandemic. Vaccines against SARS-CoV-2 using state-of-the-
art technologies were introduced and hasty phase III clinical trials commenced. Ironically, pertaining to their rapid development 
and commercialization, safety concerns had gained unprecedented amount of spotlight at a public level; this has fueled vaccine 
hesitancy and hindered the formation of herd immunity. In 2021, South Korea launched a joint surveillance program involving 
provincial governments and Korea Disease Control and Prevention Agency (KDCA) to monitor adverse events following 
immunizations (AEFIs) regionally and at national level respectively from the start of a mass vaccination campaign. At Gyeonggi 
province, a team of twenty designated public health doctors are currently investigating reported cases of complications 
following COVID-19 vaccination via interviews of the medical personnel and the patient and review of electronic health records. 
One condition of special concern is Guillain-Barre syndrome (GBS). Vaccination is one of many conventional immune triggers 
that provoke molecular mimicry and autoimmune response in the myelin or the axon part of a neuron. It is unclear which type 
or dose of vaccination contributes most to the development of GBS but we are witnessing a surge in case reports and case 
series following COVID-19 vaccination in published literature and in real life. In September 2021, ChAdOx1 nCoV-19 vaccine, 
an adenoviral vector vaccine was officially issued a warning by the Pharmacovigilance Risk Assessment Committee (PRAC) of 
European Medicines Agency (EMA) for its potential association to GBS. These post-vaccination GBS cases seem to present with 
rarer subtypes than the classic GBS (e.g. bifacial weakness with distal paresthesia subtype for ChAdOx1 vaccine), range from 
milder to more severe cases requiring mechanical ventilation, and involve the cranial nerves more often. Nevertheless, it should 
be of importance that temporal association should not be misinterpreted as causation. Furthermore, an effort for the medical 
society to compare the rate and characteristics post-vaccination GBS rates with community-acquired GBS cases are warranted. 
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Association Between Low Toe-Brachial Index and Stroke 
Outcome
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We investigated whether the toe–brachial index (TBI) is associated with stroke prognosis and evaluated this association in 
patients with normal ankle–brachial index (ABI). Acute ischemic stroke patients who underwent TBI and ABI measurements 
were enrolled. Poor functional outcome was defined as modified Rankin Scale score ≥ 3. Major adverse cardiovascular event 
(MACE) was defined as stroke recurrence, myocardial infarction, or death. A normal ABI was defined as 0.9 ≤ ABI ≤ 1.4. A total of 
1697 patients were enrolled and followed up for a median 39.7 (interquartile range, 25.7-54.6) months. During the period, 305 
patients suffered MACE (18.0%), including 171 (10.1%) stroke recurrences. TBI was associated with hypertension, diabetes, atrial 
fibrillation, aortic plaque score, ABI, and brachial–ankle pulse wave velocity (all P values<0.05). Multivariable logistic regression 
showed that TBI was inversely associated with poor functional outcome in all patients (OR 0.294, 95% confidence interval (CI) 
0.114-0.759), even in patients with normal ABI (OR 0.293, 95% CI 0.095-0.906). Multivariable Cox regression showed that TBI < 
0.6 was associated with stroke recurrence (HR 1.651, 95% CI 1.135-2.400), all-cause mortality (HR 2.105, 95% CI 1.343-3.298), and 
MACE (HR 1.838, 95% CI 1.396-2.419) in all patients. TBI < 0.6 was also associated with stroke recurrence (HR 1.681, 95% CI 1.080-
2.618), all-cause mortality (HR 2.075, 95% CI 1.180-3.651), and MACE (HR 1.619, 95% CI 1.149-2.281) in patients with normal ABI. 
We found that low TBI is independently associated with poor short- and long-term outcomes in acute ischemic stroke patients 
despite normal ABI. 

Keywords: Ankle-brachial index, Peripheral artery disease, Prognosis, Stroke, Toe-brachial index 
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Intraoperative Neurophysiological Monitoring in Spinal 
Dural Arteriovenous Fistula Ligation: Case Report

Minhwan JANG 

Department of Neurology, Samsung Medical Center, Seoul, Korea 

Spinal dural arteriovenous fistula (SDAVF) is a disease that causes congestive spinal cord disease due to abnormal connection 
of arteries and veins within the spinal dural. SDAVF patients undergo surgery that prevents neurological damage by facilitating 
blood supply through ligation to the arteriovenous fistula. However, if the branch of the arteriovenous fistula is connected 
to nerve blood vessels, various neurological damages such as limb weakness, urination and defecation disorders can occur 
after ligation. Therefore, neurological examination is required to minimize the patient's neurological side effects after surgery. 
The transcranial electric motor-evoked potentials (TceMEP) test performed during surgery is a nervous system monitoring 
test that can confirm the condition of the patient's corticospinal tract. Whenever ligation is performed, TceMEP should be 
performed every minute to check for abnormalities. However, an examiner's lack of knowledge about the operation procedure 
and examination and poor communication between the examiner and surgeon can cause incorrect timing of the stimulation 
of TceMEP that interferes with the procedure and causes side effects such as paralysis and motor weakness. As a result of this 
SDAVF ligation survey, it is believed that for proper intraoperative neurophysiological monitoring (INM), case reports will be 
needed along with further research and the examiner will also have to work closely with the surgeon to minimize neurological 
damage to patients.

Keywords:  Intraoperative neurophysiological monitoring, Neurosurgery, Spinal dural arteriovenous fistula, Transcranial electric 
motor-evoked potentials 
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Definition and Incidence Rates of Temporal Lobe Epilepsy

Han PARK 

Department of Neurology, SMG-SNU Boramae Medical Center, Seoul, Korea 

Epilepsy is a central nervous system disorder in which brain activity becomes abnormal, causing seizures or periods of unusual 
behavior, sensations and sometimes loss of awareness. Temporal lobe epilepsy (TLE), a type of epilepsy, is a chronic disorder 
of the nervous system which is characterized by recurrent, unprovoked focal seizures that originate in the temporal lobe of 
the brain and last about one or two minutes. TLE is the most common form of epilepsy with focal seizures. Epilepsy is a disease 
that affects approximately 65 million people worldwide and 360,000 patients in Korea. From November 2021 to January 2022, 
electroencephalogram (EEG) tests were performed on patients who visited the laboratory at Boramae Medical Center. The 
method used the 10-20 systems and additionally, one electrode (FT9, FT10) was added to both temporal lobes. The proportion 
of patients diagnosed with TLE among patients with abnormal opinions was investigated. Among 670 patients, 234 patients 
(34.9%) had abnormal findings. Among them, 57 patients (24.3%) had TLE. TLE is accompanied by behaviors such as chewing, 
swallowing, and fiddling, and after a seizure, confusion often occurs and progresses to secondary systemic epilepsy. In this 
group, TLE is the most common type of epilepsy. Approximately 25% of patients in this study were found to have TLE. Epilepsy 
is a disease that can be treated with drugs or surgery. The prognosis is positive but if seizures occur repeatedly without proper 
treatment, complications such as brain dysfunction and memory loss may occur. Approximately 20% of patients with refractory 
epilepsy require appropriate treatment. 

Keywords: Central nervous system disorder, Electroencephalogram, Epilepsy, Temporal lobe epilepsy 
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Clinical Characteristic of Catathrenia: Case Report

Yong-Seok LEE 

Department of Neurology, Asan Medical Center, Seoul, Korea 

Catathrenia is a rare respiratory disorder characterized by groanig on long expiration during sleep. The International 
Classification of sleep Disoders, 2nd edition (ICSD-2) included catathrenia among "other parasomnia". It was classified as a 
respiratory disorder in the 2014 ICSD-3. We investigated 26 patient cases of catathrenia. In 14 cases was diagnosed obstructive 
sleep apnea syndrome(OSAS) with catathrenia. Patients had most pattern of breathing during catathrenia sound which 
recorded in-laboratory overnight polysomnography (PSG) as central sleep apnea starting with inspiration clusters of catathrenia 
events can be confused with central apneas. However, oxygen desaturation does not occur in catathrenia. This episode of 
dyspnea lead to vocalization often is associated with electroencephalography (EEG) arousal, regardless of sleep phase and 
body movement. In oder to improve these symptoms in 2 cases, Continuous positive airway pressure (CPAP) therapy that is the 
primary treatment for sleep disordered breathing was tried, but they could not tolerate the CPAP machine, which is noisy and 
unfamiliar. Further research will be needed to determine appropriate course of treatment. Case 3 was a pediatric patient who is 
6-years-old female with nocturnal groaning during sleep. The consecutive deep inspiration precedes the long expiratory pause 
and heart rhythm is irregular. Therefore, catathrenia have been observed to occur in patients of all ages. Catathrenia exhibits 
unique clinical and polysomnographic characteristics, it can be clearly distinguished from other sleep disturbances with noise 
during sleep. Although unusual breathing sound of catathernia was a concern for patients and persons who lives with, it was 
not associated with serious risks such as physical damage or long-term morbidity. 

Keywords: Catathrenia, Central apnea, Continuous positive airway pressure, Polysomnography 
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An Electrophysiological Study of Tremor- Experience in 
Yongin Severance Hospital

Juhee PARK, SeokJong CHUNG 

Department of Neurology, YongIn Severance Hospital, Yongin, Korea 

An electrophysiological study of tremor is mainly used to assess the tremor patterns. Compared to other diagnostic tools, a 
tremor recording test is not difficult to be performed and does not harm the human body. Meanwhile, the results of tremor 
recording are greatly affected by the patients' cooperation and the skill of the examiner. For the correct implementation and 
clinical application of a tremor recording test, we would like to share our experience at Yongin Severance Hospital. To record 
the patterns of tremor, an accelerometer was attached to the middle finger (or designated most trembling finger) of the hand, 
and surface electromyography was additionally attached to both agonist and antagonist muscles (i.e., flexor carpi ulnaris and 
extensor carpi ulnaris muscles). A tremor recording test analyzed the frequency and amplitude of tremors in various situations, 
including during the resting state, arm stretching posture, rhythmic finger tapping, distraction task, and weight loading. Each 
posture should be held for 1 minute to collect sufficient data for analysis. A total of 108 patients performed a tremor recording 
test between April 2020 and June 2022. The most frequent diagnosis was essential tremor (N=65), followed by functional 
tremor (N=7), dystonic tremor (N=7), and myoclonus or epileptic condition (N=4). Some patients were diagnosed with 
hyperthyroidism-related tremor (N=2), enhanced physiologic tremor (N=2), and Wilson's disease (N=2). The cause of tremor was 
undetermined in 16 patients. A tremor recording test is not widely performed in South Korea yet. The examiner should be able 
to predict the patients' results during tremor recording by being familiar with the possible results in advance. It is also important 
for the examiner to observe changes in the patients' tremor during the test and judge various situations to determine the 
results. 

Keywords: Accelerometer, Dystonic tremor, Essential tremor, Functional tremor, Tremor recording test 
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Health Screening Analysis to Evaluate 
HDL and LDL Cholesterol Affected in the 

Early Stage of Hypertension

Ming-Shu CHEN1, Pen-Chih LIAO2, Mao-Jhen JHOU3, 
Chi-Jie LU3,4 

1Department of Healthcare Administration, Asia Eastern University of 
Science and Technology, New Taipei, Taiwan

2Division of Cardiology, Cardiovascular Center, Far-Eastern Memorial
Hospital, New Taipei, Taiwan

3Graduate Institute of Business Administration, Fu Jen Catholic University,
New Taipei, Taiwan

4Department of Information Management, Fu Jen Catholic University, 
New Taipei City, Taiwan

As global aging progresses, the health management of chronic 
diseases has become an important issue of concern to governments. 
Influenced by the aging of its population and improvements in the 
medical system and healthcare in general, Taiwan's population of 
patients with hypertension and cardiovascular disease has tended to 
grow year by year, including the incidence of high-risk cases that pose 
major health hazards to the elderly and middle-aged populations. 
This study analyzed the annual health screening data for 65,394 
people from 2005 to 2017 sourced from the MJ Group – a major 
health screening center in Taiwan – including data for 24 risk-related 
indicators. We used five prediction model analysis methods, namely, 
stochastic gradient boosting (SGB), multivariate adaptive regression 
splines (MARS), least absolute shrinkage and selection operator 
regression (Lasso), ridge regression (Ridge), and gradient boosting 
with categorical features support (Catboost), with estimated health 
screening data to determine the early stage of hypertension risk 
factors, especially within high-density lipoprotein cholesterol (HDL-C) 
and low-density lipoprotein cholesterol (LDL-C). Age, Body Mass Index 
(BMI), Waist Circumference (WC), Waist-hip Ratio (WHR), Fasting Plasma 
Glucose (FPG), etc., those variables were associated with hypertension. 
Hemoglobin (Hb) level is also a positive contributor to blood pressure 
elevation and it appeared top 3 important factors among every 
four groups at the same time, so it should be an important variable 
affecting blood pressure in the early stage of hypertension. The 
residual contribution of blood pressure elevation is found in groups of 
LDL-C elevation. It suggests that LDL-C levels are associated with CPR 
levels, and LDL-C levels should be a factor that is more important in 
the prediction of the development of hypertension. The five prediction 
model methods provided similar classification performance in this 
study. In health screening data with sub-healthy adults, based on the 
results of this study, the LDL-C level raise appeared to show a sign, 
and more important than the beginning of a drop in HDL-C. For the 
government health department, health awareness of hypertension is 
important. The findings of this study should also be of value for further 
discussions and follow-up research. 

Keywords: Health screening, High-density lipoprotein cholesterol 
(HDL-C), Low-density lipoprotein cholesterol (LDL-C), Hypertension, 
Machine learning 
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Evaluation of Third-Party Whole Blood 
Control for Point-of-care Glucose

Siew Kim ONG1, Xin Yi LEE1, Malerie Cui Lin GOH1, 
Rachel Shu Bin ONG1, Cynthia Yixin ZHENG1, 

Shiow Pin TAN1, Tar Choon AW1,2, Jingxiang HUANG1 
1Department of Pathology, Sengkang General Hospital, Singapore, 

Singapore
2Department of Laboratory Medicine, Changi General Hospital, Singapore, 

Singapore 

Meter-Trax™ Control Trilevel mini-pack (Bio-Rad Laboratories Inc, 
CA, USA) assayed whole blood control solution was evaluated on 
point-of-care-testing (POCT) for glucose on Roche Accu-Chek® 
Inform II glucometers (Roche Diagnostics. Basel, Swiss) Meter-Trax 
control solutions are made from suspension of stabilized human red 
blood cell components that resemble the in-vivo environment like 
patient sample in contents and viscosity. We compared the quality 
performance of third-party Bio-Rad controls with Roche Accu-
Chek Performa coloured liquid kit controls. Meter-Trax™ control 
(Lot No:92870, Expiry:08-10-2022) was received on 28 April 2022 
at 6.8°C and stored at 2-8°C (mean 5.4°C prior to/during May-June 
2022 analysis). Three control levels were used: Low-, Mid- and High-
control. Experiments were conducted on precision (CLSI EP15A3E: 5 
replicates/day for 5 days) compared with Roche controls: Level-1 and 
Level-2. Recovery and analytical measurement range (AMR) study was 
performed using Bio-Rad Low- and High-control dilution procedure. 
Bio-Rad controls were used to cross-check 16 glucometers and their 
perfomance was compared the glucometers' peformance using the 
College of American Pathologists (CAP) Whole blood glucose quality 
cross-check survey materials (WBGQA:01-02-03). Open vial stability 
was studied on Bio-Rad 3 controls vials for 31 days. Imprecision data for 
Bio-Rad controls were %CV=1.6%, 3.4% and 1.5% for Low-control (2.2-
6.0 mmol/L), Mid-control (6.5-12.7 mmol/L) and High-control (18.1-
32.1 mmol/L) respectively, compared to Roche controls %CV=2.0% 
and 1.2% for Level-1 (1.7-3.3 mmol/L) and Level-2 (14.5-19.6 mmol/L) 
respectively. Dilution experiment showed AMR linearity at glucose 3.9-
23.8 mmol/L (mean 13.4 mmol/L) and recovery bias of range (-) 4.5-
6.7% acceptable at CAP total allowable-error±12.5%. Cross-checked 
on 16 glucometers showed Bio-Rad 3 controls yielded (-) 6.2-3.3% 
compared to CAP WBGQ (-) 5.1-3.4% obtained between glucometers. 
Repeatability on 31-day open-vial stability on Bio-Rad 3 controls was 
%CV ≤2.5%. All experiments performed at mean room temperature 
of 23.1°C and humidity of 57.5%. Quality performance of Bio-Rad was 
comparable to Roche Perfoma kit controls on precision, favorable on 
between glucometer cross-checking with CAP WBGQ cross-check 
survey materials, acceptable linearity and achieved open-vial stability 
at repeatability ≤2.5%. In conclusion, third-party Bio-Rad control is 
easy to use and achieved satisfactory quality performance on point-of-
care glucose testing suitable for clinical utility. 

Keywords: Glucose, Open-vial stability, Point-of-care-testing, Precision, 
Third-party 
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Association of LDL Subfraction Tests with 
Other Cholesterol Tests

Kyung-Jin YOO1, Byung-Jun BAN1, Hyeong-Min KIM1, 
Gil-Woo NO1, Je-Hoon LEE1,2 

1Department of Laboratory Medicine, The Catholic University of Korea, 
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2Department of Laboratory Medicine, The Catholic University of Korea, 
College of Medicine, Seoul, Korea 

Cardiovascular disease (CVD) is the major cause of morbidity and 
mortality worldwide. Although low HDL-C and high LDL-C are major 
risk factors for CHD, many patients with CVD have LDL-C within the 
normal range. Therefore, clinical usefulness may be questioned as the 
most important lipoprotein used as an indicator of arteriosclerosis. 
LDL Subfraction Test analyzes all lipoprotein fractions and subfractions 
in fasting serum. Predominance of large LDL is classified as Type A 
and predominance of small dense LDL is classified as Type B. Type B is 
associated with accelerated arteriosclerosis and a 3-fold increase risk 
of heart attack. Type B is believed to be the most important cause of 
atherosclerosis in people with normal or near normal TC and LDL-C. 
Accordingly, the researchers analyzed the association between the LDL 
subfraction test and other cholesterol test. From November 2021 to 
February 2022, 916 patients with HDL-C, LDL-C, and TG results among 
the LDL subfraction test patients who were referred to Eunpyeong 
CMC were included. Lipoprint LDL Subfraction kit was used for LDL 
subfraction test, and AU5800 was used for other cholesterol tests. In 
Type A, normal TG, HDL-C, and LDL-C were 453(88.8%), 466(91.4%), 
and 452(88.6%), and abnormalities were 57(11.2%), 44(86%), and 
58(11.4%), respectively. In Intermediate, normal TG, HDL-C, and LDL-C 
were 132(69.8%), 136(72.0%), and 168(88.9%), and abnormalities were 
57(30.2%), 53(28%), and 21(11.1%), respectively. In Type B, normal TG, 
HDL-C, and LDL-C were 68(31.3%), 156(71.9%), and 146(67.3%), and 
abnormalities were 149(68.7%), 60(28.1) and 71(32.7%), respectively. 
The fact that TG results were more abnormal in the cardiovascular 
risk group, Type B group, was consistent with the results of previous 
studies. The normal LDL-C of 67.3% in the Type B group means that 
the risk of cardiovascular disease in these patients may not be known 
if only a typical cholesterol test is performed. Therefore, even if the 
typical cholesterol test is normal, the LDL subfraction test will be 
possible to predict the risk of CVD, and to do preventive management 
or clinical treatment if the patient has a family history or has risk factors 
such as diabetes, hypertension, obesity, metabolic syndrome etc., 

Keywords: Cardiovascular disease, Cholesterol, LDL Subfraction 

Clinical Analysis Study Using Six Sigma 
Metrics and Total Error Range

Mi Hyang HWANG1, Kwang Sup AHN2 
1Department of Laboratory Medicine, Hyosungcity Hospital, Busan, Korea

2Department of Laboratory Medicine, Seegene Medical Foundation, 
Busan, Korea 

Quality management is essential for confidence in laboratory work 
and patient care. This study was conducted to understand the use 
of the Sigma metrics proposed by Westgard to establish, improve, 
and manage the quality control system in the hospitals and clinical 
laboratories in Busan. In Busan, 13 institutions (A–M) that participated 
in the improvement and basic investigation of the laboratory were 
surveyed. We measured the clinical chemical test items (glucose, 
BUN, creatinine, AST, ALT, GGT, T.CHO, and TG) using the Lyphocheck® 
Assayed Chemistry Control. The Sigma metrics were obtained using the 
TEa% recommended by CLIA 2019, bias%, and the 6-month average 
CV% of each institution. The results of the participating institutions 
for the 2 Sigma scales were as follows: A, C, J, L, and M institutions 
for Glucose, I, J, and M for BUN, A, J, L, Creatinine, C, F, J, and M for 
ALT, and M for Total Cholesterol. The AST, GGT, and Triglyceride did 
not have 2 Sigma scales. If the chemistry item scores less than a 3 on 
the sigma scale, the laboratory manager should perform an improve 
test. If necessary, the equipment and reagents should be replaced for 
accurate results and the laboratory should participate in the Korean 
Association of External Quality Assessment Service program 

Keywords: CV%, Quality management, Sigma metrics, TEa% 
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Effect of Hemolysis on Test Items in 
Hitachi LABOSPECT 008AS

Mi-Jin SIM, Hyo-Seon YU, Choong-Hoon SHIN, 
Tae-Jun YOON, Jeong-Man KIM

Department of Laboratory Medicine, 
Seegene Medical Foundation Busan Center, Busan, Korea

In chemical tests, hemolysis has a great effect on the tests, so it has 
important significance. In this clinic, we used a Hb 500 mg/dL sample 
to dilute the Labospect 008AS (Hitachi High-Tech Co., Tokyo, Japan) 
equipment and constructed an index range for each concentration 
and tried to check the chemical test item was increased or decreased 
according to the index value After dilution at a concentration of 50 
units using 500 mg/dL of serum, Labospect was measured, and a 
hemolysis index in the range of 0 to 13 was formed. The 31-items 
chemical test was measured using a sample representing the 
hemolysis index 0-51 when measured with the Labospec device, and 
the change in the test result was confirmed according to the index. As 
a result of measuring a total of 32 items by Index, AST, T.p, LDH, Fe, and 
K showed a proportional increase in Index 0, while ALT, Albumin, etc,. 
showed a slight increase, Crea, etc,. remained unchanged, while Glu, 
Ca, etc,. showed a slight decrease. LDH showed the largest change, and 
it was increased from 51% in Index 4. AST increased from 29% in Index 
4. Protein and K increased from index 4 to 7 by 3 to 7%. Fe remained 
unchanged from index 4-13 and increased from 26-35%. IP increased 
from 4 to 7% and doubled from 13 to 20%. In addition, Ca, which is 
known to increase during hemolysis, was unchanged from Index 26 
but decreased from 51 to -7%. Further analysis is needed by checking 
the method or factors that affect the environment and results. Based 
on these results, LDH, AST, T.p, K, and P confirmed that even mild 
hemolysis of Index 4 could lead to inaccurate results in indicating the 
patient's current state, and UIBC, ALT, Mg, HDL, etc. increased from 
Index 4-13 to 2-3% and It increases rapidly from Index 26. As a result 
of the above, it was confirmed that the effect of hemolysis on each 
chemical item was diverse. Each institution recommends that the 
effects of hemolysis on the test items in the equipment and reagents 
used be verified. 

Keywords: Clinical chemistry tests, Hemolysis, Hitachi LABOSPECT 
008AS, Serum index 
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Calprotectin as a Marker for Inflammation 
in Patients with Rheumatoid Arthritis
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Gro JENSEN 

Department of Medisinsk biokjemi, Diakonhjemmet Sykehus, Oslo, Norway 

The current method for mapping the degree of inflammation 
in patients with rheumatoid arthritis (RA) consists of analyzing 
biochemical markers, mainly the inflammatory markers erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP). In addition, 
several clinical tools are used, such as physical examinations and 
inflammation grading with various aids. Imaging, using ultrasound, has 
proven to be a sensitive tool for mapping inflammation in inflamed 
joints, but this form of examination is time-consuming. Researchers has 
been looking for a biochemical marker that can give a better picture 
of the inflammation than ESR and CRP and which is less affected by 
anti-inflammatory drugs. Calprotectin has on several occasions been 
strongly associated with rheumatoid arthritis, and the concentration of 
calprotectin is high in synovial fluid from patients with active disease. 
The main objective of this study was to examine whether calprotectin 
is a better marker of inflammation in RA patients during treatment 
with prednisolone (an anti-inflammatory drug). We examined blood 
plasma from 235 participants linked to an existing cohort study 
called ULRABIT (ULtrasound in Rheumatoid Arthritis patients starting 
BIologic Treatment) consisting of patients with an RA diagnosis. 117 
of the participants in this cohort were treated with prednisolone 
at baseline before starting various biological drugs. Blood samples 
were taken at baseline, 1, 2, 3, 6 and 12 months. All baseline samples 
were analyzed for calprotectin using the ELISA technique. ESR and 
calprotectin concentrations were compared against a comprehensive 
ultrasound examination for inflammation mapping. The results 
showed that calprotectin correlated significantly (P 0.0005) with the 
ultrasound examinations on prednisolone users, and a regression 
analysis showed that calprotectin provides approximately three times 
as much information as CRP and ESR on inflammation. Our conclusion 
is that calprotectin seems to be a better measure than ESR and CRP of 
disease activity in RA patients on immunosuppressive therapy with 
prednisolone. 

Keywords: Calprotectin, CRP, ESR, Prednisolone, Rheumatoid arthritis 
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Comparison of the Difference in Iron 
Metabolism and Anemia-related Markers 

by Ultramarathon Distance

Kyung A SHIN

Department of Clinical Laboratory Science, Shinsung University, Dangjin, 
Korea 

Iron metabolism and anemia-related markers in long-distance runners 
have mostly been investigated following single tournaments, and 
the reported findings are contradictory. This is the first study to 
compare iron metabolism and anemia-related markers by distance 
(100 km, 308 km, or 622 km). Iron metabolism and anemia-related 
markers were analyzed from the blood of healthy, middle-aged 
(≥40, <60 years), male long-distance runners collected before and 
immediately after an ultramarathon race of 100 km (N=14), 308 km 
(N=14), and 622 km (N=10). After the completion of all the races, iron 
and transferrin saturation decreased (P<0.05), while ferritin, high-
sensitivity C-reactive protein (hs-CRP), and white blood cell levels 
significantly increased (P<0.05). The hemoglobin level increased after 
the 100 km race (P<0.05), but it and the hematocrit levels decreased 
after the 308 km and 622 km races (P<0.05). The highest to lowest 
levels of unsaturated iron-binding capacity were found following the 
100 km, 622 km, and 308 km races, whereas those for the red blood 
cell count were found following the 622 km, 100 km, and 308 km races. 
Ferritin following the 308 km race was higher than that following the 
100 km race (P<0.05); Hs-CRP levels in the 308 km and 622 km races 
were higher than that in the 100 km race. The ferritin levels increased 
due to inflammation following each distance race, and the runners 
experienced transient iron deficiency without anemia. However, the 
difference in iron metabolism and anemia-related markers according 
to the ultramarathon distance remains unclear. 
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Bevacizumab, a recombinant humanized monoclonal antibody 
against vascular endothelial growth factor-A (VEGF-A), represents 
anti-angiogenic agent for non-squamous non-small cell lung cance 
(NSCLC) with the well-established evidence of VEGF-A and VEGF-
receptor 2 (VEGF-R2) signaling pathway. However, the dependency 
of tumor angiogenesis for VEGF-A/VEGF-R2 signaling pathway is 
heterogeneous in each patient, and clinically available prediction 
biomarker of bevacizumab has not been established to date. We 
investigated predictive value of the estimated ratio of circulating pro-
angiogenic VEGF-A splicing variant to circulating total VEGF-A (VEGF-
A165a ratio) as a biomarker for bevacizumab efficacy. We reviewed 
all consecutive stage III/IV NSCLC patients treated with carboplatin, 
paclitaxel and bevacizumab (CBDCA/PTX/BEV) defined as CBDCA/PTX/
BEV group or those treated with carboplatin and paclitaxel (CBDCA/
PTX) defined as CBDCA/PTX group between November 2009 and 
December 2017. Plasma total VEGF-A levels and plasma VEGF-A165b, 
which is anti-angiogenic VEGF-A splicing variant, levels were measured 
under blinded manner of patient characteristics and efficacy data 
of bevacizumab. VEGF-A165a ratio was estimated in each patient. 
While total VEGF-A did not show predictive value for both PFS and 
OS (interaction p value for PFS=0.28, interaction P value for OS=0.96), 
VEGF-A165a ratio showed statistically significant predictive value 
for both PFS and OS (interaction P value for PFS<0.01, interaction 
p value for OS<0.01). Median PFS in patient with high VEGF-A165a 
ratio (<0.45) was statistically significantly longer compared to those 
in patients with low VEGF-A165a ratio (<0.45). (9.1 months vs. 6.0 
months, P<0.01 with Log-rank test) in CBDCA/TX/BEV group. Further, 
the benefit of PFS in patient with high VEGF-A165a ratio was translated 
into OS benefit. Median OS in patient with high VEGF-A165a ratio was 
statistically significantly longer compared to those in patients with low 
VEGF-A165a ratio (24.0 months vs. 14.7 months, P<0.01 with Log-rank 
test). VEGF-A165a ratio in plasma which is estimated by evaluating 
both plasma total VEGF-A and plasma VEGF-A165b harbored good 
predictive potential for bevacizumab efficacy in patient with advanced 
non-squamous NSCLC. 

Keywords: Bevacizumab, Predictive marker, Tumor angiogenesis, 
VEGF-A, VEGF-A165b 
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Acute kidney injury (AKI) is a sudden episode of kidney failure that 
develops within 48 hours after the onset of renal injury. Coronary 
artery bypass graft using cardiopulmonary bypass (CPB) is one of the 
most frequent surgical procedures in which AKI is a frequent surgical 
complication. to determine the clinical utility of liver-type fatty acid-
binding protein (L-FABP), and tissue inhibitor of metalloproteinase 2 
and insulin-like growth factor binding protein 7 (TIMP-2*IGFBP-7) as 
an early detector for AKI in patients who underwent CPB. This cross-
sectional time series study involved 36 out of 43 eligible participants 
who underwent CBP within a 6-month period. The participants were 
tested for creatinine, L-FABP, and TIMP-2*IGFBP-7 24 hours pre-surgery 
(baseline) and on the 3rd, 6th, 12th, 24th, and 48th hour after CPB. Patients 
were then grouped as with AKI and without AKI based on Acute Kidney 
Injury Network Classification. Mean, SD and Paired t-Test were used 
to determine the significant difference on the level of L-FABP, TIMP-
2*IGFBP-7 and creatinine between the two groups. Thirty-six patients 
who completed the study had a CPB time from 1.06 to 7.3 hours; 
averaging 3.18 hrs for non-AKI patients and 3.8 hrs for AKI patients. 
Patients who developed AKI was 5.6% of the study population. 
Elevated L-FABP were observed on the 3rd hour and values past the 
sixth hour post-CPB had identified the continuous rise from the cut-
off level in AKI group. TIMP-2*IGFBP-7 increased after the 6th hour but 
did not remain elevated. Increased level was regained after the 24th 
hour. Significant difference between the L-FABP from both groups was 
reached at the 6th hour. Significant change in TIMP-2*IGFBP-7 was seen 
on the 12th hr. with 100% sensitivity and after the 24th hour with 50% 
sensitivity. L-FABP and TIMP-2*IGFBP-7 can be utilized to monitor early-
onset AKI, which can be started after the 3rd hour post-CPB. The use 
of at least one biomarker to detect early onset AKI to start monitoring 
6 hours post-bypass and continue on the 12th, and 24th hour is 
recommended. 

Keywords: Acute kidney injury, Cardiopulmonary by-pass, L-FABP, 
TIMP-2*IGFBP-7 
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Urine microalbumin test is used for early diagnosis of kidney damage 
in chronic diseases such as hypertension and diabetes. A recent study 
From korea also showed that random urine was more accurate than 24-
hour urine In the detection of diabetic kidney disease. This study was 
conducted to analyze the shift of mean of traditional renal function 
test results (creatinine, cystatin-C, uric acid, blood urea nitrogen(BUN)) 
between two groups with high or normal microalbumin levels In 
this study, creatinine (Sekisui, Japan), cystatin C (Sekisui, Japan), 
uric acid (Sekisui, Japan), BUN (Sekisui, Japan) from blood and urine 
microalbumin test(Sysmex, Japan) results were collected from 31,414 
subjects (aged 19-90, 50.4% male, 49.6% female) who have visited 
16 branches of the Korea Association of Health Promotion from 
January to December 2021. The difference in average between the 
creatinine, cystatin-C, uric acid, and BUN results of subjects (N=11,413) 
with high microalbumin (reference interval 0-19 mg/L) levels and 
those of subjects (N=20,001) with normal microalbumin levels was 
studied. Data analysis was performed using Welch two sample t-test 
of IBM SPSS Statistics 27 (IBM Corp, USA). The creatinine (0.937±0.371 
mg/dL), cystatin C (0.837±0.289 mg/L), uric acid (5.173±2.706 mg/
dL), BUN (12.930±7.372 mg/dL) were observed in the group with 
normal microalbumin, and creatinine (0.973±0.460 mg/dL), cystatin C 
(0.849±0.380 mg/L), uric acid (5.353±2.838 mg/dL), BUN (13.948±8.213 
mg/dL) were observed. in the group with high microalbumin. For each 
test, the group with high microalbumin showed higher for creatinine 
0.362 mg/dL (P<0.05), Cystatin C 0.0126 mg/L (P<0.05), Uric acid 1.797 
mg/dL (P<0.05), and BUN 1.018 mg/dL (P<0.05). The creatinine, cystatin 
C, uric acid, and BUN in the blood were increased significantly in high 
microalbumin group. Urine microalbumin test may be a useful test as 
an early indicator of kidney damage. 

Keywords: Kidney damage, Microalbumin, Renal function test 
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Development and Use of Biologic 
Drugs Monitoring Assays in a Hospital 
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Our department has over several years established automated in-
house assays for measuring biologic drugs concentrations. Biologic 
drugs are produced by or extracted from living cells and many are 
proteins that are designed to target parts of the immune system. 
Clinical studies have shown that personalized treatment with biologic 
drugs based on drug concentrations, therapeutic drug monitoring, 
can reduce the incidence of disease flare-ups and adverse reactions 
to the drug. We routinely analyze a broad spectrum of biologic drugs 
and receive nationwide samples, as well as from other northern 
European countries. Here we present the development and evolution 
of concentration measurements of biologic drugs for the last nine 
years (2013–2021) at our laboratory. Data from the last nine years was 
acquired from the hospital laboratory data system. From 2013 to 2021, 
the number of in-house assays increased from 5 to 15 and we currently 
offer concentration measurements for abatacept, adalimumab, 
canakinumab, certolizumab pegol, etanercept, golimumab 
infliximab, natalizumab, secukinumab, tocilizumab, ustekinumab 
and vedolizumab, as well as assays for anti-drug antibodies towards 
adalimumab, golimumab and infliximab. In the same period, the total 
number of samples increased from 548 to 43 546 per year. The majority 
of samples (79%) were measured for tumor necrosis factor inhibitors 
(adalimumab, certolizumab pegol etanercept, golimumab, or 
infliximab) of which 10% were also analyzed for anti-drug antibodies. 
Therapeutic drug monitoring (TDM) has been proposed as a strategy 
to optimize efficacy, safety and cost-effectiveness of treatment with 
biologic drugs and has been widely implemented in routine clinical 
care in treatment with biopharmaceuticals in Norway. Knowledge 
on therapeutic ranges and immunogenicity is essential in TDM. The 
request for new assays to monitor serum measurements of drugs is 
increasing and the laboratory continues to work hard to comply with 
these growing demands. 

Keywords: Biologic drugs, Biopharmaceuticals, Effective treatment, 
Personalized treatment, Therapeutic drug monitoring 
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When analyzing ionized calcium concentration corrected to pH=7.4 
(ion-calc) in venous serum, sample tubes ought to be filled completely 
due to the risk of incomplete anaerobic condition of sample material 
and thereby carbon dioxide loss and pH change. pH change can 
affect ion-calc as H+ ions can shift the equilibrium of calcium bound 
to ion complexes and proteins. Sometimes sampling is difficult due 
to pre-analytical factors such as patient dehydration which can cause 
vague veins or damaged veins e.g. due to hematoma. There is thus 
a risk that sample tubes will not be filled completely and the effect 
thereof is investigated. Three samples were collected from each of 46 
subjects (healthy volunteers). Sample tube-1 completely filled, sample 
tube-2 filled to 1/2 of its volume and sample tube-3 filled to 2/3 of its 
volume. Collected sample tubes were treated identically and analyzed 
for ion-calc following the department's guidelines; centrifuged and 
analyzed within 1 hour after sampling and sealed sample tubes until 
analysis. Comparison of results from sample tubes-1 with sample 
tubes-2 and -3 was made by paired t-test and Bland-Altman-plot was 
assessed to illustrate absolute difference, as well as clinical relevance 
of proven difference due to bias limits. Clinical relevance for ion-calc 
determined based on the department's limits for maximum allowable 
bias (Biasmax=3%). Comparison of sample tubes-1 and -2: Absolute 
difference=0.013 mmol/L. Paired t-test P<0,01. Calculated bias=0.99% 
Comparison of sample tubes-1 and -3: Absolute difference=0.007 
mmol/L. Paired t-test P<0,01. Calculated bias=0.57%. Statistically 
significant difference of ion-calc between sample tubes has been 
demonstrated. From a clinical point of view it should be considered, 
how much the different degrees of filling sample tubes affect the 
individual result of ion-calc and if any of these variations may have 
clinical significance. It can be discussed whether the relatively small 
differences and calculated bias are significant enough to be relevant 
for the clinicians, also by the fact that ion-calc only appears with 2 
decimal places. It is assessed that the detected differences are hardly 
clinically relevant. 

Keywords: Clinical relevance, Degree of filling, Ionized calcium 
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The relationship between Lp(a) and dyslipidemia is not clear. Therefore, 
the purpose of this study was to investigate the relationship between 
Lp(a) and dyslipidemia in elderly patients over 60 years. From 2014 to 
2020, a total of 2,580 adults aged 60 years or older (73.31±7.24 years, 
1954 males), in whom Lp(a), LDL-C, TG, HDL-C, hs-CRP, HbA1c, sex, age, 
BMI, dyslipidemia diagnosis, lipid-lowering agents use checked in a 
general hospital, were enrolled in the study. Correlation between Lp(a) 
and hs-CRP(r=0.138), LDL-C(r=0.097), HDL-C(r=-0.089), TG(r=-0.073), 
and age (r=0.072) were significant, but BMI and HbA1c were not. The 
partial correlation between Lp(a) and LDL-C, which was adjusted for 
variables, was significant only in the male group (r=0.158, P<0.001). As 
the odds ratio of the 4th quartile of Lp(a) (OR=1.376, 95% CI=1.038 – 
1.822) for dyslipidemia was found to be significant in this study. When 
the level of LDL-C, the primary target, could not be reduced even by 
taking lipid-lowering drugs, the Lp(a) should also be included among 
several factors to be considered as secondary targets. It is considered 
that studies on various lipid factors according to sex, age, types and 
use of lipid-lowering agents are warranted. 
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Errors in clinical chemistry test can lead to serious problems of 
incorrect diagnosis and treatment, as well as unnecessary retesting 
or specimen recollection. We present a case of the interference by 
abnormal proteins producing falsely decreased aspartate amino 
transferase (AST) and alanine amino transferase (ALT) results in clinical 
chemistry tests. The results of AST and ALT measured by Cobas 8000 
c702 (Roche Diagnostics System, Switzerland) were abnormally 
measured at -54 IU/L and -4 IU/L. Depending on the standards set in 
the equipment, the results of AST and ALT obtained after the automatic 
retesting were also 28 IU/L and -32 IU/L, respectively. The negative 
value of ALT test was considered to be abnormal and erroneous results. 
The patient was suspected for diagnosis of multiple myeloma due to 
high immunoglobulin A concentration and high free kappa/lambda 
ratio in the corresponding serum sample. For this reason, additional 
tests were performed after 3-times dilution and microcentrifugation 
(at 20627g for 10 minutes). The test result after 3-fold dilution 
presented AST -14 IU/L and ALT ">Abs" or " Paraproteinemia is 
mostly caused by monoclonal immunoglobulinemia or Waldenstrom 
macroglobulinemia. Also dysproteinemia is known to affect a wide 
range of test results, including cell count, sodium, calcium and 
phosphorus, which are commonly performed blood tests. There are 
two causes of abnormalities in blood test due to dysproteinemia. 
One is due to underlying diseases or physiological reactions in the 
body. The other is that abnormal proteins cause interference in 
vitro reactions. In this case, it was determined to be an interference 
phenomenon caused by abnormal proteins when performing the in 
vitro test. Recognizing the interference phenomenon caused by these 
abnormal proteins is important because it can reduce diagnostic errors 
and unnecessary tests. 

Keywords: Alanine amino transferase, Aspartate amino transferase, 
Monocloncal protein 
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Hemoglobin (Hb) variants are the most common inherited diseases 
in humans, although they are known to be very rare in Koreans. 
However several Hb variants have been reported in Koreans in the last 
decade. The purpose of this retrospective study was to determine the 
incidence of Hb variants in subjects of health screening, inaccruate 
high-performance liquid chromatography (HPLC) HbA1c assays, and 
whose results of CBC or blood film examination were suspicious of Hb 
variants. This retrospective study analyzed the CBC results, blood film 
examination and capillary Hb electrophoresis of 1,006 subjects (aged 
19 to 82 years) performed at the Medicheck Laboratory of the Korea 
Association of Health Promotion between January 2019 and May 
2022. Hb electrophoresis was performed for 666 subjects as one of the 
health screening tests, for 221 subjects to define the cause of abnormal 
CBC results, and for 119 subjects with inaccurate HPLC HbA1c results. 
A total of 130 cases (65 men and 65 women) of Hb variants were 
identified by Hb electrophoresis, 76 (63.9%) from the subjects with 
inaccurate HbA1c assays, 52 (23.5%) with abnormal CBC or blood 
film examinations, and 2 (0.3%) from the randomly selected health 
screening subjects. According to the Hb electrophoresis patterns, they 
were classified into HbD (67 cases), Hb variants with elevated HbA2, 
possibly thalassemia, (49 cases), HbE (4 cases), and other variants (Hb 
non-C/D/E/S; 10 cases). The average CBC results of the Hb variants 
found by the abnormal CBC or blood film examinations were Hb of 
11.7±2.89 g/dL, red blood cells (RBCs) of 6.1±1.15 million/μL), mean 
corpuscular volume (MCV) of 63.3±9.76 fL, and mean corpuscular 
hemoglobin (MCH) of 19.3±3.27 pg. The Hb variants (76 cases) which 
revealed inaccurate HbA1c assays were classified as HbD (64 cases), 
Z11 zone variants (5 cases), and other (7 cases). Hb variants screening 
by Hb electrophoresis is not an effective means in the Korean 
population. However, it is an efficient step to detect Hb variants in 
subjects showing inaccurate HPLC HbA1c assays and suspicious results 
of CBC and blood film examination. 

