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Program at a Glance, April 26(Fri), 2019

*Poster presentation: 13:00-15:10, April 26(Fri), 2019

Room

Time

Room 1 Room 2 Room 3 Room 4 Room 5 Room 6

Poster

presentation

Convention

center 2F

Grand Ballroom  B

English-Korean

translation

Convention

center 2F

Grand Ballroom  A

English-Korean

translation

Avenue 1F

Hankang Hall

Avenue 2F 

Geumkang A Hall

Avenue 3F 

Dongkang B Hall

Avenue 3F

Dongkang A Hall

08:30-

10:00

Opening Ceremony

Plenary session

English-Korean

translation

Broadcast

(Audio and Video
from room 1)

- - - - Namkang A
Poster

presentation 1, 2
(English)

Namkang B
Poster 

presentation 3, 4
(English)

Dongkang D
Poster

presentation 5, 6
(Korean)

Dongkang C
Poster

presentation 7, 8
(Korean)

Namkang C
Poster

presentation 9,10
(Korean)

Geumkang B
Poster 

presentation 11,12
(Korean)

Four Season
Poster

presentation
13, 14, 15
(Korean)

Poster display
(09:00-16:00)

10:00-

10:30
Coffee break [Four Season: Coffee lounge]

10:30-

12:00

Sepsis 1

English-Korean

translation

Severe pneumonia

English-Korean

translation

Neurologic 
evaluation

andmonitoringin
the ICU

Korean Only

ECMO

Korean Only

ICU rehabilitation

Korean Only

Neurotrauma

Korean Only

12:00-

13:00

Luncheon 1
(Sponsored by Pfizer)

Korean Only

Luncheon 2
(Sponsored by MSD)

Korean Only

-
Luncheon 3 

(Sponsored by Draeger)

Korean Only

-
Fellowship 
program

directors' meeting

13:00-

14:00

Oralpresentation1

English-Korean

translation

Korea-Japan
joint congress

oral presentation

(Oral presentation 3)

English-Korean

translation

Oralpresentation5

Korean Only

Oralpresentation7

Korean Only

Oralpresentation9

Korean Only

Oralpresentation11

Korean Only

14:10-

15:10

Oralpresentation2

English-Korean

translation

Korea-Japan
joint congress

oral presentation

(Oral presentation 4)

English-Korean

translation

Oralpresentation6

Korean Only

Oralpresentation8

Korean Only

Oralpresentation10

Korean Only

Oralpresentation12

Korean Only

15:10-

15:40
Coffee break [Four Season: Coffee lounge]

15:40-

17:10

Rapid response

systems

English-Korean

translation

Cardiopulmonary

resuscitation

English-Korean

translation

Issues and trends

(15:40~16:40)

English & Korean

Only

Low volume

resuscitation

Korean Only

Drug prescription 
in the ICU and the
role of pharmacists

Korean Only

Research and
ethics symposium

Korean Only

17:10 Award Ceremony (17:10) & Welcome Reception (18:00) : Room 1 & Lobby, Grand Ballroom, Convention center
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Program at a Glance, April 27(Sat), 2019

Room

Time

Room 1 Room 2 Room 3 Room 4 Room 5 Room 6 Room 7

Poster

display

Convention

center 2F

Grand Ballroom  B

English-Korean

translation

Convention

center 2F

Grand Ballroom  A

English-Korean

translation

Avenue 1F

Hankang Hall

Avenue 2F 

Geumkang A Hall

Avenue 3F 

Dongkang B 

Hall

Avenue 3F

Dongkang A Hall

Avenue B1 

Namkang

A Hall

08:30-

10:00

Corticosteroids

English-Korean

translation

Korea-Japan

joint congress

Korean-

Japanese

translation 

High flow

nasal cannula

Korean Only

A fresh look into

traditional practices 

: Keep them or get

rid of them?

Korean Only Ultrasound

workshop1
(Thoracic
ultrasound
for critically
ill patients

course)

Korean Only

-

Advanced

hemodynamic

monitoring

workshop

(Namkang 
A,B,C Hall)

Korean Only

Posterdisplay:

Four Season

(09:00-16:00)

Coffee break
10:00-

10:30
Coffee break [Four Season: Coffee lounge]

10:30-

12:00

End of life care

(POLST)

English-Korean

translation

Korea-Japan

joint congress

Korean-

Japanese

translation 

Artificial intelligence
and machine

learning: Hidden 
treasures?

Korean Only

Policy for critical
care nursing

Korean Only

Sedation and 
delirium

English & Korean

Only

12:00-

12:30

General assembly

Korean Only

Broadcast
(Audio and Video

from Room 1)

- - - - -

12:30-

13:30

Luncheon 4
(Sponsored by 3M)

Korean Only

Luncheon 5
(Sponsored by Pfizer)

Korean Only

- - - - -

13:30-

15:00

Special Lecture

Digital healthcare 

: What is

happening

outside the ICU?

English-Korean

translation

Trauma

English-Korean

translation

Nutrition

(13:30-15:10)

Korean Only

Recent updates

in CRRT

Korean Only

Ultrasound
workshop 2
(Ultrasound-

guided
procedure)

Korean Only

Korea-Japan
joint congress

oral presentation

(Oral presentation13)

English Only

Oral

presentation

15

Korean Only

15:00-

16:30

Sepsis 2

(15:10-16:40)

English-Korean

translation

Coagulation in the 

critically ill

English-Korean

translation

ARDS: A different 

perspective

(15:10-16:40)

Korean Only

Critical care in organ 

transplantation

Korean Only

Korea-Japan
joint congress

oral presentation

(Oral presentation14)

English Only

Oral 

presentation

16

Korean Only
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The 39th KSCCM Annual Congress and
Acute Critical Care Conference 2019

The 19th Joint Scientific Congress
of the KSCCM and JSICM

Program

April 26(Fri), 2019

Room 1 (Convention center 2F, Grand Ballroom B) English - Korean translation

08:30-10:00 Opening Ceremony and Plenary session Chairperson: Sanghyun Kwak (KSCCM President Elect, Korea)

08:30-09:00 The working status of intensivists in Korea Sung-Jin Hong (KSCCM President, Korea)

09:00-09:30 Challenges and opportunities in intensive care medicine in Europe
Jozef Kesecioglu (ESICM President, Netherlands)

09:30-10:00 Current status of intensive care medicine in the USA Heatherlee Bailey (SCCM President, USA)

10:00-10:30 Coffee break

10:30-12:00 Sepsis 1 Chairperson: Seok-Chan Kim (The Catholic Univ of Korea, Korea)
Chong-Jen Yu (National Taiwan Univ Taiwan)

10:30-11:00 Controversies in antimicrobial treatment for sepsis Kyungmin Huh (Sungkyunkwan Univ, Korea)

11:00-11:30 Treatment of sepsis with vitamin C, thiamine and steroids
Greg Martin (Emory Univ, USA)

11:30-12:00 Microcirculation in septic shock Tony, Yu-Chang Yeh (National Taiwan Univ, Taiwan)

12:00-13:00 Luncheon 1 (Sponsored by Pfizer) Chairperson: Sanghyun Kwak (Chonnam National Univ Korea)

12:00-13:00 Rising issue of antimicrobial resistance in ICU: The role of tigecycline Yong Pil Chong (Univ of Ulsan, Korea)

13:00-14:00 Oral presentation 1 Chairperson: Sang-Min Lee (Seoul National Univ, Korea)
Stephen Pastores (Memorial Sloan Kettering, USA)

14:10-15:10 Oral presentation 2 Chairperson: Chi-Min Park (Sungkyunkwan Univ, Korea)
Jozef Kesecioglu (UMC Utrecht, Netherlands)

15:10-15:40 Coffee break

15:40-17:10 Rapid response systems Chairperson: Gee Young Suh (Sungkyunkwan Univ, Korea)
Kenichi Matsuda (Univ of Yamanashi, Japan) 

15:40-16:10 An algorithm based on deep learning for predicting in‐hospital cardiac arrest
Joon-Myoung Kwon (Mediplex Sejong Hosp, Korea)

16:10-16:40 Reimbursement scheme for RRS in South Korea Seok-Chan Kim (The Catholic Univ of Korea, Korea)

16:40-17:10 Composition, hours, shapes, and forms of RRS: What works best? Yeon Joo Lee (Seoul National Univ, Korea)
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Room 2 (Convention center 2F, Grand Ballroom A) English - Korean translation

08:30-10:00 Opening Ceremony and Plenary session Broadcast (Audio and Video from Hall A)

10:00-10:30 Coffee break

10:30-12:00 Severe pneumonia Chairperson: Chae-man Lim (Univ of Ulsan, Korea)
Shigeki Fujitani (St. Marianna Univ, Japan)

10:30-11:00 Nonbacterial etiology and severe pneumonia Young Seok Lee (Korea Univ, Korea)

11:00-11:30 Procalcitonin-guided treatment in pneumonia Jinsoo Min (The Catholic Univ of Korea, Korea)

11:30-12:00 Corticosteroids: What the guidelines tell us Stephen Pastores (Memorial Sloan Kettering, USA)

12:00-13:00 Luncheon 2 (Sponsored by MSD) Chairperson: Namryeol Kim (Korea Univ, Korea)

12:00-13:00 Overcoming the challenge of multidrug-resistant bacterial infection include pseudomonas:
Noval solutions to an urgent crisis

Hang Joo Cho (The Catholic Univ of Korea, Korea)

13:00-14:00 Korea-Japan joint congress oral presentation (Oral presentation 3)
Chairperson: Young Rock Ha (Bundang Jesaeng General Hosp, Korea)

Shigeki Fujitani (St. Marianna Univ, Japan)

14:10-15:10 Korea-Japan joint congress oral presentation (Oral presentation 4)
Chairperson: Won-Yeon Lee (Yonsei Univ, Korea)

Moritoki Egi (Kobe Univ, Japan)

15:10-15:40 Coffee break

15:40-17:10 Cardiopulmonary resuscitation Chairperson: Sanghyun Kwak (Chonnam National Univ, Korea)
Heatherlee Bailey (Durham VA Medical Center, NC, USA)

15:40-16:10 Basic science of cardiopulmonary resuscitation Ki Young Jeong (Kyung Hee Univ, Korea)

16:10-16:40 Epinephrine in cardiac arrest Jae Hyuk Lee (Seoul National Univ, Korea)

16:40-17:10 Goldilocks in the ED and ICU: Finding just the right temperature and managing the sequela
Heatherlee Bailey (Durham VA Medical Center, NC, USA)

Room 3 (Avenue 1F, Hankang Hall)

10:00-10:30 Coffee break

10:30-12:00 Neurologic evaluation and monitoring in the ICU Chairperson: Sung-Hee Hwang (Hallym Univ, Korea)

10:30-11:00 Precise prognostication after CA: Amplitude integrated EEG  Kyu-Nam Park (The Catholic Univ of Korea, Korea)

11:00-11:30 Inside the black-box: Brain monitoring in the ICU Sang-Bae Ko (Seoul National Univ, Korea)

11:30-12:00 Clinical and electrophysiological diagnosis in ICU acquired weakness
Hyung Jun Park (Univ of Ulsan, Korea)

13:00-14:00 Oral presentation 5 Chairperson: Seok Chan Kim (The Catholic Univ of Korea, Korea)
Jin Park (Ewha Womans Univ, Korea)

14:10-15:10 Oral presentation 6 Chairperson: Hong-Beom Bae (Chonnam National Univ, Korea)
KwangWook Jo (The Catholic Univ of Korea, Korea)

15:10-15:40 Coffee break
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15:40-16:40 Issues and trends Chairperson: Won-Yeon Lee (Yonsei Univ, Korea)