Keywords:  Health screening, Hemoglobin electrophoresis, 
Hemoglobin variants, Korean 
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Leukemia can cause bleeding or bruising tendency, weak immunity 
leading to infection, bone pain, malaise, fatigue, and death. Novel 
leukemia treatments are persistently under study. Thai traditional 
medicine Yasom was used to treat many symptoms such as 
inflammation, ulcers, heartburn, acid reflux, and help improve quality 
of life in cancer patients. We investigated Yasom's anti-cancer effect 
against human leukemic cells (Jurkat and U937) and its cytoxicity 
against normal human peripheral blood cells. The human leukemic 
cell lines: Jurkat and U937, were treated with 8 concentrations of 
Yasom (0%, 0.16%, 0.31%, 0.63%, 1.25%, 2.50%, 5.00% and 10.00% 
v/v). Then, cell morphology and cell viability were observed. Trypan 
blue exclusion test of cell viability assay was used to evaluate cell 
viability and calculate 50% inhibitory concentrations (IC50s) of the 
human leukemic cells: Jurkat and U937, and normal human peripheral 
blood cells. Furthermore, the cell morphology was examined under 
an inverted microscope to detect any cell morphology changes after 
Yasom treatments The results demonstrated that Yasom could inhibit 
the proliferations of Jurkat and U937 in a concentration dependent 
manner, while the normal human peripheral blood cells remained 
unaffected. The IC50s of Yasom treatments on Jurkat and U937 are 
1.03% and 0.80% v/v concentration, respectively. To make Yasom an 
alternative treatment for leukemia, further studies should focus on its 
composition, cancer cell inhibition mechanism, effective dose, and 
finally, its pharmacokinetics and pharmacodynamics. 

Keywords: 50% inhibitory concentrations, Cell morphology, Jurkat, 
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Diabetes mellitus is a disease in which blood sugar levels are high due 
to problems with the secretion or action of insulin, and this can lead 
to various complications if blood sugar is not properly controlled. The 
HbA1c test is an indicator of blood sugar control in diabetic patients. 
In our laboratory, HbA1c test is performed by using two devices, G8 
(Tosoh Corporation, Tokyo, Japan), and D-100 (Bio-Rad Laboratories, 
Hercules, California). Both of which use the same principle, high-
performance liquid chromatography (HPLC). Therefore, in order to 
evaluate the correlation between these two devices, a comparative 
analysis was performed on the test result values. From May 1st to 31st, 
2022, samples of two concentrations were selected every day among 
the samples requested by our laboratory. HbA1c test was performed 
twice a day for 25 days in each equipment mentioned above. The 
correlation coefficient was calculated based on the G8 equipment, 
and analysis of variance using the one-way method was used. Both 
P-value greater than 0.05 (significance level), and F-ratio value less than 
F-rejection value, are considered to be statistically significant. A total 
of 782 tests were performed by 9 devices (G8: 3 units, D-100: 6 units). 
Results of F-ratio, P-value, and F-rejection value were 0.22775, 0.98587 
and 1.95036, respectively, and it was considered significant. Also the 
correlation coefficient showed a high correlation with an average 
of 0.998. Good correlation was shown between the two devices. 
Therefore, the HbA1c test using G8 and D-100 devices is thought to 
be a good indicator of blood sugar monitoring, diagnosis of diabetes 
mellitus, and prevention of complications.

Keywords: Diabetes mellitus, HbA1c, High-performance liquid 
chromatography 

Pancytopenia

Mohd Nazil SALLEH1, Zaleha SAZALI2, Haily Liduin 
KOYOU1, Henkie Isahwan AHMAD MULYADI LAI3 

1Department of Medical Science and Technology, University College of 
MAIWP International, Kuala Lumpur, Malaysia

2Department of Hematology, General Hospital Kuala Lumpur, 
Kuala Lumpur, Malaysia

3Department of Medical Research, Taipei Veterans General Hospital, 
Taipei, Taiwan 

Panytopenia is a frequent hematological disorder in patients with 
human immunodeficiency virus (HIV ) infection. Hematologic 
abnormalities are frequent among persons living with HIV. Meanwhile 
the bone marrow aspirate and biopsy are commonly performed in 
the diagnostic approach of patients with unexplained cytopenias. The 
aimed of this study were to study the haematological changes in HIV 
patients and to correlate them with CD4 cell counts. We conducted a 
cross-sectional at Department of Hematology, General Hospital Kuala 
Lumpur, Malaysia from January 2017 to December 2018. Seventy-four 
(N=74) HIV positive patients referred to the haematology laboratory 
section for complete haemogram in whom CD4 count was done 
were included in the study. Haematologic parameters and CD4 
counts were studied in each of these patients compared to non-AIDS 
patients. Descriptive statistics were applied. Association between two 
attributes was calculated by chi-square test and P value less than 0.05 
was considered statistically significant. Out of 74 patients 86% were 
male and 10% were female, anaemia was seen in 210 (84%) cases. 
The most common type was normocytic normochromic (52.7%). 
Lymphopenia was seen in 65.2% cases and thrombocytopenia in 
45 (18%) cases. The majority of cases (70%) had CD4 cell counts 
below 200 cells/mm3. Fifty-four cases had CD4 counts between 200 
to 499 cells/mm3 and 21 (8.4%) cases had CD4 counts more than 
500 cells/ mm3. In patients with CD4 counts less than 200 cells/
mm3, anaemia was seen in 91.4% cases, leucopenia in 26.8% cases, 
lymphopenia in 80% cases and thrombocytopenia in 21.7% cases. 
The present study revealed a significant increase in the number of 
cases of anaemia, and lymphopenia, with decreasing CD4 cell counts. 
Thrombocytopenia is also seen but does not show significant increase 
with disease progression. The study also highlights the importance of 
simultaneously treating HIV patients for haematologic manifestations 
to reduce morbidity.

Keywords: Pancytopenia, Peripheral blood files, Bone marrow, HIV 
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D-100 (Bio-rad Laboratories Inc. Hercules. CA. USA) has been evaluated 
as suitable for detecting hemoglobin variants by ion-exchange high-
performance liquid chromatography. Although there are various 
interference flags suspected of being a Hb variant that affects the 
HbA1c value in D-100, the 'Minor peak(s)>10%' flag is judged to be an 
unreliable HbA1c value, so the results are reported after proceeding 
comparative test with Cobas integra 800 (Roche Diagnostics, 
Mannheim, Germany) which uses a method of immunoassay. However, 
samples that do not follow the storage guidelines tend to show 
an increase in the P3 peak of the 'Minor peak(s)>10%' when using 
the D-100. Since our laboratory is likely to test stale or incorrectly 
stored specimens, it is necessary to distinguish whether the 'Minor 
peak(s)' interference is actually a valid variant flag or not. If there is no 
difference in the test values when the samples with flags are tested 
with the Cobas integra 800, this is considered as a problem of storage 
of specimen. In the opposite case, it is decided to suspect that it is a 
variant type. We tried to find out the ratio. From March to May 2022, 27 
samples suspected of having a variant form were subdivided into EDTA 
anticoagulant tubes and sent to a laboratory using Cobas integra 800 
for comparative testing. Samples with only 'Minor peak(s)' flag were 
selected. Among the samples tested with D-100, 20 samples without 
flags were randomly selected, and their results were compared with 
the Cobas integra 800. By calculating the mean standard deviation 
(SD), the result value outside 2SD was judged to be a variant sample 
affecting the HbA1c level. The SD between normal samples of D-100 
and Cobas integra 800 was 0.1. Among 27 samples, 18 cases (66.66%) 
were outside 2SD and 9 cases (33.3%) were the same or within 2SD. In 
our laboratory, there are very few cases of variant flags that interfere 
with the HbA1c region. However, it was found that the storage and 
management of the specimen is important when detecting the correct 
HbA1c level. Therefore, close attention is required during the test in 
each laboratory.

Keywords: Cobas integra 800, D-100, Specimen storage and 
management, Hb variants 
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The automation for hematological analysis in clinical laboratory 
has been promoted by the development of robot technology 
or information technology, and it has contributed to accurate 
understanding of the disease. On the contrast, it has been reported 
that appearance of blast cells by myeloid/lymphoid diseases or 
disseminated intravascular coagulation (DIC) show abnormal 
scatter patterns in CBC testing, and the accuracy of nucleated cells 
classification is poor. Therefore, new morphological analysis technology 
with the thought process of clinical laboratory technologists is required 
to prevent for detection error. The aim of this study is to establish of 
automated recognition technology of blast cells in peripheral blood 
smear screening by artificial intelligence (AI) model with, convolutional 
neural network (CNN). ResNet-101/Densenet-161/VGG-16 models 
were applied to deep learning. The original image set for AI training 
was consisted of MG-stained 5,500 typical nucleated blood cell images. 
Nucleated blood cell images were classified into eight categories 
(band/segment/eosinophil/basophil/monocyte/lymphocyte/blast cell/
erythroblast). Data augmentation process was applied to the original 
images, and then transfer learning and fine tuning was performed 
on AI model. The subjects for clinical assessments were MG stained 
peripheral blood smear of 60 cases (30 cases of blast and 30 cases 
of healthy person), we evaluated the agreement between visual 
classification and AI classification. Total accuracy, average recall and 
average precision with best model for all cases showed 0.885, 0.871, 
0.833, respectively. Recall and precision with best model for blast cell 
showed 0.930 and 0.920, respectively. Every AI model showed 100% 
accuracy in detection of blast cases and more than 95% accuracy in 
discrimination from healthy cases. No significant differences were 
found among the three AI models. The blood smear screening with 
AI models showed high accuracy and precision in detection of blast 
cases. It means that automated screening by AI model is excellent, and 
it contribute to the prevention of classification error in CBC testing. Our 
future work is to apply it for disease classification models 

Keywords: Artificial intelligence, Deep learning, Hematology, 
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Many artifacts or pseudoartifacts may be observed during the 
peripheral blood smear (peripheral blood film). An awareness of the 
kind of artifacts may help to prevent such laboratory error. We discuss 
a case of a artifact that was found to have non-cellular component 
due to external factors. Case A 39-year old female patient visited our 
hospital for ovary cancer and acute respiratory failure. The initial CBC 
results revealed the following: WBC, 2.38x103 cells/μL; RBC, 1.16x106 
cells/μL; Hgb, 4.7 g/dL; Hct, 12.0%; MCV, 103.4 fL; MCH, 40.5 pg; MCHC, 
39.2 g/dL; platelets, 69x103 cells/μL; Q-Flag (RBC agglutination), 90 
level; and, Q-Flag (turbidity/Hgb Interf), 100 level. If the cold agglutinin 
is operative at room temperature, then a falsely high MCV, MCH, and 
MCHC with a low RBC count are obtained due to agglutination of RBCs 
in the automated blood cell counter. After the blood being warmed 
at 37°C in EDTA tube, the rerun CBC results revealed the following: 
WBC, 2.34x103 cells/μL; RBC, 1.45x106 cells/μL; Hgb, 4.7 g/dL; Hct, 
14.2%; MCV, 97.9 fL; MCH, 32.4 pg; MCHC, 33.1 g/dL; platelets, 65x103 
cells/μL; Q-Flag (RBC agglutination?), 80 level; and Q-Flag (turbidity/
Hgb Interf ), 90 level; Q-Flag (Fragments), 300 level; and, Q-Flag (PLT 
Clumps), 300 level. Manual blood slide preparation showed some RBC 
agglutination. What is a bead-shaped substance such as sediment 
generated after 37°C warming An artifact of non-cellular component 
due to external factors is rarely observed, so caution is needed. Under 
microscopic observation, this type of artifact may be mistaken for 
platelet clumping. If the decision is ambiguous, medical technologists 
can obtain estimated values by comparing the number of automatic 
platelet count and manual platelet count. They can obtain results by 
requesting slide readings from experienced medical technologists or 
medical doctor (physician in laboratory medicine, clinical pathologist).
 
Keywords: Artifact, Bead-shaped substance, Cold agglutinin 

Approach to Automated Classification 
of Nucleated Blood Cells in Peripheral 
Blood Smear Screening: The Potential 
of Artificial Intelligence Technology for 

Routine Work in Clinical Laboratory

Hiroyuki NOZAKA1, Shou KIMURA1, Suzuka KAGA1, 
Niina SAKAIYA1, Shu OGASAWARA2, Mihoko 

KUSHIBIKI2, Masahiro ISHIYAMA2, Manabu NAKANO1, 
Miyuki FUJIOKA1, Kosuke KAMATA3, Kazufumi 

YAMAGATA1 
1Graduate School of Health Sciences, Hirosaki University, Hirosaki, Japan

2Clinical Laboratory, Hirosaki University Hospital, Hirosaki, Japan
3Graduate School of Medicine, Hirosaki University, Hirosaki, Japan 

Representative of automation technologies in clinical laboratory are 
automatic biochemical analyzers or CBC analyzers, and these systems 
have achieved full automation of testing. Meanwhile, even today 
almost clinical laboratory performs manual classification for blood 
cells under a microscope on peripheral blood smears. It has been 
reported that one of the factors making automation difficult is the 
diversity of blood cell morphology, thus the development of next-
generation sequencing technology is required to replace routine 
microscopic observation work. The aim of this study is to clear the 
usefulness automated classification with deep learning for nucleated 
blood cells in peripheral blood smear screening. The original image set 
for artificial intelligence (AI) training was consisted of MG-stained 4,080 
typical nucleated blood cell images. Nucleated blood cell images were 
classified into seven categories (band/segment/eosinophil/basophil/
monocyte/lymphocyte/erythroblast). ResNet-34/51/101 models were 
applied to deep learning. Data augmentation process was applied to 
the original images, and then transfer learning and fine tuning was 
performed on AI model. The subjects for clinical assessments were 
MG stained peripheral blood smear of 20 cases, we evaluated the 
agreement between visual classification and AI classification. Total 
accuracy of ResNet-34/ 51/101 models for all cases showed 0.824, 
0.859, 0.868, respectively. The depth of the layer showed improvement 
significantly. Accuracy of each cell category by the best AI model 
showed 0.326 for Band, 0.913 for segment, 0.984 for eosinophil, 0.972 
for basophil, 0.527 for monocyte, 0.975 for lymphocyte, and 0.997 for 
erythroblast. It was cleared that automated blood cell classification 
with deep learning was highly accurate method in mature leukocyte 
and erythroblast classification. Meanwhile, misclassification occurs 
between bands and segments, and the accuracy of AI models needs to 
be improved in differentiating nucleus. Our future work is applied to 
the detection of abnormal or atypical cells in peripheral blood smear 
screening. 

Keywords: Artificial intelligence, Deep learning, Hematology 
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COVID-19 Patient Monitoring with 
Monocyte Distribution Width

Byong Ho CHOI, Won Seok JANG, Jae Han JEONG, 
Kyung Hwa JO

Department of Laboratory Medicine, Ajou University Hospital, Suwon, 
Korea 

Monocytes, which are innate immune cells, undergo morphological 
and functional changes when reacting with pathogens. There is 
a correlation between monocyte distribution width (MDW) and 
monocytes changes during pathogenesis. Monocytes are considered 
as major mediators of life-threatening inflammatory conditions in 
response to pathogens such as SARS-CoV-2. Severe COVID-19 causes 
a cytokine storm, based on the characteristics of monocytes that 
produce cytokines and mediators. In this study, MDW was evaluated 
as a novel inflammatory marker in COVID-19 patients who were 
hospitalized due to SARS-CoV-2. Clinical symptoms up to the time of 
discharge was conducted through a longitudinal study to compare 
and analyze other inflammatory markers. MDW, C-reactive protein 
(CRP), interleukin-6 (IL-6), lactate, etc. were tested daily for 20 patients 
who were hospitalized after testing positive for SARS-CoV-2 until time 
of discharge, and statistical analysis was performed through Analyze-
it software. The median values of MDW of patients diagnosed with 
SARS-CoV-2 positive and discharged after hospitalization and clinical 
improvement were 23.83 and 19.91, respectively. The area under 
curve (AUC) of MDW, platelet, bilirubin, creatinine, CRP, lactate and 
IL-6 for clinical improvement were 0.843, 0.693, 0.690, 0.770, 0.962, 
0.650 and 0.950, respectively. The best cutoff of MDW was 20.75. 
MDW is automatically tested without additional reagents during the 
CBC/diff test, making it easy to obtain results, and it can be useful for 
monitoring COVID-19 patients as it is related to the clinical results of 
COVID-19 patients. 

Keywords: Area under curve, COVID-19, Monocyte distribution width, 
SARS-CoV-2 

Screening of Malaria Using Beckman 
Coulter DxH 800

Byong-Ho CHOI

Department of Laboratory Medicine, Ajou University Hospital, Suwon, 
Korea

The CBC test is he most frequent test in the diagnostic tests and is 
also tested in the presence of various infections. A typical malaria 
smear test is a microscopic test, which is a very convenient way to 
determine whether malaria is positive or negative, but it takes a 
long time and requires skill from the tester. Malaria infections cause 
morphological changes of red blood cells and white blood cells, and 
in particular, hematopoietic morphological changes can be detected 
through various hematological analyzers, the present invention can be 
applied to malaria screening tests of white blood cells and nucleated 
erythrocyte analysis To find ways to do that To examine malaria 
suspected specimens through simple blood tests, we examined 
smear-suspected malaria patients from June 2018 to August 2018 
and referenced PLT, cell population data (CPD) analyzed by DxH 800 
(Beckman Coulter, Inc., CA, USA) When the CBC and CPD of 11 males 
and 27 females were analyzed, the PLT was as low as 62 ± 35.8 in the 
positive group and 234 ± 94.7 in the negative group as expected. The 
lymphocyte volume, which is CPD, showed a high standard deviation 
of 16.19 in the positive group and 7.88 in the negative group. When 
malaria factor (MF) and malaria discriminating factor (MDF) were 
calculated, both MF and MDF were significantly higher in the positive 
group. The ability to screen malaria in hematology analyzers is an 
important analytical capability because it enables early treatment of 
patients with malaria and enables active treatment of patients through 
early treatment. In particular, in the DxH 800, this malaria screening 
does not require the use of additional reagents and provides these 
new functions through a variety of items reported with the CBC test 
in the basic CBC + Diff test mode without any special procedure, It is 
considered to be an essential element in the department of modern 
diagnostic 

Keywords: Malaria, Malaria discriminating factor, Malaria factor, 
Volume conductivity scatter technology 
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Application of Amikacin in EDTA-
dependent Pseudothrombocytopenia

Hyun-A LEE

Department of Laboratory Medicine, Korea University Ansan Hospital,
Ansan, Korea

In patients suffering from EDTA-dependent pseudothrombocytopenia 
(EDTA-PCTP), there is a spurious low platelate (PLT) in CBC. The cause 
of the EDTA-PCTP is that EDTA activates PLT. The PLT aggregate 
and clump each other. We should report accurate PLT counts after 
correction because patients can get the wrong treatment and 
unnecessary examination Collected 3 samples from patients having 
EDTA-PCTP for 10 months at medical center. Each sample measured 
CBC within 1 hour from sample. The PLT of patients was typically under 
100 X 109/L using LH755 (Beckman Coulter, CA, USA). The condition of 
experiments contained 1 control and 3 experimental groups. Control 
used unpretreated EDTA. 3 experimental groups consisted of vortexing 
for 30 seconds, sodium citrate and EDTA with Amikacin (AMK). AMK (5 
mg/mL, 10 mg/mL, 20 mg/mL, 40 mg/mL) was added into EDTA. The 
presence and absence of PLT aggregation was confirmed using blood 
smear through microscopy PLT counting method is divided into EDTA, 
vortexing, sodium citrate and EDTA with AMK. The PLT was increased 
in all experimental groups compare to the control group. And the PLT 
count results are as follows. The results ((X109/L) of No.1 (50, 61, 122, 
147), No.2 (85, 120, 174, 177), No.3 (33, 58, 247, 186). All 3 samples 
showed aggregation in the vortexing under a microscope. But, there 
was no aggregation observed through microscopy in the sodium 
citrate and EDTA with AMK If the PLT count is less than reference 
range, patients can receive a transfusion of PLT. In case of EDTA-PCTP, 
the Vortex is recommended because it does not require additional 
blood collection or other substances. But, it has a disadvantage to 
resolve PLT aggregation. If the sodium citrate method is selected, there 
is inconvenience of re-blood sampling. But it is relatively easy and 
suitable to resolve PLT aggregation. Lastly, if EDTA with AMK method, 
it has the advantage of being able to use the existed EDTA sample. 
But we have a difficulty in ordering AMK. So. In aspect of practical 
application, Sodium citrate method is considered to be the most 
efficient method among other methods 

Keywords:  EDTA-dependent pseudothrombocytopenia, PLT 
aggregation, Amikacin, Sodium citrate, Vortex EDTA 

Case Report: Plasma Cell Leukemia

Hyun A LEE

Department of Laboratory Medicine, Korea University Anam Hospital, 
Seoul, Korea

Plasma cell leukemia (PCL) is a rare and aggressive plasma cell 
neoplasm where clonal plasma cells comprise ≥20% of peripheral 
blood (PB) leukocytes and/or absolute clonal PB plasma cell count is 
≥ 2×109/L. A 57-yr old man had anemia, type 2 diabetes mellitus, and 
congestive heart failure as underlying diseases. The patient diagnosed 
plasma cell leukemia with plasmacytosis (27% in PB) and monoclonal 
gammopathy (IgG, kappa) in serum & urine. A 57-years-old male was 
admitted to Korea University Ansan Hospital. The initial white blood 
cell count was 9.10*10³/μL, plasma cell 27%, hemoglobin 9.6 g/dL, and 
platelet count was 73*106/μL.. He had osteolytic lesions on both femur, 
pelvic bone and splenomegaly The bone marrow aspirates and biopsy 
section slides showed adequate marrow particles and hypercellular 
(estimated cellularity: 70-80%) marrow with 77.6% plasma cells. In 
iron staining, the storage iron was very slight (grade 1) and no ring 
sideroblasts. The reticulin & MT stain showed moderate fibrosis and 
FISH (IGH gene) rearrangement detected 13q 14.3 gene deletion with 
39.3% of neucleated cells. The chromosome result showed 46,XY, 
add(1)(p36.3), -6, add(8)(p11.2), add(13)(p13), add(14)(q32), del(20)
(q11.2), +mar [15] A IFE (Immunofixation electrophoresis) detected 
monoclonal gammopathy of IgG, kappa type in serum and urine. Ever 
since the recongnition of first PCL by Gluzinski and Reichenstein in 
1906. In comparison to MM, the immunopheonotypic information 
on PCL is limited. The serum and urine protein electrophoresis, bone 
marrow aspiration and biopsy are necessary to establish a diagonsis 
of PCL. Patients with PCL have aggressive disease, poor response to 
therapy and a relative short survival. 

Keywords: IgG Kappa, Monoclonal gammopathy, Plasma cell leukemia, 
Plasmacytosis 
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Silica Clotting Time Test to Detect Lupus 
Anticoagulant

Yujeong SHIN

Department of Laboratory Medicine, Soonchunhyang University Seoul 
Hospital, Seoul, Korea

Antiphospholipid syndrome (antiphospholipid syndrome) is found 
in patients with autoimmune diseases that cause recurrent arteriolar 
thrombosis or recurrent miscarriage and persistent antiphospholipid 
antibody antibodies exist. In our hospital, the dilute Russell's viper 
venom test (dRVVT) has been applied as a method to detect lupus 
anticoagulant (LA) in blood to diagnose antiphospholipid antibody 
syndrome, but the silica clotting time (SCT) method was recently 
added. For the test, ACL TOP 750 CTS (werfen, Barocelona, Spain) 
equipment was used, and for dRVVT (HemosIL, Instrumentation 
Laboratory, Milan, Italy) Russell's Viper Venom, phospholipids, and 
calcium were added as primary reagents, and then Russell's Viper 
Venom activated FX. Thus, the time at which Clot was formed was 
measured. In SCT (HemosIL, Instrumentation Laboratory, Milan, Italy), 
colloidal silica and phospholipids were added as primary reagents, and 
calcium was added as secondary reagents to measure Clot generation 
time according to endogenous activity. From May 18 to June 21, 2022, 
135 dRVVT and SCT screen tests were performed at Soonchunhyang 
University Seoul Hospital, among which 18 (13.3%) dRVVT and 10 
(7.4%) SCT were tested. 8 (5.9%) samples were positive for both tests. 
As a result of confirming a screen-positive sample, 9 out of 18 (50.0%) 
cases were dRVVT, 3 out of 10 (30.0%) cases were SCT, and 1 out of 8 
(12.5%) cases were both tests positive. In this study, as a method for 
detecting lupus anticoagulant factors, the dRVVT method using the 
principle of activating factor X coagulation factors in the presence of 
phospholipids and calcium using a viper venom was used. In addition, 
as a result of adding to the test using the SCT method to measure 
the clotting time according to the phospholipid concentration, 3 
tests (23.1%) was additionally confirmed among 13 positive samples. 
recommended to use at least two methods for the diagnosis of 
antiphospholipid antibody syndrome and the detection of lupus 
anticoagulant factors in the blood 

Keywords: Antiphospholipid antibody, Dilute Russell's venom test, 
Silica clotting time, Antiphospholipid syndrome 

Usefulness Evaluation for Factor XI Testing 
Using CN-6000

Yunkyoung LEE, Yujin HAN 

Department of Laboratory Medicine, Seegene Medical Foundation, 
Seoul, Korea 

Coagulation factor XI is used to manage bleeding caused by trauma 
or surgery in patients with hereditary factor XI deficiency, also known 
as hemophilia C, or Rosenthal syndrome. Due to unpredictable 
characteristics of bleeding and low correlation between plasma 
levels and Factor XI, if surgery or delivery is needed, they must be 
performed in a medical center, in which fresh frozen plasma is ready to 
be prepared. Therefore, testing activity of factor XI may be important. 
In our laboratory, in order to change the equipment used in the 
Factor XI test from STA R MAX(Stago, France) to CN-6000(Sysmex, 
Japan), the correlation between the two equipments was evaluated 
and the significance of the results was also analyzed. Comparative 
tests were performed to change the reagent from STA-Deficient XI 
(Stago) to Factor XI Deficient Plasma (Siemens). For evaluation, 40 
samples of patients with various distributions of normal and abnormal 
values were prepared. STA R Max and CN-6000 were used as test 
equipments, and STA-Deficient XI and Factor XI Deficient Plasma were 
used as reagents. Test principle was same as the clotting method, 
and the correlation was evaluated by comparing the results of the 
two equipments and calculating the correlation coefficient and bias 
%. The precision and carryover test of CN-6000, conducted prior to 
the correlation test, showed good analysis performance with results 
within the acceptable criteria. The correlation with STA R Max showed 
good results with results of R=0.975 (R2=0.951, y=0.8389x-1.0368), 
but there was a difference in bias % between two reagents. In the 
correlation test, there was a difference in bias %, but it is thought to 
be a difference between inspection equipments and reagents. Based 
on the analysis results, evaluating the usefulness of the Fator XI test in 
CN-6000 equipment, all items showed good results. So there will be no 
problem with changing equipment and reagents. 

Keywords: CN-6000, Correlation test, Factor XI 
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Verification of Cut-off Values for Lamellar 
Body Count in Amniotic Fluids

Seungah JEON, Kwang-Woo LEE, Soon-Hee CHOI

Department of Laboratory Medicine, Seoul National University Bundang 
Hospital, Seongnam, Korea 

Lamellar bodies count (LBC) are produced in type 2 alveolar cells late 
in pregnancy and released into amniotic fluids and contain surfactant 
1-5㎛ granules in size, mostly about 2 ㎛, which are about the same 
as platelet size. In our institution, the LBC test was referred to another 
institution, and rapid results could not be provided to the clinic. 
Therefore, we have evaluated the LBC with the automated blood 
cell analyzer Sysmex XN-series (Sysmex Corporation, Kobe, Japan), 
which has not been evaluated previously and the cut-off value of 
mature fetal lung status>50,000/μL used in the existing Sysmex XE-
2100 analyzer, was verified in this study. We have verified linearity and 
calibration of LBC with an external quality control material from the 
College of American Pathology, LN43 substance. In order to evaluate 
interlaboratory variation, the same specimens were analyzed in 
another laboratory using the Sysmex XN-series. After that, the LBCs in 
amniotic fluid samples were correlated with clinical information and 
examined for appropriate cut-off valuesAfter sufficient mixing of the 
sample, the LBC was measured using the platelet channel. Since red 
blood cell contamination can result in falsely decreased LBC, those 
with red blood cell count>0.03X109/L, was excluded from the analysis. 
LBC calibration was verified from 0.00 to 179.00 (X109/L) and the 
linearity also for the same range. In total, results of 16 samples were 
compared with another laboratory. All results showed concordance 
for fetal lung maturity using the cutoff of>50,000/μL and the values 
showed a mean difference of 0.1. From June 2018 to February 2019, a 
total of 46 LBC tests were requested. For 44 cases, LBC was correlated 
with the pregnancy week, excluding 2 cases of RBC contamination. 
Amniocentesis specimens from preterm labor patients within 35 weeks 
showed>50, 000/μL in only 4 of 44 cases. Therefore, the remaining/μL 
met <= 50,000/μL cutoff-values ??in premature specimens. In the LBC 
test for fetal pulmonary maturity, 91% of patients with preterm labor 
within 35 weeks had a cutoff-value of <= 50,000/μL. We have verified 
the cutoff-value of LBC with Sysmex XN hematology analyzer. 

Keywords: Amniotic fluids, Cutoff-value, Lamellar body count 
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Management for Inappropriate Sample 
Analysis and Reduction
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Department of Laboratory Medicine, Korea Association of 
Health Promotion Medicheck Laboratory, Seoul, Korea

In laboratory medicine, the diagnostic accuracy of a test is a very 
important factor, All specimens must be collected by an appropriate 
method according to the purpose. Inappropriate specimens may affect 
the test results and interfere with an accurate diagnosis by a specialist 
and thus cause confusion and anxiety in the patient. Inappropriate 
specimen types include hemolysis, coagulation, turbidity, and 
insufficient specimen volume, In this study, inappropriate specimen 
LIS program registration and blood collection training were conducted 
to reduce inappropriate specimens, and inappropriate specimen 
analysis was performed. A total of 238,758 samples from February 
1, 2022 to May 31, 2022 were included in this study. We performed 
direct visual observation and cross-checking of the samples classified 
through the sample classifier (Wise ATS 2000, Wise Meditech) to 
exclude subjectivity. Hemolysis, turbidity, coagulation, insufficient 
sample volume, and other causes were classified. Hemolysis samples 
were classified as 2+, 3+ or higher according to hemolysis grade. 
Inappropriate specimens were registered in LIS program so that 
medical laboratory technologist, specialists, and client can check the 
test results by referring to the quality of the specimen. Among the 
238,758 samples, the number of inappropriate samples was 9,816 and 
it was 4.1% of the total. Hemolysis accounted for 94% (2+: 8,768 cases, 
3+ or higher: 485 cases), turbidity was 5.1% (502 cases), insufficient 
sample volume was 0.3% (31 cases), insufficient centrifugation was 
0.3% (29 cases). The monthly rate of inappropriate samples was 
5.2% (2,590/48,896) in February, 6.1% (3,227/52,090) in March, 3.8% 
(2,543/66,233) in April, and 2.0% (1453/70,720) in May case) showed 
the highest inappropriate sample rate in March and gradually 
decreased from April. After inappropriate specimen management 
started, the highest rate was seen in March, but the number of 
inappropriate specimens is gradually decreaed through activities 
to reduce the cause of hemolysis, which accounts for the majority 
of inappropriate specimens, such as personnel training, centrifuge 
speed and time check. Systematic management of inappropriate 
samples is expected to have several advantages, such as increasing the 
awareness of pre-analytical errors and helping with accurate diagnosis 
by providing specimen information to specialists. 

Keywords: Hemolysis, Inappropriate specimens, Management 
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Future Capabilities of Clinical Laboratory 
Scientists Required in the Era of the Fourth 

Industrial Revolution
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Gangneung, Korea 

The core technology of the Fourth Industrial Revolution will bring 
artificial intelligence, big data, virtual and augmented reality to these 
digitalized technologies and the integration of biomedical science 
into the medical community. There are changing paradigms in the 
medical system, and research has continued for the development of 
clinical research and technology in many countries. Therefore, the 
purpose of this study is to identify the capabilities of the changing 
medical community and the clinical laboratory scientists by combining 
the characteristics of the fourth industrial revolution and the core 
technologies with clinical research technology. As we enter the era 
of the Fourth Industrial Revolution, the medical system-oriented 
diagnosis-care paradigm of medical institutions is changing into a 
medical consumer-centered prevention-oriented paradigm. Based 
on the algorithmized diagnosis technology that utilizes big data 
and artificial intelligence technology, optimal precision treatment 
is possible for individuals. In addition, research on arrhythmia 
substrates that apply nanotechnology and research on innovative 
medical devices such as electrocardiogram software that uses 
artificial intelligence to distinguish the fine differences of ECG data is 
continuing. This development will require new capabilities different 
from existing capabilities for clinical laboratory scientists. After 
deriving numerous future capabilities required for clinical laboratory 
scientists from various prior studies, we derived five future capabilities 
based on the opinions of clinical laboratory experts based on this. The 
future competencies required of clinical laboratory scientists are 1) 
digital capabilities to interpret and understand digitalized devices; 2) 
creative capabilities to think new creative thoughts; 3) problem-solving 
capabilities for changing technologies; 4) professional capabilities to 
use developing medical technologies in context; 5) learning agility 
that enables continuous learning in response to the rapidly changing 
future. For these capabilities, the current educational institutions will 
need new training different from the past to have new capabilities. 
The clinical laboratory scientists should have a positive attitude to the 
innovative medical device and develop it to make use and convergent 
thinking. 

Keywords: 4th Industrial revolution, Medical innovation device, Clinical 
laboratory scientists, Future capabilities 

Basic Reproduction Number Estimate of 
COVID-19: A Meta-analysis

Ji Soo AHN

Department of Laboratory Medicine, Seoul National University Hospital, 
Seoul, Korea 

In December 2019, pneumonia of unknown cause occurred in Wuhan, 
China. This pneumonia has been named the novel coronavirus 
infection (COVID-19). When a new infectious disease is prevalent, 
it is important to evaluate the exact transmissibility, of which the 
basic reproduction number (R0) is widely used to explain the initial 
infection power. It was attempted to present the estimated value of 
the basic reproduction number of COVID-19 through meta-analysis. 
The literature search used PubMed and Scopus, and the search terms 
'R0', 'COVID-19', and 'basic reproduction number' were combined into 
AND or OR, and the final search was completed on March 14, 2021. In 
the first selection/exclusion process of the literature, 1,394 documents 
that were judged to be irrelevant were excluded by reviewing the 
titles and abstracts of the searched studies, and the number of first 
selected literatures was 156. In the second selection/exclusion process, 
the full text of 156 papers was reviewed, and 30 documents that met 
all criteria were finally selected. In 30 literature, 63 R0 values could be 
confirmed, and it was confirmed that they were calculated from patient 
occurrence data at the beginning of the epidemic in each country. 
The estimated R0 value was 3.15 (95% confidence interval: 2.87–3.44 
and P<0.01). As a result of the heterogeneity test between studies, 
it was found that there was high heterogeneity between studies (χ 
2=10498.95, df=62, P<0.00001, I2 =99.4%). Subgroup analysis was 
performed to find out the cause of high heterogeneity. For subgroup 
analysis, it was divided into five continents as follows. It was found 
that Africa (2.320) According to the results of meta-analysis, it can 
be predicted that one COVID-19 confirmed patient can spread the 
virus to an average of 3.15 people before social quarantine measures 
such as wearing masks are implemented in earnest. In the future, it is 
necessary to further study the generation time and incubation period 
of COVID-19, and further studies on the antibody formation rate and 
efficacy of the COVID-19 vaccine are needed. 

Keywords: Basic reproduction number, COVID-19, Meta-analysis 
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Establish Core Competencies in Medical 
Technology Specialty and Cross-
disciplinary Teamwork Training
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Some medical professionals have developed core competencies for 
their own professional training. At present, the core competencies of 
medical technician education have no public version announced by the 
Taiwan Society of Laboratory Medicine (TSLM). The medical technician 
education has focused on technical training but lacks communication 
skills and consultation ability. The advanced core courses could not 
be promoted effectivity. First, Refer to the training guidelines of the 
postgraduate year (PGY) course of the Join Commission of Taiwan, the 
medical laboratory teacher training course of the TSLM, and refer to 
the training courses in other occupations. Second,. Established core 
competencies and definitions. Then extended sub-ability training 
items. Third, Convening senior clinical teachers and education experts 
to discuss and review the appropriateness of the newly established 
core competency items .Fourth, Apply the newly established core 
competencies to the two professional categories of hematology and 
microbiology, create training templates for "Reliable Professional 
Activities" and "Milestones". The medical technology training core 
competencies, definition description and extended sub-competence 
have been established. The projects include medical laboratory 
knowledge, medical laboratory science practice, clinical testing work 
under the system, professionalism, professional development and 
quality improvement, interpersonal and communication skills, which 
can train medical technican with consulting ability, and join clinical 
cooperation in the future. in practical application, the two professional 
categories of hematology and microbiology have been established, 
including two professional categories of "Teaching of Abnormal 
Blood Cell Patterns" and "Teaching of Rapid Identification of Microbial 
Species" have plan training sessions. the "Reliable Professional Activity 
(entrustable professional activity; EPA)" and the "Milestones". We 
analyzed and compared different education core competencies in 
Taiwan. We established two "Competence-Oriented (EPA)" training 
courses, hematology and microbiology, To confirm that they meet 
the essence of the new core competencies, and hope that medical 
technician education will be able to train an advanced medical staff 
with professional ability and join interdisciplinary teamwork. To 
increase medical technicians' importance and value in the medical 
team. Develop unique training courses in other professions, and can 
be used by the TSLM and other hospitals for reference. 
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Standardization of Sample Handling 
Methods to Reduce Inadequate Samples

Yohan SEO
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Korea 

Due to the absence or insufficiency of sample collection standards 
and transport method standards, inadequate samples are increased, 
delaying the reporting time of test results, wasting treatment materials, 
and accumulating damage to test equipment. And the patient's 
burden due to the re-sampling is increased. In order to reduce the 
occurrence of inadequate samples, a guide tailored to the each hospital 
was produced and distributed. In the process, we tried to figure out 
which variables of the nurse were the cause of the occurrence. A 
sample handling standard plan (booklet, video, etc.) was prepared by 
reflecting the opinions of the fact-finding survey and survey. In order 
to investigate the situation 'before and after' the distribution of the 
guide, inadequate sample cases were investigated and classified into 
25 codes, and a survey was conducted 'before and after' using Google 
Form targeting all 190 nurses in the ward. Correlation analysis was 
performed on variables such as work-related knowledge, education 
experience, educational satisfaction, and work experience. In relation 
to all inadequate sample variables representing the measure of work-
related knowledge, education experience (r=0.442) and education 
satisfaction (r=0.379) were significant, but not significant with work 
experience (r=0.003). It was confirmed that the 'knowledge on sample 
handling' was improved by 4-20% in all items. The number of nurses 
who thought they needed more education decreased from 71.6% to 
31.7%, and the desired form of education was face-to-face lectures. As 
a result of the fact-finding survey, the number of inadequate samples 
decreased by 4% from 896/15432 cases (5%) to 167/15287 cases (1%) 
after the distribution of the guide, and the 'requirement for education' 
of nurses decreased from 61% to 33%. This activity aimed to reduce 
the occurrence of inadequate samples by suggesting standards for 
sample handling. The guide prepared by the institution itself helped 
to reduce the occurrence of nonconforming specimens. Despite these 
successful activities, nurses' 'burden of sample collection' is still high 
at 81.1%. It is necessary to continuously communicate and update the 
guide contents, such as direct participation in nurse preceptor training. 

Keywords: Inadequate sample, Sample handling, Standard 
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Study on the Professionalism of 
Medical Technologists' Work in Health 
Examination Centers: Focusing on the 

General Health Examination

Hyun-Ho SUNG

Department of Clinical Laboratory Science, Dongnam Health University, 
Suwon, Korea 

"Health examinations" means medical examinations conducted by 
health examination institutions, including a physical examination, 
consultation, physical measurement, diagnostic laboratory test (also 
known as clinical laboratory test, clinical pathology test), pathology 
test, and Imaging test for checking the health condition and the 
prevention and early detection of diseases. The purpose of this study 
is to confirm the role of medical technologists in general health 
examinations, and to analyze the expertise of medical technologists 
through expansion and cost analysis according to the spread and 
development of the domestic health examination industry. This 
study conducted an estimation study using data from the health 
checkup guidebook, health checkup institution evaluation guideline, 
and statistical annual report from the National Health Insurance 
Corporation for the past 5 years in Korea. These collected data were 
analyzed using the SPSS 21.0 program (SPSS, Chicago, IL, USA). The 
types of health examinations include general health examinations, 
comprehensive health examinations, special health examinations, 
and other health examinations. The proportion of the general 
health examination work of medical technologists working at health 
examination centers has been estimated to comprise more than 
50% of the total work. The cost aspect of suspicious diseases can be 
estimated to be more than 25%. The cost of diagnostic laboratory 
test has been estimated to be approximately 5%, and the proportion 
of medical diagnosis use is 70%. The results show that it is time to 
revisit whether medical technologists are receiving appropriate social, 
economic, and reasonable policy treatment in health examination 
work. The future of medical technologists will further expand their 
professionalism in diagnostic laboratory test and quality control in 
precision medicine and telemedicine in the future. Therefore, medical 
technologists will need to participate proactively in government policy 
decisions related to national health examinations and make efforts to 
improve health treatment. 