15:40-16:10 Antibiotics after aspiration: Pneumonia vs. pneumonitis? Young-Jae Cho (Seoul National Univ, Korea)

16:10-16:40 Oxygen in critical lillness: Friend or foe? Moritoki Egi (Kobe Univ, Japan)

Room 4 (Avenue 2F, Geumkang A Hall)

10:00-10:30 Coffee break

10:30-12:00 ECMO Chairperson: Choon Hak Lim (Korea Univ, Korea)

10:30-11:00 Extracorporeal CPR: Who is the target population? Yang Hyun Cho (Sungkyunkwan Univ, Korea)

11:00-11:30 Extracorporeal membrane oxygenation: The current role in acute respiratory distress syndrome
Kyeongman Jeon (Sungkyunkwan Univ, Korea)

11:30-12:00 Preventing complications: Limb ischemia, etc Dong Jung Kim (Seoul National Univ, Korea)

12:00-13:00 Luncheon 3 (Sponsored by Draeger) Chairperson: Won-Yeon Lee (Yonsei Univ, Korea) 

12:00-13:00 Functional imaging of the lung: Focused on electrical impedance tomography
Chae-man Lim (Univ of Ulsan, Korea)

13:00-14:00 Oral presentation 7 Chairperson: Wonil Choi (Keimyung Univ, Korea)
Seung-Young Oh (Seoul National Univ, Korea)

14:10-15:10 Oral presentation 8 Chairperson: Se Hee Na (Yonsei Univ, Korea)
Jinsoo Min (The Catholic Univ of Korea, Korea)

15:10-15:40 Coffee break

15:40-17:10 Low volume resuscitation Chairperson: Suk-Kyung Hong (Univ of Ulsan, Korea)

15:40-16:10 Low volume resuscitation in trauma Ye Rim Chang (Dankook Univ, Korea)

16:10-16:40 Low volume resuscitation in sepsis Sunghoon Park (Hallym Univ, Korea)

16:40-17:10 Low volume resuscitation in ARDS So Young Park (Ewha Womans Univ, Korea)

Room 5 (Avenue 3F, Dongkang B Hall)

10:00-10:30 Coffee break

10:30-12:00 ICU rehabilitation Chairperson: Suk-Kyung Hong (Univ of Ulsan, Korea)

10:30-11:00 Awareness and management of dysphagia in the ICU Sun Im (The Catholic Univ of Korea, Korea)

11:00-11:30 Pre-and post-extubation management Myung Hun Jang (Pusan National Univ, Korea)

11:30-12:00 The role of the rehabilitation coordinator in the intensive care unit
Sae Rom Pak (Asan Medical Center, Korea)

13:00-14:00 Oral presentation 9 Chairperson: Joongbum Cho (Sungkyunkwan Univ, Korea)
Won Kyoung Jhang (Univ of Ulsan, Korea)

14:10-15:10 Oral presentation 10 Chairperson: Jae Hee Chung (The Catholic Univ of Korea, Korea)
Ki Young Jeong (Kyung Hee Univ, Korea)

15:10-15:40 Coffee break
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15:40-17:10 Drug prescription in the ICU and the role of pharmacists
Chairperson: Young Hee Lee (Ajou Univ Medical Center, Korea)

15:40-16:10 Newly applied drug administration methods in ICU Sun Mi Jung (Severance Hosp, Korea)

16:10-16:40 Medication use in ECMO You Min Sohn (Samsung Medical Center, Korea)

16:40-17:10 The role of critical care pharmacists - Past, present, and future
A Jeong Kim (Seoul National Univ Hosp, Korea)

Room 6 (Avenue 3F, Dongkang A Hall) 

10:00-10:30 Coffee break

10:30-12:00 Neurotrauma Chairperson: Do-Sung Yoo (The Catholic Univ of Korea, Korea)

10:30-11:00 Decompressive craniectomy in severe traumatic brain injury Sang Koo Lee (Dankook Univ, Korea)

11:00-11:30 Induced hypothermia treatment in severe traumatic brain injury patients
Dongkeun Hyun (Inha Univ, Korea)

11:30-12:00 Medical management in traumatic brain injury Jung-Ho Yun (Dankook Univ, Korea)

12:00‐13:00 Fellowship program directors' meeting

13:00-14:00 Oral presentation 11 Chairperson: So Young Park (Ewha Womans Univ, Korea)
Dong Jung Kim (Seoul National Univ, Korea)

14:10-15:10 Oral presentation 12 Chairperson: Kyeongman Jeon (Sungkyunkwan Univ, Korea)
Eun Young Kim (The Catholic Univ of Korea, Korea)

15:10-15:40 Coffee break

15:40-17:10 Research and ethics symposium Chairperson: Jae Hwa Cho (Yonsei Univ, Korea)

15:40-16:25 How to use statistics in medical journal Young Ju Suh (Inha Univ, Korea)

16:25-17:10 Publication ethics in medical journal Young Yoo (Korea Univ, Korea)
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April 27(Sat), 2019

Room 1 (Convention center 2F, Grand Ballroom B) English - Korean translation

08:30-10:00 Corticosteroids Chairperson: Sang Bum Hong (Univ of Ulsan, Korea)
Greg Martin (Emory Univ, USA)

08:30-09:00 Diagnosis of critical illness-related corticosteroid insufficiency (CIRCI)
Stephen Pastores (Memorial Sloan Kettering, USA)

09:00-09:30 RCTs of steroids in septic shock, from database to conclusions
Jozef Kesecioglu (UMC Utrecht, Netherlands)

09:30-10:00 Steroids for ARDS: When, how much, and how long Je Hyeong Kim (Korea Univ, Korea)

10:00-10:30 Coffee break

10:30-12:00 End of life care (POLST) Chairperson: Younsuck Koh (Univ of Ulsan, Korea)
Jozef Kesecioglu (UMC Utrecht, Netherlands)

10:30-11:10 End of life care in Korea: Current status in adults Dae Seog Heo (Seoul National Univ, Korea)

11:10-11:50 End of life care in Korea: Current status in children Min Sun Kim (Seoul National Univ, Korea)

11:50-12:00 Q&A

12:00-12:30 General assembly

12:30-13:30 Luncheon 4 (Sponsored by 3M) Chairperson: Jae Hwa Cho (Yonsei Univ, Korea)

12:30-13:30 How You prevent CLABSI Sangwon Park (Seoul National Univ, Korea)

13:30-15:00 Special Lecture Chairperson: Sung-Jin Hong (The Catholic Univ of Korea, Korea)

13:30-15:00 Digital healthcare: What is happening outside the ICU? Yoon Sup Choi (Digital Healthcare Partners, Korea)

15:10-16:40 Sepsis 2 Chairperson: Dong Chan Kim (Chonbuk National Univ, Korea)
Osamu Nishida (Fujita Health Univ, Japan)

15:10-15:40 Biomarker studies in sepsis Chong-Jen Yu (National Taiwan Univ, Taiwan)

15:40-16:10 The value of the new sepsis-3 definition Greg Martin (Emory Univ, USA)

16:10-16:40 Extracorporeal blood purification for sepsis Kenichi Matsuda (Univ of Yamanashi, Japan)

Room 2 (Convention center 2F, Grand Ballroom A) English - Korean translation

08:30-10:00 Korea-Japan joint congress
(Korean-Japanese translation)

Chairperson: Jong Hun Jun (Hanyang Univ, Korea)
Masaji Nishimura (Univ of Tokushima, Japan)

08:30-09:00 Disaster triage Hyun Soo Chung (Yonsei Univ, Korea)

09:00-09:30 Management of the intensive care unit in case of a mass casualty incident during the Tokyo 2020 
Olympic and Paralympic Games                                   Atsushi Sakurai (Nihon Univ, Japan)

09:30-10:00 Mass casualty: Earthquake, tsunami Shu Matsukawa (Kurokawa General Hosp, Japan)

10:00-10:30 Coffee break
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10:30-12:00 Korea-Japan joint congress
(Korean-Japanese translation)

Chairperson: Sang Hyung Lee (Seoul National Univ, Korea)
Kenichi Matsuda (Univ of Yamanashi, Japan)

10:30-11:00 Biohazard disaster of outbreaks Gee Young Suh (Sungkyunkwan Univ, Korea)

11:00-11:30 Surgical perspective: The coping strategy of the operating room in disaster   
Takamitsu Kodama (Aichi Medical Univ, Japan)

11:30-12:00 Field hospital in disasters Wook-jin Choi (Univ of Ulsan, Korea)

12:00-12:30 General assembly Broadcast (Audio and Video from Room 1)

12:30-13:30 Luncheon 5 (Sponsored by Pfizer) Chairperson: Gee Young Suh (Sungkyunkwan Univ, Korea)

12:30-13:30 Updated global ICU management guidelines and importance of light sedation for patients' outcome
Sang-Bum Hong (Univ of Ulsan, Korea)

13:30-15:00 Trauma Chairperson: Jae Gil Lee (Yonsei Univ, Korea)
Tony, Yu-Chang Yeh (National Taiwan Univ, Taiwan)

13:30-14:00 Mechanical hemostasis (focusing on REBOA) for trauma patients Sung Wook Chang (Dankook Univ, Korea)

14:00-14:30 Abdominal trauma management Seongyup Kim (Yonsei Univ, Korea)

14:30-15:00 Chest trauma Hyun-min Cho (Pusan National Univ, Korea)

15:00-16:30 Coagulation in the critically ill Chairperson: Sanghyun Kwak (Chonnam National Univ, Korea)
Dorji Harnod (Catholic Fu Jen Univ, Taiwan)

15:00-15:30 IVC filters: Are they effective? Sang-Hoon Na (Seoul National Univ, Korea)

15:30-16:00 Disseminated intravascular coagulation: Now and future
Kazuma Yamakawa (Osaka General Medical Center, Japan)

16:00-16:30 Drugs for hemostasis in trauma Ahram Han (Seoul National Univ, Korea)

Room 3 (Avenue 1F, Hankang Hall)

08:30-10:00 HFNC (High flow nasal cannula) Chairperson: Jae Hwa Cho (Yonsei Univ, Korea)

08:30-09:00 Basic physiology, optimal setting Hannah Lee (Seoul National Univ, Korea)

09:00-09:30 Role in weaning and post-extubation Jickhwan Ha (The Catholic Univ of Korea, Korea)

09:30-10:00 Use in acute respiratory failure Woo Hyun Cho (Pusan National Univ, Korea)

10:00-10:30 Coffee break

10:30-12:00 Artificial intelligence and machine learning: Hidden treasures?
Chairperson: Chulho Chang (Yonsei Univ, Korea)

10:30-11:00 Introduction to AI and machine learning for the novice intensivist
Hyoun-Joong Kong (Chungnam National Univ, Korea)

11:00-11:30 Artificial intelligence in medicine Hyung-Chul Lee (Seoul National Univ, Korea)

11:30-12:00 Artificial intelligence in critical care medicine Dukyong Yoon (Ajou Univ, Korea)

13:30-15:10 Nutrition Chairperson: Cheung-soo Shin (Yonsei Univ, Korea)

13:30-13:55 Permissive underfeeding in critically ill patients Seung-Young Oh (Seoul National Univ, Korea)

13:55-14:20 Sarcopenia in critically ill patients Sunmi Ju (Gyeongsang National Univ, Korea)

14:20-14:45 Albumin: Does it make a difference? Prognostic marker? Jae Hun Kim (Pusan National Univ, Korea)

14:45-15:10 Vitamin therapy in critically ill patients Jin Won Huh (Univ of Ulsan, Korea)
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15:10-16:40 ARDS: A different perspective Chairperson: Je Hyeong Kim (Korea Univ, Korea)

15:10-15:40 Electric impedance tomography in ARDS: New marker for lung protective strategy in ARDS?
Dong Hyun Lee (Dong-A Univ, Korea)

15:40-16:10 Non-ECMO rescue therapies for ARDS Hye Ju Yeo (Pusan National Univ, Korea)

16:10-16:40 NIV or HFNC for ARDS Byung Ju Kang (Univ of Ulsan, Korea)

Room 4 (Avenue 2F, Geumkang A Hall)

08:30-10:00 A fresh look into traditional practices: Keep them or get rid of them?
Chairperson: Kyeongman Jeon (Sungkyunkwan Univ, Korea)

08:30-09:00 Nebulizers for mechanically ventilated patients: Useful or useless? Sang-Min Lee (Seoul National Univ, Korea)

09:00-09:30 Contrast-induced acute kidney injury Ji Yong Jung (Gachon Univ, Korea)

09:30-10:00 Stress ulcer prophylaxis Jinwoo Kang (Seoul National Univ, Korea)

10:00-10:30 Coffee break

10:30-12:00 Policy for critical care nursing Chairperson: Jung Yeon Kim (Severance Hosp, Korea)

10:30-11:00 Nursing care intensity and nurse staffing in intensive care units Sung-Hyun Cho (Seoul National Univ, Korea)

11:00-11:30 Development of nursing fees related to critical care nursing Young Mi Cha (Seoul National Univ Hosp, Korea)

11:30-12:00 Policy activity and directions of Korean Association of Critical Care Nurses
Miyoung Shim (Seoul National Univ Hosp, Korea)

13:30-15:00 Recent updates in CRRT Chairperson: Chae-man Lim (Univ of Ulsan, Korea)

13:30-14:00 CRRT for critically ill patients: When to start and optimal dose
Harin Rhee (Pusan National Univ, Korea)

14:00-14:30 CRRT discontinuation: Timing and management Hye Ryoun Jang (Sungkyunkwan Univ, Korea)

14:30-15:00 Operating an effective CRRT team Jung Tak Park (Yonsei Univ, Korea)

15:10-16:40 Critical care in organ transplantation Chairperson: Jae Myeong Lee (Korea Univ, Korea)

15:00-15:30 Practical issues of donor management for organ transplantation Sang Youb Han (Inje Univ, Korea)

15:30-16:00 Critical care in organ transplantation: The transplant surgeon's perspective
Chang Kwon Oh (Ajou Univ, Korea)

16:00-16:30 Ethical issues in the use of extracorporeal membrane oxygenation in donor
Do-Kyong Kim (Dong-A Univ, Korea)
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Room 5 (Avenue 3F, Dongkang B Hall)

08:30-12:00 Ultrasound workshop 1: Thoracic ultrasound for critically ill patients course

Young-Jae Cho (Seoul National Univ, Korea) 

Kyungsoo Chung (Yonsei Univ, Korea)

Seong-Beom Oh (Dankook Univ, Korea)

Chan Young Koh (Dankook Univ, Korea)

Sungyoon Lim (Seoul National Univ, Korea)

Min-Seok Kim (Univ of Ulsan, Korea)

Hannah Lee (Seoul National Univ, Korea)

08:30-08:50 Crosstalk of lung & heart in the critically ill 

08:50-09:10 Ultrasound, main clinical uses I: Acute respiratory failure

09:10-09:30 Ultrasound, main clinical uses II: Acute circulatory failure

09:30-09:50 Ultrasound as a monitoring tool in ICU & basic knobology

09:50-10:00 Coffee break

10:00-11:00 Hands-on training part I, routine views

11:00-12:00 Hands-on training part II, clinical scenarios

12:00- Closing and survey

13:30-16:30 Ultrasound workshop 2: Ultrasound-guided procedure

Seungmok Ryoo (Univ of Ulsan, Korea)

Young Rock Ha (Bundang Jesaeng General Hosp. Korea)

Eunmi Gil (Sungkyunkwan Univ, Korea)

Jung Hwan Ahn (Ajou Univ, Korea)

Hanho Doh (Dongguk Univ, Korea)

Euigi Jung (VHS Medical Center, Korea)

13:30-14:00 Basic lecture

14:00-14:30 Station 1

14:30-15:00 Station 2

15:00-15:30 Station 3

15:30-15:40 Coffee break

15:40-16:30 Station 4

Station 5

Closing and survey
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Room 6 (Avenue 3F, Dongkang A Hall) 

10:00-10:30 Coffee break

10:30-12:00 Sedation and delirium Chairperson: Sang-Min Lee (Seoul National Univ, Korea)

10:30-11:00 Inhaled sedation for intensive care unit patients – A future standard of care?
Peter Sackey (Karolinska Univ, Sweden)

11:00-11:30 Non-pharmacologic methods for delirium prevention Jeongmin Kim (Yonsei Univ, Korea)

11:30-12:00 Alcohol withdrawal syndrome Dai-Jin Kim (The Catholic Univ of Korea, Korea)

13:30-15:00 Korea-Japan joint congress oral presentation (Oral presentation 13)
Chairperson: Young-Joo Lee (Ewha Womans Univ, Korea)

Osamu Nishida (Fujita Health Univ, Japan)
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The working status of intensivist in Korea

The Catholic University of Korea, Korea

Sung-Jin Hong

It was in the early 1960s that ICU opened in Korea and 

the Korean Society of Critical Care Medicine was founded in 

1980. The first 17 members for the foundation have expanded 

to about 2,300 members now. In 2008, an intensivist was ap-

proved as a sub-specialist in several medical specialties and the 

policy for full-time intensivist in ICU was introduced in 2014. 

The number of inpatients in ICU has been steadily increas-

ing, at the level of 300,000 patients per year. The male to fe-

male ratio is 56.9%: 43.1%. According to age distribution, the 

number of patients in their age of 70s is the highest (23% of 

all ICU patients) followed by 80s, 60s and 50s, and 11 percent 

of ICU patients are children under age of 5 including 

newborns. Approximately 40% of ICU beds are in tertiary hos-

pitals and 60% are in general hospitals. On the contrary, 60 

% of newborn ICU beds are in tertiary hospitals. There are 

about 20 ICU beds per 100,000 people, and the prevalence of 

critically ill patients per 100,000 people across the country is 

about 600 with regional differences.

Data on the main causes of ICU admission are not avail-

able, but the co-morbidities in adult patients aged over 18 are 

diabetes, cerebrovascular disease, chronic lung disease, and liver 

disease are common in order. Mechanical ventilation is per-

formed in about 23% of all ICU patients, annually about 

60,000 patients. ECMO and renal replacement therapy are 

performed on increasing trend, with approximately 4.5% for 

CRRT and 0.4% for ECMO. In hospital mortality is reported 

to be between 13 and 14%. Especially in groups that imple-

ment of MV or CRRT, the mortality increases drastically by 

50% and 80%, respectively.

According to ICU structure and organization, full-time in-

tensivists work in about 40 percent of all hospitals. Eighty per-

cent of the dedicated doctors in ICU are either qualified or 

in training for the subspecialty board of intensivist. And their 

background of medicine is about 40 percent of physicians, 30 

percent of surgeons, and 13 percent of anesthesiologists. An in-

tensivist is in charge of 25 patients in average, however, the 

work pattern varies a lot among the ICUs, and 8 to 114 pa-

tients are in charge for one intensivist. About 44% of total 

ICUs are operated as open ICUs and 29% and 25 % were 

hybrid ICUs and closed ICUs, respectively. In the majority of 

ICU, a nurse takes care of more than 3 patients. The oper-

ation and personnel structure are the weakest part of Korean 

ICU and should be urgently considered to improve.

The nationwide quality assessment (QA) of ICU care was 

conducted by the government in 2014. Although the QA in-

dices required minimum standards, most ICUs failed to pass 

the standard, with an average score of 58 out of 100 points. 

This report revealed the reality of the intensive care system in 

Korea and sparked national interest. The second QA was con-

ducted in 2017 and a third evaluation is planning to do this 

year. However, repeating the quality assessment alone cannot 

improve the quality of ICU care system. As Korea's medical 

care is managed by the government through the National 

Health Insurance Service, national regulation on the ICU op-

eration is important to improve the quality of care. According 

to Korean medical law, the regulation on the ICU operation 

is minimal. Intensivist should be the primary care physician of 

all ICU patients or have a mandatory consultation form to 

treat all patients. In particular, the current cost reimbursement 

rate of 72-89% should be readjusted and compensated for the 

actual benefits of ICUs, so that medical institutions can input 

their workforce into ICUs.

The population is rapidly aging, and the impact of the ICU 

on overall healthcare in Korea will be enormous. The ICU care 

should be properly established to ensure efficient care. 
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Challenges and opportunities in intensive care medicine 

in Europe

UMC Utrecht, Netherlands

Jozef Kesecioglu

Modern intensive therapy gives the responsibility of patient 

care and decision-making to specially trained intensivists. 

Intensive care units are becoming independent medicaldepart-

ments in the organization with allocated budget and staff, com-

mitted only to Intensive Care Medicine. Physicians must be 

trained in order to practice multidisciplinary Intensive Care 

Medicine. The changes expected in the near future can be 

summerizef as follows:

• A culture of quality improvement

• Increase in large, multicenter intensive care trials that are 

not industry funded

• Increased survival

• Ethical discussions

• Expansion of Medium Care facilities

• Patient data management systems (data accessible for au-

dit, research, and quality improvement)

• Precision medicine with individual tailoring of therapies

• Antibiotic resistance and the development MDRO 

• Increasing regionalization of ICUs to concentrate expertise 

in fewer and larger centers. 

• Continuing emphasis on quality improvement and doing the 

simple things well vs expensive new drugs and interventions.

• Aging population

• Increasing expectations from patients, families and doctors 

from other specialties

• Increase in the illnesses that are deemed treatable

• Steady rise in obesity and other comorbidities

• Demand for ICU care will rise exponentially.

• Efficient use of ICU beds is mandatory.

Therefore, Restriction of ICU admission to those who are 

likely to benefit most, end-of-life decisions, time limited trials 

and disclosure of medical errors should be the main issues for 

the future of intensive care medicine.
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Current status of the ICU and intensive care medicine

in the USA

Durham VA Medical Center, NC, USA

Heatherlee Bailey

The continuum of care is a very important concept in the 

treatment and management of the critically ill and injured 

patient. This concept is important not just in the longitudinal 

sense of patients moving from the pre-hospital setting to the 

Emergency Department to the ICU but also that at each stage 

of care there is the presence and interaction of a cohesive and 

highly trained team.

There are many challenging issues currently affecting the 

state of critical care and the ICU team in the US. There are 

many pathways for physician fellowship available in the US. 

Despite that, a significant issue that is driving many of the oth-

er problems in the ICU is a shortage in the workforce.  This 

shortage has led to several major areas of focus and impact in 

critical care. With the shortage of physician providers, there 

has been an expansion in the role of the Advanced Practice 

Provider (APP). Both physician assistant’s and nurse practi-

tioners may focus their area of practice in critical care and in 

turn have expanded their role in the critical care environment.

This work force shortage has in turn led to innovations us-

ing technology to bring virtual care to the bedside in the form 

of telemedicine. Many systems have created Tele-ICU pro-

grams to ensure excellent care to ICU patients typically during 

the overnight hours. Another unfortunate outcome of the work-

force shortage is the national epidemic of burnout syndrome in 

health care providers across the US. This syndrome has en-

compassed all fields of medicine but is particularly problematic 

in critical care where estimates are 50% of providers suffer 

from burnout. It is a national professional crisisin the US.