Keywords: Diagnostic laboratory test, Health examination center, 
Medical technologist, Professionalism 
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10 Years of Association of Medical 
Laboratory Scientists Nigeria E-learning 
Continuing Professional Development: 

Lessons Learnt and Way Forward

Godwin IHIMEKPEN, Daniel ADEDIGBA, 
Oye OYETUNDE 
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Most of the data that informs evidence based medicine comes from 
the laboratory. Therefore, it is critical that medical laboratory scientists 
(MLS) stay up-to-date on new scientific advances in the field, especially 
in light of new viruses, pathogens, and mutations. Continuing 
professional development (CPD) is one often most important strategies 
for continuous quality improvement of clinical and public health 
laboratory services. In 2011, the Association of Medical Laboratory 
Scientists of Nigeria (AMLSN) became the recipient of a 2 year grant 
from the United States Agency for International Development (USAID)/
Nigeria mission to develop a web-based continuous professional 
development (CPD) programme. The programme was extended 
for another 2 years to ensure sustainability beyond the September 
2015 close out date. The project was managed by the Knowledge for 
Health (K4H) programme of the Johns Hopkins University Centre for 
Communication Programmes. The project has produced 33 Medical 
Laboratory Science Council of Nigeria (MLSCN) accredited courses 
in 10 years. To inform future course-level enhancements to meet re-
licensing requirements and the CPD needs of MLS, AMLSN conducted 
an online survey using SurveyMonkey (Momentive, CA, USA) to reach 
a nationally representative sample of MLS, from 30th June to 20th July 
2022. A total of 1,702 MLS responded. 55% male MLS, 45% female; of 
this 60% reported working for a public laboratory facility. More than 
80% reported using smart phones to access the internet. 88% (1,501) 
successfully completed AMLSN-authored courses scoring 80% or 
higher on the course illustrating the demand for accredited eLearning 
courses. More than 50% reported that they took the courses for CPD 
credits, while 43% report for knowledge improvement. More than 80% 
reported being satisfied or very satisfied with the level of knowledge 
obtained from the courses. MLS provided a few minor suggestions for 
improvement such as adding practical videos and statistical research-
based courses. Overall, the survey results were very positive with 96% 
reporting that the knowledge gained has positively impacted the 
service quality they now offer their clients. 
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Scientists in Social Media
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It is necessary that biomedical laboratory scientists (BLS) follow the 
codes of professional ethics, also when communicating in social media. 
We as an Association want to encourage BLS to use social media for 
professional discussion and sharing of information by creating social 
media guidelines. The objective of this guideline is to promote BLS 
to use social media so that the information is responsible, safe, and 
ethically correct. The purpose of the guide is to promote the spread 
of reliable information and to safeguard the valuation, collegiality, 
and professional ethics of the profession of BLS. The Working Group 
compiled a written material based on the social media guidelines 
of other health professionals, the ethical guidelines for BLS and the 
recommendation of legislation and the recommendations of National 
Supervisory Authority for Welfare and Health (Valvira). The synthesis 
provided guidelines for BLS containing four keys, which BLS should 
consider in the communication of social media. BLS should recognize 
her/his role as a health care professional also in social media. It is 
important to remember that the information shared is right and 
reliable, and containing data source is ethically approved and contain 
no disinformation or hate mail. In addition, the guidelines include 
information about how to act when facing inappropriate behavior in 
social media. The meaning of the guidelines is to encourage colleagues 
to use social media as an information pathway and follow the good 
manners of it. When the environment of communications is rapidly 
changing it is important to find ways rto educate colleagues how to 
take into account professional characters in behavior. We suggest 
that employers, educators and associations would spread information 
about good professional manners in social media. 

Keywords: Biomedical laboratory scientists, Health care professional, 
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Background of the Revision of Education 
Program for Japanese Biomedical 

Laboratory Scientist School

Hideo SAKAMOTO

Faculty of Health Sciences, Medical Technology, Kobe Tokiwa University, 
Kobe, Japan 

To become a Japanese Biomedical Laboratory Scientist (BLS), it is 
necessary to pass the national examination controlled by the Ministry 
of Health, Labour and Welfare (MHLW). There are multiple ways to 
qualify for the national examination, candidates need to graduate from 
medical school, dental school, or BLS school. In reality, almost all of the 
candidates graduated from BLS school. BLS schools are categorized 
into two types, one is the Designated schools and the other is Subject-
approved schools. Designated schools carry out distinctive education 
in 95 credits which were significantly revised in 2000. Subject-
approved school students have to graduate from veterinary medicine, 
pharmacy, allied health school, or any other undergraduate university 
by taking 12 subjects related to hygiene inspection approved by 
MHLW. Also, they must take additional 8 subjects related to physical 
examination and blood sampling approved by MHLW. Therefore, they 
called Subject-approved schools. There were no major revisions since 
2000 for the Designated school and 1987 for the Subject-approved 
school. Therefore, MHLW launched the BLS school education program 
improvement committee to review and unification of educational 
contents for both types of schools from December 2019 to April 
2020 and then announced a report for revision of the BLS education 
program. In response to this report, MHLW revised the BLS education 
system, increasing the number of credits for Designated schools to 102 
and making the educational content of Subject-approved schools the 
same as that of Designated schools, which was announced in 2021. The 
revised BLS education program will apply to 2022 enrolled students 
for both of the Designated schools and the Subject-approved schools 
with 102 credits including 12 credits in the Clinical training rotation. 

Keywords: BLS education, Designated school, Subject-approved 
school 
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Comparing Questionnaire Results and 
Learning Outcomes in Clinical Laboratory 

Training Programs to Support Students

Kazuo GOTO
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In Japan, the ministry requires every university to complete a learning 
behavior survey using student questionnaires, assess the results, 
and disclose this information as part of the university evaluation 
index. This study examines the correlation between the results of the 
analysis conducted in a university in Tokyo for medical technologists 
and their learning outcomes, including GPA, graduation exam 
scores, and national exam scores. The learning behavior survey using 
questionnaires was conducted in March 2020 at a university in Tokyo 
on 345 students studying medical technology: 99 first-year students, 85 
second-year students, 90 third-year students, and 71 senior students. 
The results for the senior students were collated with their GPA scores, 
graduation exam scores, and national examination scores. Twenty 
rating items in total were utilized. First, the questionnaire survey 
results were compared for each grade. Second, the factor analysis 
of the survey results for all the seniors was performed. Third, using 
the factor scores calculated from the 20 questions as independent 
variables, a multiple regression analysis was performed with the GPA 
score, graduation test results, or national exam score as the dependent 
variable. The relationship between the questionnaire and academic 
results was statistically examined. The factor analysis was performed 
on the results of the learning behavior survey conducted in March 
2020. The results revealed that as students advance to upper grades, 
their efforts toward studying, such as study time, increase; however, 
no simple correlation exists between the increased study time and the 
resulting achievement. The medical technologist national exam scores 
were found to have a strong, positive correlation to three factors: 
effective use of leisure time, living environment of students, and 
observance of deadlines. The score of the national exam for medical 
technologists was strongly correlated with three factors: effective 
use of leisure time, living environment of students, and observance 
of deadlines. The survey analysis results are expected to contribute 
to improving the passing rate of the national exam for medical 
technologists. 

Keywords: Factor analysis, Regression analysis, Students, Surveys and 
questionnaires, Universities 

Improving Biomedical Laboratory 
Scientists Ability to Involve Students in 

Community of Practice

Karina Vogn KOCH
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Hospital, Svendborg, Denmark 

In recent years, the number of Biomedical Laboratory Scientist 
(BLS) students in clinical practice has increased significantly. Study 
start twice a year has resulted in double quota/term with new faces 
appearing daily. This has led to challenges in community of practice. 
It requires greater obligation from BLS to distinguish the students 
from each other and inclusion at analysis workstations. The routine 
workflow is, that analysis workstations are assigned in collaboration 
in varying teams at meeting points with focus on the individual 
BLS's needs/competencies. Students do not participate. The meeting 
between BLS and student is at analysis workstation. To investigate 
whether changes in workflow could improve the community of 
practice, new information boards with student name(s) and analysis 
workstation(s) as well as student participation at meeting points were 
introduced. Observation as a qualitative method was performed in 
the morning on weekdays for 2 periods of 3 months, thus comparison 
was possible. First period at analysis workstations without information 
boards and student participation as usual workflow. Second period 
with new workflow at meeting points with information boards and 
student participation. Observations noted with keywords such as 
good, bad, frustration etc. In the first period observations as frustration, 
irritation and indifference were noted. Visible that BLS often seemed 
frustrated at the lack of information that student should join, while 
the student seemed to feel out of place and humble. In the second 
period observations as good, participatory and collaboration were 
noted. There the involvement of the students quickly became visible 
as the students were asked for term and whether they had been 
on the analysis workstation before. In addition, BLS seemed more 
accommodating in meeting the students. The increased amount 
of information as well as student participation at meeting points 
made the meeting between BLS and student more coordinated and 
provided greater communication in the team. The ability for BLS to 
involve students in community of practice is improved via workflow 
changes with information boards and student participation at meeting 
points. It has strengthened the meeting between BLS and student and 
contributed to a better community of practice. 

Keywords: Community of practice, Information board, Meeting point, 
Student involvement 
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It Means a Lot to Me, that My Profession 
is Visible on this Educational Pinback 

Button in Clinical Practice

Tanja Wurtz JORGENSEN

Department of Pathology, OUH Odense University Hospital, Odense, 
Denmark 

Odense University hospital (OUH) aims for excellent education. The 
vision is that persistent focus on education will benefit patients and 
strengthen the Hospital as an educational institution. Healthcare 
students at the hospital wear an identification badge that is not very 
visible to hospital personnel or patients. The aim with this study 
is to uncover healthcare students perspectives on the possible 
influence of a visible education-specific pinback button placed on 
their uniform in clinical practice. 39 Biomedical laboratory science, 
Nursing, Physiotherapy, Occupational therapy and Radiography 
students wore pinback buttons with the words "I am in training at 
OUH" combined with the educational focus for a period of 5-7 weeks. 9 
semi-structured focus group interviews were subsequently conducted 
with open questions, recorded and transcribed. The qualitative data 
were coded with main themes and analyzed by a phenomenological-
hermeneutic approach. The involved students found it very useful to 
be able to identify other healthcare students at the hospital due to the 
button. The easy identification of each other gave them a feeling of 
being part of the same community across professions, and increased 
their curiosity towards differences and similarities in healthcare 
educations in general. It enabled them in conversations with other 
healthcare professionals, patients and students about their education 
and profession. Focus groups with Biomedical Laboratory Science, 
Physiotherapy, Occupational therapy and Radiography students 
reported it to be important for them to distinguish themselves from 
the very large numbers of Nursing students at the hospital. It made it 
apparent to other healthcare professionals very quickly, that they were 
not able to assist in clinical practice if a Nurse was needed in acute 
situations. The students report, that the education-specific pinback 
button had a positive influence for them in clinical practice. It has the 
potential to increase focus on the different healthcare educations 
and students at the hospital and strengthen the vision of excellent 
education. 

Keywords: Clinical practice, Education, Healthcare students, Interviews, 
Pinback button 

Addressing Opportunities & 
Misunderstandings of ASCP BOC 
International Certification in the 

Philippines

Joseph BAKER

International, ASCP Board of Certification, Chicago, USA 

The objective of this study is to identify the positive viewpoints 
and misunderstandings Filipino applicants have about the BOC's 
international credential and credential maintenance programs. 
With a total of 12,607 MLS (ASCPi) certificants, the Philippines 
represents the BOC's largest and most successful international 
certification market. However, despite the Philippines being the 
BOC's largest certification market, the BOC only certifies about a 
third of eligible applicants coming from the Philippines each year. 
Therefore, in an effort to encourage additional interest in achieving 
BOC credentials and to eliminate misunderstanding surrounding 
the BOC's Credential Maintenance Program (CMP), the ASCP BOC 
International Credentialing Committee (ICC) and BOC staff created and 
deployed a survey to all current international credential holders. 422 
individuals from 44 countries of education participated in the survey. 
This study is a summary of results from the 265 Filipino respondents. 
This study confirmed a number of assertions the BOC had about the 
Filipino credential market. The most important of these assertions 
is MLS(ASCPi) certification is appealing to Philippine-educated 
individuals due to its portability (i.e. work eligibility, emigration, etc.). 
The BOC should continue leaning into the portability of MLS(ASCPi) 
certification, but also needs to do a better job of promoting our other 
international certifications for which Filipinos may be eligible. The 
BOC needs to place greater emphasis on educating Filipinos on the 
importance of CMP and on what can be used for CE towards CMP. For 
example, the BOC needs to create an outreach campaign that helps 
Filipino credential holders understand CE earned for their PRC (i.e., 
Philippines-licensure requirements) can also be used for their CMP. 
There are additional Philippines-based laboratory organizations the 
BOC could develop relationships with towards the promotion of such 
campaigns, as well as towards a more robust outreach network in the 
Philippines. Finally, considering the popularity of BOC certification 
in general amongst Philippine-educated individuals, the BOC 
should work on creating more content that focuses on promoting 
the usefulness of pursing an advanced credential, the portability of 
certification, and the overall demystification of CMP. 

Keywords: ASCP, BOC, Certification, Credential, International 
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Impact of Quality Accreditation in Higher 
Education through NAACLS Lenses: A 

Case Study in Qatar University
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Corpus Christi, USA
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Accreditation is a process by which all areas of an educational 
institution is reviewed. In the United States, accrediting agencies 
establish minimum criteria for the academic institutions to meet 
and maintain to remain in good academic standing. This is to ensure 
standardization of the learning outcomes. Therefore, graduates from 
accredited programs possess competencies that are acceptable 
universally. Accreditation for medical laboratory science programs is 
provided by the National Accrediting Agency for Clinical Laboratory 
Science (NAACLS). NAACLS is the premier accreditation body for 
clinical laboratory science programs in the United States. This abstract 
provides a case study so that other institutions can achieve compliance 
with NAACLS standards more efficiently and effectively by reviewing 
the experience of the Biomedical Science Program at Qatar University. 
The abstract reviews the process undertaken by the Program Director to 
interpret, implement, and document the compliance with the NAACLS 
standards. The abstract also covers the role of the accreditation site 
visitor and the external reviewer in terms of the process and issues of 
accreditation and quality of the academic program. 

Keywords: Accreditation, Clinical laboratory science, Education, 
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Is Augmentation Useful to Artificial 
Intelligence (Deep Learning) of Clinical 

Images?
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Artificial intelligence (AI, deep learning; DL) use a lot of data 
(example1000~500000 images). However there are only approximately 
one hundreds of data in clinical images. Therefore, I evaluated the 
effectiveness of augmentation for the purpose of creating accurate 
clinical AI (DL) with the few data. The type of computer: Intel (R) Core 
(TM) i7-10750H CPU 2.60 GHz (FRONTIER), RAM: 64.0GB, GPU: GeForce 
RTX 2070 Super, AI developing soft: Neural Network Console (Sony 
Network Communications Inc.). We downloaded "image_recognition.
CIFAR10.resnet.resnet110" from sample project (free images) and 
evaluated it to classify cells in the data of smear blood images. Original 
data is band:36, seg:192, meta:24. Augmentation method is 90deg(90°), 
180deg(180°) or 270deg(270°) rotating. The augmentation data is ①
band:72, seg:192, meta:48,training data:218,test data 94 ②band:144, 
seg:192, meta:96, training data:304,test data 131③band:144, seg:768, 
meta:96, training data:705,test data 303.Neural Network Console 
method:150 epoch,batch size 32. We evaluated the data by looking its 
accuracy(accuracy:correct answer data/total data).The result was ①
0.7872 ②0.9236 ③0.9537.Therefore extending data by augmentation 
is effective. Even in the case of classifying clinical data that are 
overwhelmingly few, it was possible to create accurate clinical Artificial 
Intelligence (Deep learning) with extending data by augmentation. In 
Neural Network Console, I would like to develop clinical images whose 
accuracy of diagnosis is high with extending data by Augmentation 
and tuning up of AI (DL) command.

Keywords: Artificial intelligence, Augmentation, Deep learning, Neural 
network console 
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We Welcome You, Dear Patient. Concepts 
of Narrative Medicine and Biomedical 

Laboratory Scientist's Emotional 
Attachment to Patients in a Danish 

Flowcytometry Laboratory

Tanja Wurtz JØRGENSEN

Department of Pathology, Odense University Hospital, Odense, Denmark 

A bachelor of Biomedical Laboratory Science (BLS) in Denmark is 
qualified for analytical diagnostics with focus on the patient. BLS' are 
able to work in many different departments, some with direct patient 
contact and some with no contact. Working with hematological cancer 
by Flowcytometry analysis in Pathology at OUH, the BLS' have no direct 
patient contact, but they have knowledge of the patient's diagnosis, 
treatment status, personal life and death. The aim with this study is 
to investigate if the BLS' in a Danish Flowcytometry Laboratory are 
emotional attached to patients, they have never seen. This healthcare 
ethnographic study performed by qualitative methods enabled a local 
investigation of BLS' emotional attachment to patients by samples 
analyzed in the flowcytometry laboratory. Two days of participant 
observation with the six BLS' in the laboratory and two individual semi-
structured interviews were performed. Field notes and transcriptions 
were coded by themes. Data was analyzed with the theoretical focus 
of narrative medicine by a phenomenological-hermeneutic approach. 
The study reveal that the BLS' personalize the samples by articulating 
the patients's names, gender and age when they communicate 
to each other. That way they indirectly welcome the patient into 
the laboratory and the daily work with interpreting flowcytometry 
analysis and digitally submitting results and diagnosis to the patient. 
They have a personal basic need to follow specific patient's results in 
treatment, especially children. This personal involvement in the patient 
has a downside, as the BLS' are emotional effected and compare the 
patient's life and death with their own life and family situation. The 
theoretical focus of narrative medicine, to recognize, absorb, interpret 
and act in regards to the patients stories of life, conceptualize the BLS' 
hidden emotional attachment and care for the patient, they have 
never seen. The BLS' are emotionally effected by the patient's life and 
death situation and compare it to their own life and family situation. 
They recognize the patient, absorb the patient's situation, interpret 
their data, but have no facilities to act on the information or personal 
emotions that comes with it. 

Keywords: Biomedical Laboratory Scientists, Flowcytometry, Narrative 
medicine, Patients, Qualitative methods 
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1Faculty of Allied Health Sciences, Research Unit of Innovative Diagnosis of 
Antimicrobial Resistance, Transfusion Medicine, Chulalongkorn University, 

Bangkok, Thailand
2Department of Medicine, Thammasat University, Pathumthani, Thailand 

Helicobacter pylori infection has been implicated in chronic gastritis 
and peptic ulcer aetiology. Epidemiological studies have also identified 
an association between H. pylori infection and the development of 
gastric cancer. Over half of the world's population is infected with 
this bacterium. Recently, H. pylori have been shown to have an 
alternate lifestyle as biofilm, facilitating bacterial survival in hazardous 
environments and chronic infection in the host bodies. Nevertheless, 
the molecular factor regulating H. pylori biofilm formation is still being 
questioned. Curcumin (diferuloylmethane), a natural compound found 
in turmeric, has been demonstrated for several chemotherapeutic 
properties. We have previously reported that curcumin inhibits H. 
pylori biofilm formation, but its precise mechanism has never been 
explored. In this study, a 2-dimensional gel electrophoresis analysis 
was performed to investigate the difference in protein profile 
expression between biofilm and planktonic counterparts with sub-
minimum inhibitory concentrations (MICs) of curcumin. There was 
total of 28 differentially expressed proteins identified here. Proteins 
involved in biofilm formation in H. pylori belonged to chemotaxis and 
motility, chaperone, stress response, electron transport, nitrogen and 
carbohydrate metabolism, and intermediate metabolic biosynthesis. 
With the presence of 1/4 MIC curcumin, a chaperone group protein 
was up-regulated in biofilm and planktonic counterparts. Our findings 
demonstrate genes, including flgL, flgE, flgD, fliD, flaA, tufA, tig, hsp60, 
grpE, efp, katA, trxB, tsaA, porB, fldA, ureA, ureB, acnB, gltA, and fadA, 
possibly involved in the mechanism of H. pylori biofilm formation. 
Curcumin exhibits a potential role in inhibiting biofilm formation by 
H. pylori. Further investigation is needed to understand how curcumin 
can be implemented as complementary medicine for curing H. pylori-
biofilm-related infections. 

Keywords: Biofilm, Curcumin, Helicobacter pylori, 2-dimensional gel 
electrophoresis 

248



2022 The 60th Congress of the Korean Association of Medical Technologists

[MIC-03][MIC-02]

A Case of Non- hydrogen sulfide 
Salmonella Typhi Isolated from Fecal 

Culture

Yong-Jae HAN, Kwang-Sup AHN, Min-Hyeok KIM, 
Tae-Wan LIM 

Department of Laboratory Medicine, Seegene Medical Foundation, 
Busan, Korea

In general, Salmonella spp. show the biochemical properties of non-
lactose, H2S -positive (S. paratyphi A-negative) in MacConkey agar 
(MAC) and Salmonella-Shigella agar (SS), and these properties are 
Salmonella spp. so these are performed as basic screening test of 
Salmonella spp. However, we would like to introduce a case of non-
lactose, H2S-negative Salmonella Typhi isolated from fecal samples 
submitted to this laboratory. There was a sample isolated from 
Salmonella Typhi in the blood culture test, and when I looked up all 
the requested tests, a stool culture test was requested. Feces were 
diarrheal and were cultured on MAC and SS for two days. Lactose non-
degradable (colorless) colonies were observed in MAC and colorless 
colonies in SS. We analyzed the colorless colonies of SS agar using 
matrix assisted laser desorption ionization-Time of flight (MALDI-TOF) 
Biotyper® (Bruker, Germany) and VITEK 2 (GN bioMérieux, France), they 
are identified as Salmonella spp. (Score: 2.45) in MALDI-TOF Biotyper®, 
Salmonella Typhi in VITEK 2 (99%) were identified. In the diagnostic 
serotype kit (for slide aggregation test, junggyeom-korea), the Vi 
serogroup showed agglutination, and after floating in NaCl, it was 
heated at 100°C for 15 minutes, and by the result of performing all 
Groups A, B, C, D, and E, it showed Group D an agglutination reaction, 
so we identifed as Salmonella Typhi. Salmonella Typhi is a second-
grade infectious disease causing acute systemic febrile disease, and 
is still an important pathogen in Korea and abroad. H2S-negative 
Salmonella Typhi can be mistaken for enterobacteriaceae or other 
bacteria. So, we would like to recommend the following method. 
If lactose non-degradable (colorless) colonies are seen on MAC or 
colorless suspicious colonies on SS when requested for fecal culture 
test, test with MALDI-TOF Biotyper®. If it is identified as Salmonella spp., 
Salmonella serotype test is performed to confirm the antisera group, 
and the confirmation test is performed with the VITEK 2 equipment, 
and the result is reported in case of agreement. We hoped that this 
H2S non-producing Salmonella Typhi case will be shared with other 
laboratories to be of little help in carrying out a quick and accurate 
test. 

Keywords: MALDI-TOF Biotyper®, Non- hydrogen sulfide, Salmonella 
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The inappropriate and high usage of antibiotics in humans and animals 
has driven the world to post-antibiotic era in which no antibiotic 
can be used for infectious disease treatment. The dissemination of 
extended spectrum beta-lactamases (ESBLs) producing bacteria 
is a WHO critical priority concern from one health perspective. We 
developed a direct detection of blaCTX-M gene from pig feces using 
nested polymerase chain reaction (nPCR). All 30 rectal swabs from pigs 
in drug used farms were collected. ESBLs producing Escherichia coli, a 
fecal index, were isolated from each sample, subjects for blaCTX-M gene 
PCR-sequencing and compared results with our developed nPCR. All 
samples had blaCTX-M gene, of which blaCTX-M-55 was the most prevalent. 
The optimum primer concentration in the initial PCR and nPCR reaction 
was 0.3 µM and 0.075 µM, respectively. The detection limit for blaCTX-M 
by nPCR was 105 CFU/mL while single PCR required up to 107 CFU/mL. 
Initial PCR and nPCR results showed the sensitivity of 56.7% and 100%, 
respectively, compared with PCR-sequencing. Therefore, the nPCR 
technique can increase the sensitivity of single PCR to 43.3%. Direct 
genotypic detection of antimicrobial resistance genes from human or 
non-human samples could reduce the time and cumbersome process 
of bacterial culture which benefits for effective monitoring and control 
of antimicrobial resistance in one health approach.

Keywords: blaCTX-M gene, Nested PCR, Pig feces, One health
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Acinetobacter baumannii is an important causative agent of nosocomial 
infections and causes various infections, is resistant to various 
antibiotics and is gradually increasing in multidrug and pandrug 
resistance, so its importance is rising. As a result, to investigate the 
development of widespread resistance to A.baumannii, among the 
A.baumanii reported in the samples requested in this laboratory from 
2018 to 2021, We analyzed the multidrug-resistant Acinetobacter 
baumannii (MRAB) showing resistance to all of A.baumanii antibiotics, 
Carbapenem, Aminoglycoside, and Fluoroquinolones antibiotics 
isolation rate. From January 2018 to December 2021, we investigated 
the test results of 5,549 of the tests requested in this laboratory. All 
samples were analyzed using a Vitek-II (Biomerieux, France) and a 
MALDI-TOF Biotyper (Bruker Daltonik GmbH, Germany). Of the total of 
5,549 results reported as A.baumannii, 3,165 (57%) were reported as 
MRAB. MRAB was reported 638 (53.4%) in 2018, 790 (54.1%) in 2019, 
791 (55.6%) in 2020, and 946 (64.3%) in 2021. That shows increasing 
aspect. The A.baumanii drug resistance rate was as high as 50% or more 
for most drugs, and 100% for Aztreonam. In contrast, the resistance 
rates for Colistin, Minocycline, and Tigecycline were reduced to within 
10%. This study, as a result of analyzing the separation rate of MRAB in 
the last 4 years, showed an increasing tendency every year. A.baumannii 
has a lower risk of infection in healthy people, but the patients with 
chronic lung disease and diabetes who have reduced immunity, are 
vulnerable to infection. A.baumanii can cause infection in hospitalized 
patients, especially those using artificial respiratory equipment and 
long-term hospitalized patients. In the case of MRAB, the wide range 
of antibiotic resistance limits the drugs that can be used for treatment, 
so doctors may need to pay attention to the management and drug 
selection of MRAB-infected patients. 

Keywords: Acinetobacter baumanii, MALDI-TOF Biotyper®, Multidrug-
resistant Acinetobacter baumannii
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Pleural effusion is an accumulation of fluid in the pleural space. 
Possible causes are infections, heart failure, malignancy or autoimmune 
conditions. Infectious causes of pleural effusions are mainly due to 
pneumonia or tuberculosis. Empyema is a condition in which the 
pleural effusion contains puss. The aim of the study was to evaluate 
the pleural effusions and empyema analyzed in our laboratory, and 
address if pre-analytical assessments may predicate which culture 
negative samples should be analyzed with 16S rRNA gene sequencing. 
We performed a retrospective data analysis of pleural effusions and 
empyema sent to our microbiological department from 2018-2021. 
Only culture negative pleural effusions in which PCR was requested 
by the clinicians, were accepted for 16S rRNA gene sequencing. 
Samples sent for Mycobacterium tuberculosis analysis were excluded, 
and only one sample per patient episode was included in the data 
analysis. The given clinical information for every patient was registered, 
and compared with the results. In total 2838 pleural effusions were 
cultured, of these 313 (11.0 %) were analyzed by 16S rRNA. The 16S 
rRNA positivity rate was 17.9 % for pleural effusions in total, while for 
empyema 67.9 % of the analyzed samples were 16S rRNA positive. In 
the age group of 0-20 years, 114 samples were cultured and 47 were 
analyzed with 16S rRNA gene sequencing, with positive results of 
38.3 % (15.8 % of the total for the age group). In the age group 61-80 
years, 1394 samples were cultured, and 130 were sent for 16S rRNA 
gene sequencing of which 13.1 % had positive results (1.2 % of the 
total for the age group). Our study implies that both clinical suspicion 
of empyema and/or samples received from patients in the age of 0-20 
years should be cultured, and culture negative samples should be 
considered for 16S rRNA gene sequencing. In contrast, the age group 
61-80 represented the largest number of analyzed samples with one 
of the lowest number of positive results. In this age group we could 
benefit from better pre-analytical criteria for the indication of both 
culturing and 16S rRNA gene sequencing analysis. 

Keywords: 16S rRNA, Biomedical laboratory scientists, PCR, Pleural 
effusions, Workflow optimization 
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Human microbiome is diverse from individual to individual, but 
microbiome communities become similar as they live together. The 
sites, finger and oral are the most interactive parts of the body than any 
other body part. Skin microbiome is affected by environment whereas 
oral microbiome is long-term stable microbiome. In this study, we aim 
to compare and explore the difference between groups, populations 
and individuals, by two body parts of 55 people in 4 groups that 
share spatial. Finger and gargle microbiota composition was analyzed 
by sequencing the V3-V4 hypervariable regions of 16S rRNA. The 
concentrated particles were loaded into an Ion 530 ChipKit (Thermo 
Fisher Scientific, MA, USA), and the sequencing was performed on an 
Ion GeneStudioS5 system (Thermo Fisher Scientific). Permutational 
multivariate analysis of variance (PERMANOVA) was used to evaluate 
statistical significance. To compare the Unweighted UniFrac distances 
among between communities, between individuals within community 
and within individuals, One-way analysis of variance along with post 
hoc analysis using Bonferroni's test was applied. Alpha diversity of 
finger microbiome is greater than gargle microbiome. In the relative 
abundance, the predominant bacteria for each body part can be 
identified. Actinobateria, Firmicutes and Proteobacter were predominant 
in finger samples. Firmicutes, Actinobacter and Proteobacteria were 
predominant in gargle samples. In addition, it can be said that the 
number of core bacteria in the gargle is much more than the finger in 
abundance. Individuals who shared a spatial shared more microbiome 
than individuals in other spatial, and the effect of spatial sharing 
on skin microbiome was greater than that of oral microbiome. With 
Unweighted UniFrac distances, individuals sharing spatial shared more 
microbiome than other body parts of the same individual. Based on 
16S rRNA sequencing, the results of this study showed that finger 
microbiome is more diverse than gargle microbiome. In other words, 
the finger microbiome is affected by the environment, and the gargle 
microbiome has the core microbiome that normal humans have. 
For each sample, the dominant bacteria were equally Actinobacter, 
Firmicutes and Proteobacteria. Looking at the finger microbiome, it has 
the shortest shared space distance comparison within the community. 

Keywords: 16S rRNA, Next generation sequencing, Oral microbiome, 
Sharing spatial, Skin microbiome 
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Candidiasis is a major cause of increased morbidity and mortality, 
increasing serious risks and medical costs in hospitalized patients. For a 
long time, C. albicans has been the most clinically important causative 
agent of BSI, but non-albicans Candida spp. is also a common cause of 
infections and is on the rise. The frequency of Candida spp. separation 
may vary by institution, region, and country. In order to establish 
an appropriate diagnosis and treatment policy for candidiasis, it is 
necessary to investigate the frequency of bacterial species isolation 
along with an epidemiological investigation of candidiasis. From 2009 
to 2018, 3,533 strains isolated from blood culture(BaT ALERT 3D system 
(bioMerieux, Marcy I'Etoile, France) tests at S Hospital were identified 
using the Vitek 2 YST card (bioMerieux, Marcy I'Etoile, France) and Vitek-
MS(bioMerieux, Marcy I'Etoile, France). Out of 717,996 blood culture 
requests, 54,739 were culture-positive, showing a positive rate of 7.6%, 
and the candida isolation rate was 3,533 in 1,036 patients, 6.5%. The 
distribution of species was C. albicans (33.8%), C. tropicalis (28.6%), 
C. glabrata (19.8%), C. parapsilosis (7.8%), and C. krusei (4.0%). In the 
analysis of early/late separation frequency, C. tropicalis decreased by 
3.8% and C. glabrata increased by 3.4%. C. albicans was frequently 
isolated in most age groups except for C. parapsilosis (33.3%) at 1-10 
years of age and C. tropicalis (30.3%) at 41-50 years of age (30.3%). 
Isolation frequency increased in the age group after the age of 50, and 
C. krusei was isolated at a relatively high rate in women (60.9%). Over 
the past 20 years, C. albicans has declined and non-albicans Candida 
species have become a common cause of infection. The reason why the 
frequency of Candida isolate differs depending on the study area and 
time period may be related to factors such as newborns, people with 
a history of hematological transplantation, long-term central venous 
catheter use, gender, and implant surgery. In addition, the use of 
antifungal drugs and infection control policies are related to different 
regions or hospitals. It is necessary to systematically and continuously 
manage the distribution of Candida strains for appropriate treatment 
and antifungal treatment guidelines. 

Keywords: Blood culture, Candidemia, Candida bloodstream 
infections, Candida species, Non Candida albicans species 
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Ticks are arachnids known to spread pathogens. Ixodes ricinus is the 
most common tick in the Nordic countries and a common vector 
to spread B.Burgdorferi sensu lato (B.bsl), known as the spirochete 
causing Lyme disease (LD). The Aland Islands is an archipelago situated 
between Finland and Sweden. Aland Islands is a hyperendemic region 
in terms of tick-borne infections, especially LD. The incidence of 
borrelia infection in 2021 was 1712/100000 inhabitants, approximately 
30 times higher than the rest of Finland. B.b.sl infection does not 
present with specific symptoms apart from the skin manifestation 
erythema migrans. The diffuse symptoms, high incidence, and high 
seroprevalence in the population have caused diagnostic difficulties. 
Following this, a method to rule out LD was developed. IgG1 is the 
main IgG subclass, which is activated earliest in infection also in LD. 
Previously, total IgG has been assayed for the borrelia-specific peptide 
C6 (Immunetics C6 Lyme enzyme-linked immunosorbent assay 
(ELISA)). To evaluate an in-house C6 ELISA targeting the IgG1 subclass 
of C6 peptide antibodies may result in a higher negative predictive 
ratio, allowing to exclude the risk of LD. Serum samples from the 
diagnosis of suspected LD (N=829), blood donations from healthy 
blood donors (BD) (N=312), and samples with a definite diagnosis (20 
BD, 51 non-LD, 48 LD) (N=119), consecutive patients of possibly LD 
(N=207) and clinical suspicion of neuroborreliosis (N=65) were tested 
with both an anti-C6 IgG (Immunetics, C6 Lyme ELISA) and an in-house 
anti-C6 IgG1 ELISA. The results show that the new anti-C6 IgG1 ELISA 
has a sensitivity of 100%, specificity of 45,7%, positive predictive value 
(PPV) of 29.8%, negative predictive value (NPV) of 100 %, likelihood 
ratio (LR) + 1,84, LR- 0 and cutoff of 2.10 [AU]. Comparison to previous 
ELISA (Immunetics, C6 Lyme ELISA) showing a sensitivity of 98,0%, a 
specificity of 43,9%, PPV of 28.7%, NPV of 99,0 %, LR+ 1.75, LR- 0,045 
and cutoff 1,10 [LI]. Results show that the advantage of analyzing C6 
IgG1 antibodies is that IgG1 is better to exclude an active LD with a 
symptom duration of 2-4 weeks in a highly endemic region. 

Keywords: Borrelia, Enzyme-linked immunosorbent assay, Lyme 
disease, Serology 
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Salmonella species are gram(-) bacteria that is mainly infected through 
contaminated water and food and can exhibits systemic symtoms 
throughout whole body, such as fever and abdominal pain. There 
are several types of Salmonella. Salmonella enterica serotypes Typhi 
and Paratyphi are the legal infectious disease strains and important 
causes of enteric fever. The rest of which are known as nontyphoidal 
Salmonellae that are usually naturally recovered. The main symptoms 
of nontyphoidal Salmonellae are fever disappearing within 48 to 72 
hours, diarrhea which improves usually within 4 to 12 days. And there 
are no characteristics that can distinguish between other causes of 
gastroenteritis and salmonella infection. Tiredness, fatigue, chills, 
and weight loss, headaches are common. The rate of isolations of 
nontyphoidal Salmonellae over the past four years was analyzed, as 
the incidence rate was high in the summer season of Korea and it 
also particularly caused epidemic food poisoning. From January 2018 
to December 2021, the isolation rate and serological classification 
type were analyzed for samples of gatrointestinal tract (91,897 cases) 
submitted to our laboratory. All samples were identified with MALDI-
TOF Biotyper (Bruker Daltonik GmbH, Germany) and confirmed using 
the GN card of VITEK II (Biomerieux, Fance). Of the total 91,897 cases 
submitted as gastrointestinal samples from 2018 to 2021, 885 cases 
(0.98%) of Salmonella species were detected. The isolation rate was on 
the decline from 2018. The analysis was performed on the age subset. 
The isolation rate were 0~4years 48.2%, 5~7years 15.4%, 8~13years 
13.1%,>= 14years 23.3%. Those under the age of 13 accounted for 
76.3%, and among them the 0-4 year section showed the highest 
isolation rate. The isolation rate for those aged 14 and over was only 
23.3%. The age for highest isolation rate was 4 year(13.8%) followed 
by 3 year (13.4%), so nontyphoidal Salmonellae were most frequently 
isolated from in infants and toddlers. It is known that even if infected 
with nontypoidal Salmonellae, the natural recovery rate is high and 
prevention is generally possible through hand washing. However, 
some may progress to sepsis, so children should be more thorough in 
personal hygiene. 

Keywords: Nontyphoidal salmonellas, MALDI-TOF, Pediatric 

252



2022 The 60th Congress of the Korean Association of Medical Technologists

[MIC-10] [MIC-11]

Isolation and Identification of Pathogenic 
Bacteria from Foods

Su-Jung KIM

Department of Biomedical Laboratory Science, Daegu Health College, 
Daegu, Korea 

Over the past five years (2016~2020), a total of 5,596 salmonella food 
poisoning patients occurred, among which 3,506 (63%) occurred due 
to eggs. The main cause was ready to eat prepared foods found in 
convenience stores and marts, including kimbap and egg dishes. Since 
eggs are distributed on the market without sterilization, we randomly 
collected eggs from multiple convenience stores and large marts in 
Daegu. Our purpose was to isolate and identify the bacteria present 
in these eggs. We prepared and diluted 12 eggs in saline solution and 
cultivated bacteria, followed by Gram staining. BHI agar, MacConkey 
agar, and Salmonella-Shigella agar were used for bacterial isolation, 
and pathogenic bacteria were identified using API staph kit, API strep 
kit, and API 20E kit. Seven colonies were grown in BHI agar, but no 
colonies were in MacConkey agar and Salmonella-Shigella agar. The 
seven colonies were classified as Gram-positive cocci, Gram-negative 
cocci, and Gram-negative rods. In this study, salmonella, which was the 
principal concern causing food poisoning, was not isolated, but other 
bacteria species like Kocuria kristinae, Streptococcus acidominimus, 
Moraxella spp., Staphylococcus auricularis, Staphylococcus cohnii and 
Leucomostoc spp. that also can cause pathological diseases were 
identified. This study highlighted that to prevent food poisoning, 
paying attention to different types of bacteria that can contaminate 
food ingredients is essential. Furthermore, food poisoning could be 
sufficiently prevented through good hygiene management. 

Keywords: Eggs, Kocuria kristinae, Streptococcus acidominimus, 
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Nontuberculous mycobacteria (NTM) are also called mycobacteria 
other than tuberculosis (MOTT) or atypical mycobacteria. It is a non-
pathogenic bacteria widely present in soil, dust and water, and causes 
opportunistic infections in underlying lung disease or depressed 
immune systems. Most NTMs are resistant to Mycobacterium 
tuberculosis (MTB) treatment. Recently, MTB is decreasing and NTM is 
increasing, so the need for a diagnostic method that can distinguish 
MTB and NTM and application of a differentiated treatment is 
increasing. After PCR was performed on 40 samples of nucleic acids 
extracted using the boiling method using GeneAmp™ PCR System 
9700 (Applied Biosystems, USA), hybridization and color development 
were performed using AdvanSure™ Mycobacteria GenoBlot (AMGB) 
assay (LG Life science, Korea) and REverse Blot hybridization (REBA) 
assay Myco-ID® assay (YD-Diagnostics, Korea), and turnaround time 
was compared and analyzed. The REBA Myco-ID assay had a TAT of 4 
hours and 50 minutes, and the AMGB assay had a TAT of 5 hours and 
50 minutes, which was 1 hour faster than the REBA assay. M. abscessus, 
M. massiliense, M. kansasii, and Unidentified Mycobacterium species 
were further subjected to AdvanSure™ real-time PCR by AMGB assay, 
and the TAT was 7 hours and 50 minutes. Antibacterial agents for 
the treatment of NTM vary depending on the differentiated species, 
so it is important to differentiate the bacteria. The AMGB assay took 
more time by performing additional PCR to differentiate between M. 
abscessus, which causes disseminated infection throughout the body 
and lung infection together with M. avium complex (MAC). REBA assay 
performs hybridization, color development, and data analysis fully 
automatically in one device, whereas in AMGB assay, hybridization 
and color development are performed manually and data analysis is 
also performed using AdvanSure™ Geno Line Scanner (LG Life science, 
Korea). Therefore, it took extra time to proceed individually. 

Keywords: Nontuberculous mycobacteria, NTM identification, 
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KCDC (Korea Centers for Disease Control and Prevention) data 
shows, the susceptibility rate of major bacteria isolated from clinical 
specimens from domestic patients is steadily decreasing. To determine 
the medical-related infection rate, the status of major strains and 
susceptibility rates isolated from small and medium-sized hospitals 
was investigated. From January to December 2021, strains isolated 
and antibiotic susceptibility from a referral laboratory in the Seoul 
area were used. Bacterial identification and antibiotic susceptibility 
were read by using BD Phoenix M50 (Becton Dickinson and Company, 
USA) equipment in compliance with the standards of the Clinical and 
Laboratory Standards Institute (CLSI). A total of 20,895 strains were 
isolated, 19,022 Gram negative strains and 1,873 Gram positive strains. 
Isolated strains and antibiotic susceptibility rates were calculated using 
BD EpiCenter data management system. In 2021, Escherichia coli was 
isolated the most, followed by Enterococcus faecium, Pseudomonas 
aeruginosa, and Klebsiella pneumoniae. The isolated Gram-negative 
strains were identified in the order of E. coli 6,990 strain, P. aeruginosa 
3,475 strain, K. pneumoniae 2,213 strain, Proteus mirabilis 1,758 strain, 
Acinetobacter baumannii 1,503 strain. The isolated Gram positive strains 
were identified in the order of E. faecium 6,390 strain, Enterococcus 
faecalis 1,113 strain, and Staphylococcus aureus 802 strain. As for 
the antibiotic susceptibility with Enterobacteriaceae, the cefotaxime 
susceptibility rate of E. coli was 61% and the carbapenem susceptibility 
rate was 93% or higher. Among Enterobacteriaceae, K. pneumoniae 
had the lowest rate of susceptibility to carbapenem (65%). The 
susceptibility rate of A. baumannii to ampicillin-sulbactam was 21%, 
the susceptibility rate to carbapenem was 17%, and the susceptibility 
rate to amikacin was 28%. The susceptibility rates of P. aeruginosa 
to piperacillin were 51%, ceftazidime 48%, and carbapenem 32%. 
S. aureus susceptibility to oxacillin was 37%, and vancomycin, 
daptomycin, and linezolid were more than 99% susceptibility. The 
ampicillin susceptibility of E. faecium was as low as 5%, but E. faecalis 
was as high as 95% or more. The major bacterial species and antibiotic 
susceptibility showed the same trend as the statistics of the Korea 
Centers for Disease Control and Prevention (KCDC) for antibiotic-
susceptible bacteria in 2021. 