The Surviving Sepsis Campaign (SSC) continues to strive 

for early identification and early intervention of patients with 

sepsis and septic shock. This early action has in turn led to 

improved patient care and outcomes. Several states in the US 

have government mandates for criteria that must be met when 

caring for patients with sepsis and septic shock.  

Post intensive care syndrome (PICS) is related to critical ill-

ness and the care that is required to treat patients. PICS pa-

tients exhibit impairment in cognition, mental health and phys-

ical function after ICU admissions. SCCM is focusing on how 

ICU care impacts long term outcomes and is researching ways 

to mitigate this entity.  

The use of ECMO has expanded significantly both in num-

ber of facilities supporting advanced hemodynamics and in the 

scope of practice. ECMO can provide both respiratory and he-

modynamic support. A decade ago the CESAR trial from the 

UK suggested that early use of ECMO in patients failing to 

respond to conventional therapy would be of benefit. The use 

of ECMO is transitioning to early care for severe acute respi-

ratory failure in non-responders instead of being reserved for 

rescue therapy.  

This is just a sampling of current issues in critical care in 

the US.
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Controversies in antimicrobial treatment for sepsis

Division of Infectious Diseases, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Kyungmin Huh

Sepsis is life-threatening organ dysfunction caused by a dys-

regulated host response to infection [1]. Sepsis and septic 

shock are estimated to affect more than 30 million people each 

year, taking more than 5 million lives annually [2]. Successful 

treatment for sepsis requires a multifaceted approach including 

fluid therapy, vasoactive agents, corticosteroids, and organ 

support. Antimicrobial treatment remains a mainstay of ther-

apeutic intervention against sepsis, as it kills microorganisms 

which elicited vigorous host response that led to organ dys-

function and shock. Several fundamental principles of anti-

microbial treatment for sepsis are widely accepted. Those in-

clude early initiation of antimicrobial treatment, broad-spec-

trum coverage to increase the appropriateness of empirical reg-

imen, and de-escalation when culture results are reported. 

However, there have been controversies regarding a few strat-

egies to further enhance the patient outcome. Recently, those 

disagreements led to the Infectious Diseases Society of 

America withholding endorsement of the Surviving Sepsis 

Campaign (SSC) guidelines [3].

Early administration of antimicrobial agents has been shown 

to decrease the risk of mortality [4, 5]. SSC guidelines recom-

mend that the antimicrobial agent be administered within one 

hour, regardless of whether the patient is in shock or not [6]. 

Several observational studies and meta-analyses have demon-

strated that delay in delivery of an appropriate antimicrobial 

agent is associated with increase in mortality, length of stay, 

and organ injury [7-9]. While no randomized trial has been 

conducted and such trial with an ethically sound design would 

be extremely unlikely, there would be no argument against 

earliest possible administration of antimicrobial agents given 

the logical plausibility that antimicrobials administered earlier 

would lead to faster clearance of microorganisms before the 

host enters a difficult-to-recover vicious cycle. However, early 

antimicrobial administration with a short and fixed time limit 

has potential pitfalls. Many patients with presumed sepsis ad-

mitted to intensive care units are later found not to have 

infection. Unnecessary use of antimicrobials has various detri-

mental effects in both individual and societal levels, including 

the emergence of antimicrobial resistance, drug adverse events, 

longer hospital stay, and increased medical cost [10]. 

Furthermore, the beneficial effect of early administration of 

antimicrobials is less clear in a time period shorter than initial 

3 hours and in patients without shock [11-15]. Recent large 

observational studies and a randomized, controlled trial also 

suggest an equivocal effect of early antibiotics administration 

in patients without shock [16-18]. Concerns have been raised 

that one-hour recommendation might lead to unnecessary use 

of antibiotics in less severe patients with low possibility of in-

fection, in order to conform to guidelines. This might be par-

ticularly relevant as the definition of sepsis has been changed 

recently to facilitate earlier recognition.

Multidrug or combination therapy refers to the use of mul-

tiple classes of antimicrobial agents. The reason behind multi-

drug therapy are (1) to broaden the coverage of antimicrobial 

regimen to reduce the chance of inappropriate empirical treat-

ment, (2) to accelerate the clearance of microorganisms, (3) to 

employ the effects of drugs not directly associated with their 

antimicrobial activity (e.g., inhibition of toxin production or 

immunomodulatory effect), and (4) to inhibit the emergence 

of resistance. Multidrug regimen for empirical antimicrobial 

treatment is widely accepted, with emphasis on MRSA and 

antifungal coverage. Fluoroquinolones are probably the most 

common secondary agent added to non-carbapenem beta-lac-

tams to mitigate the risk of multidrug-resistant gram-negative 

bacilli. However, epidemiological surveillance data suggest that 

added coverage by fluoroquinolones to that of broad-spectrum 

beta-lactam/beta-lactamase inhibitors or fourth generation 

cephalosporin might be smaller than commonly expected [19]. 
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The most controversial issue regarding multidrug therapy is 

about the continued use of combination regimen after the sus-

ceptibility is known. A meta-analysis/meta-regression study and 

a propensity-matched analysis of observational cohort have re-

ported that combination therapy is associated with higher sur-

vival, especially in those with septic shock [20, 21]. However, 

the effect was not consistent and even increased mortality was 

observed with combination therapy in low-risk patients [20]. 

Furthermore, criticism was raised based on methodologic limi-

tations of those studies [22]. It was argued that inclusion of 

many older studies with poorer qualities, large heterogeneity of 

included studies, residual confounding after matching, and po-

tential bias makes it difficult to draw a firm conclusion. Only 

a well-designed randomized controlled trial could provide 

clearer evidence, and one such trial has been reported. 

Brunkhorst et al. conducted a randomized trial comparing 

meropenem alone against meropenem plus moxifloxacin [23]. 

No significant differences in 28-day mortality were found be-

tween two groups, and drug-related adverse event was more 

common in the combination arm. Combination therapy has 

been advocated for carbapenem-resistant gram-negative in-

fection, but a recent randomized controlled trial demonstrated 

that a combination of colistin with meropenem was not superi-

or to colistin monotherapy [24]. Addition of aminoglycoside 

or rifampin has been suggested for S. aureus bloodstream in-

fection or endocarditis, but adjunctive aminoglycoside is not 

recommended anymore and a recent controlled trial suggested 

that addition of rifampicin does not provide benefit [25, 26].

Disagreements also exist regarding the use of non-carbape-

nem antimicrobials against extended-spectrum beta-lactamase 

(ESBL)-producing Enterobacteriaceae, the role of procalcito-

nin, and the minimum duration of antimicrobial treatment.

Eliminating the fundamental cause of sepsis, antimicrobial 

treatment is the cornerstone of management against sepsis. 

More research is needed to provide clearer evidence to our 

practice, which is essential to improve the patient outcome in 

this serious condition.
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Treatment of sepsis with vitamin C, thiamine and steroids 

Executive Associate Division Director, Director of Research, Emory Critical Care Center Founder, Emory Program in 

Critical Care Division of Pulmonary, Allergy, Critical Care and Sleep Medicine Emory University School of Medicine 

Atlanta, Georgia USA

Greg Martin

In this talk I will discuss three important objectives: 

1. The current knowledge state of vitamin deficiencies in 

clinical sepsis. 

2. The individual and combined role of treatment with vita-

min C and thiamine in sepsis. 

3. The potential role of steroids when used with vitamin C 

and thiamine in treating sepsis. 

The current clinical definition of sepsis, known as Sepsis-3, 

defines sepsis as life-threatening organ dysfunction caused by 

a dysregulated host response to infection.1 Increasingly we rec-

ognize sepsis as a time-sensitive condition, similar to traumatic 

injuries, stroke and acute myocardial infarction. For sepsis, it 

is vitally important to rapidly identify patients in order to ini-

tiate early therapies. Unfortunately, there are no effective spe-

cific pharmacologic treatments for sepsis.2-5 The lack of specific 

or individualized therapies raises the importance of early sepsis 

identification and adherence to care bundles that include the 

best evidence-based treatments. For example, upon identi-

fication of severely ill patients with sepsis or septic shock, we 

should check a blood lactate and administer antibiotics and in-

travenous fluids. 

There is limited and/or conflicting evidence for each of the 

3 therapies individually: vitamin C, thiamine and 

corticosteroids. Vitamin C has been studied in a limited fashion 

including a small prospective randomized controlled trial in pa-

tients with septic shock that showed vitamin C treatment re-

sulted in a lower mean dose and shorter duration of nor-

epinephrine treatment, and a lower 28-day mortality.6 Thiamine 

has been studied as a “metabolic resuscitator” and found to 

perhaps have beneficial effects in sepsis patients with thiamine 

deficiency at baseline, showing reductions in lactate levels with-

in 24 hours,7 and perhaps also useful in patients with chronic 

alcoholism.8 The combination of vitamin C and thiamine has 

been tested in a small prospective trial by the Korean Shock 

Society, showing no overall difference in mortality, except per-

haps in the subgroup of patients with albumin <3.0 mg/dL 

or a Sequential Organ Failure Assessment (SOFA) score 

>10.9 Corticosteroids have been studied extensively in sepsis 

and septic shock, with conflicting results.10 

The most provocative evidence for the combination of vita-

min C, thiamine and corticosteroids used together comes from 

Marik, et al, who published in 2017 the results from their in-

stitution of implementing the 3-drug combination along with 

their sepsis protocol for critically ill patients being admitted to 

the ICU.11 In this study of 94 patients (47 treated before the 

3-drug combination was introduced, and 47 after it was in-

cluded in the sepsis protocol), the hospital mortality was noted 

to be significantly lower after the 3-drug combination was in-

troduced (40.4% vs. 8.5%, p < .001), accompanied by lower 

SOFA scores and shorter duration of vasopressor therapy for 

patients with shock. Despite this encouraging observational 

clinical study, there is little known about the potential mecha-

nisms that may underlie efficacy with the combination of vita-

min C, thiamine and corticosteroids.12 Potential mechanisms 

include antioxidant effects of vitamin C, thiamine prevention of 

nephrotoxicity from high-dose vitamin C, and synergistic effect 

of corticosteroids on endothelial barrier function and car-

diopulmonary function (such as has been variably reported with 

septic shock and ARDS). 

The Vitamin C, thiamine and steroid (VICTAS) trial is a 

prospective, multi-center, double-blind, adaptive sample size, 
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randomized, placebo-controlled trial designed to determine the 

clinical outcome effects of the 3-drug combination in severely 

ill ICU patients with sepsis by studying patients with sepsis-re-

lated respiratory or circulatory dysfunction.13 The primary out-

come is consecutive days free of ventilator and vasopressor sup-

port (vasopressor and ventilator-free days, VVFDs) in the 30 

days following randomization. The key secondary outcome is 

mortality at 30 days. The sample size will be determined adap-

tively by using interim analyses with pre-stated stopping rules 

to allow the early recognition of a large mortality benefit if one 

exists and to refocus on the more sensitive outcome of VVFDs 

if an early large mortality benefit is not observed. 