Keywords: Antibiotic susceptibility, Enterobacteriaceae, KCDC, Small 
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The spread of carbapenem-resistant Enterobacteriaceae (CRE) are 
serious and growing problems in worldwide. The type of spreading 
carbapenemase in Japan is different from those in Europe or the United 
States. In Japan, Imipenemase (IMP), one of the metallo-β-lactamase 
(MBL) is the most common carbapenemase type. Among IMP-1 group, 
IMP-6 is unique characteristics due to lack of antimicrobial susceptibility. 
IMP-6 is resistant to meropenem but susceptible to imipenem. Recently, 
IMP-6-producing Enterobacteriaceae have been a major concern in 
Japan. Here we report the prevalence of IMP-6 among clinical isolates 
of MBL-producing Enterobacter cloacae (E. cloacae) at an acute care 
hospital in Tokyo metropolitan area, Japan. 40 MBL-producing E. cloacae 
strains were collected from an acute care hospital in Tokyo metropolitan 
area Japan in this study. We performed the double disc synergy test 
(DDST) and the modified carbapenem inactivation method (mCIM) for 
MBL screening, antimicrobial susceptibility testing by the micro dilution 
method according to the Clinical Laboratory Standards Institute (CLSI), 
and PCR-based detection of IMP genes. All 40 E. cloacae isolates were 
positive for the blaIMP-1 group. Among the blaIMP-1 group positive 
E. cloacae isolates, 37 strains were susceptible to imipenem (96%) and 
33 (73%) to meropenem. All 40 E. cloacae isolates were resistant to 
ceftazidime and cefmetazol. 6 of the 40 (15%) blaIMP-1 group positive E. 
cloacae isolates carried blaIMP-6. All blaIMP-6-positive isolates showed 
100% susceptibility to imipenem and meropenem In this study, 15% 
of our IMP-1-producing E. cloacae isolates carried IMP-6 gene. The 
susceptibility rate of blaIMP-1 group positive E. cloacae was higher 
for imipenem than meropenem. In addition, the susceptibility rate 
of blaIMP-6-positive E. cloacae was same imipenem as meropenem. 
Meropenem is often used for the treatment of severe Gram-negative 
infections in Japan. Therefore, when IMP-1-producing isolates, especially 
IMP-6-producing isolates are falsely categorized as susceptible and 
treated with meropenem, treatment failure might occur. It is necessary 
to establish a laboratory screening method for blaIMP-1 group and 
blaIMP-6. Further studies investigating the characteristics of blaIMP-1 
group are warranted. 

Keywords:  Carbapenem-resistant Enterobacteriaceae  (CRE), 
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Pneumonia is a major cause of death worldwide and in Japan. 
Aspiration pneumonia accounts for more than 70% of pneumonia 
cases in patients over 75 years of age, and cerebrovascular disease 
accounts for 60% of the causative diseases thereof. However, few 
reports have examined the association between pneumonia and 
cerebrovascular disease, the leading causes of death worldwide. 
In this study, we identified intraoral bacteria and bacteriologically 
investigated aspiration pneumonia by checking the daily changes in 
bacterial counts and changes due to paralysis. Bacterial Count: Samples 
were collected from nursing home residents' saliva before dinner 
(A), after brushing teeth after dinner (B), and upon waking (C). The 
samples were diluted in saline and applied to the blood agar medium, 
starting from the lowest concentration, after which the number of 
bacteria in each compartment was counted, and the concentration of 
bacteria in the original solution was calculated. Bacterial identification: 
The bacteria detected were differentiated by Gram staining of gram-
negative rods (GNR), gram-positive cocci (GPC), and fungi. The GNRs 
were subjected to IMViC tests and ID 32E assessment for species 
identification. GPC were identified on ID 32 STAPH after separation 
on mannitic salt agar medium. Fungi were identified using API 20C 
AUX. Bacterial count: A comparison of bacterial counts between 
before dinner and after brushing teeth samples showed no significant 
differences. A comparison of the bacterial counts between the after 
brushing and waking up samples showed significant differences. 
The bacteria counts for many of those with paralysis decreased after 
brushing, but they were likely to increase upon waking. Bacterial 
identification: Ten species were identified. Pneumocystis carinii 
pneumonia was identified in 88% of patients. The post-brushing 
results suggested that incidences of paralysis decreased because of 
more professional interventions in oral care. In addition, for paralysis 
cases, more pneumonia-causing bacteria were identified in the saliva, 
and the number of bacteria increased at bedtime, suggesting that 
people with paralysis, who are at high risk for aspiration, may be more 
susceptible to aspiration pneumonia. 

Keywords: Aspiration pneumonitis, Oral care, Paralysis, Pneumonia 
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Nosocomial pneumonia (hospital acquired pnemoniae, HAP) is 
defined as new-onset pneumonia that occurs more than 48 hours after 
hospital admission; Staphylococcus aureus, Pseudomonas aeruginosa, 
and other bacteria are frequently isolated as causative agents. HAP 
is the most frequent infection in intensive care units (ICUs) and is a 
major cause of morbidity and mortality in hospitalized patients. The 
importance of oral care with antiseptics has been advocated as a 
preventive measure. However, the emergence of bacteria with a low 
sensitivity to disinfectants has been reported in recent years, and 
the acquisition of resistance has become a problem. In this study, 
we tested the susceptibility and resistance against pneumonia of 
mouthwashes to chlorhexidine gluconate (CHG) and cetylpyridinium 
chloride (CPC), the active ingredients in mouthwashes, and examined 
the development of resistance to these disinfectants. The disinfectants 
used were CHG and CPC. Disinfectant susceptibility testing and 
resistance acquisition testing were conducted using sputum-derived 
clinical isolates of S. aureus, methicillin-resistant S. aureus (MRSA), P. 
aeruginosa, and multidrug-resistant P. aeruginosa (MDRP). Disinfectant 
susceptibility testing was performed by measuring the minimum 
inhibitory concentration (MIC) using the trace liquid dilution method 
according to the Clinical Laboratory Standards Institute. The MIC 
ranges for S. aureus, MRSA, P. aeruginosa, and MDRP were 1 ㎍, 1–2 ㎍
/mL, 4–32 ㎍/mL, 16–32 ㎍/mL, 0.5–1 ㎍/mL, 0.5–1 ㎍/mL, 16–128 
㎍/mL, and 16–128 ㎍/mL for CPC, respectively. The results of the 
resistance acquisition test showed an increase in the MBC for both 
CHG and CPC in P. aeruginosa and MDRP. However, no increase in 
minimum bactericidal concentration (MBC) was observed for S. aureus 
or MRSA for both CHG and CPC. The results showed that the MICs for 
CHG and CPC were lower for gram-positive bacteria than for gram-
negative bacteria, both lower than the 100–500 ㎍/mL disinfectant 
concentrations contained in mouthwashes. This suggests that even a 
concentration lower than the compound concentration is sufficient 
to achieve bactericidal effects. Resistance acquisition tests showed 
increased MBC for P. aeruginosa and MDRP. This suggests that 
continuous exposure to disinfectants may decrease susceptibility. 

Keywords: Cetylpyridinium chloride, Chlorhexidine gluconate, 
Nosocomial pneumonia, Oral care, Resistance 
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Healthcare workers' (HCWs) uniforms become contaminated with 
healthcare-associated pathogens during normal use. Contaminated 
HCWs uniforms may contribute to hospital-acquired infections. The 
updated NHS uniform and workwear guidelines recommend that it 
is safe to wash HCWs uniforms at home, provided the temperature 
is set to at least 60°C. Moreover, there is evidence that washing with 
detergents at 30°C could remove many micro-organisms, including 
methicillin-resistant Staphylococcus aureus. However, there are no 
detailed instructions on how to do this. Slightly acidic electrolyzed (SAE) 
Water has a strong disinfection effect at a lower chlorine concentration 
than sodium hypochlorite (NaClO). In this study, we examined the 
effectiveness of SAE-water for reduction of healthcare-associated 
Pathogens from HCW uniforms. We investigated the ability of SAE-
water to assist in the decontamination of HCW uniform purposely 
contaminated with Acinetobacter baumannii, multidrug-resistant 
Acinetobacter baumannii (MDRA), Escherichia coli, extended-spectrum 
β-lactamase (ESBL)-producing E. coli, Pseudomonas aeruginosa and 
multidrug-resistant Pseudomonas aeruginosa (MDRP). The magnitude 
of bacterial load reduction on the medical uniform pieces 30 minutes 
after "real-life" machine washing with SAE-water compared to sodium 
hypochlorite (NaClO) solution 0.1% and commercial detergent. SAE-
water (HOCl, pH 6) produced by the system (PuresterR, Morinaga Milk 
Industry Co., Tokyo) was used for washing. All the test organisms were 
completely killed within the first 10 minutes starting from washing 
with SAE-water alone and NaClO solution alone. However, 5 log 
CFU/mL of bacteria remained by washing with sterilized tap water 
with or without commercial detergent in 30 minutes. In addition, 
rinsing process was performed by sterilized tap water after the 
washing process with sterilized tap water with or without commercial 
detergent. 2 log CFU/mL of bacteria remained by washing with 
sterilized tap water in 20 minutes rinsing. This study revealed that SAE-
water can be effectively disinfected HCWs uniform against healthcare-
associated pathogens same as NaClO solution. Furthermore, this 
study showed that it is not enough to obtain the desired washing 
effect by sterilized tap water with or without commercial detergent. 
The findings of this study indicate that SAE-water may be a promising 
effective disinfectant agent for HCWs uniform. 

Keywords: Disinfectant, Healthcare-associated pathogens, Healthcare 
workers uniforms, Slightly acidic electrolyzed water 
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Pseudomonas aeruginosa has low virulence, but causes opportunistic 
infections in susceptible individuals. Owing to the emergence of drug-
resistant bacteria, there is a need for alternative drugs and active 
ingredients as antimicrobial agents. In a previous study, we found 
that the Chinese herbal medicine 'Maoto' had an inhibitory effect on 
Pseudomonas aeruginosa PAO1. Although Maoto is composed of four 
kinds of herbal medicines, there are few reports on the effects of each 
herbal medicine on its virulence factors are unknown. In this study, 
we investigated whether herbal medicines contained in Maoto could 
inhibit virulence in Pseudomonas aeruginosa. Pseudomonas aeruginosa 
standard strain PAO1 was used as the bacterial strain, and ephedrae 
herba, armeniacae semen, cinnamomi cortex, and glycyrrhizae radix 
were used as herbal medicines. The bacterial solution was cultured 
in Luria-Bertani (LB) broth containing 1% herbal medicine extract to 
assess the growth rate; the number of bacteria was counted at 0, 4, 8, 
12, 24, 36, and 48 h. Biofilm formation was assessed using the crystal 
violet assay. For motility assessment, three motility media (swim, 
swarm, and twitch) containing 1% herbal medicine extract were 
prepared. A bacterial solution (109 CFU/mL) was added to the medium, 
and the zone diameter was measured. For pyocyanin assessment, 
the bacterial suspension was inoculated into LB broth containing 
1% herbal medicine extract and incubated for 18 h. After extraction 
with chloroform, it was re-extracted with 0.2 mol/L hydrochloric acid 
and measured at 520 nm. Ephedrae herba and cinnamomi cortex 
inhibited growth rate and biofilm formation. Motility was inhibited 
only swimming motility by cinnamomi cortex. Pyocyanin production 
was inhibited by ephedrae herba, cinnamomi cortex, and glycyrrhizae 
radix. Swimming and swarming motility both involve flagella; however, 
they were not similarly inhibited. This may be due to differences in 
the ratio of flagellar components and gene expression levels involved 
in motility. In the present study, we found that various Pseudomonas 
aeruginosa virulence factors were suppressed by cinnamomi cortex, 
which therefore may play a significant role in the inhibitory effect of 
Maoto. 

Keywords: Biofilm, Herbal medicine, Maoto, Motility, Pseudomonas 
aeruginosa 

256



2022 The 60th Congress of the Korean Association of Medical Technologists

[MIC-18] [MIC-19]

Deep Learning-based Automated Acid 
Fast Bacilli Fluorochrome Staining 
Classification System Optimization 

Experience

Yong-Soo JEON1, Seo-Yeon LEE1, Sang-Hoon LEE1, 
Hyun-Jin LEE1, Yu-Jin HAN1, Oh-Deok KWON1, 

Hyun-Soo NAM1, Kang-Gyun PARK1, 
Hyeon-Jeong KIM2, Hye-Kyung LEE2 

1Department of Laboratory Medicine, The Catholic University of Korea 
Uijeongbu St Mary's Hospital, Uijeongbu, Korea

2Department of Laboratory Medicine, The Catholic University of Korea 
College of Medicine, Seoul, Korea 

The purpose of this study is to verify the reliability of an automatic 
classifier for acid fast bacilli (AFB) fluorochrome staining and to 
maximize the benefits of reducing labor and cost through the 
optimization process. 1) The same slide was read in two ways and Ziehl-
Neelsen (ZN) stain was applied to all slides that were judged to be 
positive in either one. 2) Three kind of slide glasses were fluorescently 
stained in a blank state and the number of remaining fluorescent 
substances was compared. 3) The positive rate of the smear test 
compared to the positive rate of the mycobacterial culture test before 
and after the introduction of Metafer was performed comparative 
evaluation. As a result of chi-square validation of ZN stain results, 
manual microscopy results and Metafer scan results with R, there was 
no difference between the three methods (P=0.9781). Based on the 
ZN stain results, the sensitivity of manual observation(an experienced 
technician) and Metafer scan was 98.9/100.0%, respectively, and the 
specificity was 98.8/99.4%, respectively. And the positive predictive 
value was 97.9/98.9%, respectively, and the negative predictive 
value was 99.4/100.0%, respectively. The accuracy was 98.8/99.6%, 
respectively, and Metafer's accuracy in detecting AFB was higher 
than the human observation ability. It was revealed that there was 
a difference (F<0.0001) by ANOVA comparison of the number of 
scanned objects after fluorochrome staining of slides of three brands 
in a blank state, and slide C, which detected the fewest objects, was 
selected. As of September 2021, when Metafer was actually operated 
on patient samples, there was no significant difference as a result of 
comparing the monthly positive rates for 7 months before and after 
the operation of Metafer (P=0.1284), but it is closer to the appropriate 
level of 50%(CLSI M48A Jan 2012) after Metafer operation(Min.: 
40.50%, Mean: 46.27%) than before Metafer operation(Min.: 20.00%, 
Mean: 37.73%). Metafer's UI (user interface) was customized to be 
connected in both directions to LIS, and prevent clerical errors. Such a 
standardized protocol will reduce interlaboratory variability as well as 
reduce variability due to technician rotation. 

Keywords: Acid fast bacillus, Fluorochrome staining, Liquillizer, 
Metafer, MetaSystems 
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BACTEC™ FX is an automated blood culture system (Becton. Dickinson, 
NJ, USA), and BD recently released plastic media designed to prevent 
specimen damage and minimize potential safety risks. Thus, this 
study was conducted to prepare for the transition to plastic media by 
comparing the performances of the conventional glass media with a 
new plastic media with clinically important bacterial strains isolated 
in a laboratory. This experiment used six culture media in total: 3 
types of media (aerobic, anaerobic, and pediatric); 2 types of materials 
(glass and plastic). Out of 234 culture tests, 216 were expected to 
be positive culture. A total of 18 strains were used in the test, and 
the types of bacteria cultured in each media type. 1 mL of blood 
collected from a healthy volunteer and 10-100 CFU/mL of bacterial 
suspension were inoculated onto each media equally. GA, PA, GAN, 
PAN, GP, and PP were tested three times each, and negative control 
was also tested for each media type and material three times. For all 
positive bottles, BACTEC™ FX's continuous monitoring system was 
used to measure time to detection (TTD). To verify bacterial counts of 
inoculated bacterial suspension and contamination, the same amount 
of inoculated bacterial suspension was cultured on a plate medium, 
and colonies were counted the next day. It showed 100% positive 
test results within 72 hours in all media. However, for S.pneumoniae 
ATCC 49619, C.perfringenes (clinical strain), the bacterial strain was re-
cultured and assessed afterward due to a problem with its viability. 
The test results were all positive in all media. It was confirmed that 
there was no significant difference in TTD in GA, PA, GN, PN, GP, and PP 
depending on the medium material. For lytic anaerobic media, TTD of 
plastic media was about 18 minutes faster than TTD of glass media. (The 
average TTD for glass media was 14.82 hours, and the average TTD for 
plastic media was 14.51 hours). For Candida spp., both plastic and glass 
showed a 100% recovery rate, and TTD for plastic media was 0.8 hours 
faster than glass media on average. 

Keywords: BACTEC FX, Glass and plastic, Performance comparison, 
Blood culture, Time to detection 
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Sepsis refers to a systemic inflammatory response syndrome(SIRS). 
SIRS occurs caused by many organisms including bacteria, viruses 
and fungi. Therefore, it is important to quickly identify the causative 
organism and conduct an appropriate antimicrobial susceptibility test. 
Currently, the standard test method for detecting the microorganism 
causing bloodstream infection is a culture test using an automated 
blood culture system. Since this method takes 48 to 72 hours until the 
final report, there is a limit in using it as a method for identifying the 
causative bacteria and antibiotic susceptibility test for life-threatening 
sepsis patients. However, the direct method has the advantage that 
it takes only 24 hours to identify the causative organism and report 
the results of antibiotic susceptibility. This study compares direct disk 
diffusion method using positive blood broth pellet (direct pellet DD) 
and colony and the disk diffusion test using broth from positive blood 
cultures as inoculum (direct DD) method. From June 11 to September 
28, 2021, out of 340 cases reported as positive by automatic blood 
culture equipment in a university hospital in Seoul, 39 cases identified 
as Enterobacterales that could be tested within 8 hours were studied. 
For the test procedure refer to CLSI M100-Ed31 Table 3E and the 
verified manufacturing manual. BD BACTEC FX was used for the 
automatic blood incubator, and Biomerieux Vitek 2 and N224 cards 
were used for antimicrobial susceptibility testing equipment. Direct 
pellet DD showed 94.9% (185/195) agreement with very major error 
of 0.5%, major error of 0.5%, and minor error of 4.1%. Direct DD 
showed 83.1% (162/195) agreement with very major error of 0.5%, 
major error of 1.0%, and minor error of 15.4%. Compared with the 
Vitek 2, the direct method did not show a significant difference in the 
MIC results, but the results were reported quickly within 24 hours. 
The direct method is thought to be an alternative to the Vitek 2 in the 
identification of causative bacteria and antibiotic susceptibility tests in 
sepsis patients. 

Keywords: Bloodstream infection, Direct antimicrobial susceptibility 
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Stool culture differs from laboratory to laboratory in terms of the test 
method and the bacteria to be separated. Recently pathogenic E. 
coli infections are detected through PCR tests, which is of great help 
in clinical treatment. Despite these laboratory efforts, detection of 
Clostridium perfringens/botulinum, Staphylococcus aureus, Bacillus 
cereus, and Listeria monocytogenes, which can cause diarrhea, has 
limitations. Therefore, only in the case of diarrhea, we tried to identify 
Clostridium perfringens/botulinum, Staphylococcus aureus, Bacillus 
cereus and Listeria monocytogenes by additional inoculation with 
phenylethyl alcohol blood (PEA) agar for anaerobic culture. 1. Period 
and Specimen. From May 1st, 2021 to April 30th, 2022, Stool culture 
2024 samples 2. Materials and Equipment. Media: Hektoen Enteric (HE) 
agar, GN (Gram Negative) Broth, Campylobacter Selective (CAMPY) 
agar, Yersinia selective (CIN) agar, Thiosulfate-citrate-bile salts-sucrose( 
TCBS) agar. Added media: Phenylethyl alcohol blood (PEA) agar. Culture 
equipment: Microbiological incubator, BACTRON anaerobic chamber. 
Identification equipment: MALDI biotyper, Pastorex Staph Plus; Latex 
agglutination test 3. Test (1) Inoculate 4 fractions of only diarrheal 
stool (watery, bloody mucoid) on Phenylethyl Alcohol Blood (PEA) 
Agar and inoculate them anaerobically for 2 days. (2) After confirming 
the pattern of the bacteria cultured in PEA medium, the bacteria are 
identified using MALDLITOF. 1. Culture results: 178 cases (8.8%) were 
culture-positive and 1352 cases (66.8%) were culture-negative. 2. 
Culture-positive result: ① Inoculation of conventional medium: C. jejuni 
62 cases (34.8%), Salmonella spp. 48 cases (27.0%), C. coli 5 cases (2.8%), 
EHEC 3 cases (1.7%), Y. enterocolitica 4 cases (2.2%),. Aeromonas spp 4 
cases (2.2%) were identified. ② Addition of PEA Agar: C. perfringens 46 
cases (25.8%) and S. aureus 6 cases (3.4%). C. perfringens is an intestinal 
flora. When Clostridium perfringens has a heat-labile enterotoxin called 
CPE (C. perfringens enterotoxin), it causes food poisoning. it contributes 
to diarrhea and an often-lethal enterotoxemia. S. aureus is a toxin-type 
food poisoning bacterium .The detection of these C. perfringens and S. 
aureus could complement the limitations of classical culture methods 
and PCR-based molecular experiments. 

Keywords: Anaerobes, Clostridium perfringens, Diarrheal stool, 
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Both Rotavirus and Norovirus are the major pathogens of 
acute gastroenteritis (AGE) in children. In our laboratory, rapid 
immunochromatographic test (ICT) and real-time PCR (RT-PCR) tests 
are being conducted in parallel. The results between these two test 
methods were comparatively analyzed. Target sample were 1) ICT: 
Norovirus Antigen Test PCR (195 sample) / PCR: Enteric Viral Panel RT 
PCR (195 sample), ICT: Rota virus Ag(116 sample) / PCR: Enteric Viral 
Panel RT PCR(116 sample) The equipment were 1) ICT: SD BIOLINE 
Norovirus(Abbott), Asan Easy Test ROTA Strip 2) PCR: BD MAX™ Enteric 
Viral Panel, BD MAX™ System Laboratory tests were 1) Norovirus: SD 
BIOLINE Norovirus(Abbott) + BD MAX™ Enteric Viral Panel 2) Rotavirus: 
Asan Easy Test ROTA Strip + BD MAX™ Enteric Viral Panel In Noro virus 
results, Among the 195 samples, it was 172 cases (88.2%) that both 
ICT-SD BIOLINE Norovirus (Abbott) and PCR-BD MAX™ Enteric Viral 
Panel results were negative. ICT (negative; N)/PCR(positive; P) was 6 
cases(3.1%), ICT(P)/PCR(P) was 1 case(0.5%), ICT (weak positive; WP)/ 
PCR (P) was 5 cases(2.6%), ICA (P)/PCR (N) was 7 cases(3.6%), and ICT 
(WP)/PCR(N) was 4 cases(2.1%). There were a total of 17 cases (8.7%) of 
discrepancies between the two test methods, with 6 ICT (N)/PCR(P) and 
11 ICT(P)/PCR(N) cases. In Rota virus results, Among the 116 samples, 
it was 105 cases (90.5%) that both ICT-SD BIOLINE Norovirus (Abbott) 
and PCR-BD MAX™ Enteric Viral Panel results were negative. ICT (N)/PCR 
(P) was 8 cases (6.9%), ICT (P)/PCR (P) was 3 case (2.6%), and ICT (WP)/ 
PCR (P) was 5 cases (2.6%). There were 8 cases (6.9%) of discrepancies 
between the two test methods, and all 8 cases were ICA (N)/PCR (P). 
When we compared the concordance rates of rapid ICT and real-time 
PCR, there were difficulties in negative concordance interpretation 
that was ICT (P)/PCR (N) rather than ICT (N)/PCR (P). In case of the ICT 
result of Norovirus is positive, our laboratory recommends additional 
molecular diagnostic tests to the clinic because inconsistency in ICT (P)/
PCR (N) results cannot be excluded.

Keywords: Asan Easy Test® ROTA Strip, BD MAX™ Enteric Viral Panel, BD 
MAX™ System, Norovirus, Rotavirus, SD BIOLINE Norovirus 
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Serological screening of cell  and tissue donors for human 
immunodeficiency virus (HIV), hepatitis B (HBV) and hepatitis C (HCV) 
requires retesting after 180 days to rule out recent infection. Parallel 
testing using highly sensitive PCR, closes this analytic window period, 
and removes the necessity of time consuming retesting. To this end, the 
Cobas MPX nucleic acid test (Roche) was introduced at Oslo University 
Hospital (OUH) in 2019. Cobas MPX is a highly sensitive qualitative 
multiplex PCR with simultaneous detection of HIV-1 group M and O, 
HIV-2, HCV and HBV. We here present data showing the advantage of 
combined serological and PCR screening of cell and tissue donors. We 
prospectively analyzed all samples for donor screening for HIV, HBC 
and HCV at OUH using both Cobas MPX and serology from June 2019 
to June 2022. Donor samples received from 33 different institutions 
were screened in connection with fertility treatment or donation 
of cells and tissue. In the study period, 983 potential donors were 
included (59% male, median age 45 (range 13 to 90)). Of these, the 
great majority had negative screening results. Their donated cells or 
tissue could be used without any further infection testing. Six donors 
with positive serology for either HBV or HIV infection also had positive 
PCR for HBV (N=5) or HIV (N=1), respectively. Notably, one seronegative 
donor had a positive HCV PCR, thus revealing an acute HCV infection 
during the serological window period. Testing by PCR, in addition to 
serology, provides an advantage in donor screening by reducing the 
diagnostic window period, significantly speeding up the time between 
cell or tissue donation and transplantation, and highly improving 
patient treatment and biobanking safety 
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Ornithonyssus bacoti, called the tropical rat mite, is known to be 
distributed throughout the world except for the polar regions. It can 
parasitize to house mice, small mammals and cause rat mite dermatitis 
humans as bite. In this study, we report a case of presumptive diagnosis 
when a house rat mite is found in the surrounding environment with 
suspicious symptoms. Case Patient: 37 years old, male Address: Itchy 
papules on the trunk, axillary region and extremities. Family history: 
None. Past History: Nothing special. Skin findings: Numerous erythema 
and papules were observed on the trunk (belly), axillary region, and 
extremities, and there was a small dot-shaped punctum in the center 
of the lesion. Diagnosis: In addition to the skin findings, the patient 
directly collected mites from the living room floor, the kitchen floor, 
and the floor in front of the bathroom three times using a scotch tape. 
Treatment: The patient took an antihistamine and a steroid ointment 
was applied to the wound. He also recommended that the house 
be disinfected with insecticides and that mice are exterminated. 
Differential identification of rat mites can be using morphological 
characteristics through microscopy. However, It is characterized by very 
difficult. therefore, a presumptive diagnosis is possible if the rat mite 
is found in the clinical symptoms and in the patient's environment or 
dust. We observed two ticks. One was 0.49mm wide and 0.76mm long, 
and the other was 0.36mm wide and 0.72mm long. For treatment, 
topical application of oral antihistamines and steroids was performed. 
In addition, the patient performed house rat extermination. The 
symptoms improved after about 1 week, and there was no recurrence 
thereafter. The authors report a case of presumptive diagnosis of 
dermatitis caused by a rat mite, considering the situation suspected of 
being bitten by an insect or tick, and repeated and persistent itching 
and lesions. 

Keywords: Mite, Ornithonyssus bacoti, Rat mite dermatitis, Tropical rat 
mite 
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Non-tuberculous mycobacteria (NTM) is an opportunistic bacteria and 
is widely distributed in natural environments such as natural water and 
soil. Recently, the prevalence has increased due to aging and weakened 
immunity, drawing attention as an important cause of chronic lung 
disease. In this study, we reviewed the positive rate of NTM and the 
distribution of species in the NTM identification test conducted by 
the Seegene Medical Foundation in 2021. Also, we compared those 
before and after the COVID-19 pandemic. From January to December 
2021, 53,220 respiratory specimens were requested for culturing of 
acid-fast bacillus (AFB) from medical institutions nationwide and 1,224 
strains were ordered for NTM identification test. For AFB culture, 2% 
ogawa medium (Asan Pharmaceutical, Korea) and MGIT Mycobacteria 
Growth Indicator Tube 7 mL medium (BD, USA) were used for solid 
and liquid culture. The confirmation of Mycobacterium was performed 
using Anyplex MTB/NTM detection kit (Seegene, Korea). The NTM 
identification test was performed using GenoType Mycobacterium 
CM/AS (Hain Lifescience, Germany) after nucleic acid was extracted 
using 5% Chelex resin (Bio-Rad, USA). In 2021, the positivity rate 
of AFB culture was 9.59% (5,108/53,220). Of them, Mycobacterium 
tuberculosis complex (MTBC) and NTM were 4.27% (2,272/53,220) and 
5.32% (2,833/53,220), respectively. The most isolated bacteria in NTM 
was Mycobacterium intracellulare (548 cases, 44.77%), 222 cases of M. 
avium (18.14%), 59 cases of M. abscessus (4.82%), and 58 cases of M. 
fortuitum (4.74%) were identified. M. gordonae, which is recognized as 
a contaminant, was identified in 72 cases (5.88%). This study showed 
that the positive rate of NTM was higher than that of MTBC. Before the 
COVID-19 pandemic the positive rate of NTM was 3.9% at Seegene 
Medical Foundation. In 2021, the positive rate for NTM was increased 
into 5.3%. Every year, the frequency of NTM isolation from clinical 
specimens and the number of patients diagnosed and treated for NTM 
lung disease are increasing and the rate of increase is getting faster. 

Keywords: AFB culture, Mycobacterium tuberculosis complex, Non-
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It is recommended that a smear, culture, and molecular test be 
performed together for the diagnosis of mycobacteria. Acid-fast 
bacillus (AFB) staining is the most widely used test because it is 
inexpensive, quick, and simple. However, a single AFB staining is 
less sensitive than other tests or combined tests. Also, it has the 
disadvantage that the actual species cannot be distinguished. AFB 
solid culture enables the direct observation of mycobacterial colonies 
and is essential for further identification or drug susceptibility testing. 
We compared the positive rates of the solid culture test according 
to the AFB staing test results based on the test results for which 
both smear and culture tests were requested from 2020 to 2021. The 
sample was pre-treated with NALC-2% NaOH in order to increase 
the detection rate of mycobacteria. The smear was stained using 
auramine-rhodamine, and was observed at 200X using a fluorescence 
microscope, and interpreted according to CDC reporting standards. 
For AFB solid culture, 2% ogawa medium (Asan Pharmaceutical, 
Korea) was used and incubated at 36°C, for up to 8 weeks for negative 
determination. From January 2020 to December 2021, 19,966 
specimens were requested simultaneously for AFB staining and AFB 
solid culture. Among them, the number of AFB stain-positive, AFB solid 
culture-positive, and both AFB stain & AFB solid culture-positive were 
893 (4.6%), 1,470 (7.5%), and 685 cases (3.5%), respectively. The total 
number of smears performed by the Seegene Medical Foundation 
was 59,976 and the positive rate was 3.87%, the total number of 
solid cultures was 64,664, and the positive rate was 7.67%. Since the 
AFB solid culture was highly sensitive, it was possible to confirm the 
mycobacteria even though the mycobacteria were not found in the 
smear. It is thought that AFB staining test should be requested with 
AFB culture test simultaneously for the accurate and rapid diagnosis of 
mycobacteria. 

Keywords: AFB solid culture, AFB Stain, Positive rate 
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Acid-fast bacilli (AFB) smear test is less sensitive than culture test, but 
has the advantage of being able to detect highly contagious patients 
quickly. Metafer (Metasystems, Germany), a system that scans a 
fluorescent-dyed sample, stores the images, and lists the images in the 
order of higher probabilities of AFB through a deep learning-based 
algorithm, was recently developed. So, the objective of this study was 
to evaluate performance of Metafer compared to visual-read with 
fluorescence microscope. We conducted an evaluation using 539 
samples requested to the SNUBH laboratory from May 13, 2021 to June 
1, 2021. Samples were treated with the same amount of 0.5% N-acetyl-
L-cysteine (NALC)-6% NaOH method, spread on the slide in a size of 1 
cm x 1 cm and dried at 70℃ for 2 hours. After slides were stained with 
automatic fluorescent staining equipment (Aerospray®TB Series 2, 
ELITechGroup Benelux, Luxemburg, Belgium), we screened respectively 
by visual-read and by Metafer. The screened as positive samples were 
stained with Ziehl-Neelsen method (ZN), finally reported according to 
the CDC grade (Neg, +/-, 1+, 2+, 3+, 4+). There were finally 48 positive 
samples, of which 44 samples were screened as positive through both 
visual-read and Metafer. 3 out of the remaing 4 samples were identified 
as positive only by Metafer, and were relatively low grade (+/-,1+,1+). 
In remaining one, AFB were outside the scan range of Metafer, so it was 
screened as positive only by visual-read. False-positive samples which 
were primary positive but final negative through ZN were 10 cases by 
visual-read, and 18 cases by Metafer. Metafer detected 3 more positive 
samples, the sensitivity was 4% higher than visual-read. There were 8 
more false-positive samples in Metafer, but Metafer software helped 
technicians finding AFB easily, so ZN process did not take long time. 
However, since it is impossible to read AFB outside the scan range, the 
range must be set wide enough. If the range is expanded, the required 
time is increased, so it should be adjusted according to the Lab. 

Keywords: AFB stain, Artificial intelligence, Automated imaging, Deep-
learning, Metafer 
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The homeless people have a high risk of latent tuberculosis infection 
(LTBI). Of the people contact with tuberculosis (TB), 30% become 
infected, and 5% of those infected immediately develop primary TB. 
Under the direction of the Department of Health and Department 
of Social Welfare of Taipei City, IGRA tests were conducted during 
this year free medical services for Vagrants. Based on suggestions 
for addressing LTBI provided by the WHO and the US CDC and 
Prevention, the Taiwan CDC used IGRA tests to diagnose LBTI in 
patients with individuals with a high risk of TB aged 5 years and older. 
In the past, tuberculin skin testing (TST) has been used to diagnose 
LTBI; however, TST results may be affected by patient immunity, 
presence of NTM, and patient ethnicity. Therefore, IGRA test was 
adopted.1.IGRA test are used to determine the presence of LTBI based 
on the value of gamma interferons in the patient's blood, which are 
generated by the lymphocytes when exposed toTB specific antigens 
ESAT6,CFP10.2.ESAT6,CFP10. is derived from the TB RD1 gene. Because 
this gene is not present in the BCG vaccine or NTM, false positives 
are not a concern. 3.A control group with positive IGRA results can 
be used to identity immunocompromised hosts, and thus mitigate 
false negatives. A. During this free medical services, 170 homeless 
people were examined. Test items include Biochemistry test and 
IGRA. B. Positive IGRA results were recorded in 72 patients (42.35%; 
8 female and 64 male ). C. Previously, contact had been lost with a 
patient with a history of TB infection. During these examinations, 
contact was regained with the patient, who may continue to be 
tracked and treated. D. The Department of Health intervened to 
provide preventive treatment for LTBI. The following medications are 
currently used to treat LTBI in Taiwan:1.daily INH for 9 months.2.INH 
900mg+RPT 900mg,short term treatment of 12 dose once a week .In 
addition to increasing the recovery rate for active TB, this strategy for 
TB prevention in Taiwan strengthens preventive treatments for LTBI in 
order to meet the 2035 goals of the WHO. 

Keywords: Interferon gamma release assay, Latent tuberculosis 
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Hearing loss (HL) is the most frequent congenital sensory defect in 
humans and more than 120 genes are known to be associated with 
non-syndromic HL. Pathogenic variants in the STRC gene on chr. 
15q15.3 at the DFNB16 locus was reported in 2001 and the gene is now 
considered to the most common cause of recessive mild-to-moderate 
HL in several populations. However, the interpretation of STRC 
sequence data based on short-read NGS methodologies is challenging 
due to the existence of the pseudo-STRC gene, STRCP1, which has 
98% identity with STRC. STRCP1 is residing <100 kb downstream 
from STRC in a region encompassing a segmental duplication that 
promote nonallelic homologous recombination to form recessive 
STRC deletions as well as the reciprocal duplications. Thus, a majority 
of STRC-associated HL is associated with copy number variant (CNV) 
events, including partial, whole and multi-gene deletions. New 
technologies such as Nanopore long-read sequencing are expected to 
improve molecular diagnostics in such complex regions. DNA from 15 
Danish patients with putative STRC single nucleotide variants (SNVs) 
and/or STRC deletions identified using a custom-made SureSelect 
gene panel for Illumina platforms were sequenced on the MinION 
from Oxford Nanopore Technologies with either of two types of library: 
the Cas9-targeted (nCATS) or barcoded long-range PCR. The long 
nanopore reads could be mapped uniquely to STRC and STRCP1 and 
be used to call variants herein. The Cas9 probes for nCATS libraries 
could be made specifically for STRC or STRCP1 without any crosstalk, 
or target both genes. With the long-range PCR sequencing approach, 
we were able to multiplex several patients with good coverage and 
could reuse the MinION flowcell several times. STRC and STRCP1 is just 
one in many gene-pairs where it is important to distinguish between 
variants in genes with high homology. We found Nanopore long-
read sequencing to be an efficient method to distinguish SNV in STRC 
from those in STRCP1. Further studies to expand our understanding 
of the CNVs identified in patients with STRC-associated HL and to 
characterize the STRC deletion breakpoints are in progress.

Keywords: Copy number variants, Hearing loss, Nanopore long-read 
sequencing, NCATS, STRC 
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Detection of BCR-ABL1 fusion genes is used for diagnosis and 
monitoring of chronic myeloid leukemia (CML). Molecular responses 
to tyrosine kinase inhibitor (TKI) therapy are important milestones for 
treatment cessation. Therefore accuracy and precision of BCR-ABL1 
quantification is critical. But high variability between RT-qPCR methods 
used in different laboratories makes patient management challenging. 
In this study, we successfully evaluated BCR-ABL1 quantification using 
secondary reference panel in a multicenter standardization study. 
Three sets of secondary panels (AcroMetrix™ BCR-ABL Panel) were 
distributed to each of the 5 participating laboratories. RNA extraction 
was performed using QiAamp RNA Blood mini kit (Qiagen, Germany). 
Reverse transcription was performed using RevertAid First Strand 
cDNA synthesis kit (Thermo Fisher Scientific, USA) on 2 consecutive 
weeks, respectively. cDNA samples were stored at -20℃ until being 
tested. Each cDNA sample from three sets of the secondary panel 
is quantified in duplication using Ipsogen BCR-ABL1 Mbcr IS-MMR 
Kit CE (Qiagen, Germany) on 4 non-consecutive weeks. Reactions 
were performed using 7500 real-time PCR system (Thermo Fisher 
Scientific, USA). Median number of ABL1 transcripts reported was in 
the range of 3.00x105-9.02x105. All 5 laboratories detected BCR-ABL1 
in 100% of MR4.5 Acrometrix panel samples. The transcript values 
reported for these samples were normalised to an input volume 
of 1 µL. Four laboratories reported the copy number within 2 folds 
of expected median value while one laboratory within 5 folds of 
expected median value. To detect reliably MR4.5, it is recommended 
that total ABL1 values are>32,000 per sample. So quality of ABL1 
audit data was assessed whether labs can detect MR4.5 appropriately. 
Four laboratories detected ABL1 transcripts>32,000 in samples (84-
100%). One laboratory didn't reply the ABL1 transcript number so 
was excluded from scoring. In this study, we evaluated BCR-ABL1 
quantification using a secondary reference panel. Four participated 
laboratories demonstrated satisfactory accuracy, precision and MR4.5 
sensitivity, and all participants obtained IS conversion factors from the 
The EUropean Treatment Outcome Study (EUTOS). This study will play 
a role in promoting the standardization of molecular monitoring of 
CML in Korea. 

Keywords: BCR-ABL1, Deep molecular response, Laboratories, Real-
time quantitative PCR 
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It is possible to analyze the trend of respiratory virus positivity before 
and after the COVID-19 outbreak and the cause of the non-specific 
parainfluenza epidemic, predict the epidemic through continuous 
respiratory virus monitoring, and establish infectious disease 
monitoring and preventive measures against epidemics. 1. 131,787 
respiratory virus Nasopharyngeal swab samples were analyzed. 2. For 
the past 3 years from January 2019 to December 2021, the positive 
rate trend for each virus in the respiratory virus test requested by 
the Seegene Medical Foundation was analyzed, and the time of 
Parainfluenza virus outbreak was analyzed as the monthly positive 
rate. As a result of analyzing the respiratory virus positivity rate over 
the past three years, it was first confirmed that the overall respiratory 
virus positivity rate decreased. Second, it can be seen that the influenza 
virus, which is seasonally prevalent every year, was not detected This 
is because the COVID-19 epidemic started in 2020, and people keep 
a distance have changed their existing lifestyles and patterns such as 
hand washing, wearing a mask and if have a respiratory symptoms 
went COVID-19 screening clinic. As a result, the number of respiratory 
tests and the positive rate decreased. Third, it can be seen that the 
detection rate of Parainfluenza virus has increased non-specifically 
from September 2021. In particular, the infection rate of infants and 
young children was high, and the detection rate of PIV3 was high as 
the type. The pre-COVID-19 epidemic pattern was prevalent from 
late summer to autumn, but during the COVID-19 epidemic, it was 
confirmed that it was delayed from autumn to winter. In the future, the 
implementation of "With Corona" may lead to a COVID-19 resurgence, 
and the possibility of the emergence of new mutations and viruses 
cannot be ruled out. Therefore, continuous monitoring and analysis 
of positive rates of respiratory virus can help the national surveillance 
system and predict and prepare for the virus outbreak in advance. 
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Coronavirus disease 2019 (COVID-19) is an infectious disease caused 
by the SARS-CoV-2 virus. Efforts to prevent COVID-19, such as washing 
hands and wearing masks, have significantly reduced the rate of 
infection with other respiratory diseases in many countries. It's hard 
to distinguish clinical symptoms between COVID-19 and respiratory 
diseases. Influenza/COVID-19 coinfected patients and adenovirus/
COVID-19 coinfected patients might suffer from longer period which 
can affect higher mortality rate. In this study, we report our analysis of 
the test for COVID-19 and other respiratory viruses. This study targeted 
the workers of Seegene Medical Foundation (SMF) who got COVID-19 
test from April to June, 2022. Samples of the workers were collected 
via nasopharyngeal swab in the SMF test center. We extracted nucleic 
acid from samples and performed Realtime RT-PCR by using Allplex 
SARS-CoV-2 and Allplex Respiratory Panel kit (Seegene, Korea). The 
results interpretation was in accordance with test kit manufacturer. We 
got 1021 COVID-19 test results in the test center of SMF from April to 
June, 2022. 989 tests for COVID-19 and other respiratory viruses were 
simultaneously conducted. This study targeted the 614 workers, and 
239 workers were COVID-19 positive and 10 were other respiratory 
viruses positive. COVID-19 negative cases were 375, and other 
respiratory viruses positive cases were 27. Whoever had respiratory 
symptoms, except for close contacts with confirmed workers, was 
148 among the total 614 test. COVID-19 positive cases were 37, and 
the only one which was positive for both tests was HRV positive. 
COVID-19 negative cases among the symptomatic cases were 111 
and respiratory virus positive cases were 17. Compared to the clinical 
specimens collected from public hospitals, the reason of low positive 
rate of this study can be explained by randomly chosen subjects from 
asymptomatic cases of SMF. But if we only target the symptomatic 
cases, respiratory viruses-positive rate was comparatively high (15.3%), 
regardless of the presence of COVID-19 virus, which highlights the 
significance of the respiratory test for the symptomatic cases. So we 
should consider the coinfection rate of COVID-19 and respiratory 
viruses, although it is low, and conduct the test immediately when it's 
needed. 
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Based on the data from the Korea Disease Control and Prevention 
Agency (KDCPA) this study aims to analyze the trend of positive cases 
of National notifiable infectious diseases (NNID) from Seegene Medical 
Foundation (SMF) over the past two years during the COVID-19 
pandemic period. Analyzed the results obtained by conducting PCR 
using the reagents used within the SMF Confirmed the number of 
positive cases and positivity rates by item from 2020-2021 Positive 
cases from each test item were divided into age and region 1. The 
number of positive cases and the positive rates of the NNID Comparing 
the rates in 2020 and 2021, it can be observed that the positive rates 
of all items have decreased 2. Comparison of tuberculosis-positive 
patients in 2021 by age and region For tuberculosis-positive patients, 
the age group of the 80s or older (33.07%) had the highest rates, 
and the group of patients under 10 years old (4.08%) had the lowest. 
it can be confirmed that Busan and Gyeongnam (27.01%) regions 
had higher rates than the metropolitan regions such as Seoul and 
Gyeonggi (26.88%) regions 3. Comparison of varicella positive patients 
buy age, region in 2021 According to positivity rate results of varicella 
patients reported by KDCPA, it shows that rate is highest in under the 
age of 10(71.35%) and gradually decreases age increases. However, 
SMF which has a higher rate in over the 50 years of age. In the case 
of positivity rates by region, the results of KDCPA are consistent with 
those of the SMF 4. Comparison of HCV positive patients by age, 
region in 2021 In the case of HCV positivity rates, these are mostly 
consistent with the KDCPA, the rate is highest in over 70 years of age. 
(29.73%) In the case of positivity rates by region, the results of KDCPA 
are consistent with those of the SMF A comparative analysis of the 
KDCPA in data and SMF's which was the COVID-19 pandemic period by 
monitoring the NNID using the PCR result the number of positive cases 
of NNID in 2021 showed a trend of decreasing compared to 2020. 
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In this investigation the possibility of nucleic acid cross contamination 
was evaluated when using formalin-fixed paraffin-embedded (FFPE)-
derived tissue slides prepared with the automated slicing machine 
AS-410M (Dainippon Seiki, Kyoto, Japan). Four types of FFPE tissue or 
cell block were prepared to evaluate DNA and RNA contamination: 
(1) paraffin block without tissue or cells; (2) cell block with lung 
adenocarcinoma cell line HCC827; EGFR exon 19 deletion positive; (3) 
cell block with malignant mesothelioma cell line H226; and (4) normal 
human renal tissue. When preparing the tissue slides with the AS-
410M, the blade was changed after slicing each block. To evaluate 
the cross contamination of single genes, thin sections from (3) and 
(4) were taken consecutively after thin sectioning (2). DNA was then 
extracted from the sections derived from (3) and (4). The Cobas z 480 
analyzer (Cobas® 4800 system; Roche Diagnostics, Tokyo, Japan) was 
used to detect EGFR mutant genes. To check for contamination of 
trace nucleic acids, after (1) was sliced into thin sections, (2) was sliced 
into thin sections, and then (1) was sliced again in continuation. DNA 
and RNA was then extracted from the slide derived from (1), and the 
housekeeping gene β-Actin was detected using nested PCR for DNA 
and RT-PCR for RNA. The EGFR exon19 deletion was not detected in the 
slides derived from (3) and (4) when assessing for gene contamination. 
Furthermore, neither the β-Actin DNA or RNA were detected on the 
slides derived from (1) which had been prepared before and after 
sectioning (2). No nucleic acid contamination was detected when 
the AS-410M was used to prepare thin slice specimens for routine 
genetic analysis. This suggests that the utilization of AS-410M could 
significantly aid in cancer genome medical research. 
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Epithelial cell adhesion molecule (EpCAM) expression has been 
researched to be a diagnostic and prognostic biomarker. However, 
there have been few studies on the original tumor tissue and biological 
significance of circulating cell free DNA (cfDNA). In this study, we 
assessed the biological status between tissue and circulating cfDNA 
in plasma which utilized from extraction using our developed bead. 
In order to perfrom the extract from tissue, RNA was extracted using 
RNAase mini kit (Qiagen) reagent, then, cDNA was synthesized using 
ReverTra Ace® qPCR RT Master Mix with gDNA Remover (toyobo). 
Circulating cfDNA extraction was conducted using QIAmp DNA Mini 
Kit and our developed silica coated bead. The concentration of DNA 
was estimated using NanoDrop 1000. Droplet digital polymerase chain 
reaction was used in cycled with the following conditions: 95℃ for 5 
min (1 cycle); 95℃ for 30 s and 55℃ for 1 min (40 cycles); 4℃ for 5 min, 
90℃ for 5 min (1 cycle), 4℃ hold. The median EpCAM DNA copies in 
normal tissue, tumor tissue, and plasma from ccRCC patients were 148 
copies/µL, 5080 copies/µL, and 280 copies/µL (range: 36-32720 copies/
µL, 172-56800 copies/µL, and 56-9440 copies/µL). The increases of 
the circulating cfDNA EpCAM copies was observed along with higher 
EpCAM copies in tumor tissue. It is expected that EpCAM can play a 
role as a tumor marker in the diagnosis of ccRCC through an increase 
in tumor tissue compared to normal tissue. Circulating cfDNA EpCAM 
copies reflect the pathological status of the tumor and have the 
potential for therapy and diagnosis depending on their various cancer-
associated DNA copies 

Keywords: Clear cell renal cell carcinoma (ccRCC), Cell free DNA, 
Epithelial cell adhesion molecule 
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Chromosome analysis on peripheral blood and bone marrow is the 
test that detects chromosome abnormalities, thus to help diagnosis of 
congenital disease and tumorigenetic diseases. Cytogenetic sample 
processing involves cell culture, harvesting, and making slide samples. 
Since 1955, relatively simple manuals have been used without change 
on how to harvest chromosomes and make slide samples. However, 
the standardization of the procedure was very difficult due to the large 
difference in slide quality produced according to the technologist and 
the external environment. We experimented to see if using automated 
equipments (HANABI PI & HANABI PVI) could solve these problems. For 
one month (June 2022), 10 bone marrow and 5 peripheral blood were 
simultaneously prepared slides using a classical manual method and 
automated equipments. HANABI PI Metaphase Chromosome Harvester 
(ADS Biotec Inc, NE, USA) & HANABI PVI Metaphase Spreader (ADS 
Biotec Inc, USA). 1) When using HANABI PI Harvester, the generated cell 
pellet was cleaner than manual. This made it possible to see a cleaner 
background screen when analyzing chromosomes. 2) Based on 8 
tubes, the speed of HANABI PI Harvester(1 hour 30 minutes) was twice 
that of manual(3 hours). 3) When HANABI PVI Spreader was used, the 
chromosomes were more spread out, so there were fewer overlapping 
chromosomes. 4) The good metaphase index increased threefold 
when the equipment was used. (21.2% with equipment, 6.9% with 
manual.) Although the classical cytogenetic method was error-prone, 
the use of automated equipment was able to significantly reduce 
the differences between individuals and external environmental 
factors(humidity, temperature). So I think it will help standardize 
cytogenetic sample processing. When using the equipment, external 
environmental factors and individual differences can be kept constant, 
so the quality of chromosome slides is greatly improved compared 
to manual ones. During the harvest process, hazardous substances 
(KCI, Aceticacid, Methanol) will be used, but the equipment (HANABI 
PI Harvester) with HEPA filter, which will protect the person. The use 
of equipment reduces the full time equivalent (FTE) compared to the 
manual method, making the laboratory labor efficient. 

Keywords: Chromosome analysis, Cytogenetic method, HANABI PI 
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Supernumerary marker chromosomes (SMC) are structurally 
abnormal extra chromosomes of unknown origin. It may be found in 
developmental retardation, infertility, and fetal inpatients, and clinical 
manifestations may appear diverse depending on size or mosaic, 
and its origin'. As a conventional cytogenetic method, there are many 
limitations to identifying SMCs. Therefore, we performed chromosomal 
microarray analysis (CMA) test that can confirm high-resolution copy 
number variation to figure out SMC's identification using patient's 
peripheral blood (PB) with SMC mosaicism. As a results, we could 
confirm SMC origin and exact chromosomal break point, presenting 
case report and literature review here. Chromosome analysis was 
carried out following peripheral blood lymphocyte culture (72 hrs) and 
according to standard procedures and then G- banding is performed 
to analyze 65 chromosomes. In addition, CMA was performed using a 
site scan DX assay to confirm the exact origin of SMC, and then data 
was extracted. The results were analyzed by the Chromosome Analysis 
Suite (ChAS) software (Thermo Fisher Scientific Inc). Chromosome 
result was mos 47,XX,+mar[47]/46 XX[18]. DNA extracted from 
patient's PB was analyzed, and showed about 7MB duplication on 
2q11.2, the long arm site 11.2 of the chromosome 2. As a result of 
performing a Chromosomal microarray test, and contained 44 OMIN 
genes. It was interpretated as pathogenic variant by ACMG-Clingen 
scoreing system. It has been reported that 60% of SMC is derived from 
chromosomes 14 and 15, and 53% of SMC carriers that cause infertility 
are inherited from parents.In previous reports, various phenotypes 
such as developmental and behavioral disorders, psychiatric disorders, 
and malformations have been reported, showed variable and 
incomplete penetrance. In this case, the duplication region contains 
a 2q11.2 recurrent region, which indicates sufficient evidence for 
haploinsufficiency (HI score: 3), and 14 of the included genes were 
intolerant when the loss of function occurred. In this case, the origin 
of SMC could be accurately determined using high-resolution CMA 
that can accurately identify microdeletions and amplifications that are 
difficult to identify in traditional cytogenetic analysis. In conclusion, 
this is considered to be helpful for genetic counseling such as 
developmental delay, habitual miscarriage or infertility of unknown 
cause. 

Keywords: Chromosomal microarray analysis (CMA), Karyotyping, 
Supernumerary marker chromosomes (SMC) 
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COVID-19 is a severe respiratory syndrome caused by SARS-CoV-2. 
Among the COVID-19 viruses, the Omicron variants, which have been 
established as the dominant species in Korea since February 2022, 
have an increased antibody evasion ability due to many mutations. 
In order to minimize damage from novel infectious diseases, prompt 
response through early diagnosis is essential. Therefore, we would 
like to compare the incidence rate and time of the outbreak in foreign 
countries and Korea by using the corona test data for about two years 
conducted at Samsung Medical Center (SMC). In this study, we used 
Kogen's PowerChek SARS-CoV-2 Real-time PCR Kit and Roche's COBAS 
SARS-COV-2 & INFLUENZA A/B reagent to test for virus confirmation. As 
equipment, QUANTSTUDIO-5, COBAS-6800 and GeneXpert were used. 
From 2020.02.07 to 2022.05.31, the results of an individual test method 
that tests each sample as each nucleic acid, a pooling test that tests five 
samples into one nucleic acid and X-pert test kit were used. There was 
no correct correlation between the amount of testing and the number 
of confirmed patients in SMC. On the other hand, there was uniform 
correlation between the number of confirmed cases in SMC and 
Korea. In addition, the rate of fluctuation of confirmed cases abroad 
and in Korea coincided with a difference of about 30 days. Due to the 
strong transmission power of Omicron, which has been established 
as the dominant species since February 2022, from the end of January 
2022, it was confirmed that the number of confirmed cases within 
SMC and at home and abroad have increased. It is considered that the 
rate of confirmation of SMC is similar to the domestic trend. Although 
there was a time lag, Korea is similar to the spread and the pattern 
of fluctuation about overseas covid-19. As the borders of mankind 
expand and the number of infectious diseases increases together, it is 
highly likely that a pandemic will be repeated in the future. Therefore, 
while monitoring the trend of overseas infectious diseases, it was 
considered that attention should be paid to the establishment of the 
testing environment during the period of inflow. 

Keywords: COVID-19, Domestic corona, Korea, Overseas Corona 
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Short tandem repeats (STRs) is a short nucleotide sequence 
repeating 2-7bp. Because the repeat number of STRs has high 
genetic polymorphism, it is used as a strong tool for identification 
of individuals in forensic analysis. As for the STRs marker used for 
discrimination power of human identification, the frequencies of 
allele varies according to ethnicity, so it is necessary to determine the 
frequencies of allele in the Korea population. In this study, we analyzed 
the allele frequencies and statistical parameters of 15 autosomal 
STRs markers in 12,625 Korea populations. DNA was extracted from 
samples such as hair roots and oral epithelial cells through the 
resin-boiling method. The 15 STRs marker were amplified by the 
multiplex PCR method using an AmpFLSTR™ Identifiler™ Plus PCR 
Amplification Kit (Thermo Fisher Scientific Ltd). The PCR products were 
subjected to capillary electrophoresis on 3730XL Genetic Analyzer. 
Data collection was performed with GeneMapper v4.0 software. 
Allele frequencies and statistical analysis of 15 STRs marker were 
calculated using FORSTAT (Forensic statistics) and SPSS software. Allele 
frequencies of 15 STRs markers were analyzed for 12,625 Koreans. 
The P-value of the exact test for Handy-Weinberg Equilibrium (HWE) 
resulted in values with no significant difference in any of the 15 STRs 
marker which range between 0.500 and 0.881 (P>0.05). Expected 
heterozygosity (He) ranged from 0.6302 (TPOX) to 0.8716 (D2S1338), 
observed heterozygosity (HOBs) ranged from 0.6298 (TPOX) to 0.8723 
(D2S1338), and polymorphic information capacity (PIC) ranged from 
0.0303 (D2S1338) to 0.2031 (TPOX) was analyzed. Power of exclusion 
(PE) ranged from 0.3281 (TPOX) to 3.9159 (D2S1338), and power 
of discrimination (PD) was analyzed from 0.7968 (TPOX) to 0.9697 
(D2S1338). This study evaluated the usefulness of 15 STRs marker 
in the forensic identification of Korea population. All the examined 
marker showed higher than 0.5 from the PIC. The most STRs marker in 
our data set was the D2S1338 with discrimination of 0.9697. Based on 
the results of this study, 15 STRs marker dataset can be utilized in the 
establishment of Korean reference database for paternity test. 
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Molecular diagnostics such as mutation and single nucleotide 
polymorphism (SNP) analysis and gene expression profile of specific 
genes are essential for the development of precision and personalized 
medicines, as they enable molecular disease classification. Generally, 
several columns and repeated centrifugation-based DNA extraction 
methods have been used in the diagnostic laboratories. Recently, 
a very simple cartridge-based DNA extraction method has been 
developed without a special process. This study was performed to 
evaluate the efficacy of DNA extraction from cultured cells and PCR 
between a conventional column and a novel cartridge device. We 
extracted DNA from the A549 cells of a lung cancer cell line using the 
Qiagen kit and the One BioMed (OBM) cartridge (One BioMed Pte Ltd, 
Kinesis, Singapore). The DNA was extracted according to the method 
recommended by the manufacturer of Qiagen and OBM, and the 
concentration and purity of the extracted DNA were measured with 
Nanodrop equipment. The extracted DNA was diluted 10-fold and 
quantitative real-time PCR (qRT-PCR) was performed on the ribosomal 
protein L19 (RPL19) gene of human genome and cytochrome c 
oxidase 1 (COX1) gene of mitochondria genome. The concentration 
of extracted DNA from A549 cells was significantly higher in the OBM 
cartridge than in the Qiagen kit. However, the purity of extracted DNA 
as A260/A280 ratio was significantly higher in the Qiagen kit than in 
the OBM cartridge. The efficacy of qRT-PCR using 10-fold diluted DNA 
was similar both methods. There was no significant difference between 
the Qiagen kit and the OBM cartridge in qRT-PCR using extracted 
genomic and mitochondrial DNA. Newly developed cartridge-based 
DNA extraction method by the OBM was comparable to the Qiagen 
kit (QIAGEN, Hilden Germany). However, the OBM system should 
optimized the protocols to increase the purity of extracted DNA. The 
OBM system of DNA extraction is very simple and useful without 
any processing steps including repeated centrifugation for on-site 
diagnostic laboratories. 
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Human papillomavirus (HPV) infection the major concern which can 
develop to the cervical cancer. The aim of this study was to understand 
the distribution rate of HPV infection by age in Korea between women 
and men. Then, the rate of HPV high-risk and low-risk subtypes were 
compared. Samples were collected from 32,967 patients between 
January and December 2021. The clinical tests were carried out 
for women and men from different samples such as cervical swab 
specimens, urine, ulcer swab, etc. PANA RealTyper HPV Genotyping 
kits (PANAGENE Inc., Daejeon, Korea) were utilized for the HPV testing. 
Among 32,967 samples, the overall HPV infection rate were 37.4%, 
62.7% were tested negative. Among the 37.4 % genotypes that were 
positive, the positive rate was 10 times higher in women than in men. 
(The positive cases are converted to 100%, the distribution showed 
90% in women versus 9.9% in men) Second, when comparing the 
subtypes by gender, the highest HPV prevalence was 32% in women 
aged 20 to 29 years and 38% in men aged 30 to 39. Third, high-risk 
HPV prevalence was 67% in women. However, the rate of the low-
risk subtypes were higher in men (77%) and the HPV 6 and 11 were 
statistically significant 31% and 15% respectively. Lastly, 5 most 
frequent HPV high-risk subtypes were compared: 51 (7.5%), 52 (8.8%), 
53 (11.3%), 58 (7.4%), 68 (16.8%) for women and 51 (13.5%), 53 (13.2%), 
56 (7.6%), 66 (7.8%), 68 (10.5%) for men. HPV 51, 53, 68 were the most 
common type in both genders. The overall prevalence of HPV high-
risk subtypes in Korea was about 20% for women and 10% for men 
aged 20 to 30. However, the rate of HPV high risk is lower than the low 
risk for men contrary to the women. This study showed early diagnosis 
using HPV screening tests and the vaccination are necessary to prevent 
cervical cancer and decrease the rate of HPV high risk subtypes.

Keywords: Human papillomavirus, Cervical cancer, Korean population, 
Genotype, Multiplex real-time polymerase chain reaction 
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The Polymerase chain reaction (PCR) test has been used to detect 
SARS-CoV-2 virus for several years. Because the PCR test has high 
sensitivity and specificity, providing accurate test results for patient 
treatment during the COVID-19 pandemic. Due to the significant 
increase in SARS-CoV-2 testing, many tests have been conducted not 
only in hospitals but also in commercial laboratories. So, we provide 
statistical data on subject characteristics and positivity rates using 
our SARS-CoV-2 test results. From January 2021 to December 2021, 
Seegene Medical Foundation Busan-Gyeongnam Center conducted 
SARS-CoV-2 tests on a total of 1,097,387 samples. These samples 
were collected from many hospitals, public health centers and group 
facilities in Busan and Gyeongnam areas. The sample type was mainly 
nasopharyngeal and throat swabs, with a small number of sputum 
samples. The samples were analyzed by the PCR method using Alleplex 
SARS-CoV-2 assay kit(Seegene, Korea), CFX96 Real-time PCR(Bio-
Rad, USA) for PCR process and STARlet(Hamilton, USA) for nucleic 
acid extraction. The positive SARS-CoV-2 test results were analyzed 
in duplicate. The positivity rates were calculated according to gender 
and age for all cases using Microsoft Excel. Among the total 1,097,387 
cases, 10,818 cases were positive, and the positivity rate was about 1 
percent. The positivity rates by gender and age were as follows. Among 
the positive cases, 52.6%(5,691 cases) was male and 47.4%(5,127 cases) 
was female. Those in their 80s or older accounted for 19.7%. Males 
showed the highest positivity rate in their 70s(7.6%) and females in 
their 80s(13.2%). Males under the age of 40 had a higher positivity rate 
than female, and females over the age of 50 had a higher positivity rate 
than male. There was no difference between the statistics provided 
by Korea Centers for Disease Control and Prevention(KCDC) and our 
center in SARS-CoV-2 positivity rate by gender. However, there were 
differences by age. According to the KCDC, people in their 20s to 40s 
showed the highest positivity rate, but in our center, those in their 60s 
and older showed the highest positivity rate. This is thought to be due 
to regional differences and characteristics of the samples referred to 
our center. 
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Human papilloma virus (HPV) infection is the most important risk 
factor for cervical cancer. Although the HPV test uses cervical swab 
samples, studies on HPV tests using urine samples have continuously 
been reported due to various advantages, such as the development of 
new test methods and convenience sampling. This study evaluated the 
diagnostic accuracy of the Real-Time PCR assays for HPV detection in 
urine samples via systematic review and meta-analysis. Literatures were 
searched in relevant journals from 2014 to 2021. A total of 11 studies 
in 755 articles were eligible for meta-analysis. The quality of the studies 
was assessed by two reviewers independently using the QUADAS-2 
(Quality Assessment of Diagnostic Accuracy Studies) tool. The HPV 
result of cervical sample was used as the reference value and result of 
urine sample was analyzed. In order to estimate the overall effect sizes 
in bivariate random effects model, STATA and R software, statistical 
programs, were used to estimate sensitivity, specificity, diagnostic 
odds ratio, positive likelihood ratio, negative likelihood ratio, receiver's 
operating characteristic curve (ROC curve), area under the ROC curve 
(AUC), and, percent agreement. The HPV real-time PCR assays using 
urine samples showed the pooled sensitivity of 0.84 [95% CI, 0.78 - 
0.89], specificity of 0.90 [95% CI, 0.82 - 0.94], positive likelihood ratio of 
8.2 [95% CI, 4.8 – 13.9], negative likelihood ratio of 0.18 [95% CI, 0.13 
- 0.24], diagnostic odds value of 46 [95% CI, 28 - 77], AUC value of the 
ROC curve 0.93 [95% CI, 0.90 - 0.95], percent agreement of 86%[95% 
CI, 85 - 88], respectively. Considering the etiology of cervical cancer, 
the performance of detecting HPV in urine samples cannot be superior 
to cervical samples. However, given the reliable value of sensitivity, 
specificity and high concordance with cervical samples, urine HPV test 
could be a potential alternative to cervical HPV test. The results of this 
study will contribute to the study of HPV real-time PCR assays using 
urine samples.
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Meningitis is a great concern and remains a major public health 
challenge for health care providers. The WHO reported that bacterial 
meningitis probably outcomes brain damage, hearing loss, and 
learning disabilities in around 10% to 20% of survivors. It can affect 
a severe infection of the meninges which consist of three layers of 
membranes protecting the brain and spinal cord. It is well elucidated 
in various symptoms such as a stiff neck, high fever, sensitivity to light, 
and vomiting. A lot of organisms such as viruses, fungus, parasites, and 
bacteria are able to cause meningitis. Especially, bacterial meningitis 
cases were estimated at 1.2 million every year, and approximately 
0.1 million of them were fatal. It is still high morbidity and mortality 
rates. Here, we investigated the prevalence of bacterial meningitis 
by multiplex conventional PCR in Gwangju province. The monitoring 
of bacterial meningitis was analyzed from 2021, January 1 to 2022, 
June 15. 379. Cerebrospinal fluids (CSF) specimens were collected. For 
molecular detection, nucleic acids from CSF were extracted in a reliable 
manner (MagNa Pure 96 system, Roche). The pathogens of bacterial 
meningitis were detected by multiplex PCR [Seeplex® Meningitis ACE 
Detection (V2.0), Seegene]. Bacterial meningitis was detected by 
multiplex PCR with good GLP (Good Lab Practice). 10 patients (2.6%) 
of them were shown to Group B Streptococcus (N=6, 1.5%) followed 
by Listeria monocytogenes (N=3, 0.8%), and Streptococcus pneumonia 
(N=1, 0.3%). The most predominant bacterial meningitis is analyzed 
to Group B Streptococcus. In this study, the prevalence of bacterial 
meningitis was summarized from 2021, January 1 to 2022, June 15. 
Even though a few bacterial meningitis was confirmed in the Gwangju 
area, it is still a life-threatening infection of the central nervous system 
which requires medical attention immediately. Multiplex PCR is not 
high fidelity as well as real-time PCR, but it can show up reliable the 
consequence of bacterial meningitis detection. The identification 
of bacterial meningitis using multiplex PCR can be available for the 
monitoring of prognosis. 
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Sterile alpha motif (SAM) domains are reported to bind various 
proteins, lipids and RNAs. However, these domains have not been 
analyzed as prognostic biomarkers. In this study, sterile alpha motif 
domain containing 13 (SAMD13), a member of the SAM domains, 
evaluate to find out the novel prognostic biomarker in various human 
cancers, including hepatocellular carcinoma (HCC). Moreover, we 
identified the correlation between SAMD13 and infiltrating immune 
cells in HCC. SAMD13 expression levels of different tumor types in 
the cancer genome atlas (TCGA) database were detected by Tumor 
IMmune Estimation Resource (TIMER) Analysis. The Kaplan–Meier 
plotter databases analysis were used to assay the prognostic value 
of SAMD13 in HCC. TIMER analysis has been used to analyze tumor 
infiltrating cells in HCC. The expression of SAMD13 in HCC samples 
was significantly higher than normal liver tissues. For individual 
cancer stages, the expression of SAMD13 in stage I, II, III and IV 
was significantly higher than normal liver tissues. In addition, for 
tumor grade, the expression of SAMD13 in grade I, II, III and IV was 
significantly higher than normal liver tissues. However, SAMD13 had no 
lymph node metastasis in HCC. In addition, high SAMD13 expression 
was associated with a poorer prognosis in HCC. The SAMD13 is 
positively correlated with CD8+T cells, CD4+T cells, B cells, neutrophils, 
macrophages, and dendritic cells in HCC. These results suggest that 
SAMD13 may serve as a biomarker for the diagnosis of HCC, and 
provide novel insights into the tumor immunology in HCC. 
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Hepatocellular carcinoma (HCC) is currently one of the most common 
cancers and the leading cause of cancer-related mortality worldwide. 
HCC has been a constant search for improvement in screening, 
diagnosis, and treatment strategies to improve the prognosis of 
this malignancy. However, the identification of useful prognostic 
biomarkers for HCC diagnosis is still deficient. The chromosome 4 is the 
fourth largest chromosome, containing 757 protein-encoding genes, 
many of which are related to diseases such as cancer, Huntington's 
disease, and Parkinson's disease. However, many genes discovered 
in the human genome still have unknown function and are denoted 
as chromosome 4 open-reading frame genes. The aim of this study is 
to investigate the expression of Chromosome 4 open reading frame 
47 (C4orf47), its prognostic significance, and correlation between 
C4orf47 and infiltrating immune cells in HCC. The expression of 
C4orf47 were investigated via tumor immune estimation resource 
(TIMER) in The Cancer Genome Atlas (TCGA) database. The TIMER was 
used to investigate the correlation between C4orf47 and infiltrating 
immune cells in HCC. The Kaplan–Meier plotter databases were used 
to analyze the prognostic significance of C4orf47 in HCC. For an insight 
into of biological function of C4orf47 in HCC, LinkedOmics was used 
to investigate C4orf47 co-expression mode in HCC. Our results reveal 
that high C4orf47 expression was associated with a poorer prognosis 
in HCC. The C4orf47 is significantly positive correlated with tumor-
infiltrating CD4+T cells, B cell, neutrophils, macrophages, and dendritic 
cell in HCC. The results reveal that 12501 genes positively correlated 
with C4orf47, and 7200 genes negatively correlated. The top 50 
significant genes positively and negatively correlated with C4orf47 
were shown in the survival map. Significant gene ontology (GO) 
term by GSEA showed that C4orf47 co-expressed genes participate 
primarily in RNA metabolic process. Kyoto Encyclopedia of Genes and 
Genomes (KEGG) pathway analysis showed enrichment in ribosome 
biogenesis, RNA transport, etc. These results suggest that a widespread 
impact of C4orf47 on the global transcriptome process. Our findings 
may serve as a potential prognostic biomarker, and provide novel 
insights into the tumor immunology in HCC. Thus, C4orf47 may be a 
potential diagnostic and therapeutic target in HCC. 
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Infectious diarrhea diseases are one of the great concerns in many 
countries. Especially, the WHO reported that diarrhea disease is 
the second leading cause of death and kills approximately half a 
million children under five every year. A few Escherichia coli strains 
not only are the most serious manifestation of the disease, but they 
also produce Shiga toxin (STX) that damages the lining of the small 
intestine such as gastroenteritis and enterohemorrhagic. It is required 
to understand and improve the diagnosis of therapy for STX and figure 
out pathogenic potentials with other bacteria. Here, we conducted 
the monitoring of single STX and co-infection using multiplex PCR in 
infants. The prevalence of Shiga toxin under five was investigated from 
2021, July 1 to 2022, June 16. Nucleic acids from the stools and rectal 
swabs were isolated in a reliable manner (MagNa Pure 96 system, 
Roche) The molecular identification of single STX and co-infection 
was carried out multiplex real-time PCR (AllplexTM GI-Bacteria Assay, 
Seegene). We confirmed that the number of 8,564 samples are 
collected and STX is revealed in 47 (0.5%) positive and 8,517 (99.5%) 
negative. A total of 11 single STX (23.4%) were recovered from 47 STX 
positive, and 36 STX (76.6%) with other bacteria were found. A total 
number of 45 different bacteria with STX were detected and most of 
the other bacteria were Enteropathogenic E. coli (EPEC) (N=34, 75.5%), 
followed by E. coli O157 (N=7, 15.7%), Campylobacter spp. (N=2, 4.4%), 
Clostridium difficile (N=1, 2.2%), and Salmonella spp. (N=1, 2.2%) 
respectively. In this study, we isolated single STX and co-infection with 
other bacteria under five using multiplex real-time PCR. We found that 
EPEC is significantly the predominant pathogenic bacterium with STX, 
and then E. coli O157. It is necessary to study correlations between STX 
and EPEC because E. coli O157 is well elucidated in the relationship 
of STX. Therefore, the analysis and accumulation of STX with EPEC 
and the correlation of other bacteria are eventually helpful to the 
monitoring of prognosis and a better understanding of appropriate 
treatments.
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To investigate the distribution of single nucleotide polymorphism (SNP) 
of tissue inhibitor of metalloproteinases-3 (TIMP-3) in patients with/
without urothelial cell carcinoma (UCC), 3 loci of TIMP-3 SNPs (rs9862 
C/T, rs9619311 T/C, rs11547635 C/T) were genotyped via TaqMan allelic 
discrimination for 424 UCC patients and 848 non-UCC participants. 
Furthermore, the TIMP-3 mRNA expression and its correlation with 
clinical characters of urothelial bladder carcinoma was analyzed 
using The Cancer Genome Atlas database (TCGA). 3 loci of TIMP-3 
SNPs (rs9862 C/T, rs9619311 T/C, rs11547635 C/T) were genotyped 
via TaqMan allelic discrimination for 424 UCC patients and 848 non-
UCC participants. Furthermore, the TIMP-3 mRNA expression and its 
correlation with clinical characters of urothelial bladder carcinoma 
was analyzed using The Cancer Genome Atlas database (TCGA). 
The distribution of all 3 studied SNPs of TIMP-3 was not significantly 
different between the UCC and non-UCC groups. However, significantly 
lower tumor T status was found in TIMP-3 SNP rs9862 CT + TT variant 
than the wild type (OR: 0.515, 95% CI: 0.289-0.917, P=0.023). Moreover, 
the muscle invasive tumor type was significantly correlated to the 
TIMP-3 SNP rs9619311 TC + CC variant in the non-smoker subgroup 
(OR: 2.149, 95% CI: 1.143-4.039, P=0.016). With the TIMP-3 expression 
data provided in TCGA, significantly higher TIMP-3 mRNA expression 
was observed in UCC with high tumor stage (P<0.0001), high tumor 
T status (P<0.0001) and high lymph node status (P=0.0005). In 
conclusions, TIMP-3 SNP rs9862 variant is associated with lower tumor 
T status of UCC while TIMP-3 SNP rs9619311 variant is correlated to 
muscle invasive UCC development in non-smoker. Besides, TIMP-3 
mRNA expression is higher in UCC with higher stage and TN status. 

Keywords: Single nucleotide polymorphism, Tissue inhibitor of 
metalloproteinases-3, Urothelial cell carcinoma 

[PUH-01]

Newborn Screening for Cystic Fibrosis in 
Iceland: A Pilot Study

Lizette MARCHADESCH1, Saga RUNARSDOTTIR2, 
Erla BRAGADOTTIR1,4, Asbjorg Osk SNORRADOTTIR4,5, 

Leifur FRANZSON2,3 

1Rannsoknarkjarni, Landspitali, Reykjavik, Iceland
2Erfda- og sameindalaeknisfraedideild, Landspitali, Reykjavik, Iceland

3Lyfjafraedideild, Landspitali, Reykjavik, Iceland
4Laeknadeild, Haskoli Islands, Reykjavik, Iceland

5Meinafraedideild, Landspitali, Reykjavik, Iceland 

Cystic fibrosis (CF) is one of the life-shortening autosomal recessive 
diseases in the white populations of Europe and North America which 
is diagnosed through newborn screening (NBS). Prior to starting a 
NBS program for CF, it is vital to have a fail-safe procedure to minimize 
risks and maximize benefits. The objective of this pilot study is to 
establish the feasibility of NBS for CF in Iceland that will provide a 
reliable screening process. Newborn screening for CF is performed by 
measuring immunoreactive trypsinogen (IRT) with an immunoassay, 
using the PerkinElmer Delfia IRT kit. A total of 4520 stored dried blood 
spots from the year 2020 were tested and used as a study population. 
The association between IRT concentrations and study variables, 
birthweight, gestational age, age at sampling, length, gender, and 
season using IBM SPSS statistics 27.01.1 and R software 4.0.5 at 5% 
level of significance were evaluated. The calculated incidence of 
cystic fibrosis in Iceland is 1:9,713 based on number of births from 
1955 to 2020. On the first screening of IRT, 62 samples were above 
cutoff level (50 ng/mL). But upon reassaying from the same DBS, 58 
samples remain elevated. No newborn was diagnosed with CF in 2020. 
Elevated IRT concentration could be false positives due to CF carriers 
or perinatal and demographic factors which showed statistically 
significant association to IRT. Factors which were significant to IRT 
concentration were gestational age, age at sampling and birthweight 
(P-values are<0.001, 0.027, and 0.022 respectively). Seasonal variation 
was also statistically significant to IRT concentration with a P-value of 
<0.001. An implementation of IRT measurement using PerkinElmer as 
a first-tier test in NBS for CF is an acceptable strategy. This study further 
recommends that gestational age, age at sampling, birthweight and 
season of birth be considered as optimal adjustment factors in IRT 
testing. 

Keywords: Cystic fibrosis, Immunoreactive trypsinogen, Newborn 

screening
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and Technology, New Taipei, Taiwan
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According to the statistics of Taiwan's Ministry of Health and Welfare, 
the proportion of adults with excessive weight and obesity keeps 
rising. At present, one in two males on average had excessive weight 
and obesity while one in three or four females and children on 
average had excessive weight, and obesity as well. Obesity will cause 
hypertension, diabetes, sleep apnea, and other relevant diseases. 
When people with obesity lose more than 5% of their weight, their 
blood pressure will be immediately lowered, which can also bring a lot 
of benefits to their health. The main function of the "multifunctional 
wearable belt" developed this time was measuring "waistline" and 
"body fat (bf )", which would be immediately transmitted to the App. 
As the measurement of bf in this system adopted the sensing method 
of biological resistance, it would be affected by water drinking, which 
belonged to research limitations. This device was designed mainly 
aiming at adults with excessive weight (30>BMI>24) who lacked 
regular exercise. Jointly developed by this research and development 
team, TL082 IC and single-chip were adopted so that it was possible to 
convert the resistance value measured by the single chip to the relative 
value of waist for users to read. By comparing the examination result of 
bf with that measured with a general domestic body fat meter (TANITA 
- DC - 430MA) aiming at 30 research objects with different BMI weights, 
the comparison result was highly correlated (R=0.85). The waist 
standard of both the American Adult Treatment Panel III (ATP III) and 
Health Promotion Administration, Taiwan (Male 90 cm or Female 80 
cm) was adopted to cooperate with the self-developed App. This App, 
users can see the trend and the change in their waist and bf without 
recording relevant data. It helps to improve the crisis awareness of 
people with excessive weight and reminds them to conduct self-
management of health and actively control their weight. The proposed 
device can help to reduce the number of sub-health groups or people 
with a high risk of health hazards. It reminds them to control weight by 
themselves, and thus improves global health. 

Keywords: Body fat, Self check-up, Waist circumference, Weight control 
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ABO blood type tests include cell typing and serum typing. Cell typing 
is a method of identifying antigens A and B by reacting a patient's red 
blood cells with anti-A and anti-B serum reagents, and serum typing 
is a method of identifying anti-A and anti-B antibodies by reacting 
serum with A and B blood cellsIt is determined when the two results 
match for the exact blood type. If the results of the two tests show a 
mismatch, it can be classified into a blood cell cause, a serum cause, 
and a technical cause. Therefore, the laboratory conducted a cause 
analysis for the samples showing ABO blood type mismatch from 
the automated blood bank system IH500 (Bio-Rad Laboratories, 
Switzerland) Of the 32,416 cases in which ABO blood type tests were 
requested to this laboratory from January 2020 to June 2022, 90 cases 
in which blood type and serum type mismatched with the Column 
agglutination method (Bio-Rad) were re-tested manually by the tester 
and the cause was analyzed The causes of ABO blood type mismatch 
were 28 presence of fibrin in serum (31%), 26 presence of unexpected 
antibody (29%), 14 decreased antibodies (16%), 6 cold antibodies (7%), 
5 DAT-positive cases (6%), 3 neonatal samples (3%), 3 cis-AB types 
(3%), 2 disease-related cases (2%), 2 sample hemolysis cases (2%), and 
1 pregnant sample (1%). There were 11 blood cell causes (12.2%), 77 
serum causes (85.6%), and 2 technical causes (2.2%). The number of 
ABO blood type test mismatches conducted in this laboratory was 
90 (0.28%) test. There were more mismatches due to serum cause 
than blood cell cause, and the most frequent mismatch cause was 
the presence of a minute amount of fibrin from insufficient mixing 
of samples after blood collection and the presence of unexpected 
antibodies. If ABO blood type is incorrectly determined and wrong 
blood types are transfused, it can lead to acute hemolytic side 
effects and even death. Thus, it will be important to check the match 
between blood cell type and serum type carefully, and the cause of the 
mismatch should be analyzed when the mismatch occurs. 
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Experience of Cis-AB Gene Discovery in 
Type A Adult
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Cis-AB type is a mutation of ABO type, which is originally present in 
different chromosomes of homologous chromosomes and is a rare 
blood type in which type A and B factors that must be transferred 
separately are included in one chromosome by cross or mutation. 
In this study, we also want to introduce a case of finding cis-AB 
gene from father type A in family test of pediatric patients with cis-
AB type The first Blood type test was performed with automation 
equipment (Eflexis, Grifols, Spain) that requires the principle of micro-
column agglutination (DG GEL system), and the second Blood type 
test was performed using anti-A & anti-B (Shinyang, Korea), anti-A1 
& anti-H (Lorne Laboratories Ltd, United Kingdom) reagent and self-
manufacturing blood cells by tube method. ABO Genotype test was 
commissioned by KRBP with the consent of the family The patient was 
a 6-year-old child, and preoperative blood type test with automated 
equipment showed ABw for cell typing, and AB for serum typing. The 
results of the blood type test conducted by tube method showed 
that cell typing was ABw and serum typing was A, and the results of 
additional anti-A1 and anti-H were negative and 4+, respectively. To 
confirm the blood type, all the family members performed blood type 
test and ABO Genotype test. As a result, the mother was normal A type 
and the twin brother of the patient was cis-AB type like the patient. 
The father was A type in the blood type test, but ABO Genotype test 
showed that he was A with cis-AB gene Cis-AB genes that do not follow 
the ABO blood type gene law can cause mutations directly, but they 
are passed on by parents in most cases. In general, people with cis-AB 
genes do not know the difference between their blood and AB type, 
so they live without knowing their blood type accurately. If the blood 
type that cannot be inherited from the parents comes out to the child 
like this case, it is desirable to carry out family tests and ABO Genotype 
tests to confirm the blood type 

Keywords: ABO genotype, Cis-AB type, Rare blood type 
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Leukocyte-poor red blood cells (LP-RBCs), the blood products by 
employing a filter to remove leukocytes from packed red blood cells 
(P-RBCs), were considered to help reduce transfusion reactions. This 
study aims to evaluate whether RBCs are decreased by the leukocyte 
filtration, and affect the hemoglobulin rise level and the incidence of 
different transfusion reactions. This retrospective study was conducted 
in Kaohsiung Veterans General Hospital (KSVGH). The patients who ever 
received blood transfusions of P-RBCs and LP-RBCs from January 2020 
to September 2021 were collected. From January 2020 to September 
2021, a total of 17,707 P-RBCs and 11,975 LP-RBCs were transfused 
on 8,417 patients. Among all patients, there were 401 patients ever 
received transfusions of P-RBCs and LP-RBCs. There were 77 patients 
ever received transfusions of P-RBCs with bedside leukocyte reduction 
and LP-RBCs. There were significant differences in the hemoglobin 
elevation after transfusion of 401 patients with P-RBCs compared to 
LP-RBCs (1.74±0.86 vs. 1.61±0.80, P=0.01). The transfusion reactions 
of patients who received P-RBCs with leukocyte reduction were 
higher than LP-RBCs significantly (1.1% vs. 0.5%; P=0.04), including 
fever (2.2% vs. 1.2%, P=0.01) and chills (1.2% vs. 0.4%, P=0.01). 
Furthermore, among patients older than 70 years, the rate of P-RBCs 
transfusion reaction of female was significant higher than male (5.1% 
vs. 3.3%, P=0.02). In addition, it was observed that in 259 patients with 
colorectal cancer, transfusion reactions were significantly higher in 
patients who received P-RBCs than those who received LP-RBCs (16.0% 
vs. 2.7%, P<0.001). Finally, in the comparison between patients who 
received blood transfusions P-RBCs and LP-RBCs, transfusion reactions 
occurred significantly (2.2% vs 0.7%, P<0.01), including fever (1.1% 
vs 0.4%, P<0.01), chills (1.2% vs 0.2%, P<0.01) and increased blood 
pressure (0.2% vs 0.1%, P=0.04). The researchers observed that the 
hemoglobin elevation of transfused LP-RBCs was slightly reduced from 
P-RBCs, but the transfusion reactions were reduced significantly. In 
particular, LP-RBCs appear to reduce transfusion reactions in colorectal 
cancer patients. To sum up, the LP-RBCs usage can improve the safety 
of transfusion, but it may also reduce the transfusion effectiveness.

Keywords: LP-RBCs, P-RBCs, Hemoglobin, Transfusion reactions 
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Prevalence of Positive and Negative 
Antibody Screening In Cross-matching 

Tests
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Department of Laboratory Medicine, Seegene Medical Foundation, 
Busan, Korea

In addition to ABO, numerous erythrocyte antigens such as Rh, 
Duffy, Kell, and Lewis exist on the surface of red blood cells, and 
they generally have low levels of immunogenicity. That is why it 
is difficult to assure the existence of antibody formation. So, it is 
called an unexpected antibody, it can cause the side effects such as 
a hemolytic transfusion when the red blood cells with an antigen 
that can react with it are transfused. This study was conducted to 
find out whether patients with positive/negative Ab screening tests 
during crossmatching tests commissioned by this laboratory and the 
crossmatching test itself are compatible or uncompatible. From May 
1, 2021 to May 31, 2022, the number of crossmatching requests was 
under investigation, and among them the number of positive Ab 
screening. negative Ab screening, compatible crossmatching cases 
and uncompatible crossmatching cases were identified. The total 
number of crossmatching requests for one year was 2,098 cases. There 
were 37 cases of positive Ab screening and 2,061 cases of negative 
Ab screening. The compatible crossmatching cases were 2079 and 
uncompatible crossmatching cases were 19. Among the positive Ab 
screening cases, compatible crossmatching cases were 23 out of 37 
and uncompatible crossmatching cases were 14. nonconforming cases. 
The negative Ab screening but uncompatible crossmatching cases 
were 5 out of 2061. The result is indicating that positive Ab screening 
dose not ensure the uncompatible crossmatching cases, and negative 
Ab screening also dose not ensure the compatible crossmatching 
cases. Therefore the best policy is before the blood is transfused, 
antibody identification tests should be performed preparing for the 
unexpected antibody cases. 