The VICTAS study is led by investigators at Emory 

University (Jon Sevransky, MD, MHS and David Wright, 

MD), Johns Hopkins University (Richard Rothman, MD) as 

well as colleagues at Vanderbilt and the National Institutes of 

Health. The trial is currently underway and is expected to 

reach a landmark enrollment assessment of 500 patients in the 

fall of 2019.
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Microcirculation in septic shock

Department of Anesthesiology, National Taiwan University Hospital

Yu-Chang Yeh

There are many pitfalls in normal macrocirculation 

parameters. Recent advances in imaging technology have en-

abled the observation of microcirculation, and several studies 

have demonstrated that derangements in microvascular flow 

play a role in sepsis-induced multiple organ dysfunction syn-

drome and death. Excess vasodilation, capillary leakage, micro-

vascular thrombosis, and heterogeneity of microvascular blood 

flow can result in microcirculatory dysfunction, and it will lead 

to tissue hypoperfusion and finally to multiple organ dysfunc-

tion syndrome and death. De Beaker et al. reported that micro-

vascular blood flow is altered in patients with sepsis in 

American Journal of Respiratory and Critical Care Medicine 

(2002; 166:98-104). The proportion of perfused small (<20μ
m) vessels was reduced in patients with sepsis (48 [33–61] 

versus 90 [89–92]% in volunteers, p<0.001). He also re-

ported that microcirculatory alterations are stronger predictors 

of outcome than global hemodynamic variables in Critical Care 

Medicine (2013; 41:791-799). Optimization of both macro-

circulation and microcirculation is important to maintain ad-

equate tissue and perfusion. Early resuscitation of micro-

circulatory dysfunction can reduce severity of sepsis and septic 

shock. 

For more information of examining microcirculation, there 

is a updated consensus on the assessment of sublingual micro-

circulation in critically ill patients published in Intensive Care 

Medicine (2018; 44:281-99). It describes 25 statements re-

garding the acquisition and interpretation of microcirculatory 

images needed to guide the assessment of the microcirculation 

in critically ill patients.
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An algorithm based on deep learning for predicting 

in‐hospital cardiac arrest
1Department of Emergency Medicine, Mediplex Sejong Hospital, Incheon, Korea

2Artificial intelligence and bid data center, Sejong Medical Research Institute, Gyeonggi, Korea

3VUNO, Seoul, Korea

4Department of Cardiology, Mediplex Sejong Hospital, Incheon, Korea

Joon‐myoung Kwon1,2, Youngnam Lee3, Yeha Lee3, Seungwoo Lee3, and Jinsik Park2,4

Background: In‐hospital cardiac arrest is a major burden to 

public health, which affects patient safety. Although traditional 

track‐and‐trigger systems are used to predict cardiac arrest ear-

ly, they have limitations, with low sensitivity and high false‐
alarm rates. We propose a deep learning–based early warning 

system that shows higher performance than the existing track‐
and‐trigger systems.

Methods and Results: This retrospective cohort study re-

viewed patients who were admitted to 2 hospitals from June 

2010 to July 2017. A total of 52 131 patients were included. 

Specifically, a recurrent neural network was trained using data 

from June 2010 to January 2017. The result was tested using 

the data from February to July 2017. The primary outcome was 

cardiac arrest, and the secondary outcome was death without at-

tempted resuscitation. As comparative measures, we used the 

area under the receiver operating characteristic curve 

(AUROC), the area under the precision–recall curve 

(AUPRC), and the net reclassification index. Furthermore, we 

evaluated sensitivity while varying the number of alarms. The 

deep learning–based early warning system (AUROC: 0.850; 

AUPRC: 0.044) significantly outperformed a modified early 

warning score (AUROC: 0.603; AUPRC: 0.003), a random 

forest algorithm (AUROC: 0.780; AUPRC: 0.014), and logis-

tic regression (AUROC: 0.613; AUPRC: 0.007). Furthermore, 

the deep learning–based early warning system reduced the num-

ber of alarms by 82.2%, 13.5%, and 42.1% compared with the 

modified early warning system, random forest, and logistic re-

gression, respectively, at the same sensitivity.

Conclusions: An algorithm based on deep learning had high 

sensitivity and a low false‐alarm rate for detection of patients 

with cardiac arrest in the multi center study.
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Reimbursement scheme for RRS in South Korea

The Catholic University of Korea Department of Internal Medicine

Kim, Seok Chan

Rapid response systems (RRSs) are recommended by the 

Institute for Healthcare Improvement and implemented 

worldwide. The IHI encourages hospitals to implement 6 spe-

cific patient safety interventions: Deliver Reliable, 

Evidence-Based Care for Acute Myocardial Infarction; Prevent 

Adverse Drug Events; Prevent Central Line Infections; 

Prevent Surgical Site Infections; Prevent Ventilator-Associated 

Pneumonia; and Deploy Rapid Response Teams.

Most of these interventions do not substantially increase the 

cost of care for these patients, and there is reason to believe 

that the healthcare costs will be reduced due to a reduction in 

complications. However, the deployment of "Rapid Response 

Teams" may require an expenditure of potentially significant 

personnel costs.

Staffing an RRT requires either additional personnel or 

adding additional clinical responsibilities to existing staff (in 

conflict with the specific qualifications recommended by the 

IHI as noted above). There is a significant cost associated with 

adding staff to cover the RRT on a 24-hour per day, 7-days 

per week basis. Some facilities utilize ICU nurses with the 

RRT as an additional clinical duty and require that other 

nurses assume the responsibility for their patients during a call. 

In a marginally staffed ICU, this presents a patient safety con-

cern of its own. 

In Korea, the pilot project for the implementation and evalu-

ation of RRS effect in patient safety is starting at 2019. This 

project is scheduled to continue for 3 years and data collections 

and analysis will be done. 

For this project, financial support scheme for the participat-

ing hospitals was searched in USA, Japan, Australia, etc. The 

medical insurance systems are different in each country, but  

 there is no clear Reimbursement model for RRS. 

Reimbursement model in Korea is mainly Fee for 

Service(FFS), compared to Diagnosis-related group (DRG) in 

USA.

Before this project, 15 hospitals already started RRS for the 

patient safety with their own expense without any insurance 

reimbursement.

For this pilot project of RRS in Korea, the Reimbursement 

model is not decided, but temporary financial support for the 

participating hospital to start and maintain the RRS in their 

own hospital according to the RRS coverage time in 3 classes 

from 8hrs/day, 16hrs/ day to 24hrs /day.

It is not sufficient to maintain the RRS in hospital, but this 

is the first financial support provided by medical insurance sys-

tem in Korea. 

After the pilot project, the discussion for the Reimbursement 

model for RRS in Korea will be start.
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Composition, hours, shapes, and forms of RRS: 

What works best?

Seoul National University, Korea

Yeon-Joo Lee

The RRS has a baseline structure that includes the afferent 

limb, efferent limb, administration, and a quality control tower 

for data collection and analysis. However, each institution has 

numerous designs and names for the RRS, including a rapid 

response team(RRT), medical emergency team(MET), and 

critical care outreach team(CCOT), depending on the composi-

tion, available resources, target patient group, and regional 

cultures. Therefore, no optimal structure for an RRS has been 

identified yet.

Each RRT may be a multidisciplinary team with representa-

tives from internal medicine, critical care and nursing, as well 

as other allied healthcare professionals. In 2012, RRT compo-

sition of Australian hospitals was reported. They found that all 

39 teams operated 24/7 (h/days), but only 10 (25.6%) had re-

ceived additional funding for the service. 38/39 teams were 

physician-led METs, three quarters of calling criteria were 

structured into “ABCD”, and approximately 40% included car-

diac and/or respiratory arrest as a calling criterion. Thresholds 

for calling criteria varied widely (particularly for respiratory 

rate and heart rate), as did the wording of the worried/con-

cerned criterion. Recently, Mitchell et al reported RRT com-

position in five north-eastern states of the USA. Out of 378 

hospitals, contacts were identified for 303, and 107 surveys 

were completed. All but two hospitals had an RRT, 70% of 

which changed members daily. The most common activation 

criteria were clinical concern (95%), single vital sign abnormal-

ities (77%) and early warning score (59%). Eighty one percent 

of hospitals had a dedicated cardiac arrest team. RRT composi-

tion varied widely, with respiratory therapists, critical care 

nurses, physicians and nurse managers being the most likely to 

attend (89%, 78%, 64% and 51%, respectively). Consistent 

presence of critical care physicians was uncommon and both 

cardiac arrest teams and teams were frequently led by trainee 

physicians, often without senior supervision. Relating to operat-

ing hours in RRS, Kim et al investigate the effect of a 

part-time RRS by comparing the RRS operating time and 

non-operating time. They showed that introducing a part-time 

RRS resulted in a decrease in the CPA incidence and the 

CPA-preventive effect originated from the reduction of sudden 

CPA during RRS operating times, possibly in patients with 

positive pre-alarm signs. 

Although many studies have demonstrated the clinical effec-

tiveness of RRS, there is no consensus on the optimal model 

for the team structure and operating system as discussed above. 

Initiating, implementing, and maintaining an RRS are chal-

lenging for both intensivists and hospital administrators. As 

successfully implementing an RRS is time-consuming and ex-

pensive, it should be initiated in a format that can be adapted 

to each hospital’s specific environment. Therefore, RRS cannot 

help but vary in structure and design according to the de-

mands of each environment and degree of administrative 

support. These wide heterogeneity, rapid team turnover and a 

lack of senior supervision of RRT likely contribute to the 

mixed results seen in studies of RRTs. Further research to im-

prove resourcing of RRTs, training of the team members, and 

consideration for improved standardization of calling criteria 

across institutions is needed.
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Nonbacterial etiology of severe pneumonia

Korea Medical Center, Guro Hospital

Young Seok Lee

Nonbacterial etiologies of severe pneumonia are atypical bac-

terial pathogens and viruses. The most common pathogens of 

atypical bacterial pneumonia are Chlamydia pneumoniae, 

Mycoplasma pneumoniae, and Legionella pneumophilia. The 

incidence of this pneumonia has been shown to be approx-

imately 22% worldwide, but this probably varies by location. 

This pathogen has often atypical symptoms, such as fever, 

headache, general malaise, and nonproductive cough. 

Identification of atypical pathogens can be made by direct anti-

gen detection, PCR and serology. Culture of these pathogens 

is difficult and requires expertise. It is often of low yield and 

therefore, usually has limited clinical impact. As molecular test 

develops, the detection rate of this pathogen has increased. The 

treatment options for atypical bacterial pathogen are macrolide 

and fluoroquinolone. Recently, resistant rates of macrolide have 

increased and this has led to treatment failure and poor 

prognosis. For this reason, we tend to consider fluoroquinolone 

when we confirmed atypical bacterial pneumonia. In addition, 

atypical pathogen infection often causes mild or moderate 

pneumonia, but L. pneumophilia or coinfection with bacteria 

can lead to severe pneumonia and high mortality. Therefore, 

the future trials should be directed towards establishing optimal 

therapy for the individual atypical pathogens.

A few years ago, we experienced extreme fear or stress due 

to the pandemic of viruses such as SARS, H1N1, and MERS. 

These viruses cause acute respiratory distress syndrome for a 

short period of time and many patients experienced death or 

disability as a result of that. The viruses that cause severe 

pneumonia are Influenza, Coronavirus, Adenovirus, Human

metapneumovirus, Respiratory syncytial virus, Rhinovirus, 

and Parainfluenza virus. According to recent epidemiologic 

studies, incidence of respiratory viral infection is 23% and most 

common virus is Influenza virus. Initial symptoms of viral 

pneumonia are fever, cough, sore throat, headache, and myalgia 

as those of atypical bacterial pneumonia. Diagnosis of viral 

pneumonia can be decided as the combination of typical symp-

toms, multiplex PCR, and typical CT findings. There are not 

many options for the treatment of viral pneumonia. Influenza 

pneumonia can typically be treated with osetalmivir, zanamivir 

and peramivir. In addition, we could consider cidofovir for ad-

enovirus, and ribavirin for other viruses. Considering the influ-

ence of pandemic viral pneumonia, greater attention should be 

paid to the viral pneumonia.
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Procalcitonin-guided treatment in pneumonia

The Catholic University of Korea College of Medicine, Seoul, Republic of Korea

Jinsoo Min

Procalcitonin has emerged as a biomarker for the diagnosis 

of bacterial infections because higher levels of procalcitonin are 

found in severe bacterial infections relative to viral infections 

and nonspecific inflammatory diseases (1). Hence, procalcitonin 

is used to support clinical decisions regarding the initiation or 

discontinuation of antibiotic therapy. 

All the procalcitonin formed in thyroid neuroendocrine cell-

sare converted to calcitonin so that procalcitonin is not release-

dinto the circulation. Hence, the procalcitonin level in healthy 

subjects is very low (0.05 ng/mL). During bacterial infections, 

procalcitonin is upregulated by two alternative mechanisms; di-

rect pathway induced by lipopolysaccharideor other toxic me-

tabolite from microbes and indirect pathway induced by various 

inflammatory mediators like IL-6, TNF-α, etc(2). Conversely, 

procalcitonin production is blocked by interferon-gamma, a cy-

tokine released in response to viral infections (3). Serum pro-

calcitonin levels rise rapidly in response to systemic in-

flammatory insults, with peak levels that correlate with the in-

tensity of the stimulus. Procalcitonin has a short half-life (25–
30 hours), and its levels decline rapidly with resolution of 

inflammation.

Procalcitonin's greatest utility may be for guiding early anti-

biotic discontinuation in patients with community-acquired 

pneumonia (CAP). Discontinuation of antibiotics based on de-

fined procalcitonin thresholds has been shown to reduce anti-

biotic use without adverse outcomes (4, 5). Generally, a pro-

calcitonin level is obtained at the time of diagnosis and re-

peatedevery one to two days, depending on severity of illness. 

In a patient-level meta-analysis comparing a procalcitonin algo-

rithm with standard care in over 6000 patients with lower res-

piratory tract infections of any kind, there was a substantial re-

duction in antibiotic use without increasing adverse outcomes 

in the procalcitonin group (6).

Measurement of procalcitonin levels can be used to support 

shortening the duration of antimicrobial therapy in sepsis pa-

tients, and also to support the discontinuation of empirical anti-

biotics in patients who initially appeared to have sepsis, but 

subsequently have limited clinical evidence of infection (7). 

The thresholds used to guide antibiotic discontinuation differ 

in critically ill than stable patients. The procalcitonin threshold 

used to stop antibiotics in most trials evaluating the critically 

ill is higher (0.5 ng/mL) than that used for stable patients with 

respiratory tract infections (0.25 ng/mL), presumably because 

baseline levels for critically ill patients are expected to be 

abnormal. The recommendations are based on randomized tri-

als evaluating procalcitonin in the critically ill (8, 9) and on the 

body of evidence that supports the use of procalcitonin for 

guiding antibiotic use in patients with lower respiratory tract 

infections in general (5, 10).

The utility of procalcitonin for guiding antibiotic therapy in 

patients with ventilator-associated pneumonia (VAP) is less cer-

tain than for CAP, because of the observational studies sug-

gesting that procalcitonin has poor predictive value for the di-

agnosis of VAP (11, 12). The guideline strongly recommends 

using clinical criteria alone, rather than procalcitonin plus clin-

ical criteria, to decide whether to start antibiotics. It also makes 

a weak recommendation for using procalcitonin in addition to 

clinical criteria when discontinuing antibiotics (13). 

Procalcitonin improves the management of pneumonia in 

both stable and critically ill patients. Antibiotic stewardship by 

monitoring procalcitonin kinetics resulted in shorter antibiotic 

treatment duration by early cessation of therapy. These strat-

egies appear to be safe without increasing the risk for mortality, 

recurrent infections, or treatment failure (14).
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Corticosteroids: What the guidelines tell us

Memorial Sloan Kettering, USA

Stephen M Pastores

In 2017, the Society of Critical Care Medicine (SCCM) 

and the European Society of Intensive Care Medicine 

(ESICM) updated the 2008 guidelines for the diagnosis and 

treatment of CIRCI. They used the GRADE (Grading of 

Recommendations Assessment, Development, and Evaluation) 

methodology. They provide recommendations for the use of 

corticosteroids in various critical care conditions including sep-

sis/septic shock, acute respiratory distress syndrome, major 

trauma, and community-acquired pneumonia which will be pre-

sented in this session.
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Basic science of cardiopulmonary resuscitation

Kyung Hee University, Korea

Ki Young Jeong

Cardiopulmonary Resuscitation (CPR), which is an emer-

gency lifesaving procedure to improve the chances of survival 

after cardiac arrest, is performed to restore and maintain 

breathing and circulation and to provide oxygen and blood 

flow to the heart, brain, and other vital organs. CPR encom-

passes the entire spectrum of care including basic life support 

(BLS), advanced cardiac life support (ACLS), and post-cardiac 

arrest care. There is overlap as each stage of care progresses 

to the next, but generally ACLS comprises the level of care 

between BLS and post–cardiac arrest care. [1] Of the many 

CPR related issues, here are some important aspects of ACLS.

1. Chest compression

 Many studies demonstrating the reality of CPR and its 

quality in pre-clinical and clinical settings have revolutionized 

attitudes surrounding the importance of properly performed 

chest compressions. According to the AHA guidelines for 

CPR, the important factor in maintaining the perfusion of the 

myocardium is coronary perfusion pressure (CPP); the driving 

force for coronary blood flow is aortic pressure less the pres-

sure resisting flow (right atrial pressure), and this yields the 

blood pressure gradient for the vascular bed. CPP is, therefore, 

the difference between right arterial pressure and aortic pres-

sure during diastole. It is one of the most important consid-

eration of successful CPR, the key factors important to its in-

crease include chest compression rate, depth and fraction.[2]

Chest compression depth is one of the main determinants of  

CPP, which in turn is a primary predictor of survival. A pre-

vious studies revealed that optimal compression depth (6 cm 

vs. 4.2 cm) resulted in significantly higher CPP and end-tidal 

carbon dioxide, a marker of perfusion, which correlated with 

markedly improved survival rates[3] and that CPP (with mini-

mal values more than 15 mmHg) was found to be the best 

single predictor of ROSC.[2] Furthermore, one study showed 

a dose-response correlation between increasing compression 

depth (every additional 5 mm) and increase in shock 

success.[4] As with compression depth, the number of com-

pressions delivered per unit of time is also highly correlated 

with outcomes. Several studies in both the IHCA and OHCA 

setting have shown that a lower or higher compression rate 

than the AHA-recommended rate of 100~120/minute is asso-

ciated with poor outcomes. [5-7] And, in an animal study, de-

creasing compression rates correlated linearly with decreased 

CPP and rates of ROSC. [8] An important consideration in 

compression rate calculations is the total pause time in com-

pressions, which significantly affects the actual com-

pressions/minute the patient receives. [6] Even brief (<15 sec-

ond) pauses in chest compressions have been shown to corre-

late with myocardial dysfunctional, abrupt and profound drops 

in CPP and carotid artery blood flow, and increases in right 

atrial pressures with concomitant decreases in left heart pres-

sures, which result in decreased rates of ROSC. [8, 9] 

Establishing circulation with CPR at a level fast enough and 

deep enough to achieve an effective CPP is therefore the goal 

of CPR compressions. This was clearly the goal of the changes 

to the 2005 AHA Guidelines for CPR and continued into 

2015.

2. Epinephrine and vasopressin

According to the 2015 AHA guideline, after the second de-

fibrillation attempt, continue CPR for 2 minutes and adminis-

ter intravenous(IV)/intraosseous (IO) epinephrine 1 mg. This 

dose may be repeated every 3 to 5 minutes (Class IIb, LOE 

B-R). Epinephrine's vasoconstrictor effects, which increase cor-

onary and cerebral perfusion pressure during CPR, are benefi-

cial in cardiac arrest. However, current research doesn't sup-
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port the routine use of high-dose IV/IO epinephrine (range of 

0.1 to 0.2 mg/kg). In clinical trials, high-dose epinephrine was 

no more beneficial than standard-dose epinephrine in terms of 

survival to discharge with good neurologic recovery, survival to 

discharge, or survival to hospital admission (Class III: No 

Benefit, LOE B-R). [10-12]

Vasopressin is a non-adrenergic peripheral vasoconstrictor 

that also causes coronary and renal vasoconstriction. A single 

dose of IV/IO vasopressin was an option to consider in pulse-

less VT/VF, pulseless electrical activity, and asystole to replace 

either the first or second dose of IV/IO epinephrine in the 

2010 guidelines. However, studies indicate that vasopressin has 

no advantage over epinephrine and one notable change in the 

2015 guidelines is the removal of vasopressin from the adult 

cardiac arrest algorithm. [13]Vasopressin offers no advantage 

as a substitute for epinephrine (Class IIb, LOE B-R). Also, 

vasopressin in combination with epinephrine offers no advant-

age as a substitute for standard-dose epinephrine (Class IIb, 

LOE B-R).[14, 15]

3. Use of End-Tidal CO2 (ETCO2)

In the 2015 AHA guideline, new emphasis has been placed 

on the potential value of using ETCO2 as a physiologic mon-

itor and prognostication of CPR termination to optimize re-

suscitation effort.

The clinician may consider placing an advanced airway and 

using ETCO2 measurements during the cardiac arrest. 

Continuous waveform capnography for ETCO2 measurements 

remains the most reliable method of confirming and monitoring 

ETT placement when used in addition to clinical assessment. 

If continuous waveform capnography isn't available, clinicians 

may use a colorimetric and non-wave form CO2 detector, an 

esophageal detector device to identify endotracheal or esoph-

ageal intubation. Moreover, continuous waveform capnography 

can be used to evaluate the quality of CPR; for instance, an 

ETCO2 less than 10 mm Hg or an arterial relaxation diastolic 

pressure less than 20 mm Hg indicates a need to improve 

CPR quality by optimizing chest compression parameters 

(assess compression rate, depth, and chest recoil). [16]

As the 2015 guidelines recommend, ETCO2 readings ob-

tained by continuous waveform capnography can be used as a 

component to guide the decision to terminate resuscitative ef-

forts in the intubated patient. Failure to achieve an ETCO2 

of greater than 10 mm Hg after 20 minutes of CPR may be 

used as a component to decide to terminate care. However, it's 

important not to use ETCO2 measurements in isolation. 

ETCO2 measurements can't be used in patients who aren't in-

tubated because studies included only intubated patients (Class 

IIb, LOE C-LD).
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Epinephrine in cardiac arrest

Department of Emergency Medicine, Seoul National University Bundang Hospital

Jae Hyuk Lee

Current guideline of advanced life support for cardiac arrest 

has recommended epinephrine as a first-line medication[1, 2]. 

The use of epinephrine in cardiac arrest is intended for aug-

menting coronary blood flow generated by chest compression 

during cardiopulmonary resuscitation (CPR). Coronary perfu-

sion pressure is the major determinant of successful resuscitation 

attempts[3]. However, the efficacy of epinephrine, its optimal 

dose, interval and timing of administration during resuscitation 

are unknown or have not been clearly established yet.