Keywords: Antibody screening, Cross-matching, Prevalence, 
Uncompatible crossmatching 
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The allergic transfusion reaction (ATR) is the most frequent reaction 
to transfusion. However, several issues regarding the pathogenic 
mechanism of ATR remain unclear, and it is difficult to predict 
patients who are prone to develop ATR. Several single nucleotide 
polymorphisms (SNPs) that concern the onset of the allergic disease 
have been reported to date. Moreover, it was reported recently that 
some allergy-related SNPs may be associated with the onset of ATR 
(Ide Y, et al. Blood Transfusion 2022). Further clarification of SNPs 
associated with the onset of ATR is expected to be useful for predicting 
this feature of ATR. We retrospectively analyzed data from pediatric 
patients who had hematological and oncological diseases and who 
received a transfusion of a platelet concentrate at Nagano Children's 
Hospital between 2003 and 2020. After we classified a group of cases 
that developed ATR before a total of 10 platelet transfusions were 
performed and a group of cases that never developed ATR after 10 
platelet transfusions, we examined the association with the 14 SNPs 
that had been reported to contribute to the onset of this allergic 
disease. We analyzed the SNPs using the Cycleave PCR Assay (Takara 
Bio Inc.). The age range of the target cases was 0–19.2 years (median: 
4.7 years), and the male:female ratio was 83:52. Among the 135 cases, 
the ATR onset group included 55 individuals (41%). Of the 14 SNPs, the 
ATR onset group frequently carried the risk allele of SNPs located near 
the NLR family pyrin domain containing 10 (NLRP10) gene (P=0.029). 
NLRP10 negatively regulates the production of IL-1β, which is an 
inflammatory cytokine, and plays an anti-inflammatory role. It has also 
been shown that SNPs located near the NLRP10 gene are associated 
with the development of atopic dermatitis. Based on these results, the 
allergic diathesis that was originally present in these patients may be 
associated with the onset of ATR. In the future, we wish to investigate 
whether NLRP10 can be a predictor of ATR onset by increasing the 
number of analyzed cases and target SNPs. 

Keywords: Allergic transfusion reaction, NLR family pyrin domain 
containing 10, Single nucleotide polymorphisms 
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ABO-hemolytic disease of the fetus and newborn (ABO-HDFN) occurs 
almost exclusively in neonates of blood group A or B who are born to 
O group mothers because IgG anti-A or -B occurs more frequently in 
O group than in group A or B. This study was to compare and analyze 
the laboratory and clinical characteristics of ABO-HDFN in the mother's 
blood type A or B (Non-O group) and in which the mother's blood type 
is O (O group). We retrospectively analyzed 5,972 neonatal ABO blood 
group tests requested from March 1, 2019 to May 31, 2022. Among 
them, ABO-HDFN occurred in a total of 165 cases, and the incidence 
rate was 2.8%. The majority of ABO blood type of mothers with HDFN 
were type O (153, 92.7%), followed by type B (8, 4.9%) and type A (4, 
2.4%). The ABO blood types of newborns were as follows: A(84, 50.9%), 
B(69, 41.8%), and AB (12, 7.3%). Direct antiglobulin test (DAT) was 
performed in implementation rate (133/165, 80.6%), and among them 
34 cases showed positive results, resulting in a positive rate of 25.6%. 
In cases with the non-O group, the DAT results were all negative. The 
key laboratory parameters of the newborn were as follows: average 
Hb value of the O group was 16.3 g/dL(11.0 to 23 g/dL), the total 
bilirubin (T.B) was 6.4 mg/dL(1.3 to 23.6 mg/dL), and the average Hb 
value of non-O group was 16.8 g/dL(13.5 to 20.6 g/dL), the T.B was 5.2 
mg/dL(4.0 to 9.2 mg/dL), indicating no significant difference between 
the two groups. The T.B levels in newborns in O group were highly 
variable (1.3 to 23.6 mg/dL) than in non-O group(3.8 to 9.2 mg/dL). 
Phototherapy was conducted in the O group (66, 43.1%), non-O group 
(4,33.3.%), and there were no cases for which exchange transfusion 
was required. RBCs transfusion were requested more often in O group, 
with 19 cases(12.4%) in the O group, 1 case (8.3%) in the non-O group. 
In summary, the clinical course of ABO HDFN were usually mild, 
especially in cases where the mother's blood type was non-O group. 

Keywords: Direct antiglobulin test, Exchange transfusion, Hemolytic 
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Since it has introduced the ORTHO VISION® Platform (Ortho-Clinical 
Diagnostics, Inc, NJ, USA) in January, 2022, it is now conducting 
the identification with reagents of 0.8% RESOLVE® Panel C System 
(Ortho-Clinical Diagnostics, Inc). Technically, one kit of antibody 
identification reagents is enough to conduct tests up to 60 cases and 
we purchased reagents with a quantity based on this assumption. But 
the problem was that the number of reagents used for identification 
tests was beyond our prediction, and therefore we could not benefit 
from utilization of the platform for the tests. In order to identify 
the difference in remaining volumes of reagents after use, we 
examined probes used in the Platform and the platform itself for 
their performance and then conducted antibody identification tests 
with new reagents. Nevertheless, remaining volumes still differed 
from one bottle to another, and thus, we changed positions to place 
the reagents and conducted tests. After we identified the reason for 
such difference, we did improvement activities for 10 days from May 
17 to May 27, 2022 while conducting identification tests before and 
after the activities respectively for log analysis of remaining volumes. 
We analyzed 44 cases of identification tests conducted for 10 days 
spanning from May 17 to May 27, 2022 (with and without evaporation 
caps). Without evaporation caps, the average consumption of reagents 
for each test marked 82.5 μL which is higher by 161% than a theoretical 
value of 51.4 μL. With evaporation caps, the average consumption 
showed 73.7 μL which is higher by 143% than the theoretical one. 
In order to minimize any potential variables in identification tests, 
Evaporation Caps should be used so that the difference of remaining 
reagents among bottles due to their evaporation or concentration can 
be minimized. The caps can also prevent contamination of reagents. 
Where the operator conducts a considerable number of tests in a short 
period of time, they can fully take the advantage of the platform and 
resolve issues of reproducibility caused by the operator's variability 
in manual tests as long as they are aware of the user instructions 
recommended by the manufacturer. 

Keywords: Antibody identification tests, RESOLVE Panel C System, 
Improvement activities, OV Single-Use Evaporation Caps 
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Podocytes are highly specialized epithelial cells that play an important 
role as filters that prevent the leakage of high-molecular-weight 
proteins. Therefore, damage and detachment of podocytes and loss 
into the urine have been implicated in the progression of glomerular 
diseases. The purpose of this study was to investigate the potential role 
of urinary podocyte in the discrimination of non-glomerular disease 
from glomerular disease. All urine samples were residual voided urine 
after a routine test. Urine cytology slides were prepared using the 
SurePath method and immunoenzyme stained with podocalyxin (PDX) 
antibody (podocyte marker), and the number of PDX-positive cells 
was counted. The presence of PDX-positive cells was investigated in 79 
patients with glomerular disease and 51 patients with non-glomerular 
disease. The frequencies and numbers of PDX-positive cells were 
significantly higher in the glomerular disease group than in the non-
glomerular disease group. The best cutoffs for PDX-positive cell counts 
for identifying patients with glomerular disease were 3.5 cells/10 mL 
(sensitivity=67.1%, specificity=100%, positive predictive value=100%, 
negative predictive value=66.2%). This cutoff produced area under the 
curves of 0.835. Because our urinary podocyte detection method using 
PDX immunoenzyme staining can be standardized and it detected 
glomerular disease with high accuracy, it can likely serve as a non-
invasive routine laboratory test for various glomerular diseases. 
Keywords: Glomerular disease, Immunocytochemistry, Liquid-based 
cytology, Podocyte, Urine cytology 
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Immunostaining using residual liquid based cytology samples is useful 
for pathology diagnosis. But immunostaining is sometimes technically 
difficult on cytology slide. We performed to compare the fixation 
time and fixative type on cytology slide for immunostaining using 
residual cytology samples. We prepared cytology samples in liquid 
preservation bottles for 5 cases of breast & thyroid cancers by scraping 
method. We made 3 glass slides with alcohol fixation, 10 minutes in 
formalin fixative (F10) and 30 minutes in formalin fixative (F30). Then 
cytokeratin stain with breast cancer samples and thyroid transcription 
factor (TTF-1) stain with thyroid cancer samples were done. The slides 
were made digital pathology image files and analyzed H-Score using 
QuPath open source image analysis software. CK staining showed 
increased H-Score in F10 group compared with alcohol fixation and 
F30 groups. TTF-1 staining showed gradually decreased H-Score by 
post-fixation time. No statistical significance was noted. This study 
showed changing immunostaining intensity by post-formalin fixation 
time. If cell block samples were not available, post-formalin fixation 
method on cytology slides would improve immunostaining quality. 
However, further studies for various antibodies and fixation time are 
needed. 

Keywords: Cytology samples, Cytokeratin, Immunohistochemistry, 
Thyroid transcription factor-1 
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 The field of digital pathology has gone through extensive 
development in the last decade, and the Department of Pathology 
in Rigshospital has steadily begun the implementation of digital 
pathology in a variety of fields. One of the tasks is finding a scanner 
suited for handling fluorescent in situ hybridization on tissue. A 
scanner that gives accurate counts and is used on multiple reading 
cuts with a simple intuitive interface, that requires very little training 
to operate. At the Department of Pathology, it has long been a desire 
to improve the ergonomics of the function and to standardize and 
automate FISH analysis to minimize subjective influence on count 
results and the quality of the analysis. Bioview imaging system has 
emerged on the market for digital reading of FISH signals, which could 
fulfill the department's needs for standardization and automation 
of the analysis. We have conducted a comparison study, where the 
capabilities of Bioview imaging system were evaluated opposed to 
a manual reading method. For this study we used 206 test subjects 
with probes HER2, BCL2, BCL6 and MYCBR that were counted by 
conventional fluorescence microscopy at 100x magnification followed 
by the machine reading at Bioview. When a deviation of count results 
was spotted, another bioanalyst performs re-counting. Along with 
conventional methods, test results showed the consistency of Bioview 
imaging system reading at 95.64%. Using the Cohen's Kappa test, we 
obtained a value of 0.72, confirming a substantial agreement between 
methods. Count deviations were present at 4,36% of the numbered 
cuts. All cuts with deviations fall into the borderline group which 
is associated with some uncertainty. Therefore, we recommend re-
counting cuts in borderline cases also with manual counting. Bioview 
imaging system is a reliable tool for standardized and automated 
counts of FISH signals. It provides accurate counts and can be used for 
reading cuts for HER2, BCL2, BCL6 and MYCBR, thus cuts presented in 
the borderline group require manual re-counting.

Keywords: Bioiview, Digital pathology, FISH digital 
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Sleep disturbances are associated with an increased risk of chronic 
diseases such as cardiovascular diseases, metabolic disease, and 
neurocognitive disease. Recent epidemiological studies have 
shown consistent results about significant association between 
various sleep disorders and cancer risk. However, to the best our 
knowledge, there are no studies examined the causal relationship of 
frequent sleep disruption to the development of colon cancer. We 
aimed to investigate whether experimentally induced chronic sleep 
fragmentation (SF) increases the incidence of cancer and what is 
the possible underlying mechanisms in Azoxymethane (AOM) and 
dextran sodium sulfate (DSS)-induced colon cancer model. For the 
first protocol to examine the effect of SF on colon carcinogenesis, 
twenty four male, 8-week-old C57BL/6 mice were randomly divided 
into two groups: 1) Control (n=12), 2) SF (n=12). All mice were injected 
with AOM (10 mg/kg) intraperitoneally, and then mice in the SF group 
were subjected to SF for 77 days. SF was accomplished by a sweeping 
bar activated every 2 min (30/h). In the second protocol to elucidate 
the possible carcinogenic mechanism of SF, mice were divided into 
2% DSS, Control, and SF groups. Then, mice were exposed to Control 
or SF procedures for 28 days. 2% DSS was given to drinking water on 
day 21 for 7 days. Immunohistochemical staining was performed to 
evaluate 8-oxo-2'-deoxyguanosine (8-OHdG) levels in colon tissue. 
Reactive oxygen species levels in colon tissue were assessed using 
confocal microscopy. In the first protocol, the number of tumors was 
significantly higher in SF group than in HC group. Colon length and 
inflammation score did not differ between HC and SF groups. In the 
immunohistochemical staining for 8-OHdG, percent area stained with 
8-OHdG specific antibody was significantly higher in the SF group 
than in the HC group. In the second protocol, fluorescence intensity 
was significantly increased in the SF group compared to Control. Our 
findings show that SF promotes carcinogenesis in a mouse model 
of colon cancer, which is associated with DNA damage caused by 
oxidative stress. 
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fragmentation 
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Manufacturer Study Results for PD-L1 
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Young Sik KIM, Hyun Sup LEE, Soon Jae KIM 

Department of Pathology, Samsung Medical Center, Seoul, Korea 

Immunohistochemistry (IHC) of the Programmed death ligand 1 
(PD-L1) protein is a predictive marker for anti-PD-1 and anti-PD-L1 
immunotherapy in non-small cell lung cancer (NSCLC). PD-L1 IHC 22C3 
pharmDx is the first PD-L1 IHC assays to obtain regulatory approval 
in KFDA. This assay is able to identify the group of NSCLC patients 
who will benefit most from treatment with the immune checkpoint 
inhibitor. A total of 358 NSCLC samples were tested. Used PD-L1 IHC 
22C3 pharmDx kit and Dako Automated Link 48 platform (Dako, 
Carpenteria, CA). On evaluation of tissue criteria according to the tissue 
acquisition methods, 82.5% (175/212) of percutaneous transthoracic 
cutting needle biopsy (PCNB), 68.1% (62/91) of Endobronchial 
ultrasound (EBUS) and 100% (53/53) of resection specimen showed 
more than 100 viable tumor cells. In terms of sample acquisition site, 
71.3% (87/122) of samples from lymph node and 86.0% (148/172) of 
samples from lung showed more than 100 viable tumor cells. Of the 
221 adenocarcinoma cases, 86 (38.9%) showed high expression, 36 
(16.3%) showed low expression and 99 (44.8%) showed no expression. 
Of the 101 squamous cell carcinoma cases, 39 (39.0%) showed 
high expression, 30 (30.0%) showed low expression and 31(31.0%) 
showed no expression. In terms of sample acquisition methods, 
215 PCNB samples included 68 (32.1%) high expression, 52 (24.5%) 
low expression and 92 (43.4%) no expression cases. Of the 92 EBUS 
samples, 40 (44.0%) showed high expression, 11 (12.1%) showed low 
expression and 40 (44.0%) showed no expression. Of the 53 resection 
samples, 28 (52.8%) cases showed high expression, 7 (13.2%) cases 
showed low expression and 18 (34.0%) cases showed no expression. 
The result of PD-L1 assay can be affected by various factors (such as 
sample type, collection method, patient). 

Keywords: Companion diagnostics, Non-small cell lung cancer, PD-
L1(22C3), PharmDx 
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Since circulating tumor cells (CTCs) are in small quantity (less than in 
order of 10 CTCs in 1 mL of patients' blood samples) and have low 
viability after capturing, therefore, preservation for time-consuming 
analysis or long-term research is often restricted. Despite these 
attributes, the fabrication of formalin-fixed paraffin-embedded (FFPE) 
specimens using CTCs is still challenging due to technical difficulties in 
accumulating collecting these type of cells. First of all, most previous 
CTCs isolation methods did not compatible with the conventional 
FFPE sample preparation method. The hydrogel core-mediated cancer 
cell accumulation was conducted to prepare pseudo-tissue for the 
fabrication of the cancer cell FFPE blocks. We simply dropped the anti-
EpCAM (epithelial cell adhesion molecule) antibody-immobilized 
hydrogel core into the prepared sample containing cancer cells 
between cancer cells and anti-EpCAM antibodies immobilized on the 
hydrogel core. After cancer cell accumulation, hydrogel cores were 
covered with an outer hydrogel layer ("Shell") to prevent the captured 
cells from cell loss. Then, the hydrogel cores were applied to standard 
procedures for FFPE tissue block. The cell block containing cancer cell-
anti-EpCAM antibody-immobilized onto hydrogel for CTCs isolation 
and H&E staining. We confirmed the cluster-liked CTCs. As previous 
work, clustered CTCs show a higher ability to form distant metastases 
than single CTC, and our results indicate that cluster-liked CTCs are 
applicable to our proposed hydrogel core-based approach. This result 
implies the advantages of the present method compared to the 
previous CTCs isolation method. In this study, we proposed a hydrogel 
core-mediated CTCs accumulation method and the subsequent 
procedure for FFPE CTCs block fabrication. Thanks to the hydrogel-
based approach with an immunoaffinity manner and core-shell 
structure for the protection of the isolated cancer cells, the present 
platform can be directly utilized to FFPE CTCs block preparation; thus, 
a small number of cancer cells can be manipulated just like tissue for 
FFPE-based cytopathological study.

Keywords: Circulating tumor cell, Cell block, EpCAM 
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Eliminating Toxic Xylene Ffumes in 
Pathogen Samples

Camilla LENTZ

Department of Pathology, Rigshospitalet, Copenhagen, Denmark 

Due to challence with toxic chemical fumes from mounting medium 
containing xylene to mount coverslips on thin tissue sections on 
slides in our emergency function "Freeze", we needed to find a 
new sustainable solution. "Freeze" is a lab function where we at the 
Department of Pathology at Rigshospitalet in Denmark diagnose 
patients while they are under anesthesia on the operating table. 
Here is the response time from when we receive a tissue sample until 
a pathologist can provide a immediate diagnosis to the surgeon 
absolutely essential. I therefore investigated the possibility of 
substituting the toxic chemical with another non-harmful chemical by 
collaborating interdisciplinary and thinking innovatively. We compared 
mounting medium with xylene (Pertex) to a xylene-free mounting 
medium (Tissue Mount) by testing 84 tissue samples and made sure 
that we could comply with the response time for samples in "Freeze" 
without compromising the patient material, our own safety and at 
the same time ensure a high technical quality. All tissue sections were 
blindly assessed by a pathologist on day 0, 3 months and 6 months 
which gave each section a score based on a assessment form. We 
received around 9000 tissue samples for "Freeze" in 2021 at Denmarks 
largest Department of Pathology and the amount is increasing, Data 
collected consistently showed that the substitute Tissue Mount in all 
experiments was as good or better than mounting medium Pertex. 
Due to the stability over time and optimal clarity from Tissue Mount 
on all tested types of tissue, there is evidence for implementation in 
other laboratories that use mounting medium to cover slides, not 
only nationally but also internationally. And that is why this project is 
so important; To ensure other workplaces around the world to have 
a safe and healthy working environment for all employees without 
compromising the patient material or the technical quality both now 
and years to come. 

Keywords: Collaborating interdisciplinary, Elimination of toxic fumes, 
Healthy working enviroment, Innovation, Technical quality 
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Department of Pathology, Korea Clinical Laboratory, Seoul, Korea 

The main thing in commercial laboratories is to provide fast and 
accurate results of pathological tests. There are several stages in 
slide production,such as dyeing and cover slipping. During this 
process,coverslipping,the final stage of production,is an important step 
in determining the quality of the diagnosis. For this reason, a usability 
evaluation was conducted by comparing the recently released film-
type cover slippers,the existing glass type,and the manual type. 
The material targeted slides and tissue slides of smear liquid-based 
cytology tests of the same thickness. After each Pap dyeing and H&E 
staining, based on 20 slides per basket, the quality of the slides, the 
drying time of the mounting medium, etc., based on the mounting 
time, the drying time of the mounting medium,etc. were compared 
and evaluated Compared with the mounting time, when manual 
mounting was carried out, it took about 5 minutes for the experienced 
operator of 3 years to mount 20 slides, the mounting time for the glass 
type was 4 minutes and 30 seconds, and the mounting time for the 
film type was 1 minute, which is much faster in terms of speed. For 
the quality of the slides, manual type and glass type mounting, the 
mounting medium tended to overflow to the cover glass, and some 
air bubbles were also identified. However, since the film-type cover 
slide did not use the mounting medium and there was no overflow 
of the mounting medium or air bubbles, the quality of the slide was 
very good. The film type was very good in many ways compared to 
the manual type and the glass type. In terms of slide quality, because 
the mounting medium was not used, it was not sticky, so after the 
diagnosis, the slide could be immediately organized without any extra 
drying time, and no air bubbles and slide cover plotting occurred. 
There was no damage to the microscope lens due to the overflow-
mounted medium, and the refractive index was excellent, allowing 
for smooth scanning and diagnosis. Therefore, film types lack skilled 
personnel or institutions, but are considered much more useful in 
laboratories where fast slide production is required. 

Keywords: Auto mounting, Cover slipper, Film type, Glass type, 
Histology 
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This study aimed to determine the hygiene status of a pathology 
laboratory, which are not well sanitized even though they manage 
human tissue. In this study, we used adenosine triphosphate (ATP) 
activity as an index of the degree of microbial contamination in a 
pathology laboratory before and after tissue processing to determine 
whether ATP activity is a useful measure of the degree of hygiene after 
cleaning the cutting table. The sanitary environments, before and after 
performing laboratory work, were evaluated by measuring the ATP 
produced by bacteria. A 3M Clean Trace Surface ATP activity kit was 
used for this purpose. Two areas, the cutting table and the imaging 
table, were evaluated in this investigation of the hygiene status of a 
pathology worksite. ATP activity level on these surfaces was measured 
once, before and after with 70% ethanol and paper towels cleaning 
the surfaces at 2, 3, 7, and 8 h from the beginning of the routine. At 
the end of the routine, cleaning was repeated, and ATP activity was 
measured again. The ATP activity levels (Unit: relative light unit, RLU) 
on the cutting table before and after performing work were 134 and 
189 RLU/cm2, respectively, at 2 h, 38 and 33 RLU/cm2 at 3 h, 46 and 
61 RLU/cm2 at 7 h, and 48 and 20 RLU/cm2 at 8 h. A value of 18 RLU/
cm2 was measured at the final cleaning. The ATP activity levels on the 
organ imaging table before and after performing work were 786 and 
686 RLU/cm2, respectively, at 2 h, 483 and 223 RLU/cm2 at 3 h, 303 and 
254 RLU/cm2 at 7 h, and 294 and 317 RLU/cm2 at 8 h. A value of 42 
RLU/cm2 was measured at the final cleaning. We observed to decrease 
ATP activity on the tables after cleaning. Our results suggest that ATP 
activity level can be used as an indicator of cleanliness and to monitor 
contamination. 

Keywords: Adenosine triphosphate activity, Infection control, 
Occupational health, Pathological examination 
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Macrophage-specific Galectin-3 is Useful 
for Early Detection of Liver Injury
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Galectin-3 (Gal-3) is a multifunctional β-galactoside-binding lectin 
expressed on many immunocompetent and inflammatory cells 
and has many functions including cell adhesion, proliferation, 
and differentiation. Currently, liver biopsy is used to diagnose 
liver injury, along with liver function enzymes such as alanine 
aminotransferase (ALT). However, early diagnosis of liver injury has 
not yet been achieved. The objective of this study is to confirm the 
usefulness of Gal-3 in liver injury by observing the expression of 
Gal-3 in several mouse models of liver injury over time. We used 
a model of α-galactosylceramide (GalCer)-induced liver injury. 
Hepatocyte damage was assessed at the indicated time points 
after GalCer injection through measurement of serum ALT activity 
using an automated clinical analyzer. The concentration of Gal-3 in 
the liver protein extract was then measured using enzyme-linked 
immunosorbent assay. The number and area of Gal-3 positive cell 
clusters in immunostaining of liver tissue were measured with Image J. 
Histopathological examination of the liver was performed at each time 
point after GalCer injection. Gal-3 expression in macrophages in liver 
tissue was assessed by fluorescent double staining. In addition, fibrosis 
of liver tissue in mice models of nonalcoholic steatohepatitis (NASH) 
and primary sclerosing cholangitis (PSC) was confirmed by Azan 
staining, and Gal-3 expression was evaluated by immunostaining. We 
first observed serum ALT levels over time after GalCer injection. ALT 
levels after GalCer administration increased from day 1 and peaked 
on day 2. Then, Gal-3 concentrations in the liver protein extract were 
then measured by ELISA. The results showed a significant increase on 
day 2. Immunostaining of liver tissue showed Gal-3 positive cells 24 
hours after GalCer injection. Furthermore, the macrophage-specific 
expression of Gal-3 in liver tissue was observed by fluorescent double 
staining. In conclusion, Gal-3 in liver tissue showed similar trends to 
serum ALT levels and was also expressed in liver tissue of NASH and 
PSC mouse models of chronic liver disease. Macrophage-specific Gal-3 
is expected to be useful in the early diagnosis of hepatocellular injury. 

Keywords: Α-galactosylceramide, Galectin-3, Hepatocellular injury, 
Macrophage 
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Medicinal and aromatic plant (MAP) based therapies play a key role 
in human health care system around the globe. In many developing 
countries, plant based therapy is popular under traditional practice 
primarily, either because of non-availability of modern medicine 
or their side effects, especially in chronic ailments. However, recent 
scientific evidences have documented adverse effects of some 
of the medicinal plants upon their use. Hence, the validation of 
these plant based therapies need to be documented during their 
investigation of pharmacological and toxicological effects. The pre-
clinical studies pertaining to the efficacy and safety of the plant 
based medicines involve a high quality analysis of samples drawn 
from the experimental laboratory animals for their haematological, 
biochemical and histopathological studies. Post termination of the 
pre-clinical (efficacy and safety) experiment on laboratory animals, 
we collected the vital organs / tissues in 10% buffered formalin. The 
tissues were rinsed with water, dehydrated with graded concentration 
of ethanol and embedded in paraffin wax. The samples were sectioned 
into 4-5 μm, stained with haematoxylin and eosin (H&E stain) and 
mounted on glass slides. A representative area was selected for 
qualitative light microscopic analysis. Based on the histopathological 
studies of ear, liver, spleen, kidney, brain and other vital organs of 
experimental animals treated with MAPs in our institute, we have 
published 20 peer-reviewed research paper and 05 MAPs based 
product. Histopathological examination of vital organs in pre-clinical 
development is important in the development of safe and effective 
therapies for various diseases/ disorders based on MAP leads.

Keywords: Animal, Experiment, Histology, Medicinal and aromatic 
plant, Pre-clinical 

Acknowledgement: We are grateful to Director CSIR-Central Institute 
of Medicinal and Aromatic Plants (CSIR-CIMAP), Lucknow- 226015, 
India for kind support during the progress of the work. 

[PAT-12]

Performance Evaluation of the AS-410M 
Autoslide Preparation System - Part 1: 

Preparation of UnstainedSlide-mounted 
Tissue Sections

Mao TAKEUCHI1, Shigenobu TATSUMI1, Aya 
SUGIMOTO1, Ryo MATSUI1, Chiharu AZUMA1, 
Takuya WATANABE1, Hisae SUZUKI1, Hironari 

ADACHI1, Takeshi NISHIKAWA1, Tomomi FUJII2 
1Department of Pathology, Nara Medical University Hospital, 

Kashihara, Japan
2Department of Diagnostic Pathology, Nara Medical University School of 

Medicine, Kashihara, Japan 

In our laboratory, the automatic thin sectioning machine AS-410M 
(Dainippon Seiki, Kyoto, Japan) was introduced to improve the 
quality and job performance in the preparation of histopathological 
specimens. We report the results and challenges of preparing 
unstained slide-mounted tissue sections for routine work in our 
laboratory. In this study, we report results and challenges in slide-
mounted tissue preparation using AS-410M for routine biopsies. 
Formalin-fixed paraffin-embedded (FFPE) block from resected tissue 
from January to June 2022 was used to evaluate the performance 
of AS-410M. Exposure of the embedded tissue was performed by a 
manual procedure, and FFPE containing tissue withcalcific deposits 
was excluded. The slides were prepared by sectioning the selected 
FFPE to a thickness of 4 µm using AS-410M. The quality evaluation of 
the slides was classified as success or failure depending on whether 
artifacts were identified on the mounted tissue sections or not. In 
other words: If artifacts were not present, the slide was classified as a 
'success'; if artifacts were present, the slide was classified as a 'failure'. 
The success rate for tissue section preparation was 81%. In the first 
month of the study, 1427 slide-mounted sections were prepared 
andevaluated, of which 1157 were considered successful and 270 were 
considered unsuccessful. The 270 failed slide sections were resectioned 
using the AS-410M and 199 were successful (74%). Further studies 
showed that the success rate increased to 89% (2,024 successful and 
242 unsuccessful / 2,266 total) by improving the FFPE preparation 
procedure. Artifacts were either introduced during the embedding 
process, as well as by the instrument while sectioning, or they may 
have been present in the specimen before processing. Interestingly, 
improvements in FFPE processing procedures have significantly 
improved success rates. In many cases, reprocessing of a 'failed' tissue 
block results in successful slide-mounted tissue sections, suggesting 
that blade damage is also an important factor in success. 

Keywords: Artifacts, Auto slide preparation, Slide-mounted tissue 
sections, Success rate 
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Serum amyloid A (SAA) is one of the sensitive acute-phase protein 
and has been reported usefulness in various inflammatory condition, 
infections, and even in neoplasms. This study aimed to find correlations 
between SAA and the other inflammatory biomarkers in patients 
with elevation of SAA level. In July 2021, a total of 75 sera samples for 
routine clinical chemistry analysis were collected and there were 47 
sera samples with elevated SAA level (serum amyloid A kit, Medical 
System Biotechnology, Ningbo, China, cutoff; 11.0 mg/L). C-reactive 
protein (CRP), high-sensitivity CRP (hs-CRP), and procalcitonin (PCT) 
level were additionally measured for further comparison analysis. The 
cut-off level of CRP and PCT were as follows; (CRP, 0.5 mg/dL), (PCT, 0.5 
ng/mL). Statistical analysis was performed using MedCalc Statistical 
Software (version 15.8, MedCalc Software, Mariakerke, Belgium). 
P values less than 0.05 were considered statically significant. The 
agreement between SAA and CRP was substantial (kappa=0.654, 95% 
CI; 0.489-0.820), and with PCT was fair (kappa=0.304, 95% CI; 0.152-
0.457). Among the elevated SAA level samples, median values of each 
analyte were as follows; (SAA, 193.7 mg/L, IQR: 32.68-403.50), (CRP, 3.67 
mg/dL, IQR: 0.48-9.57), (hs-CRP, 43.23 mg/L, IQR: 4.63-114.03), (PCT, 0.34 
ng/mL, IQR: 0.06-1.84). SAA level showed substantial correlation with 
CRP (r=0.778, P=0.0001), and hs-CRP (r=0.786, P<0.001), however, there 
was slight positive correlation with PCT (r=0.231, P=0.118). There were 
7 (9.3%) discordant results between SAA and other biomarkers; SAA(+) 
/CRP(-) / PCT(-). The elevated SAA levels shown comparable correlation 
with other inflammatory biomarkers. There were discrepant results in 
which SAA was sole positive, therefore, further research is needed to 
determine whether SAA can detect inflammation status earlier than 
other inflammatory biomarkers.

Keywords: Correlation, C-reactive protein, Procalcitonin, Serum 
amyloid A 
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Basophil granulocytes represent the smallest leukocyte population 
in human blood. In recent times, several studies have focused on the 
important role of basophils in the regulation of innate and acquired 
immunity, protection against parasitosis, autoimmune diseases, cancer, 
allergic diseases as well as chronic obstructive pulmonary disease. Many 
of these studies have used murine basophils to investigate their in vivo 
functions. However, human and murine basophils have functional and 
phenotypic differences and existing studies partly show contradictory 
results. At present, it is known that basophils are activated by two 
different mechanisms, IgE-dependent and IgE-independent, the latter 
including toll-Like receptor ligands and interleukin-3 (IL-3). The present 
study focused on the secretion of different effector molecules by 
basophils, depending on the activation mechanism. Therefore, human 
basophils were isolated from buffy coats and afterwards cultivated 
and stimulated with IL-3, anti-IgE, thymic stromal lymphopoietin and 
lipopolysaccharide (LPS). Purity of the isolated cells was examined via 
flow cytometry using the basophil specific surface markers CD123, 
CD203c and FcεRI. After 1h and 24h of stimulation, CD63 upregulation 
was measured by flow cytometry to determine the activation of the 
basophils. Additionally, expression of the cytokines IL-4, IL-8 and IL-
13 as well as the mediator histamine were measured by ELISA. After a 
few adaptations of the isolation protocol basophil granulocytes could 
be gained in high purity but cell counts varied within the different 
donors. The activation of basophils seemed to differ depending on 
time and type of the stimulus. Within the IgE-independent stimuli LPS 
and IL-3 triggered the highest amount of cytokine expressions after 
24h whereas anti-IgE elicited histamine release. Different stimuli can 
activate basophils and thereby induce diverse expression of effector 
molecules. As this study was a pilot project with limited sample size, 
further experiments are necessary to identify the exact differences in 
the release of effector molecules of basophil granulocytes in vitro. 
Keywords:  Basophil granulocytes, Cytokine expression, IgE-
dependent/-independent activation

Acknowledgement: Thanks to the funding of FHCW (Anschubfinanzierung), 
my colleagues Marlene Gerner (FHCW) and Klaus Schmetterer (MUW) 
for scientific input and our Head of Degree Program Biomedical 
Science Andrea Hager for giving me the opportunity to do this project. 

283



2022 The 60th Congress of the Korean Association of Medical Technologists

[IMM-04][IMM-03]

Clinical Significance of Elevated CA19-9 
Levels in Gastroscopy

Hyeran PARK, Eunhee NAH, Suyoung KIM, 
Eunjoo KWON, Seon CHO, Jaeyoung PARK 

Medicheck Research Institute, Korea Association of Health Promotion,
Seoul, Korea

Carbohydrate antigen 19-9(CA19-9) is to be the tumor marker 
for pancreatic cancer and gastrointestinal cancer. The highest 
frequency of elevated serum CA19-9 level is often associated 
with the gastrointestinal tract. We determined the prevalence of 
gastrointestinal diseases with increased CA19-9 levels. We collected 
health screening results of 141,954 subjects(male 70,937, female 
71,017, aged 18 to 88 years) who were enrolled in from January, 
2017 to December, 2021 at 16 clinics of Korea Association Health 
Promotion. Gastroscopy was performed to estimate the causes of the 
elevated CA19-9 levels. CA19-9 and gastroscopy were measured with 
Roche Cobas analyzer series (Roche diagnostics, Germany) and CLV-
290 (OLYMPUS, Japan), respectively. Among 141,954 study subjects, 
134,083 were found a disease in gastroscopy. Among 134,083 subjects 
with disease, 698 subjects have the mild elevation (35.21-43.0 ng/mL) 
of CA19-9 levels. 772 subjects have the moderate-to-high elevation 
(>43.0 ng/mL) of CA19-9 levels. the prevalence of diagnosis of a minor 
increase in CA19-9 was malignancy (0.0%), benign tumors (8.6%), ulcer 
(3.7%), inflammation (87.1%), other diseases (0.6%). the prevalence of 
diagnosis of a moderate-to-high elevation in CA19-9 was malignancy 
(0.8%), benign tumors (6.9%), ulcer (4.3%), inflammation (87.4%), 
other diseases (0.6%). The prevalence of benign tumors was higher 
in mild elevations than in normal and moderate-to-high elevations. 
The most significant benign tumor findings were gastric polyps 
(66.7%), gastric submucosal tumors (19.9%), duodenal polyps (4.7%), 
esophageal submucosal tumors (4.3%), duodenal submucosal tumors 
(2.5%), and esophageal polyps (1.9%). The prevalence of malignancy 
and ulcers were higher in moderate-to-high elevations of CA19-9 
compared to normal and mild elevations. Significant findings were 
ulcers: gastric ulcer (58.2%), duodenal ulcer (41.1%), and esophageal 
ulcer (0.6%). malignancy were early gastric cancer (50.8%), advanced 
gastric cancer (29.5%), and esophageal cancer (19.7%). In case of mild 
elevation of CA19-9, benign tumor should be considered first as the 
causative disease, and in case of moderate-to-high elevation, ulcer and 
malignancy should be considered first.

Keywords: CA19-9, Gastroscopy, Mild elevation, Moderate-to-high 
elevation 
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Autoantibody production against endogenous cellular components is 
pathogenic feature of systemic lupus erythematosus (SLE). Follicular 
helper T (TFH) cells aid in B cell differentiation into autoantibody-
producing plasma cells (PCs). The IL-6 and IL-21 cytokine-mediated 
STAT3 signaling are crucial for the differentiation to TFH cells. 
Niclosamide is an anti-helminthic drug used to treat parasitic infections 
but also exhibits a therapeutic effect on autoimmune diseases due to 
its potential immune regulatory effects. In this study, we examined 
whether niclosamide treatment could relieve lupus-like autoimmunity 
by modulating the differentiation of TFH cells in two murine models 
of lupus. 10-week-old MRL/lpr mice were orally administered with 
100 mg/kg of niclosamide or with 0.5% methylcellulose (MC, vehicle) 
daily for 7 weeks. TLR7 agonist, resiquimod was topically applied to an 
ear of 8-week-old C57BL/6 mice 3 times a week for 5 weeks. And they 
were orally administered with 100 mg/kg of niclosamide or with 0.5% 
MC daily for 5 weeks. Every mouse was analyzed for lupus nephritis, 
proteinuria, autoantibodies, immune complex, immune cell subsets 
at the time of the euthanization. Niclosamide treatment greatly 
improved proteinuria, anti-dsDNA antibody levels, immunoglobulin 
subclass titers, histology of lupus nephritis, and C3 deposition in MRL/
lpr and R848-induced mice. In addition, niclosamide inhibited the 
proportion of TFH cells and PCs in the spleens of these animals, and 
effectively suppressed differentiation of TFH-like cells and expression 
of associated genes in vitro. Niclosamide exerted therapeutic effects 
on murine lupus models by suppressing TFH cells and plasma cells 
through STAT3 inhibition.

Keywords: Systemic lupus erythematosus, Follicular helper T, Signal 
transducer and activator of transcription 3, MRL/lpr, Niclosamide 
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1Department of Laboratory Medicine, The Catholic University of Korea 
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Recent studies have suggested that presepsin (P-SEP) and 
procalcitonin (PCT) could be used as useful biomarkers for Coronavirus 
disease 2019 (COVID-19). We retrospectively analyzed presepsin and 
PCT levels in COVID-19 and non-COVID-19 patients. From February to 
April 2022, P-SEP and PCT levels from 93 patients (COVID-19 [N=24], 
non-COVID-19 [N=69]) were measured at admission using PATHFAST 
P-SEP assay (LSI Medience Corporation, Tokyo, Japan) and Access PCT 
assay (Beckman Coulter, California, USA), respectively, in routine blood 
tests. Biomarker-based sepsis (BS) was defined as P-SEP ≥500 pg/mL 
and PCT≥0.5 ng/mL. We compared presepsin and PCT levels between 
COVID-19 and non-COVID-19 patients and white blood cell (WBC) 
count and C-reactive protein (CRP) level between COVID-19 with BS 
and non-COVID-19 with BS using the Mann-Whitney test. In a total of 
93 patients, both median (interquartile range, IQR) P-SEP and PCT levels 
were higher in COVID-19 than in non-COVID-19 without significance 
(455.5 pg/mL [246.0–1,455.3] vs. 433.0 pg/mL [229.0–699.0] for P-SEP, 
0.4 ng/mL [0.1–1.4] vs. 0.3 ng/mL [0.1–2.0] for PCT, all P>0.05). BS group 
was 33.3% (N=8) in COVID-19 and 29.0% (N=20) in non-COVID-19. 
In BS group, median (IQR) WBC count was higher in COVID-19 than 
in non-COVID-19 with BS without significance (14.8x109/L [10.7x109/
L–17.3x109/L] vs. 11.2x109/L [9.4x109/L–13.9x109/L], P=0.252); median 
(IQR) CRP level was higher in non-COVID-19 than in COVID-19 without 
significance (0.8 mg/L [ 0.3–1.8] vs. 1.8 mg/L [0.7–2.7], P=0.242). P-SEP 
and PCT levels and the proportion of BS were higher in COVID-19 than 
in non-COVID-19. WBC and CRP trends showed a discrepancy between 
COVID-19 with BS and non-COVID-19 with BS. Further evaluation is 
needed to implement both P-SEP and PCT as biomarkers for COVID-19.

Keywords: Biomarker, COVID-19, Presepsin, Procalcitonin, Sepsis 
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Comparison of Correlation between 
Thyroid Stimulating Hormone-receptor 
Antibody test and Thyroid Stimulating 

Immunoglobulins Test

Wan Jung KIM, Ki Na KIM, Youn Kyung KIM 

Department of Diagnostic Immunology, Seegene Medical Foundation, 
Seoul, Korea 

Hyperthyroidism in patients wiht Graves' disease is caused by reaction 
of autoantibodies, thyroid stimulating hormone receptors (TSHRs). 
Measurement of these TSH-receptor antibody (TSH-R-Ab) can be 
helpful in diagnosis and management of Graves' disease. There are 
two types of TSH-R-Ab, thyroid stimulating immunoglobulins (TSI, 
TS Ab) and thyroid blocking immunoglobulins (TBI). TS Ab binds to 
the thyroid receptor and acts like TSH to induce hyperthyroidism, 
while TBI binds to the thyroid receptor, but rather blocks the action of 
TSH causing hypothyroidism. We compared correlation between the 
result of these two tests. We compared results of TSH-R-Ab analysis 
from electrochemiluminescence immunoassay (ECLIA) of Cobas® 
e801 module (Roche Diagnostics GmbH, Germany) and TS Ab analysis 
from Thyretain™ TSI reporter bioassay (Quidel, CA, USA) that were 
referred to Seegene Medical Foundation from September 1, 2018 to 
September 30, 2021. Based on the cut-off value of TSH-R-Ab (<1.75 IU/
L) and TS Ab (<140 %), the results of the two tests were compared by 
classifying values above the cut-off as increased and below the cut-
off as decreased. Of the total 870 samples, 26.8%(233/870) showed 
increased results in both methods, 7.8%(68/870) showed increased 
results only in TSH-R-Ab and 5.9%(51/870) showed increased results 
only in TS Ab. 59.5%(518/870) showed decreased results in both 
methods. It was expected that the value of TSH-R-Ab would be 
increased as the value of increased TS Ab, which is included in TSH-R-
Ab. Despite the decreased results of TSH-R-Ab, 5.9% showed increased 
results of TS Ab. This indicates that the values of TSH-R-Ab and TS Ab 
do not increase or decrease at the same time at the same rate. It also 
suggests that there may be patients in which even if TSH-R-Ab values 
were converted to negative, TS Ab could be positive when determining 
whether to discontinue antithyroid therapy in patients with Graves' 
disease. Considering less correlation between results of the two tests, 
interpreting the results of both TSH-R-Ab and TS Ab rather than only 
TSH-R-Ab would be helpful to determine diagnosis and treatment of 
the patients with Graves' disease. 

Keywords: Graves' disease, Hyperthyroidism, TSH-receptor Abs, 
Thyroid stimulating immunoglobulins 
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Training Cardiography Using Hearts 
Obtained from Autopsy
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To study the echocardiography, knowledge and understanding about 
the anatomy of the heart is needed. However, the 3-D structure of 
the heart is complex and difficult to understand. In this respect we 
conducted a training to promote better understanding by using hearts 
obtained from autopsy and applying echocardiography. This training 
was performed on 30 hearts obtained from autopsy from April 2020 
to March 2022. The hearts were checked for the appearance, and 
echocardiographic observations were made with the sonographer 
under direct vision with the heart submerged. The basic views of the 
hearts (parasternal long-axis and short-axis, apex views) were tested. 
Then the hearts were examined at 4 chamber view and compare with 
echocardiographic finding. Subsequently, the hearts were restored 
to an original state, and the ventricular area was sliced short-axis, 
and the atrial area was cut along the flow area to observe the valves 
and check the atrial septum and the nerve of the motor system. The 
coronary was cut at 4mm intervals before ultrasonography for the 
observation and preparation of specimens. The evaluation was based 
on questionnaire data from the trainers. The following is the extract. 
Combined with training in transthoracic echocardiography (TTE), I was 
better understood and learned faster. (In particular, understanding 
of anatomy and coronary dominant areas). The training should be 
continued in the future. It's not an experience I can usually have, so I 
appreciate it. This was a good opportunity to learn technique directly 
from a sonographer. Since the training is done on a one-on-one basis, 
it takes too much time if there are too many participants. I would like 
to spend more time doing echocardiography by myself. This training 
under direct observation using the hearts obtained from autopsies not 
only helped residents' understanding of the heart, but also deepened 
their interest and understanding of pathology and echocardiography. 
This was due to the direct discussions between the pathologists, 
residents, clinicians, and sonographers. 

Keywords: Echocardiography, Obtained from autopsy, Pathologists, 
Residents, Sonographers 

Usefulness of Stress Echocardiography 
and the Role of the Medical Technologist

Seolhwa KIM, Eun-Yeong KIM, Jeong-A HEO, 
Ae-Young YUN, Jeong-Eun SONG, Seung-Hee HAM, 

Jung-Eun YOO

Department of Cardiology, Samsung Medical Center, Seoul, Korea

Stress echocardiography is noninvasive and a mature technique for the 
assessment of known or suspected coronary artery disease (CAD). A 
recent large study assessed stress echocardiography for the detection 
of CAD in patients. The overall sensitivity and specificity was 85% 
and 87%, respectively. Stress echocardiography requires a high level 
of competence from medical technologist. Since 2007, according to 
guidelines from the American Society of Echocardiography (ASE), it is 
recommended that more than 1000 transthoracic echocardiography 
and stress echocardiography be performed at least 100 times per 
year. Therefore, we would like to medical technologist the usefulness 
of stress echocardiography and the role of the medical technologist 
through cases of echocardiography laboratory in Samsung Medical 
Center (SMC) Stress echocardiography is conducted mainly in general 
hospitals as experienced medical technologist and doctors are needed. 
Therefore, let's find out about stress echocardiography and the role 
of medical technologist through the stress echocardiography cases of 
SMC According to SMC's stress echocardiography statistics, The ASE 
guide recommendation criteria of the sonographer is met. In addition, 
the overall necessary capabilities of medical technologist could be 
examined through the test case of SMC. Stress echocardiography, one 
of the special echocardiography, is a test that combines several tests. 
The medical technologist also needs abundant clinical knowledge 
and experience. Therefore, the medical technologist should maintain 
expertise and clinical experience continuously. 

Keywords: Cardiac sonographer, Medical technologist, Stress 
echocardiography 
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Spirometry Reference Equations for Male 
Asian Migrant Workers

Hwa-Yeon LEE, Yonglim WON, Hyang Woo RYU

Occupational Safety and Health Research Institute, Ulsan, Korea

The purpose of this study was to present the reference equation 
selection criteria so that the spirometry results of male Asian migrant 
workers can be accurately interpreted. We analyzed 17,211 spirometry 
results of male Asian workers, whose nationality could be confirmed, 
collected from the special health examination database of the Korea 
Occupational Safety and Health Agency. The study subjects were 
divided into three groups depending on where they were from: South 
Asia Pacific, Central Asia, and Northeast Asia. A reference equation 
that represented each group was selected, and the spirometry 
results were compared. Through Kappa analysis, the degree of 
concordance between the reference equations was confirmed, and the 
application of a correction factor was reviewed to solve the problem 
of discrepancies between the references. There were significant 
differences in the height, weight, forced vital capacity (FVC), and 
forced expiratory volume (FEV) in 1 second of the three groups. It 
was confirmed that the rate of restrictive ventilation disorders in the 
South Asia Pacific group (22.7%) was higher than that in the Northeast 
Asia (13.1%) and Central Asia (4.9%) groups. The degree of agreement 
between the GLI2012-Southeast Asian equation and the Southeast 
Asian equation was 0.819, and the degree of agreement between the 
GLI2012-Southeast Asian equation and the South Asian equation was 
0.881. The degree of agreement between the GLI2012-Northeast Asian 
equation and the Central Asian equation was 0.831, and that between 
the GLI2012-Northeast Asian equation and the Dr. Choi equation was 
0.742. When a correction factor of 0.87 was applied to the Dr. Choi 
equation, the determination degree with the GLI2012-Southeast Asian 
equation increased to 0.904. We propose the GLI2012-Northeast Asian 
equation as the reference equation suitable for male Central Asian and 
Northeast Asian workers, and the GLI2012-Southeast Asian equation 
as the reference equation suitable for male Southeast Asian and South 
Asian workers. For the spirometry devices that cannot select the 
GLI2012-Southeast Asian equation, it is suggested that a correction 
factor of 0.87 be applied to the Dr. Choi equation.

Keywords: Asia, Migrant male workers, Reference equation, Spirometry 
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Interpretation Changes According to the 
Selection Criteria for the Best Value of 

Spirometry

Yonglim WON, Hwa-Yeon LEE

Department of Occupational Health Research, Occupational Safety and 
Health Research Institute, Ulsan, Korea 

The spirometry is performed at least 3 to 8 times, and then the 
best value to be used for interpretation is selected. The American 
Thoracic Society (ATS) and American Society of Occupational and 
Environmental Medicine, etc. stated that the best value should be 
selected in consideration of the acceptability and repeatability of 
the test, and they do not have to be selected from the same graph. 
In the Worker's Health Examination Practice Guideline of Korea, the 
selection of the best value is based on the 'best value approach' 
method in principle, but it is not known how many organizations 
actually apply this method. Therefore, we tried to confirm the selection 
criteria of each health examination institution and to examine the 
effect of the selection on the interpretation. The best value selection 
criteria were confirmed by randomly selecting 5 data per institution 
from 226 special health examination institutions that participated 
in the quality control program of the Korea Occupational Safety and 
Health Agency in 2018 and 2019. Changes in the determination of 
ventilatory disorders according to the selection criteria and the degree 
of concordance (kappa value) were confirmed. 57.1% of special health 
examination institutions did not have a standard for selecting the best 
value. In addition, the method of selecting the maximum value was 
different depending on the performance of the spirometer. Among 
those tested with a spirometer with automatic best value selection 
function, 67.9% met the ATS standard, but only 38.1% of those tested 
with an unsupported device met the standard. When acceptability and 
repeatability were satisfied, the change in the normal ratio between 
the best value selection criteria was within 0.8%p, and the degree of 
concordance was 0.961-0.988. For data that did not satisfy acceptability 
or repeatability, the change in the normal ratio between the criteria 
was 5.2%p, and the degree of concordance was 0.869-0.959. We 
recommend that the selection of the best value follows the ATS guide. 
It was confirmed that when the test results did not satisfy acceptability 
or repeatability, the degree of concordance between interpretations 
could be lowered depending on the best value selection criteria

Keywords: Best value selection, Criteria, Spirometry 
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Clinical Utility of B-mode Flow Imaging in 
Cervical Carotid Artery Ultrasonography

Sook Kyung YANG, Sang Il AHN, Yeon Jin KIM,
Ye Seon HAN

Department of Neurology, Yongin Severance Hospital, Yongin, Korea 

Carotid ultrasonography (US) is a method of evaluating cervical carotid 
artery lesions, and it is used to evaluate carotid artery stenosis and to 
analyze plaque. The most commonly used carotid US methods include 
B-mode US, color doppler US, and power doppler US. B-mode flow 
imaging (B-flow) is a method in which the blood flow information 
obtained from power doppler US is applied to the B-mode image. This 
study aims to investigate the usefulness of B-flow by comparing three 
ultrasound methods with digital subtraction angiography (DSA). We 
imaged the surface shape of plaque and blood flow in patients with 
carotid artery stenosis using three methods, color doppler US, power 
doppler US, and B-flow. Then, we compared the images between 
themselves. Lastly, we compared them with DSA. As US equipment, 
Versana Premier equipment of GE Medical System was used. The 
difference between B-flow and DSA was lower than the difference 
between power doppler and DSA. It means that B-flow showed higher 
correlation. When the surface and structural properties of the plaque 
were evaluated and compared with color and power doppler, the 
result of B-flow was the best. In B-flow, twinkling artifacts that made it 
difficult to analyze plaque and flow were not observed. And we could 
analyze calcified plaques that hadn't been observed on color and 
power doppler. B-flow is helpful in analyzing plaque because it is less 
affected by artifacts and expresses tissue. Moreover, it showed more 
correlation when compared with DSA. The use of the B-flow method is 
more helpful in analyzing the surface and characteristics of plaque in 
carotid US that evaluates carotid artery lesions. 

Keywords: B-mode flow imaging, Carotid ultrasonography, Cervical 
carotid artery 
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Suwon, Korea
3Department of Neurology, Samsung Medical Center, Seoul, Korea 

Understanding the electrophysiological characteristics of subjective 
cognitive decline (SCD) subjects is expected to receive great social 
support as it helps in early differential diagnosis and is a relatively low 
cost and non-invasive method. Therefore, the purpose of this study is 
to compare and analyze the power spectrum differences between SCD 
subjects and normal controls and use them as basic information for 
biomarker research that can diagnose early-stage Alzheimer's disease 
(AD) in the future. We recruited 23 SCD patients and 23 normal control 
subjects and quantitative electroencephalography (QEEG) analysis 
including power spectral density (PSD) and source-level analysis were 
performed. An automated preprocessing procedure and statistical 
analysis were performed by iSync Brain®(iMediSync Inc., Seoul, Korea) 
(https://isyncbrain.com/) using the international standard 10–20 
system (19 electrodes). The criteria for SCD subjects were complaining 
of memory impairment, but were less than −1 SD in the reference 
mean value considering age and education in all cognitive function 
areas of SNSB (Seoul Neuropsychological Screening Battery), and non-
dementia state as a result of DSM-IV (diagnostic and statistical manual 
of mental disorder, 4th edition) by the American Psychiatric Association. 
Absolute power spectral density (PSD), there was no statistically 
significant difference in all of the EEG power measurements of the 19 
channels. In the relative PSD analysis, the average delta band power 
of the SCD group was significantly higher in Fp2, F4, and F8 than NC. 
Alpha1 band power of the O1 channel was 22.56±16.05 for the SCD 
group and 33.19±19.05 for the NC (P<0.05). Source-level analysis did 
not show a statistically significant difference. SCD subjects showed a 
partial increase of delta waves in the frontal lobe region and a partial 
decrease in alpha1, a fast wave in the occipital region, compared to 
the NC. SCD is considered one of the earliest clinical stages of AD 
and is predicted to be related to minor nerve damage. We were able 
to observe power spectral changes in SCD subjects in this cross-
sectional study, a large number of subjects and longitudinal studies 
are needed to evaluate their predictability for future deterioration such 
as conversion to MCI.

Keywords: Cognitive Decline, Dementia, Preclinical Alzheimer, QEEG 
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Theta-gamma coupling (TGC) is a biomarker for changes in working 
memory and cognitive functions. Previous EEG studies have shown 
that increases in theta is associated with MCI patients. Currently, 
Transcranial direct current stimulation (tDCS) was effective for diseases 
such as cognitive function and mood disorder. In particular, it was 
found that there was a relationship between the change of stimulation 
area in the brain and treatment response. Here, We hypothesis of this 
study is that tDCS is applied to a patient with MCI, TGC will decrease 
and the behavioral evaluation results will be improved compared to 
before tDCS application. Participants included 8 subjects (Female=8) 
with mild cognitive impairment (MCI). We performed before and after 
tDCS, exams of EEG, cognitive task, working memory, spatial memory 
and total cognitive functions. tDCS was applied randomized controlled 
trails, active stimulation for 2 weeks, pseudo stimulation for 2 weeks 
and between actual and pseudo washout for 2 weeks. Stimulation 
was performed a total 10 times an intensity of 2mA for 20minutes 
a day Stimulation electrodes were located in anode left frontal lobe 
(F3), cathode right frontal lobe (F4) by 10-20 SYSTM. EEG analyzed 
theta(4-8Hz) and gamma(30-50Hz) in 65 electrodes. TGC is calculated 
using the phase of theta at the anode F3 and gamma amplitude at 
the whole electrodes. A significant reduction of TGC was detected in 
F2, FCz, F3, T5, CPz, P4, and P10 (P<0.05, z-value>1.99). However, there 
was no significant difference in working memory, spatial memory, and 
total cognitive function results. Decreased TGC after tDCS stimulation 
in MCI patients and improved outcomes in behavioral evaluation is 
considered positive responses in which cognitive function is improved. 
However, in this study, the number of subjects is small and there is no 
control group, so I think it is limited to generalize the results of this 
study. After that, it is thought that a study that recruited more subjects 
and normal groups will be needed. 

Keywords: Electroencephalography, Mild cognitive impairment, Theta 
gamma coupling, Transcranial direct current stimulation 
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In Japan, the organ transplant law was amended in 2010 to allow 
organ donation without explicit indication of the donor's intention 
to do so, as long as the donor's family members give their consent. 
The legal determination of brain death requires confirmation of flat 
electroencephalogram (EEG) and evaluation of loss of spontaneous 
respiration (apnea test) by normal and high-sensitivity EEG testing. 
Here, we report on the judgment of legal brain death made at 
our hospital for the first time in 11 years. A female in 70s. On X, 
Y, 20XX, she suffered a subarachnoid hemorrhage and was not 
expected to improve, so we decided to perform a legal brain death 
determination based on the results of various examinations. After 
four electroencephalographic examinations to confirm a flat EEG, 
a determination of legal brain death was made. The first legal brain 
death determination was performed from 6:00 p.m. on X, Y+4, 20XX 
for approximately 3 hours, and the second from 3:00 a.m. on the 
following day for approximately 2.5 hours. Biomedical laboratory 
scientists were in charge of both the normal and high-sensitivity 
electroencephalography and the apnea test. This was the first time in 
11 years that a legal brain death determination had been performed 
at our hospital, and the medical staff was uniformly anxious about the 
line of flow during the brain death determination, as there were few 
people with previous experience in this area. However, the preparation 
for the EEG test was carried out without delay by simulating the 
flow line among the medical staff prior to the determination and by 
temporarily placing a blood gas unit at the entrance of the patient's 
room. We believe that it is important to simulate the flow line with the 
medical personnel involved in the legal brain death determination 
process in advance. 

Keywords: Blood gas unit, Flat electroencephalogram, Legal brain 
death determination, Organ transplant 
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Medicinal plants have been used for several treatments from the 
ancient past. Streblus asper (SA) is a well-known medicinal plant widely 
used in Asia. It has been reported as a beneficial candidate for anti-
inflammation and anti-oxidation. Recently, only limited information of 
SA biological effects on the respiratory tract was provided. In this study, 
leaves from SA were sequentially extracted by maceration technique 
using hexane (SAH), ethanol (SAE), and water (SAW), respectively. The 
cytotoxicity of all extracts on human bronchial epithelium (BEAS-2B) 
and human peripheral blood mononuclear cell (PBMCs) were studied 
by MTT assay. The expression of inflammatory cytokine genes in the 
cells were quantified by RT-PCR. The anti-oxidation of the sequential 
extracts of SA leaves were measured by DPPH and ABTS assays. In 
addition, the lymphoproliferative activity of SA extracts was also 
revealed using human PBMCs. From both DPPH and ABTS results, SAE 
showed highest potency of anti-oxidation activity with 93.3 % Radical 
scavenging activity (of 5 mg/mL sample) and 96.25 µg VCEAC/ 5 mg 
weight samples. All extracts (3.125 - 100 μg/mL) did not significantly 
decrease the viability of BEAS-2B after 24, 48, and 72 hr. Interestingly, 
the results showed that SAH and SAE at 100 µg/mL reduced the 
proinflammation cytokine expression (IL6, IL-1 beta, TNF-alpah) in LPS-
induced BEAS-2B cells. The significant reduction of IL-1 beta was shown 
in SAH treatment. Moreover, the anti-proliferation effects against 
human PBMCs were shown at 100 μg/mL of SAH and SAE treatment 
for 72 hr. In summary, SAH and SAE extracts could be interesting 
candidates for anti-inflammation and anti-oxidation in help to alleviate 
inflammatory condition of lung epithelial cells in the respiratory tract. 

Keywords: Anti-inflammation, Anti-oxidation, Anti-proliferation, BEAS-
2B, Human PBMCs 
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Research on the relationship between emotional stress, job 
satisfaction, and burnout is limited to studies between single 
occupational groups of domestic medical technicians. Therefore, in 
order to compare the different occupational groups, we classified and 
analyzed 4 occupations: biomedical laboratory scientist, radiologic 
technologists, physical therapist, and dental hygienist. From July 1 to 
July 30, 2022, a total of 550 medical technicians (clinical pathologists, 
radiologic technologists, physical therapists, and dental hygienists) 
from 6 general hospitals belonging to the same institution were 
surveyed. Comparison between job groups was analyzed by variance 
analysis, correlation analysis was performed on the relationship 
between demographic characteristics and burnout, and the effect 
of emotional stress and job satisfaction on burnout was analyzed by 
regression. Among demographic factors, one's 'health status' showed 
a significant correlation with emotional stress, job satisfaction, and 
burnout in all job groups. Among them, the correlation coefficient 
between burnout and health status of dental hygienists (r=0.598, 
P<0.001) was the highest. Emotional stress was highest in the order 
of dental hygienists, radiologic technologists, biomedical laboratory 
scientist, and physical therapists. Job satisfaction was highest in the 
order of physical therapists, radiologic technologists, biomedical 
laboratory scientist, and dental hygienists. Burnout was highest 
in the order of dental hygienists, biomedical laboratory scientist, 
radiologic technologists, and physical therapists. Emotional stress 
(F=7.96 P<0.001), job satisfaction (F=3.64 P=0.012), and burnout 
(F=13.12 P<0.001) scores showed significant differences between the 
occupational groups. 'Health status' was correlated with emotional 
stress, job satisfaction, and burnout of medical technicians. It is judged 
that physical care as well as employee education and psychological 
care can help increase job satisfaction and reduce burnout. Also, the 
job satisfaction of dental hygienists was the lowest, and emotional 
stress and exhaustion of dental hygienists were the highest. 

Keywords: Burnout, Emotional stress, Job satisfaction, Medical 
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Auricularia polytricha (AP), an edible could ear-like mushroom, is 
recognized in Chinese medicine. It is widely used as medicinal, foods, 
and antibiotic materials. AP exhibits diverse biological activities such as 
anti-oxidation, anti-inflammation, anti-HIV, and anti-tumor. At present, 
those biological effects on the respiratory tract are not reported yet. 
This work aims to identify the biological effects of the sequential 
extracts of AP on cells of the respiratory tract using human bronchial 
epithelial cells (BEAS-2B) and also verify the effects of AP on the 
immune cells. Firstly, the cytotoxicity of all AP extracts was studied in 
both BEAS-2B and human peripheral blood mononuclear cells (PBMCs) 
using an MTT assay. Secondly, the maximum concentration of extracts 
was tested for their effect on the expressions of inflammatory cytokine 
genes in LPS-induced BEAS-2B cells by the quantitative RT-PCR. Next, 
the potency of all extracts for their anti-oxidation was also investigated 
by DPPH and ABTS tests. Finally, the anti-proliferation activities of all 
were studied in PHA-induced human PBMCs. The extraction of AP 
was sequentially performed using hexane (APH), ethanol (APE), and 
water (APW), consequently. All the concentrations (3.125 - 100 ug/
mL) of the extracts did not show significant cytotoxicity on BEAS-2B 
cells and human PBMCs. APH showed the highest potency of anti-
inflammation by reducing the expression of proinflammation cytokine 
genes in BEAS-2B cells whereas APE showed the highest potency of 
anti-oxidation from DPPH assay (30.73% Radical scavenging activity (of 
5 mg/mL sample)) and ABTS assay (74.4±6.1 µg VCEAC/ 5 g dry weight 
sample). Interestingly, both extracts showed anti-proliferation effects 
against PHA-induced human PBMCs in a dose-dependent manner. In 
summary, these results show that AP possesses beneficial effects not 
only for nutritional value but could also promote health conditions.
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Bisphenol A (BPA) is an environmental risk factor for autism spectrum 
disorder (ASD). BPA exposure dysregulates ASD-related genes in the 
hippocampus and neurological functions of offspring. This study 
aims to determine whether prenatal BPA exposure has an impact on 
genes in the prefrontal cortex, another brain region highly implicated 
in ASD, and through what mechanisms. Prefrontal cortex of neonatal 
rats were collected for RNA-seq analysis. The association study was 
performed by hypergeometric distribution analysis. Moreover, the 
molecular docking was conducted to find the binding affinity between 
BPA and ASD-related transcription factors. We demonstrated that 
prenatal BPA exposure disrupts the transcriptome–interactome 
profiles of the prefrontal cortex of neonatal rats. Interestingly, the 
list of BPA-responsive genes was significantly enriched with known 
ASD candidate genes, as well as genes that were dysregulated 
in the postmortem brain tissues of ASD cases from multiple 
independent studies. Moreover, several differentially expressed 
genes in the offspring's prefrontal cortex were the targets of ASD-
related transcription factors, including AR, ESR1, and RORA. The 
hypergeometric distribution analysis revealed that BPA may regulate 
the expression of such genes through these transcription factors in a 
sex-dependent manner. The molecular docking analysis of BPA and 
ASD-related transcription factors revealed novel potential targets of 
BPA, including RORA, SOX5, TCF4, and YY1. Our findings indicated that 
prenatal BPA exposure disrupts ASD-related genes in the offspring's 
prefrontal cortex and may increase the risk of ASD through sex-
dependent molecular mechanisms, which should be investigated 
further. 

Keywords:  Autism spectrum disorder, Molecular toxicology, 
Neuroscience, Omics and bioinformatics, Systems biology 

Acknowledgement: We gratefully acknowledge the Association of 
Medical Technologists of Thailand and the SYstems Neuroscience of 
Autism and PSychiatric disorders (SYNAPS) Research Unit, Faculty of 
Allied Health Sciences,Chulalongkorn University. 

291



2022 The 60th Congress of the Korean Association of Medical Technologists

[OTH-06][OTH-05]

Bacteroides fragilis Toxin Cleaves Human 
Epidermal Growth Factor Receptor 2 in 

Intestinal Epithelial Cell Line

Sang-Hyeon YOO1, Ki-Jong RHEE1, Chang-Gun LEE2, 
Da-Hye KANG1, Minjeong JO1, Ju-Eun HONG1, 

Woo-Seung KIM1, Jung-Yoon YOO1 

Department of Biomedical Laboratory Science, Yonsei University MIRAE 
Campus, Wonju, Korea

Department of Medical Genentics, Ajou University Hospital, Suwon, Korea 

Enterotoxigenic Bacteroides fragilis secretes the Bacteroides fragilis 
toxin (BFT) that induces ectodomain cleavage of E-cadherin. The 
membrane tyrosine kinase human epidermal growth factor receptor 
2 (HER2) is a negative predictive biomarker for survival and disease 
progression in breast cancer and emerging as a new oncotarget of 
colorectal cancer. The truncated form of HER2 that appears due to 
ectodomain cleavage of HER2 is referred to as p95 HER2 and is closely 
related to the adverse prognosis of the cancers. We show that BFT 
induces ectodomain cleavage of HER2 and assess the subsequent 
degradation pathways of HER2. Human intestinal epithelial cell line 
(HT29/C1) were treated with supernatants from nontoxigenic wild-type 
B. fragilis (WT-NTBF) overexpressing an active form of bft (rETBF; bft-2) 
and WT-NTBF overexpressing a biologically inactive mutated bft (rNTBF; 
bft-2 H352Y). For inhibitor assay, cells were treated with γ-secretase 
inhibitor (L685,458) and bortezomib (proteasome inhibitor). HER2 
cleavage was analyzed by Western blot. The HER2 gene was deleted in 
HT29/C1 cells using the CRISPR-Cas9 system and analyzed by Western 
blot and immunofluorescence staining. The rETBF supernatant 
transiently induced ectodomain cleavage of HER2 cleavage in HT29/
C1 cells, however, HER2 tended to recover after 12 hours. γ-secretase 
inhibitor (L685,458) inhibited intracellular cleavage of the p95 HER2 
fragment. Bortezomib inhibited subsequent degradation of the p80 
HER2 fragment. Taken together, γ-secretase cleaves p95 HER2 and the 
resulting p80 HER2 is degraded by the proteasome complex. We show 
for the first time that BFT can induce ectodomain cleavage of HER2 in 
colonic epithelial cells. The physiologic outcome of BFT on HER2 will be 
assessed using HER2 deleted HT29/C1 cells.

Keywords:  Bacteroides  fragilis, HER2, Ectodomain cleavage, 
Proteasome

Acknowledgement: This work was supported by the National Research 
Foundation of Korea (NRF) grant funded by the Korea government. 
(MSIT) (NRF-2021R1A2C1009242) 

Effects of Exercise Intensity on CBC 
Results

Jiwon JUNG, Hyochan KANG, Jaehyeong JEON, 
Chaeryeon LEE, Minju CHO, Minjong YOON, 

Jian LEE, Soyeon BANG, Hyunjin LIM, Semi KWON, 
Seungmin LEE, Eungyeol PARK, Sohyyeon PARK, 

Yujin KIM

Department of Biomedical Laboratory Science, Daegu Haany University, 
Gyeongsan, Korea 

Physiological studies on the effect of exercise are often against human 
body, but not sufficient on the effect of exercise on CBC results. So in 
this study, we are supposed to find the effect of exercise on CBC results 
analysis and suggest for the pre-blood collection guidelines. Healthy 
seven male and five female students in early 20's were performed two 
exercise groups. One is that runs up the six-floor stairs three times 
about five minutes for strenuous exercise. The other is that walks 
for same time to do low-intensity aerobic exercise. The CBC samples 
(EDTA) were collected at each set time and analyzed by Sysmex XP-
300® (Sysmex Corporation, Kobe, Japan). WBC counts were increased 
52% points (P<0.01) at after strenuous exercise compared with resting 
state for men, and increased 91% points (P<0.01) for women. RBC 
counts and HGB levels also were increased 6% points (P<0.01) right 
after strenuous exercise for men, and increased 4% points (P<0.01) 
for women compared with resting state. PLT counts were increased 
16% points (P<0.02) right after strenuous exercise for all. And the 
other group tests, WBC counts were increased 5% points (P<0.2) right 
after aerobic exercise for men, and increased 17% points (P<0.01) for 
women. RBC counts and HGB levels also were increased 2% points 
(P<0.02) for men and increased 3% points (P<0.08) for women. PLT 
counts were increased 3% points (P<0.01) for men and increased 8% 
points (P<0.03) for women. However, after the lapse of 1 hour, WBC 
and PLT counts were increased but RBC counts and HGB levels were 
decreased in the strenuous exercise group. But WBC counts were 
increased and RBC, PLT counts and HGB levels were decreased in the 
aerobic exercise group. According to the results, blood cell counts are 
more higher in strenuous exercise than aerobic exercise. We suggest 
that the patient have to collect blood samples in the hospital, it should 
be need the resting time to reduce the effect of exercise, even though 
a little time, on the laboratory results.
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Enterotoxigenic Bacteroides fragilis (ETBF) is a pathogenic bacterium 
that triggers colitis and colorectal cancer in humans. The only known 
virulence factor of ETBF is Bacteroides fragilis toxin (BFT). BFT is a 
20 kDa zinc-dependent metalloprotease that induces E-cadherin 
cleavage and interleukin-8 secretion in several human epithelial 
cell lines. However, BFT-induced E-cadherin cleavage has not then 
shown in mouse epithelial cell lines. The two recombinant Bacteroides 
strains, non-toxigenic wild-type B. fragilis (WT-NTBF) overexpressing 
a biologically active form of bft (rETBF) and inactive mutated form 
of bft (rNTBF) were used. The HT29/C1 human epithelial cell line and 
CMT93 mouse epithelial cell line were incubated with rNTBF or rETBF 
bacterial supernatant. E-cadherin was detected by Western blot and 
confocal microscopy. Cytokine levels were assessed by inflammation 
antibody array and ELISA. BFT-induced E-cadherin cleavage occurred 
in CMT93 cell line, but not in two other mouse cell lines (YAMC and 
MSIE). Cleavage of E-cadherin ectodomain resulted in cell rounding. 
In addition, E-cadherin endodomain was cleaved via γ-secretase. The 
resulting E-cadherin endodomain was further degraded. BFT induced 
the secretion of two inflammatory cytokines, CXCL1 (KC) and CXCL5 
(LIX) as determined by inflammation antibody array and by ELISA. 
This is the first report showing that BFT directly induces E-cadherin 
ectodomain cleavage and secretion of CXCL1 and CXCL5 in mouse 
epithelial cell line. 
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Bacteroides fragilis toxin (BFT) is a virulence factor of enterotoxigenic 
Bacteroides fragilis (ETBF). E-cadherin forms intercellular adhesion 
junction in epithelial cells. BFT cleaves full-length E-cadherin (120 kDa) 
into ectodomain (80 kDa) and intracellular domain (33 kDa) in human 
colorectal epithelial cells, HT29/C1. After E-cadherin cleavage by BFT, 
γ-secretase induces cleavage of 33 kDa intracellular domain into 5 kDa 
transmembrane fragment and a 28 kDa intracellular fragment. The 28 
kDa intracellular fragment is degraded by an unknown mechanism. 
We found that BFT induced ectodomain cleavage of E-cadherin 
in breast epithelial cells and the 28 kDa intracellular fragment 
degradation by the proteasome complex. Human breast cancer cell 
line (MCF7) was treated with bacterial supernatants from recombinant 
enterotoxigenic Bacteroides fragilis (rETBF) and recombinant non-
toxigenic Bacteroides fragilis (rNTBF). For inhibitor assay, cells were 
treated with γ-secretase inhibitor (GSI, L-685,458) and proteasome 
inhibitor (carfilzomib). Cell was analyzed for E-cadherin cleavage by 
western blot and confocal microscopy. MCF7 cells were incubated with 
rNTBF or rETBF supernatant. Compared to rNTBF supernatant treated 
cells, rETBF induced a decrease of 120 kDa full-length E-cadherin 
in a time-dependent manner. At the same time, rETBF supernatant 
produced an 80 kDa E-cadherin extracellular domain fragment in the 
culture media. In confocal microscopy, rETBF supernatant caused loss 
of E-cadherin. MCF7 cells were incubated GSI and rETBF supernatant 
retained the 33 kDa E-cadherin intracellular domain. By confocal 
microscopy, rETBF+GSI treated cells retained E-cadherin in the cell 
membrane. MCF7 cells treated with rETBF+carfilzomib retained the 
28 kDa E-cadherin fragment. BFT induces E-cadherin cleavage in 
not only colorectal epithelial cells, but also breast epithelial cells. 
γ-secretase induces intracellular domain of E-cadherin cleavage by BFT. 
Proteasome degrades E-cadherin fragment by BFT and γ-secretase. 
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Samul-tang (SMT ) has been reported to promote the blood 
circulation and reproductive competence. SMT also has been used in 
gynecological disorders, such as irregular menstruation, pre-eclampsia 
and postmenopausal syndrome. In the previous study, administration 
of SMT to mice prevented follicular loss, ameliorating the age-related 
deterioration of ovarian reserve. However, it remains unknown how 
SMT acts on the development of ovarian follicles in folliculogenesis. In 
this study, the effect of SMT on folliculogenesis and related pathways 
were investigated. The SMT (0.1, 1, 10 µg/mL) was treated on Ishikawa 
cells of human endometrial adenocarcinoma and cell counting kit-
8 assay was conducted for evaluating cytotoxicity. Two-week-old 
female ICR mice were used in this study. Early secondary follicles of 
150-180 μm were isolated from mice ovaries and they were cultured 
for 8 days in GlutaMAX α-MEM supplemented with 0.4% bovine serum 
albumin, 1% penicillin/streptomycin, 1% ITS and 10 mIU/mL follicle-
stimulating hormone. Half of the culture medium was replaced with 
fresh medium every other day. There was no cytotoxicity in Ishikawa 
cells by treatments of all concentrations of SMT for 48 hrs. Diameter 
of the isolated follicles was 163.9 ± 1.2 µm. They were treated with 
each concentration of SMT for 8 days. On the day 2, 4, 6, 8 of culture, 
diameter increased to 197.1 (±4.2), 297.2 (±0.7), 376.6 (±6.7), 407.0 
(±7.7) µm, respectively, and there was no significant difference among 
groups. Survival rate of cultured follicles were control group of 94.2% 
(65/69) and SMT groups 87.3% (62/71) of 0.1, 92.4% (61/66) of 1.0, 
and 94.4% (51/54) of 10 µg/mL in each concentration, respectively. 
While survival rate in group of 0.1 µg/mL SMT was slightly declined 
compared to control group, other SMT groups didn't have any 
significant difference with control group. Gene expression patterns and 
pathways related to follicle growth are being investigated at the level 
of qRT-PCR. In this study, SMT did not affect on the growth of follicles 
and survival rate of 1, 10 µg/mL SMT groups were similar to control 
group. Further studies are in progress such as ovulation induction, MⅡ 
oocyte production, meiotic spindle morphology and sex hormone 
production. 
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Rheumatoid arthritis (RA) is an autoimmune disease that occurs in the 
synovial membrane of the body's joints. Rheumatoid arthritis is difficult 
to prevent or treat but blocking inflammatory cytokines is known as a 
general alternative. An alternative to chemical drugs therapy, pulsed 
electromagnetic field (PEMF) is reported to alleviate the inflammatory 
response and is being studied as a non-invasive physical therapy. 
The murine model of collagen-induced arthritis (CIA) shares many 
similarities with human RA. This current study investigated the effects 
of PEMF on the production of major inflammatory cytokines, erosion 
of bone and cartilage, pannus formation, and joint deformity, using a 
model of arthritis induced by type II collagen. Wild-type DBA/1 mice 
were inoculated with bovine type II collagen and complete Freund's 
adjuvant at day 0. At day 21, mice were inoculated with bovine 
type II collagen and incomplete Freund's adjuvant. At day 28, mice 
were administered PEMF either at 10 Hz or 75 Hz continuously until 
termination of the experiment (day 60). Clinicopathologic evaluation 
(paw swelling, arthritis index) was performed from day 28 every 2-3 
days. At day 60, sera and tissues were harvested and examined. In 
the CIA+PEMF group, the gross clinical score decreased over time 
accompanied by a decrease in cartilage inflammation and loss. In 
addition, the serum IL-6 and IgG2b levels in the CIA+PEMF group 
decreased compared to the untreated CIA group. In contrast, serum 
levels of TNF-α and IL-1β did not decrease after PEMF treatment. Serum 
levels of total anti-type II collagen antibodies remained unchanged 
with a modest decrease in only the anti-type II collagen antibody of the 
IgG2b subtype. The results of this study suggest that treatment with 
PEMF can preserve the morphology of joints and cartilage and delay 
the occurrence of CIA with different Hz showing different effectiveness. 
PEMF is expected to be used as an effective adjuvant therapy that can 
suppress the progression of rheumatoid arthritis. 
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In vitro models of retinal diseases and pathological mechanisms have 
been created using stem cell-derived retinal organoids, enabling the 
study of vision biology and the development of therapies for retinal 
diseases. In addition, recent studies have demonstrated that induced 
pluripotent stem cells (iPSCs) help increase understanding of and 
develop treatments for retinal diseases by studying retinal pigment 
epithelium cells (RPE), retinal ganglion cells (RGCs), and photoreceptor 
cells. We generated retinal organoids from human iPSCs derived 
from peripheral blood mononuclear cells (PBMCs). By combining 
retinal-inducing factors with signaling factors that specify retinal cell 
lineages, we were able to generate photoreceptors, RPE, and RGCs. 
Immunostaining and quantitative PCR were used to characterize 
photoreceptors, the RPE, and the RGC. The protein and gene expression 
of photoreceptors, RPE, and RGCs were quantified and qualified using 
immunoblotting and qPCR. The retinal cups form on Day 30 and 
are composed of neuronal retinal, including RPE spheroid. A brush-
border-like structure appeared at the outer rim of retinal organoids 
from Day 120 onward. As monolayer RPE cells, RPE spheroid cells 
exhibited classic RPE characteristics and phenotypes. By introducing 
a neurobasal medium, we generate an enriched population of RGC 
through stepwise retinal differentiation. Several genes and proteins 
associated with RGC markers were examined in these hiPSC-derived 
RGCs. Double-positive immunostaining revealed the presence of 
photoreceptor markers opsin and rhodopsin, RGC markers Brn3a and 
Thy1, and RPE markers RPE65 and ZO-1. As a result of the innovations 
related to retinal organoids, large-scale drug screening models have 
been developed, along with studies of retinal development stages 
and a model for personalized therapeutic approaches, which may 
lead to the transplantation of retinal cells to replace those that have 
degenerated in the future.
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Age macular degeneration (AMD) remains one of the most severe 
vision-threatening diseases impacting millions worldwide. Oxidative 
stress contributes to the pathology of AMD by degenerating the retinal 
pigment epithelium (RPE) cells and photoreceptors. Gold nanoparticles 
(GNP) exhibit anti-inflammatory and antioxidant properties, potentially 
beneficial for treating neurodegenerative diseases. Quercetin is also a 
flavonoid known to possess neuroprotective properties. Combining 
these two substances may result in even more excellent protection 
for the ocular system. Unfortunately, despite its promising clinical 
results, Quercetin's low solubility and bioavailability limit its use 
in clinical settings. This study describes a novel, sustained-release 
formulation containing high concentrations of Quercetin solubilized 
in GNP. Quercetin's distribution within GNPs with a diameter of <20 
nm has been detected by x-ray diffraction analysis and in vitro release 
test. MTT assays and Live/Dead cell viability tests were conducted 
on human RPE APRE19 cells to assess its cytotoxicity. One day before 
receiving sodium iodate (SI), Quercetin-encapsulated GNP (QGNP) was 
administered intravitreally to C57BL/6 mice. Hematoxylin and eosin 
staining was performed to observe the morphology of the retina. Flow 
cytometer to perform cell apoptosis assay by performing Annexin-V PI 
on both in vitro and in-vivo models. By sustaining cell viability in TUNEL 
assays and increasing electroretinogram (ERG) response amplitudes 
following RPE regeneration, QGNP effectively protects retinal cells 
from SI-induced toxicity. As well as inhibiting drusen formation, 
QGNP preserved retinal morphology. Comparatively to the SI model 
alone, QGNP intravitreally significantly reduced retinal cell loss in an 
AMD-related mouse model of SI. Furthermore, according to in vivo 
studies, QGNP protects the retina from oxidative damage by inhibiting 
several types of oxidative damage. In light of the availability of a novel 
formulation of QGNP, it appears that this treatment offers a promising 
avenue for the treatment of AMD. 
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In Malaysia, kidney transplantation is very limited and mostly of end-
stage renal disease patients require dialysis. In addition, there also 
high cost to do kidney transplantation. So, these patients will undergo 
alternative treatment which is hemodialysis treatment. This treatment 
will ongoing for their lifetime. It will give impact on psychosocial in 
their life. Psychosocial is an influence of social factors on a person's 
mental health and behavior. Previous study show that, psychosocial 
among dialysis patients is high in stress because of their life depending 
on the treatment. In this study, we explore the psychosocial impact 
among dialysis patient from June until July 2022. We also survey 
their factor of impact on psychosocial and their coping response. We 
recruited a cross sectional study from 30 dialysis patient at MAIWP-
UCMI hemodialysis center and 12-item General Health Questionnaire 
(GHQ-12) was applied to assess psychosocial impact. The survey 
collected data on sociodemographic and self-administrated structured 
questionnaire with close questions. We also interviewed respondents 
to investigate their coping response towards psychosocial impact. 
Descriptive statistical analysis was analysed using SPSS version 26. 
A total of 30 respondents were involved, 26.7% was severe distress, 
30.0% was moderate distress, 36.7% was typical distress and 6.7% was 
good on psychosocial impact respectively. Illness effect (2.77+0.935) 
is the main factor give on psychosocial impact, followed by functional 
body limitations (2.73+1.081), dietary constraint (2.63+1.066), time 
restrictions (2.50+1.075) and medication effect (2.33+1.061). These 
findings also show that all of the respondents use emotion-focused 
coping, religious coping and meaning making to reduce their 
psychosocial impact while 95% of them use problem-focus coping and 
80% use social support coping. In conclusion, this study found that the 
treatment of dialysis gives negative impact on psychosocial and urgent 
intervention strategies need to develop and implement among these 
patients.
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Glioblastoma (GBM) is the most common malignant brain tumor 
in adults. The genetic heterogeneity of cells in the same tumor 
tissue has an important influence on tumor classification, diagnosis, 
and treatment. This tumor heterogeneity also appears during the 
development and progression of brain tumors. In this study, we 
have successfully isolated and established two distinct cancer cell 
lines with different morphological and biological characteristics 
that were derived from the same tissue sample of a GBM. When we 
compared their genomic and transcriptomic characteristics, each 
cell line harbored distinct mutation clusters while sharing core driver 
mutations. Transcriptomic analysis revealed that one cell line was 
undergoing a mesenchymal transition process, unlike the other cell 
line. Furthermore, we could identify four tumor samples containing 
our cell line-like clusters from the publicly available single-cell RNA-
seq data, and in a set of paired longitudinal GBM samples, we could 
confirm three pairs where the recurrent sample was enriched in the 
genes specific to our cell line undergoing mesenchymal transition. 
The present study provides direct evidence and a valuable source 
for investigating the ongoing process of subcellular mesenchymal 
transition in GBM, which has prognostic and therapeutic implications. 