For the efficacy of epinephrine, PACA (Prehospital 

Adrenaline in Cardiac Arrest) trial, which was first randomized 

placebo-controlled trial of epinephrine in cardiac arrest, showed 

that epinephrine resulted in significant increase in return of 

spontaneous circulation (ROSC), but not in survival to hospital 

discharge[4]. However, the result was inconclusive because the 

study recruited only 10% of the intended patients. After that, 

a large, observational study conducted in Japan, which included 

417,188 patients with out-of-hospital cardiac arrest (OHCA), 

reported that the administration of epinephrine during pre-

hospital resuscitation was significantly associated with the in-

creased chance of ROSC but decreased chance of survival and 

good neurological outcome[5]. In addition, recently published 

PARAMEDIC-2 trial, which enrolled 8016 cardiac arrest vic-

tims and compared the standard dose of epinephrine with pla-

cebo in prehospital resuscitation phase of OHCA, showed that 

the use of epinephrine resulted in a significant improvement of 

30-day survival, but the favorable neurological outcome was not 

different between epinephrine and placebo[6]. Thus, the use of 

epinephrine in cardiac arrest seemed to improve ROSC and 

survival, but not favorable neurological outcome. The possible 

explanation for these results may be inferred from previous 

meta-analysis of 6 randomized trials that high-dose epi-

nephrine(5-10mg) improved rate of ROSC and hospital admis-

sion, but did not improve the rate of survival to hospital dis-

charge and favorable neurological outcome compared with 

standard-dose epinephrine(1mg) [7] and experimental result 

that epinephrine through its α1-agonist action reduced cerebral 

microvascular blood flow during CPR and post-resuscitation 

phase[8]. Further study to improve long-term survival with fa-

vorable neurological outcome will be required.

Current guideline recommends administration of epinephrine 

at a dose of 1mg every 3-5 minutes[1, 2]. The optimal dose 

is not known yet. High-dose epinephrine improved the rate of 

ROSC, but did not improve the rate of survival to hospital 

discharge and survival with favorable neurological outcome[7, 

9-11]. In addition, high-dose epinephrine resulted in greater 

myocardial dysfunction after ROSC[12, 13]. Thus, interna-

tional liaison committee on resuscitation (ILCOR) recom-

mended against the use of high-dose epinephrine in 2000[14]. 

For the use of the lower dose of epinephrine than the standard 

dose, recent study, which compared epinephrine 0.5mg with 

1mg in cardiac arrest, did not show any beneficial outcomes 

with the lower dose of epinephrine[15]. Currently, there is not 

enough evidence for the optimal dose of epinephrine to im-

prove outcomes of cardiac arrest.

Currently, recommendation on dosing interval of epineph-

rineis based primarily on expert opinion[14]. Observational 

studies in patients with in-hospital cardiac arrest (IHCA) re-

ported that less frequent administration of epinephrine than the 

recommended by guidelines was associated with the improved 

survival[16, 17]. Further research on optimal dosing interval 

of epinephrine will be needed.

Timing of epinephrine administration is not also established 

yet. The current ACLS guidelines recommended administering 

epinephrine as soon as possible after the onset of cardiac arrest 

due to an initial non-shockable rhythm[1]. Previous studies, 

which were retrospective analyes of prospectively collected reg-

istries showed that earlier administration of epinephrine was as-
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sociated with higher rate of ROSC, survival to discharge and 

favorable neurological outcome both in OHCA and 

IHCA[18-20]. However, for initial shockable rhythm, there is 

a discrepancy in recommendation between the American heart 

association (AHA) and the European resuscitation council 

(ERC)[1, 2]. The AHA recommends epinephrine after the 

second defibrillation and the ERC after third defibrillation.  

There is a lack of published studies regarding early epi-

nephrine use in cardiac arrest. A large observational cohort 

study including 2978 IHCA patients revealed that admin-

istration of epinephrine within 2 minutes after first defib-

rillation was associated with decreased odds of ROSC and sur-

vival to hospital discharge with good functional outcome[21]. 

However, although the guidelines recommend defibrillation 

first for the initial shockable rhythm and defibrillation is most 

important and effective treatment of ventricular fibrillation (Vf) 

and pulseless ventricular tachycardia, animal study of Vf car-

diac arrest showed that the effectiveness of epinephrine de-

creased over time [22] and retrospective studies using cardiac 

arrest database of OHCA showed that early administration of 

epinephrine was associated with higher survival to discharge es-

pecially in the subset of patients with a shockable rhythm[23, 

24]. Thus, there was variable benefit with early administration 

of epinephrine and these observational studies were unknown 

for the relationship of timing of defibrillation to timing of 

epinephrine. Currently it is inconclusive for the optimal timing 

of epinephrine especially in initially shockable rhythms. 

In conclusion, although there are controversial issues on effi-

cacy, optimal dose, interval and timing of epinephrine admin-

istration, epinephrine should be used in resuscitation of cardiac 

arrest because it increases ROSC and the long-term survival 

and favorable neurological outcome can be expected once the 

patients has to gain of spontaneous circulation. 
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Goldilocks in the ED and ICU: Finding just the right 

temperature and managing the sequela

Durham VA Medical Center, NC, USA

Heatherlee Baliley

Temperature management as an essential aspect of medical 

care includes both cooling and rewarming. Environmental ex-

posure to extreme heat or extreme cold led to external, and 

then later, internal methods of restoring normothermia.  

However, interest in deliberate deviation from normothermia 

was driven by anecdotal reports of humans surviving extreme 

cold exposure. Classically these observations include cold water 

submersion for prolonged periods with intact neurologic 

survival.  This is not just a phenomenon solely found in hu-

mans as other species have developed special adaptations for 

hypothermic survival. Neurologic preservation during hypo-

thermia – and later rewarming –appears related to reduced 

global metabolic rate and cerebral oxygen consumption needs 

(CmrO2). As a result, the concept of therapeutic hypothermia 

was advanced to improve global and neurologic survival after 

periods of low flow or reduced oxygen delivery with subsequent 

reperfusion. Reperfusion of ischemic tissue leads to oxygen rad-

ical-based injury that we are currently unable to effectively 

mitigate. 

Embracing the concept of targeted temperature management 

(TTM) raises several questions about safe and effective appli-

cation including the optimal temperature, time spent at that 

temperature, and rate of temperature change during hypo-

thermia induction as well as during rewarming. Avoidance of 

freezing and the intracellular formation of ice crystals is para-

mount to preserve cell wall integrity. Topical cooling has been 

utilized most commonly in cardiac surgery during coronary ar-

tery bypass grafting. Myocardial preservation was improved at 

lower temperatures. More global cooling has been success for 

those requiring aortic arch reconstruction with circulatory 

arrest. These successes in part led to trials of hypothermic ther-

apy for patients suffering blunt traumatic brain injury (TBI) 

- with unfortunately poor results.

In sharp contradistinction, TTM enjoys robust success in 

post cardiac arrest patients who achieve return to spontaneous 

circulation (ROSC). With increased bystander hands only 

CPR, and readily available AED’s (automated external defib-

rillators) there appears to be more patients achieving ROSC. 

One challenge is to ensure that these patients have oppor-

tunities for favorable outcomes. The concept of TTM is avail-

able at most institutions, however available technology varies.  

Success has been found even with the use of strategically 

placed ice packs as opposed to proprietary devices to control 

temperature, but also has higher complications such as local 

frost bite. Just like any other process in patient care, TTM 

works best with a team approach with a protocol and should 

be evaluated with a robust quality improvement process.

TTM can begin in the pre-hospital arena as well as the 

Emergency Department – including during eCPR. This has 

led to improved outcomes inpatients. However, critical care 

management including sedation, avoidance of shivering, secre-

tion clearance and nutritional support have important oppor-

tunities for family education and engagement. Nonetheless, de-

spite using TTM, not all patients recover with intact neuro-

logic function. Rehabilitation and support during convalescence 

are also essential elements of a comprehensive program which 

utilizes TTM for those who initially survive cardiac arrest. 
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Precise prognostication after CA: 

Amplitude integrated EEG

The Catholic University of Korea, Korea

Kyu-Nam Park

Since therapeutic hypothermia (TH) was shown to improve 

the neurological outcome of comatose cardiac arrest survivors, 

TH has become the standard of care for a subset of these 

patients. Clinical signs of recovery are concealed by sedation, 

analgesia, and muscle paralysis that are routinely used during 

TH. Seizures are common in comatose survivors after cardiac 

arrest. Continuous EEG (cEEG) monitoring provides dynamic 

information and can be used to assess the evolution of EEG 

patterns and to detect seizures . However, the widespread ap-

plication of cEEG is hampered by practical limitations, such 

as the lack of a unified classification system and the need for 

experienced specialists for application and interpretation. 

Amplitude integrated EEG(aEEG) are generated from single- 

or two-channel EEG recordings that are typically filtered to 

exclude frequencies other than those between 2 and 15 Hz and 

subsequently displayed on a compressed time scale. Unlike 

conventional cEEG, physicians applying TH can simply attach 

a reduced number of electrodes to a patient’s head. Amplitude 

criteria easily allow even non-neurologists such as emergency 

physician, neonatologist and intensivist to assess the severity of 

brain injury and to monitor for seizures. Therefore, basic trace 

analysis does not require support staff to possess an in-depth 

knowledge of EEG or neurophysiology. Recent studies showed 

that continuous aEEG monitoring is a useful tool for monitor-

ing brain recovery and to predict poor and good outcome in 

comatose patients after cardiac arrest. Continuous aEEG mon-

itoring with a reduced montage and trend analysis is a con-

venient and promising method to monitor the evolution of 

EEG patterns and to detect and assess seizures in comatose 

patients after cardiac arrest. It provides dynamic information 

and is well suited to the ED and ICU environment. This con-

tinuous cerebral function monitoring may facilitate and improve 

care and outcome prediction of post cardiac arrest patients.
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Inside the Black-box: Brain monitoring in the ICU

Department of Neurology, Seoul National University Hospital

Sang-Bae Ko

Recent advances in neuromonitoring allows neurointensivists 

to better understand the underlying physiology of critically ill 

patients. Nowadays, neurological intensive care units 

(NeuroICU) generate a lot of physiological data using multi-

modal monitoring devices including intracranial pressure, brain 

tissue oxygenation, cerebral blood flow, oxidative glycolysis, or 

electroencephalogram. Finding a hidden meaning among the 

stacks of data using information technology and computation 

will allow us an individualized patient care. Target populations 

are usually critically ill comatose patients without following 

commands such as severe stroke or traumatic brain injury. 

Here, we will present a representative example of ICU-goal di-

rected therapy using multimodal neuromonitoring data sets.
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Clinical and electrophysiological diagnosis

in ICU acquired weakness

Department of Neurology, Gangneung Asan Hospital, University of Ulsan College of Medicine, Gangneung, Korea

Hyung Jun Park

Critical illness polyneuropathy (CIP) and myopathy (CIM) 

are complications of critical illness that present with muscle 

weakness and failure to wean from the ventilator. In addition 

to prolonging mechanical ventilation and hospitalization, CIP 

and CIM increase hospital mortality in patients who are crit-

ically ill and cause chronic disability in survivors of critical 

illness. Structural changes associated with CIP and CIM in-

clude axonal nerve degeneration,

muscle myosin loss, and muscle necrosis. Functional changes 

can cause electrical inexcitability of nerves and muscles with re-

versible muscle weakness. Microvascular changes and cyto-

pathic hypoxia might disrupt energy supply and use. An ac-

quired sodium channelopathy causing reduced muscle mem-

brane and nerve excitability is a possible

unifying mechanism underlying CIP and CIM. The diag-

nosis of CIP, CIM, or combined CIP and CIM relies on clin-

ical, electrophysiological, and muscle biopsy investigations. 