Keywords: Glioblastoma, Intratumoral heterogeneity, Mesenchymal 
transition, Synchronous cell lines 
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New Normal Leads to Virtual Laboratories

Nam-Jin KIM, Su Kang KIM, Min-Ju KIM, 
Su-Hyeon SEOL, Eun-Bi AN

Department of Biomedical Laboratory Science, Catholic Kwandong 
University, Gangneung, Korea

Due to the influence of COVID-19, which began at the end of 2019, 
the New Normal standard, in which virtual activities in almost all fields, 
including schools and companies, became common, also increased 
the need for virtual demands in clinical laboratories. The clinical 
pathology diagnosis method using the Internet of Things (IoT) recently 
developed by Roche Diagnostic Company is an effective platform that 
can intelligently remotely manage in vitro diagnostic devices using 
the IoT gHub (Azure IoT Suite). The development of these diagnostic 
devices and the increase in virtual services using the Internet of Things 
can predict the development of the non-contact medical field. The 
development of vaccines, which was underway before COVID-19, was 
postponed and stopped in large numbers, and efforts were made to 
conduct clinical trials for COVID-19 treatments. Between December 
2019 and August this year, 4,024 clinical trials were suspended 
worldwide, of which 1,670 were due to COVID-19. It is known that 
COVID-19 was suggested as a reason for clinical suspension, so virtual 
clinical trials have drawn attention overseas. Virtual clinical trials refer 
to remotely participating in clinical trials with wearable devices and 
smartphones. By combining IT technology, clinical trials are supported 
by using virtual clinical trial technology that connects clinical trial 
subjects outside of test institutions using mobile phones and sensors. 
Smart technology allows scientists to monitor and remotely control 
all devices in the laboratory. The phenomenon of making medical 
diagnostic devices using IoT convergence technology is also changing. 
Changes in the laboratory also change the skills required by clinical 
laboratory scientists. In other words, the ability to integrate with 
technology is also considered essential for clinical pathologists. As the 
era of virtual environment changes, schools that educate future clinical 
pathologists should also educate and develop in line with artificial 
intelligence. 

Keywords: New Normal, Virtual Laboratories, COVID-19 

The New Thing to Note in the Post-
COVID-19 Era is Biohealth

Yeo Sol KIM, Su Kang KIM, Ha-neul KIM, Jiwon BANG, 
Yun hyang JANG

Department of Biomedical Laboratory Science, Catholic Kwandong 
university, Gangneung, Korea 

As COVID-19 becomes popular around the world, the change to 
telemedicine, which combines ICT technology, is taking place faster. 
It is changing from a treatment and hospital-centered industry to a 
prevention and consumer-centered industry. Therefore, in the post-
COVID-19 era, smart healthcare services that incorporate ICT-based, 
that is, AI, LOT, and AR/VR technologies are expected to become a 
new trend. Telemedicine, a non-face-to-face format for preventing 
and preventing the spread of COVID-19, is proposed. Through 
telemedicine, which combines ICT technology, it is possible to predict 
the outbreak and spread path of COVID-19 and analyze medical big 
data with artificial intelligence technology to determine whether 
patients have diseases In addition to phone and burn treatment, we 
provide a personalized solution by measuring the patient's body 
temperature, respiratory rate, and oxygen saturation through remote 
patients monitoring. As diagnostic equipment becomes digitized, 
miniaturized, and more portable, patient movement will be limited, 
and will often be cumbersome to improve patient experience. 
Improving efficiency, smart equipment predicts demand for diagnostic 
tests and scans, and prioritizes them so that they are smoothly 
delivered to patients without having to wait. In other words, instead 
of bringing the patient to technology, the hospital has no choice but 
to bring the patient to life It will bring technology. With the advent of 
a new normal, healthcare will fundamentally change in many ways. 
Digital-based technologies such as artificial intelligence, the Internet 
of Things, big data, machine learning, deep learning, and cloud will be 
applied to traditional medical businesses. It is expected to develop into 
a smart medical industry that can provide customized medical services 
for medical workers, patients, and the general public by utilizing ICT 
technology.

Keywords: Post-COVID-19 era, Telemedicine, ICT technology. 
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Minimize Side Effects of Vaccines Using 
Artificial Intelligence Technology

Ji-Min KIM, Su Kang KIM, Hyeong-Won LIM, 
Hae-Rin JUNG, Joon-Hee HONG

Department of Biomedical Laboratory Science, Catholic Kwandong 
University, Gangneung, Korea 

 Due to recent virus mutations, the number of confirmed cases of 
COVID-19 has soared and the spread continues. Various vaccines have 
been developed so far in line with infectious diseases, but side effects 
caused by differences in individual immunity cannot be ignored. 
Therefore, the current generation needs a new way to confront 
diseases according to the era of Internet and mechanized artificial 
intelligence. Based on the above story, this study aims to minimize 
the side effects of vaccination by using machine learning and big 
data. Before we begin, let's first explain two words that are generally 
unfamiliar. Machine learning is a method of applying human learning 
ability to computers to learn on their own. In addition, numerous 
data analyses can discover rules and invent technologies that benefit 
humans. Next, big data is a collection of numerous data in various 
forms. Combining the two technologies with Internet of Things (IoT) 
can lead to the development of vaccines that can classify people's 
biometric data and reduce side effects as much as possible. The above 
method is largely composed of four steps and collecting genetic 
information is the starting point. In this case, it is possible to secure 
biometric data nationwide by encouraging hospital examination or 
blood donation. In the second step, biological big data is analyzed 
through machine learning. The third step is to develop various 
vaccines according to human types using machine learning based on 
the analyzed big data. Finally, people with similar biometric data are 
grouped together to get the right vaccine. Two technologies can lower 
the side effects of vaccination to secure safety and lay the foundation 
for precision medical care. It can also prepare for the development 
of new infectious diseases or vaccines based on vast amount of data. 
Furthermore, if data are shared not only in Korea but also around the 
world, the size of the sample increases, which increases reliability and 
increases safety. For this change in vaccination, clinical pathologists 
will need statistics related to big data and the ability to deal with 
artificial intelligence based on machine learning.

Keywords: Minimize side, Artificial intelligence, Post COVID-19 
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Future Capabilities of Clinical Laboratory 
Scientists Required in the Era of the Fourth 

Industrial Revolution
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Yaeeun IM, Hur HO

Department of Biomedical Laboratory Science, Catholic Kwandong 
University, Gangneung, Korea 

The core technology of the Fourth Industrial Revolution will bring 
artificial intelligence, big data, virtual and augmented reality to these 
digitalized technologies and the integration of biomedical science 
into the medical community. There are changing paradigms in the 
medical system, and research has continued for the development of 
clinical research and technology in many countries. Therefore, the 
purpose of this study is to identify the capabilities of the changing 
medical community and the clinical laboratory scientists by combining 
the characteristics of the fourth industrial revolution and the core 
technologies with clinical research technology. As we enter the era 
of the Fourth Industrial Revolution, the medical system-oriented 
diagnosis-care paradigm of medical institutions is changing into a 
medical consumer-centered prevention-oriented paradigm. Based 
on the algorithmized diagnosis technology that utilizes big data 
and artificial intelligence technology, optimal precision treatment 
is possible for individuals. In addition, research on arrhythmia 
substrates that apply nanotechnology and research on innovative 
medical devices such as electrocardiogram software that uses 
artificial intelligence to distinguish the fine differences of ECG data is 
continuing. This development will require new capabilities different 
from existing capabilities for clinical laboratory scientists. After 
deriving numerous future capabilities required for clinical laboratory 
scientists from various prior studies, we derived five future capabilities 
based on the opinions of clinical laboratory experts based on this. The 
future competencies required of clinical laboratory scientists are 1) 
digital capabilities to interpret and understand digitalized devices; 2) 
creative capabilities to think new creative thoughts; 3) problem-solving 
capabilities for changing technologies; 4) professional capabilities to 
use developing medical technologies in context; 5) learning agility 
that enables continuous learning in response to the rapidly changing 
future. For these capabilities, the current educational institutions will 
need new training different from the past to have new capabilities. 
The clinical laboratory scientists should have a positive attitude to the 
innovative medical device and develop it to make use and convergent 
thinking.

Keywords: 4th Industrial Revolution, Medical Innovation Device, Clinical 
Laboratory Scientists, Future Capabilities 
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Healthcare in the New Normal Era, 
Directionality of Medical Laboratory 

Technologist

Ye-jin LEE, Su Kang KIM, Ye-jin LEE, Jae-eun LEE

Department of Biomedical Laboratory Science, Catholic Kwandong 
University, Gangneung, Korea 

Due to the COVID-19 pandemic, the world is facing a new normal, 
and the medical world is currently developing with a focus on the 
healthcare industry. ‘Health care’ encompasses all processes of 
treatment, prevention, and health management of diseases, and 
in a narrow meaning includes telemedicine and health counseling. 
As non-face-to-face treatment, which combines healthcare and 
Information Technology(IT), has been established due to COVID-19, 
treatment is started based on big data about patients. Because of 
these changes, the way people think about health care has changed, 
and it has developed to focus on preventive health care rather than 
hospital treatment. The healthcare industry will also affect the work 
of biomedical laboratory scientists. A new approach to the job of 
'Biomedical Laboratory Scientist' is needed amid these changes. So, 
we propose to actively utilize Internet of Things(IoT) and health care 
for blood sugar test and physiological test IoT makes it possible to 
accurately monitor and analyze health conditions in the healthcare 
sector. In particular, when combined with IT devices, the observation 
range is wide, so it is being used in various ways, such as personal 
health management devices, health information analysis devices, real-
time disease monitoring, and wearable devices. Therefore, if we build 
such a remote monitoring system, biomedical laboratory scientists are 
expected to perform pre-diagnosis and prediction by pre-identifying 
the patient's bio-information and performing home care tasks to 
prevent infection or recurrence. Depending on development of 
technologies, biomedical laboratory scientist also need flexibility and 
openness to analyze new technologies to determine their direction 
and value and to accept them, and media applications that can utilize 
big data are needed.

Keywords:  Healthcare, New normal era, Medical laboratory 
technologist 
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“Preparation for the Future” Leads to a 
New Paradigm of Diagnostic Test

Hyo-gyeong LEE, Su Kang KIM, Ga-eun MYONG, 
Heesun PARK, So-min SHIN

Department of Biomedical Laboratory Science, Catholic Kwandong 
University, Gangneung, Korea 

In December 2019, as the outbreak of SARS-CoV-2 begin, it had spread 
rapidly and formed a global pandemic. Accordingly in the New Normal 
era, including PCR for Covid-19, new tests based on improvement of 
efficiency and technical skills are required. So this study would like to 
deduce what attitude should biomedical laboratory scientists take 
to deploy the new tests on a commercial scale. We searched the new 
technologies that are developed after Real-time PCR. They are iNAAT, 
CRISPR based Covid 19 test, Nano PCR. iNAAT amplify genetic material 
under the same temperature conditions without thermostat due to 
improvement of thermal circulation system from RT-PCR. CRISPR cut 
nucleic acids and combine them with specific genes. Nano PCR use 
nano materials to convert light into thermal energy to quickly amplify 
genes. Also, we searched the principles and pros and cons of each 
technology. However, they are not often used due to the limitations 
of each diagnostic method. But the development of technology that 
compensates for the shortcomings of RT-PCR should be continued. So 
we propose that the biomedical laboratory scientists should conduct 
many tests of these technologies based on clinical experience. Through 
this process, we could accumulate clinical data and analyze the weak 
points of technology to evaluate whether it has an appropriate value. 
Additionally, Biomedical laboratory students should focus on basic 
medical, which is the basis of all diagnostic testing methods. And we 
suggest vitalizing student community so that all the students of clinical 
pathology can share information each other. Now we are enduring 
difficult times because we were not ready for this, we must prepare for 
the future with awareness. Biomedical laboratory scientists who are 
currently at the frontline of the Covid-19 quarantine, should be able to 
accept new development technologies with an open-mind and lead 
researchers' results to the commercialization stage.

Keywords: Diagnostic test, Covid-19, New Normal era 
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Early Diagnosis Screening for 
Rhabdomyolysis Through Big Data 

Analysis A Study on the Development and 
Application Method of Items

Seo Jeong KIM, Yong LIM, Min A KIM, So Hyeon KIM, 
Je Eun JEON

Department of Clinical Laboratory Science, Dong-eui University, 
Busan, Korea 

As modern people's interest in health increases, the demand for 
diagnosing diseases in advance is increasing. The beginning of disease 
treatment starts with an accurate diagnosis, and early diagnosis and 
treatment of rhabdomyolysis through screening helps patients to be 
aware of early screening diagnosis. Recently, the number of patients 
in their 20s and 30s with rhabdomyolysis has been increasing due to 
incorrect consumption of ionic beverages and high-intensity exercises. 
This study attempted to analyze major cases of rhabdomyolysis using 
big data and propose a selection and operation plan to screen test 
items for early diagnosis. Through text mining analysis, the data of 
patients with rhabdomyolysis increased serum CK in proportion to the 
degree of muscle damage, as well as significantly increased myoglobin, 
AST, and LDH test items. CK, K, Ca, Pi, myoglobin, and LDH are released 
from muscle damage above the limit, so they were selected as 
screening test items for early diagnosis. Diagnostic kits, which are used 
to reduce medical costs and improve the quality of medical services, 
are currently widely used in biochemistry and urinalysis. If severe 
muscle pain and reddish-brown urine, which are typical symptoms of 
rhabdomyolysis, are left unattended, the kidneys may be damaged and 
metabolic diseases may occur, but early treatment may be possible in 
early detection, reducing the risk rate. To activate preventive diagnostic 
management, we actively utilize diagnostic kits for patients suspected 
of rhabdomyolysis to provide early screening diagnosis counseling 
and bi-directional information, and to propose as an operation plan, 
CK, myoglobin, and LDH as the final test items that can be used for 
early screening diagnosis. Summarizing the above results, among the 
details required for the many changes in the health care environment, 
the importance of big data analysis necessary for personalized medical 
science and the linkage of utilization plan suggested the possibility of 
an early diagnosis of rhabdomyolysis. It is believed that if more follow-
up studies increase the level of demand and satisfaction, and more 
diverse early diagnosis programs are developed and applied, they can 
contribute not only to medical expenses but also to the development 
of personalized medical science. 

Keywords: Rapid diagnostic test, Rhabdomyolysis, Text mining, 
Personalized medicine 

New Normal in Clinical Pathology: 4th 
Industrial Revolution

Hwanhee KIM, Rakyeong KIM, Junghyun KIM

Department of Biomedical Laboratory Science, Kyungbok University, 
Namyangju, Korea 

A statement was announced that the government would provide a 
2.8 trillion won worth of budget over 10 years among three major 
projects, such as non-memory semiconductors, futuristic cars, bio-
health. The government is trying to increase biohealth growth engines 
to lead the 4th industrial revolution. Big data is required in the bio-
medical field as one of the main tasks, therefore securing necessary 
clinical data is essential, and recently, various issues on managing 
clinical data have been a big issue. The new normal in the current era 
is to incorporate these skills in our daily routines and to be proficient 
with them. Methodology: Secondary research using google scholar. 
Several developed countries have been investing heavily in the 
development of customized medicine through big data analysis. 
The establishment of the big five data platforms that the korean 
government has intended to organize are hospital-level medical big 
data, new drug candidate big data, bio-patent big data, and national 
health public big data. It is a big data platform project with up to 1 
million people to improve public health by developing new drugs and 
medical technologies using information provided through big data 
platforms. '23andMe' has signed new drug development contracts 
with Genentech and Pfizer based on approximately 900,000 genetic 
big data samples, and foundation medicine has developed a service 
that recommends customized anticancer drugs to cancer patients 
based on genetic big data samples. Following these examples, It is 
now inevitable for bio -medical area workers to be less connected 
to the 4th industrial revolution. Especially when the clinical data is 
crucial as time proceeds. Clinical labortory scientists play a big role 
in collecting clinical data to secure it. In order to become a key factor 
in contributing to diversified new medical technologies and drug 
development in the future, We must understand and adapt to the 
trends of the 4th industrial revolution. Digital literacy is essential for 
us to prepare for upcoming eras. In big information age, the ability to 
identify and process suitable and appropriate information according to 
its purpose is vital. 

Keywords: Bio-health, Big data, Clinical data, Digital literacy, 4th 
industrial revolution 
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A Study on the Role of Medical 
Technologist in the Field of Infection 

Control in a New Era

Sungkuk HWANG, Haeyong JUNG, Phillip YANG, 
Hyeongjin LEE, Taehyeon KIM, 

Department of Biomedical Laboratory Science, Shinhan University, 
Uijeongbu-si, Korea 

Infectious diseases are a disease in which a pathogen multiplies in 
the body of humans or animals and spreads to a large number of 
people. Recently, due to the COVID-19 pandemic around the world, 
not only medical workers but also ordinary people have increased 
interest in infectious diseases and the surrounding environment. 
Therefore, in this study, the degree of microbial contamination of the 
body and surrounding objects is measured. Samples were collected 
using a sterile cotton swab. A cotton swab in a sterile container, 1 ml of 
sterile distilled water was added. Afterwards, samples were collected 
by cotton swabs, respectively. Then, 100 μl each was dispensed into 
BAP agar and TSA, and inoculated with a spreader. Thereafter, the 
media were incubated at 37℃, and colony counted two times for 
24 hours and 48 hours. As a result of culturing the sample for 48 
hours, the largest number of colonies were cultured with TMTC(Too 
many to count) for both BAP and TSA under the nail. In earphones, 
BAP 105 and TSA 121 colonies were cultured. In cell phones, BAP 35 
and TSA 30 colonies were cultured. In the keyboard, BAP 20 and TSA 
12 colonies were cultured. No more than 3 colonies were cultured 
on the palm, door handle, elevator button, and vending machine 
button. Through this study, two roles of medical technologists in the 
new era were considered. The first is the role as an epidemiological 
investigation or an infection control supervisor in the private sector. 
medical technologists are microbiology specialist who perform 
infection control tasks in hospitals. We think that by expanding these 
capabilities, it can be expected to play a role as an epidemiological 
investigation or an infection control supervisor in the private sector. 
The second is the role of health educators. In this study, the largest 
amount of colonies was cultured under the nails. It is possible that the 
subject did not perform proper hand washing. Accordingly, medical 
technologists can expect to perform the role of health educators for 
the public or students based on their professional knowledge and 
experience. 

Keywords: Medical technologists, Epidemiological investigation, 
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Learning of Computational Thinking for 
the Era and Post COVID-19 Pandemic
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Young PARK

Department of Biomedical Laboratory Science, College of Health Sciences, 
Yonsei University, Wonju, Korea 

COVID-19 has recorded about 19 million cases since the first case in 
Korea in 2020. Until now, COVID-19 has not ended and is prevalent. 
As a result, medical information including personal information on 
confirmed patients, identifying characteristics of COVID-19, and 
preventing and monitoring diseases has become vast. When a large 
number of patients occur due to a pandemic, biomedical laboratory 
scientists also need the ability to handle medical big data. In this 
study, we would like to share the experience of what education is 
necessary for future biomedical laboratory scientists. The Department 
of Biomedical Laboratory Science at Yonsei University opened a 
‘computational thinking’ class in 2020 to learn how to effectively 
utilize medical knowledge information in the clinical field. By learning 
a programming language Python in class, it was possible to learn 
a thinking system that solves problems using a computer. It was 
recognized that the most important thing due to the COVID-19 
pandemic was prevention, management, and untact diagnosis. 
Therefore, in this study, an ‘Untact screening test system’ was coded 
using Python. The untact screening test system is designed and 
coded to guide and send the necessary test kits by AI when a patient 
enters symptoms. When the diagnostic kit necessary for the patient 
is delivered to the house, the patient collects the sample himself and 
stores it in storage locker. The sample was delivered to the laboratory 
and the test was performed, and the result was set to be received 
through the application. Through the computing thinking class, we 
could understand how computers were programmed to perform tasks. 
At a time COVID-19 pandemic, what we needed as future biomedical 
laboratory scientists was appropriate education to respond to New 
Normal Era. It is believed that if students prepare for the future 
through education, we will be able to grow as competent biomedical 
laboratory scientists.

Keywords: Computational thinking, COVID-19, Pandemic, Python 
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Biomedical Laboratory Scientist In New 
Normal Era: Digital Pathology

Hyewon RYU, Jaewang LEE, Seokho KANG, Seoyeon 
KIM, Sunwoo PARK

Department of Biomedical Laboratory Science, Eulji University, 
Seongnam, Korea 

In the current medical field, the demand is also rapidly increasing 
due to a population aging and disease burden. In particular, after 
the explosive increase in medical demand due to the outbreak of 
COVID-19 in 2019, the limitations of the current medical system have 
been raised such as a lack of hospital facilities and professional health 
workers, and imbalance in medical services. The aim of this study was 
to evaluate future and competency of biomedical laboratory scientist 
in the new normal era. Data were collected from various articles and 
literature on the current work of biomedical laboratory scientist, and 
‘Digital Pathology’ was selected as the subject for this study. Data 
related to the digital pathology and market size were obtained from 
the Korea Science Journal and the Korea Health Industry Development 
Institute. A study has been reported that the efficiency of biomedical 
laboratory scientist can be improved 10 to 15% by using digital 
pathology. Moreover, the overseas digital pathology market has been 
growing at an average annual rate of 13.2%, and the domestic digital 
pathology market is also dramatically increasing at an average annual 
rate of 17.6%. Digital pathology has enabled database construction, 
algorithm-based image analysis, and cloud-based information sharing 
among expert groups, contributing to increase work efficiency and 
diagnostic accuracy in pathological diagnosis field. This study predicts 
that biomedical laboratory scientist is not a profession that will be 
replaced by the core technology of the 4th industry. And, convergence 
with digital pathology will strengthen the digital capabilities of the 
medical system that have great potential of development and power. 
In addition, as biomedical laboratory scientist grow along with digital 
pathology, it is expected that they will be able to take a leap forward 
in various fields such as diagnostic tests, the healthcare industry, drug 
and therapeutic development, and genetic diagnosis. If we expand the 
curriculum such as the core competency-based education system and 
NCS (Nation Competency Standard) in preparation for the 4th industrial 
revolution, it is thought that we will be able to develop as a medical 
technologist with expertise in the new normal era.

Keywords: Biomedical laboratory scientist, Digital pathology, Medical 
system, New normal era 

Inter-Professional Education One Step 
Forward to Patient-friendly Medical 

Service

Seokho KANG, Jaewang LEE, Rayun LEE, Jieun KU

Department of Biomedical Laboratory Science, Eulji University, 
Seongnam, Korea 

After the COVID-19 pandemic, medical systems in many countries 
collapsed. It started making problems such as a lack of medical 
personnel and misunderstandings between healthcare workers in 
communication. The solution to this problem is not just to increase 
the number of medical personnel. Even if we increase the number of 
medical personnel, we can’t endure the increasing number of patients 
who need suitable medical services in an unexpected pandemic. 
In order to provide advanced service, healthcare workers including 
biomedical laboratory scientists are required to have collaboration 
and communication skills. To make this happen, Eulji University 
started Interprofessional Education(IPE) program in 2019. Information 
is collected from various articles and thesis about IPE in other fields 
such as IPE of doctor-nurse in many universities in the Republic of 
Korea. Also, data and information about IPE program of biomedical 
laboratory science and other majors are collected from Eulji University. 
A study on IPE in medical schools reported that we need IPE in the 
medical system because colla borative teamwork is needed in the 
medical field (42%). It also said that IPE is needed because it can make 
medical personnel understand other fields (31%) and make them 
to learn communication skills in the medical field. At Eulji University 
(Seongnam), IPE program started in 2019. Department of biomedical 
laboratory science, radiological science, physical therapy, paramedic/
emergency rescue, and medical engineering is in IPE program and its 
main content is Problem Based Learning (PBL). IPE program at Eulji 
University will make each department’s students understand each 
other and communicate better than before. We thought that the lack 
of medical personnel and communication between them caused 
by COVID-19 lowered the quality of medical service. Therefore if the 
medical personnel communicate well with other departments, they 
will provide patients with a better quality of service. At Eulji University, 
IPE is the first step to achieving this goal. If the diagnosis, treatments, 
and nursing are carried out smoothly through collaborative teamwork 
of medical personnel, it can wisely overcome the pandemic situation 
that may occur in the future and it will enhance the quality of medical 
service. 

Keywords: Collaborative teamwork, Communication, Interprofessional 
Education, Problem based learning 
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Science. The ISO abbreviated title is "Korean J Clin Lab Sci". The primary title is "Korean Journal of Medical Technologists" 
(Volume 1, 1967~Volume 26, 1994). The change title is "Korean Journal of the Clinical Laboratory Science" (Volume 27, 
1995~Volume 35, 2003, ISSN 1229-2850) and "Korean Journal of Clinical Laboratory Science" (Korean J Clin Lab Sci, 
Volume 36, 2004~Present, pISSN 1738-3544, eISSN 2288-1662). KJCLS (http://www.kjcls.org/) is published by the Korean 
Society for Clinical Laboratory Science (http://www.kscls.or.kr/). In 2021, KJCLS (http://www.kjcls.org/) is registered by by 
International Standard Name Identifier (ISNI, 0000 0004 6406 3334).

1. Issue date
KJCLS is published on the day of March 31, June 30, September 30, and December 31.

2. Aims and Scope
KJCLS aims to promote the field of clinical laboratory science (hematology, transfusionology, chemistry, immu- nology, 
microbiology, histology, cytology, genetics, cardiopulmonary physiology, neurophysiology, management, education, 
biomedical sciences, and health sciences) through publication of research results from scientists and medical technologists.

3. Bibliographical indexes and Databases
KJCLS is indexed by KCI (Korea Citation Index) and DOAJ (Directory of Open Access Journal).

4. Open Access Policy
KJCLS follows the open access journal. The full text is freely accessible from the web site (http://www.kjcls.org/journal/
archives.html). This is an Open Access journal distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

5. Copyrights
All material published in the Journal will be copyrighted by Korean Society for Clinical Laboratory Science.

6. Article processing charge and Subscription fee
Article processing charge (publication, review, and English abstract correction fee) is free. Subscription fee is 65,000 Korean 
Won (US $65).

Research and Publishing Ethics Guidelines
General Research and Publishing Ethics are decided by the Korean Society for Clinical Laboratory Science Research Ethic 
Committee. For policies on research and publication ethics not stated in these instructions, “Guidelines on Good Publication 
Practice by the COPE (http://publicationethics.org/internationalstandards-editors-and-authors, Committee on Publication 
Ethics, 1997)”can be applied.

1. Protection of human and animal rights
1)  In the case of human experimentation, the authors must state in the text of their paper that the research has been carried 

out in accordance with the “Declaration of Helsinki (http://www.wma.net/en/30publications/10policies/b3, World Medical 
Association, 2008)”or the “Enforcement Decree of Bioethics and Safety Act by the MHW (http:// irb.or.kr, Ministry of Health & 
Welfare, 2013)”. Consent must be obtained from each patient or subject after being given a full explanation of the purpose, 
nature and risk of all procedures used. In the case of animal experimentation, authors must state in the text the anesthetic 
procedures used in full, and all precautions they took to ensure that the animals did not suffer unduly during and after the 

Submission Guidelines
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experimental procedure.
  Authors must confirm that the experimental procedures were carried out in accordance with the “Laboratory Animal Act 

by the MAFRA & MFDS (http://www.mafra. go.kr/, Ministry of Agriculture, Food and Rural Affairs, 2008; http://www.mfds.
go.kr/, Ministry of Food and Drug Safety, 2012)”, in principle.

2)  The Editorial Committee may ask for the submitting 
patients' consent or certification of approval by the Institutional Review Board.

2. Research misconduct
1) Fabrication: Artificial production of data or research results that do not exist or reporting and presenting such matters

2)  Falsification: Manipulating the materials, apparatus, and methods related to the study falsely, or any conduct obstructing 
accurate presentation of the study results by replacing or deleting research results 

3) Plagiarism: Stealing others' ideas, study results, products, saying, etc. without appropriate citation

4) Deletion: Intentional deleting of obstructive data in deriving the desired results

5)  Self-deception: Unconsciously applying subjectiveness to research data collection due to biased thinking and premature 
predictions of the research

6)  Duplicate submission: Submitting manuscripts that have been submitted to other journals or are in the course of such 
process to our journal or vice versa

7)  Paper partitioning: Using a significant portion of an already published paper for preparing a new paper for submission to 
the journal

8)  Inappropriate listing of authors: Not listing researchers having contributed to the study without reasonable cause, or listing 
unqualified people as authors without any contribution to the study as a courtesy or token of appreciation

9) Suggesting, forcing, or intimidating others to conduct the above violations

10)  Intentional intervention of an investigation of the above violations by himself/herself or for others or harming or 
threatening to harm an informant

3. Authorship
An author is considered as an individual who has made substantive intellectual contributions to a published study and whose 
authorship continues to have important academic, social, and financial implications. The following criteria for authorship: 1) 
substantial contributions to conception and design, acquisition, analysis, and interpretation of data; 2) drafting the article 
or revising it critically for important intellectual content; and 3) final approval of the version to be published. Authors should 
meet criteria 1), 2), and 3) These criteria are applicable to those journals that distinguish the authors from other contributors.

4. Conflict of interest
Conflict of interest exists when an author, reviewer, or editor has financial or personal relationships that inappropriately 
influence his/her actions. All authors should disclose their conflicts of interest, for example, consultancies, stock. Each author 
should certify the disclosure of any conflict of interest with his/her signature.

5. Consideration of Sex/Gender
In basic and preclinical biomedical research using animals or clinical studies (all human subject research), sex (a biological 
variable) or gender (a socio, cultural, and psychological trait) should be factored into research designs and analyses and 
reported in a manuscript as follows.
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1) Animal experiments
 (1) Animals' source, authentication, and biological characteristics should be described.
 (2)  Whenever possible, animals should be studied equally with both sexes and the results according to their sex should be 

reported.

2) Human subject research
 (1) Sex and gender should be described separately and correctly.
 (2)  Whenever possible, the research subjects should include men and women, and the results according to sex/gender 

should be analyzed and reported.

Submission Guidelines
The Korean Journal of Clinical Laboratory Science(KJCLS) must be written in Korea or English language. The manuscript 
types are comprised of original article, case report, and review article. Author (at least one author in case of multiple authors) 
of submitted manuscript be a member. Non-members can submit their manuscript upon the approval of the Editorial 
Committee. The author's name, affiliation, title,
abstract, key words, corresponding author's contacts, tables, figures, references, acknowledgements, conflict of interest, 
and author's position should be specified only in English. This regulation is revised based on the “Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals” developed by the ICMJE (http://www.icmje.org, International Committee 
of Medical Journal Editors, 2007) and are supplemented ethical principles and rules for references. Other citation style not 
described in the instructions, “the NLM Style, 2nd edition (http://www.nlm.nih.gov/citingmedicine, National Library of 
Medicine, 2007)” can be applied.

1. Preparation of manuscript
Manuscript should be prepared in A4 paper with space of mm from top, bottom, right side and left side. Font (Sinmyeongjo 
or Hamchorom Batang in Korean article; Times New Romans in English article) size should be 10.0 points, line-height 160%. 
The length of manuscript should not exceed 12 pages (Original article is maximum 12, Case report is maximum 8, Review 
article is maximum 16). The format for word process program accepted is Hangul word or MS word, the language of the full 
text can be Korean and English. Medical terminology should be followed by the recent terminology book published by the 
Korean Medical Association.

2. Submission of manuscript
1)  Every manuscript should be submitted as an electronic file through the website (http://www.kjcls.org/submission/

Login.html): “Step 1” Checklist and Ethics Policy & Copyright Transfer check, “Step 2” Type, Title & Abstract (including 
similarity, ethics, certification of IRB or IACUC), “Step 3” Authors & Institutions(including ORCID), “Step 4” File Upload (Cover, 
Manuscript, Figure), “Step 5” Proof & Submit (PDF convert), “Step 6” e-mail Agreement (Ethics Policy & Copyright Transfer).

2)  Lead author (first author or corresponding author) should upload 3 separate files: (1) Cover file (article types, research areas, 
title, running title, authors, affiliations, corresponding author's contacts, ORCID number, acknowledgments, conflicts of 
interest, author's position), (2) Manuscript file (title, running title, abstract, key words, introduction, materials and methods, 
results, discussion, references, tables, andfigure legends), (3) Figure file. 

3) Author's checklist.

4) Authors' assignment of ethics policy and copyright transfer (E-mail).

3. Title
The title should not exceed 2 lines in English. A running title should be added if used "heads" in publication.

4. Author
The number of authors should not exceed 10 (Original article is maximum 10, Case report is maximum 8, Review article is 

307



2022 The 60th Congress of the Korean Association of Medical Technologists

maximum 4). Write ORCID (Open Researcher and Contributor ID) of correspondent author and submit thesis.

5. Abstract and Key words
The unstructured abstract should be 200 words in English (Original article is 180~200, Case report is 140~150, Review article 
is 180~200). The key words should be 3 to 5 words. Use terms from the MeSH 
(http://www.nlm.nih.gov/mesh/MBrowser.html).

6. Main text
The original article should be arranged in the following headings: introduction, materials and methods, results, and 
discussion. The case report should consist of introduction, case, and discussion. The review article should consist of 
introduction, main issue, and conclusion.

1)  Introduction: Cleary state the need of this study and main question or hypothesis of this study. Summarize the literature 
review or background in the area of the study.

2)  Materials and Methods: Describe the study design, setting and samples, materials and measurements, procedure, analysis 
used.

3)  Results: Describe the main results in a concise paragraph. This section should be the most descriptive. Note levels of 
statistical significance and confidence intervals where appropriate.

4)  Discussion: Make discussion based only on the reported results. Conclusions should be written at the end of the discussion 
section.

7. Acknowledgments, Conflict of interest, and Author's information (Position)
This section should include a general acknowledgements conflict of interest, and author's position.

8.  Reference citations in the main text Serially number the references in the order of citation in the main 
text with Arabic numerals in brackets (e.g. [1], [1, 2], [2-5], [1, 3, 5]).

9. References
All references cited in the main text must appear in the Reference list. The total number of references should be 10 to 30 
(Original article is 10 to 30, Case report is 5 to 15, Review article is 40 to 60). List all authors if there are less than or equal to 6 
authors. List the first 6 authors followed by “et al” if there are more than 6 authors. Journal titles should be described as a full 
name. If the reference is in Korean, then list the English version listed in the reference.

1) Journal
-  (e.g.) 1. Jekal SJ, Oh HS, Choi YJ, Jo HJ, Park CS. Significance of thin layer chromatography of pyronin Y obtained from various 

commercial sources: the relevance of histologic staining quality. Korean Journal of Medical Technologists.
 1994;26:23-34.
-  (e.g.) 1. Koo BK, Sung HJ, Rhee KJ, Yang BS, Joo SI, Choi SG, et al. Fifty years of the Korean Journal of Clinical Laboratory 

Science: About name and KCI registration. Korean J Clin Lab Sci. 2017;49:187-202.
 https://doi.org/10.15324/kjcls.2017.49.3.187

2) Report
-  (e.g.) Lee HK. Fact analysis and integration plans on North Korea's health care personnel for unification. Research report. 

Seoul: Ministry of Unification; 2015 Mar. p439-546.

3) Book
- (e.g.) 1. Sunheimer RL, Graves L. Clinical laboratory chemistry. 1st ed. New York: Pearson; 2011. 
-  (e.g.) 1. Clinical and Laboratory Standards Institute. Molecular methods for clinical genetics and oncology testing; approved 
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guideline-3rd ed, MM01-A3. Wayne, PA: Clinical and Laboratory Standards Institute; 2012. p47-63.
-  (e.g.) 1. De Leiis RA, Hoda RS. Immunochemistry and molecular biology in cytological diagnosis. In: Koss LG, Melamed MR, 

editors. Koss' Diagnostic cytology and its histopathologic bases. 5th ed. Philadelphia: Lippincott Williams & Wilkins; 2006. 
p1635-1680.

-  (e.g.) 1. Latimer KS, Mahaffey EA, et al. Duncan and Prasse's Veterinary laboratory medicine: Clinical pathology. 4th ed. Park 
NY, Kang MI, et al, translators. Chichester: Wiley-Blackwell; 2003.

4) Online source
-  (e.g.) 1. Statistics Korea. 2010 life tables for Korea [Internet]. Seoul: Statistics Korea; 2011 [cited 2012 January 16]. Available 

from: http://kostat.go.kr/portal/korea/kor_nw/3/index.board?bmode=read&aSeq=252533

5) Master's thesis and doctoral dissertation are not permitted to be as a references.

6) Conference proceeding and conference abstract are not permitted to be as a references.

10. Table and Figure
The number of tables and figures should be 1 to 10. Each table and figure should be placed on a separate sheet. Number 
tables consecutively and supply a brief title at the top for each. Footnotes to a table are typed immediately below the table. 
The references marks are superscript small letters (*, †, ‡, §, ∥, ¶, #, **, ††, ‡‡, etc) withthe footnotes arranged alphabetically 
by the superscripts.

11. Authors' checklist and Authors' agreement of ethic policy & copyright transfer
Authors should complete the authors' checklist and authors' agreement of ethic policy & copyright transfer (http://www.kjcls.
org/authors/sub01.html) followed by
signing, and submit these with the manuscript. It is should be submitted at Editorial Office. Manuscript cannot be published 
without this form.

12. On-line manuscript submission and review system
Authors are requested to submit their papers electronically by through the On-line manuscript submission and review system 
(http://www.kjcls.org/submission/Login.html). For more information on the Korean Society for Clinical Laboratory Science, 
please go to http://www.kscls.or.kr/.

1) Editorial Office:
 Korean Journal of Clinical Laboratory Science 5FL KAMT Bldg. 41, Jongam-Ro, Seongbuk-Gu, Seoul 02811, Korea
 Tel: +82-2-3291-5435 / Fax: +82-2-3291-5621 / E-mail: office@kjcls.org, kamt@hanmail.net
2) Please read all instructions before submitting.
3) The submission of manuscripts is processed (1)
 Manuscript type, Title, and Abstract, (2) Authors and
 Affiliations, (3) File upload, (4) Proof and Submit.

Review Guidelines
All review process will be done on-line manuscript submission and review system. Submitted manuscripts are usually 
reviewed by 3 experts (editors and reviewers) for blinded peer review. The peer reviewers shall evaluate the manuscript 
within 14 days after review request. Review results of the “regular-track” manuscripts are notified manuscripts are decided 
within 8 weeks after the initial submission. The Korean Journal for Clinical Laboratory Science (KJCLS) Editorial Committee will 
make a final decision on the approval for publication of the submitted manuscripts and can request any further corrections, 
revisions, and deletions of the article text if necessary. Review and publication processes not described in the Instructions, 
will be incorporated into “Editorial Policy Statements approved by the CSE (http://www.councilscienceeditors.org/, Council of 
Science Editors, 2006)” can be applied.

309



2022 The 60th Congress of the Korean Association of Medical Technologists

1. Review evaluation
1) Suitability of the research topics (in agreement with the inauguration purpose of this Society)

2) Quality and uniqueness of the study

3) Research methods and the validity of logical development

4) Suitability of paper arrangement

5) Accuracy of references (citation in the main text, enumeration in references)

6) Academic and social contribution by the study results

7) Confirmity with the research ethics set by the Society

2. Review results
1) "Accepted" (Accepted for publication): The manuscript will be forwarded to the publisher without further corrections.

2)  "Minor revisions" (Open to acceptance after the suggested revision): The author should address the comments from the 
reviewers, which will be confirmed by the reviewers before being sent to the publisher.

3)  "Major revisions" (Resubmit after the suggested revisions): The author should address the comments from the reviewers 
and make the appropriate corrections for review by the reviewers.

4)  "Rejection" (Not accepted for publication): (1) When 1 out of the 3 reviewers rejects the manuscript; (2) If the authors fail to 
submit a revised manuscript within 8 weeks, the final decision is made by the Editorial Committee.
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체외진단

역사전시관
성현메디텍은 과거를 통해 현재를 발전시키고

미래의 밝은 희망을 지향합니다
<현미경 역사>

· 2002년 2월 ㈜성현메디텍 창립

· 2011년 엘리어헬스케어㈜ 대리점 계약 체결(현 애보트래피드진단㈜)

· 2012년 진바이오텍 대리점 계약 체결(현 ㈜브라이텍)

· 2016년 체외진단 역사전시관 개관

· 2016년~현재 체외진단 역사전시관 외부 역사전시 진행

(대한진단검사의학회 & 대한임상병리사협회 및 분과학회 등)

”고객을 정성껏 섬기겠습니다”

㈜성현메디텍소개 ㈜성현메디텍연혁

㈜성현메디텍은 체외진단 유통업을 중심으로 고객집단의 성공과

발전에 기여하고자 노력해왔으며, 체외진단분야의 미생물학, 혈액학, 

자동화 등의 제품군을 영업 · 판매 · 관리할 뿐 아니라, 체외진단

역사전시관 컨텐츠를 통해 종합학술제, 시/도

임상병리사회/분과학회 등 다양한 학술대회에서 전시·협찬을

진행하여 협회 회원분들의 즐거움을 더하는데 기여하고 있습니다.

문의: 02-455-2142~44 / 주소: 서울시 동대문구 망우로 14길 10 / E-Mail: shmedi@hanmail.net / ㈜성현메디텍 대표이사 차경환(010-5226-9913)













Qualitative & Quantitative 
Immunoassay System
ABSOL SERIES provide a quick, accurate result

ABSOL HS Test menu

ABSOL Test menu

Neurodegenerative
disease*

Beta Amyloid Oligomer p-Tau217
Cardiovascular

disease
High Sensitive Troponin IAβ 42/40 ratio NfL(Neurofilament light)

p-Tau181

[* : Under Developing Markers]

[* : Under Developing Markers]

Thyroid
TSH TSH & FT4 Combo Adrenal Cortisol

Free T4
Cardiac*

Troponin I TnI & CK-MB Duo

Urology PSA Testosterone NT-proBNP TnI & CK-MB & NT-proBNP Combo

Bone Metabolism Vitamin D PTH*

Respiratory
COVID-19 lgM/lgG Combo Influenza A/B

Inflammation
PCT PCT & CRP Combo COVID-19 Ag COVID-19 Tab & Nab Combo

CRP Influenza A/B & COVID-19 Ag Combo

Save More Lives, Make Healthy Conditions

(14057) 1303. Digital Empire B. Simin-daero 383 beon-gil. Dongan-Gu. Anyang-si. Gyeonggi-Do. Republic of Korea

E  sales@absology.co.kr   l   T  82-31-348-8637   l   F  82-31-348-8635   l   W  www.absology.co.kr

ABSOL ABSOL
HS

· Test Time : 5 Min

· Duo & Combo Test available

· Built-in Heating tray

· Blood testing about Alzheimer's & Cardiovascular disease

· High Sensitivity (Detecting Femtogram Levels) 

· Built-in Heating tray





The 20 steps of manual differentials

1. Prepare slide
2. Put the slide on the stage
3. Use the 10x objective
4. Bring image into focus
5. Move slide to thin area
6. Use the 40x objective
7. Focus image
8. Move slide to thinner area
9. Try to find 2 to 3 white blood cells in one 

microscopic field
10. Turn the nose piece so that it is half way 

between the 40x and the 100x objectives
11. Put oil on the slide
12. Turn the nose piece so that the 100x objective

clicks into place
13. Focus the image
14. Turn up the light if needed
15. Re-identify a good area of the slide
16. Start counting the white blood cells
17. Record the white blood cells with a diff pad
18. Re-focus as needed to make sure you identify

the cells 
19. Repeat movement from field to field until 

you have identified 100 blood cells
20. Make sure you follow a strict pattern so that 

you don’t double count any white blood cell 

The 4 steps of automated differentials

1. Prepare slide
2. Place magazine of slides into analyzer
3. Review and verify the pre-classified white 

blood cells and the pre-characterized red 
blood cells presented on the screen

4. There is no Step 4

www.cellavision.com
sean.jung@cellavision.com