Especially, electrophysiological studies including nerve con-

duction studies and electromyography used to differentiate and 

classify these critical illness associated conditions. However, 

these studies frequently provide non-specific findings that fail 

to distinguish between neuropathy and myopathy. Both con-

ditions are characterized by low amplitude evoked compound 

muscle action potentials and frequently show spontaneous activ-

ity in the form of fibrillation potentials and positive sharp 

waves. Voluntary motor unit evaluation is often problematic be-

cause data are limited by severe weakness or poor voluntary 

effort. The differentiating feature may become the sensory 

nerve action potential, which may be blunted or even masked 

by the local edema and electrical artifacts in critically ill pa-

tients, so that these measures are unreliable. Therefore, electro-

physiological results should be carefully interpreted to differ-

entiate CIP from CIM and similar weaknesses in this patient 

population. The present review is aimed at providing the latest 

knowledge concerning the clinical and electrophysiological in-

formation of CIP and CIM.



◾ Issues and trends the ◾ Young-Jae Cho

32

Antibiotics after aspiration: Pneumonia vs. pneumonitis?

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, 

Seoul National University Bundang Hospital, Seongnam-Si, Korea

Young-Jae Cho

Aspiration of small amounts of oropharyngeal secretions is 

normal in healthy persons during sleep, yet microaspiration is 

also the major pathogenetic mechanism of most pneumonias. 

Large-volume aspiration (macroaspiration) of colonized or-

opharyngeal or upper gastrointestinal contents is the sine qua 

non of aspiration pneumonia. Variables affecting patient pre-

sentation and disease management include bacterial virulence, 

the risk of repeated events, and the site of acquisition (nursing 

home, hospital, or community). According to this spectrum, 

patients labeled as having aspiration pneumonia usually repre-

sent a clinical phenotype with risk factors for macroaspiration 

and involvement of characteristic anatomical pulmonary 

locations. Aspiration syndromes may involve the airways or pul-

monary parenchyma, resulting in a variety of clinical pre-

sentations, however, the use of unclear terminologies hinders 

the comparability among different studies, making it difficult to 

produce evidence-based conclusions and practical guidelines.

In general, aspiration pneumonia is an infection caused by 

specific microorganisms, whereas chemical pneumonitis is an 

inflammatory reaction to irritative gastric contents. As under-

standing of the interaction between bacteria and the lung has 

improved, modern microbiology demonstrates that the lung is 

not sterile, and isolates in aspiration pneumonia frequently in-

clude aerobes or mixed cultures. Anaerobes, though present, 

are no longer the predominant microbes isolated in aspiration 

pneumonia. Aspiration pneumonia and pneumonitis are part of 

the pneumonia continuum and share similarities in-

pathophysiology, microbiology, and treatment. 

Treatment for aspiration pneumonia should include anti-

biotic coverage for oral anaerobes, aerobes associated with com-

munity-acquired pneumonia, and resistant organisms depending 

on appropriate clinical context. A recent prospective observation 

study showed that among comatose patients on mechanical ven-

tilation, those without suspected BAP were not at increased 

risk for bacterial pneumonia when not given routine antibiotics. 

In those with suspected bacterial aspiration pneumonia (BAP), 

routine lung sampling and blood cultures with antibiotic dis-

continuation when no microorganism was found were asso-

ciated with a nonsignificant decrease in antibiotic use and did 

not increase morbidity or mortality. Only half the patients with 

suspected BAP had this diagnosis confirmed by microbiologic 

studies.

Targets for preventing aspiration including improved oral 

hygiene and positional feeding have had mixed results. 

Additional studies targeting prevention of aspiration and inves-

tigating the increased morbidity and mortality associated with 

aspiration pneumonia are warranted. Patients diagnosed by 

clinicians with aspiration pneumonia experience greater morbid-

ity and mortality than patients with community-acquired 

pneumonia. Multiple gaps in current understanding and man-

agement of aspiration pneumonia require future research, with 

a particular focus on antibiotic stewardship.
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Oxygen in critical illness: Friend or foe?

Kobe University Hospital

Moritoki Egi

Oxygen is essential for human life. Since maintenance of ad-

equate levels of partial pressure of arterial oxygen (PaO2) dur-

ing mechanical ventilation (MV) are considered essential, high-

er levels of fraction of inspired oxygen (FIO2) than in the at-

mospheric air are frequently applied. However, excessive oxy-

gen administration may be harmful, through various mecha-

nisms including increase V/Q mismatch, atelectasis, generation 

of free radicals, infiltration by neutrophils, tracheobronchitis, 

interstitial fibrosis and decrease in cardiac output. Such adverse 

outcomes associated with hyperoxemia have been reported in 

various settings including acute exacerbation of chronic ob-

structive pulmonary disease, post cardiac arrest etc.

Several observational studies showed that excessive oxygen 

administration and the presence of hyperoxia are common in 

mechanically ventilated critically ill patients. In a Dutch retro-

spective study conducted in 5498 mechanically ventilated pa-

tients, 22% of PaO2 was greater than 120 mmHg. In only 

25% of the tests with PaO2>120 mmHg, FIO2 was decreased. 

if FIO2 was 0.4 or lower, PaO2>120 mmHg was accepted 

without adjustment in ventilator settings in 94% of patients. 

Rachmale et al. also conducted a retrospective analysis using a 

database of ICU patients with acute lung injury showing that 

74% of MV patients were exposed to excessive FIO2 for a me-

dian duration of 17 hours. Prospective multi-center study con-

ducted in Japan had shown that median PaO2 did not sig-

nificantly change during the one week of MV, PaO2 was 

maintained above 100 mmHg for approximately half of the 

study period, then FIO2 was less likely decreased regardless of 

the value of PaO2 When FIO2 was less than 0.5.

Recently, CLOSE Study Investigators conducted a pilot 

multicenter randomized controlled trial to compare conservative 

(target of SpO2 88-92%) with liberal (target of SpO2 ≥96%) 

oxygen management for mechanically ventilated patients. There 

were no significant between-group differences in any measures 

of new organ dysfunction, or ICU or 90-day mortality. More 

recently, Girardis et al conducted a single center randomized 

controlled trial to compare conservative (target of PaO2 

70-100%) with conventional (target of PaO2>150%) oxygen 

management for mechanically ventilated patients. In this trial, 

a conservative protocol for oxygen therapy resulted in lower 

ICU mortality in compared with conventional management. 

Considering the potential harms of hyperoxemia and lack of 

adjustment of FIO2 in patients receiving excessive oxygen, fur-

ther studies are necessary to determine the optimal target of 

PaO2 and FIO2 in patients on MV.

In this lecture, the current management of oxygen therapy 

and its effect on the outcome in MV patients and its future 

direction will be summarized.
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Extracorporeal CPR: Who is the target population?

Sungkyunkwan University, Korea

Yang Hyun Cho

ECPR is defined as use of ECMO as a treatment modality 

for cardiac arrest. ECPR has a few key differences from con-

ventional CPR. ECPR needs special equipment such as 

ECMO pump and console, extracorporeal circuit, and 

cannulas. It also requires at least several minutes to be success-

fully deployed. If cannulation is complete, ECMO can provide 

enough cardiac output for whole body perfusion. However, it 

has serious problems including bleeding, inflammation, limb is-

chemia, etc. The most important problem of ECPR may be 

production of patients with severe neurologic damage. 

Therefore, ECPR should be applied only the population who 

has high probability of good neurologic outcome. In this lec-

ture, we will review the current evidences of ECPR and will 

discuss about the right indications and contraindications for 

ECPR.
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Extracorporeal membrane oxygenation: 

The current role in acute respiratory distress syndrome

Division of Pulmonary and Critical Care Medicine, Departments of Medicine and Critical Care Medicine,

Samsung Medical Center, Sungkyunkwan University School of Medicine

Kyeongman Jeon

Acute respiratory distress syndrome (ARDS) is the most se-

vere form of acute respiratory failure characterized by diffuse 

alveolar damage, and is associated with poor clinical outcomes, 

with a pooled mortality rate of approximately 40% despite best 

standards of care. Current therapeutic strategies are based on 

improving oxygenation and pulmonary compliance while mini-

mizing ventilator-induced lung injury. Even in recent years, 

however, severe ARDS still has a high-mortality rate. 

Extracorporeal membrane oxygenation (ECMO) can be used 

in patients with severe ARDS to facilitate gas exchange in the 

setting of refractory hypoxemia or hypercapnic respiratory 

acidosis. It can also facilitate a reduction in the intensity of me-

chanical ventilation. In this brief review, the current state of 

ECMO for ARDS will be discussed.

The most common ECMO configuration used in ARDS is 

venovenous ECMO, in which blood is withdrawn from a cath-

eter placed in a central vein, pumped through an oxygenator, 

and returned to the venous system via another catheter. The 

blood flowing through the oxygenator is separated from a con-

tinuous supply of oxygen-rich sweep gas by a semipermeable 

membrane, across which diffusion-mediated gas exchange oc-

curs, so that the blood exiting it is rich in oxygen and low in 

carbon dioxide. As venovenous ECMO functions in series with 

the native circulation, the well-oxygenated blood exiting the 

ECMO circuit mixes with poorly oxygenated blood flowing 

through the lungs. Therefore, oxygenation is dependent on na-

tive cardiac output to achieve systemic oxygen delivery.

ECMO has been used successfully in adults with ARDS 

since the early 1970s but, until recently, was limited to small 

numbers of patients at select centers. In the last decade, use 

of venovenous ECMO has increased after publication of the 

Conventional Ventilatory Support vs. Extracorporeal 

Membrane Oxygenation for Severe Adult Respiratory Failure 

(CESAR) trial and reports of successful use in several coun-

tries during the 2009 H1N1 influenza pandemic. Despite in-

creasing use of venovenous ECMO, rigorous evidence is re-

quired to establish the appropriate role for this modality in the 

management of severe ARDS. Therefore, the ATS/ESICM/ 

SCCM practice guideline published in 2017 concluded that 

evidence was insufficient to make a clinical recommendation for 

or against the use of venovenous ECMO in patients with se-

vere ARDS. 

The Extracorporeal Membrane Oxygenation for Severe 

Acute Respiratory Distress Syndrome (EOLIA) trial addressed 

the limitations of CESAR and randomized adult patients with 

early, severe ARDS to conventional, standard of care manage-

ment that included a protocolized lung protective strategy in 

the control group vs immediate initiation of ECMO combined 

with an ultra-lung protective strategy in the intervention group. 

Although it was terminated early forfutility (i.e., failure to dem-

onstrate a difference in60-day mortality of 20%), there was a 

nonsignificant, but clinically important, reduction in60-day 

mortality (35% vs 46%, RR 0.76, 95% CI 0.55–1.04). The 

key secondary outcome of risk of treatment failure (defined as 

death in the ECMO group and death or crossover to ECMO 

in the control group) favored the ECMO group with a RR 

of 0.62 (95% CI, 0.47–0.82), as did other secondary endpoints 

such as free days of other organ failure. A major limitation of 

the trial was that 28% of control group patients ultimately 

crossed over to ECMO, which diluted the effect of ECMO 

observed in the intention-to-treat analysis. Mortality of these 

crossed over patients was 57 vs.41% among the other patients 
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in the control group (RR 1.39, 95%CI 0.95–2.03). In order 

to estimate the effect of ECMO on survival times if crossover 

had not occurred, the authors performed a post-hoc, rank-pre-

serving structural failure time analysis. Although this relies on 

some assessment regarding the effect of the treatment itself, it 

showed a hazard ratio for mortality in the ECMO group of 

0.51 (95% CI 0.24–1.02). Although the EOLIA trial was not 

positive by traditional interpretation, all three major analyses 

and all secondary endpoints suggest some degree of benefit in 

patients with severe ARDS managed with ECMO. More re-

cently, a post-hoc Bayesian analysis of EOLIA trial demon-

strated a high likelihood of mortality benefit, evenassuming a 

strongly skeptical prior distribution.

In the early of this year, a systematic review and meta-analy-

sis of the available data from the two largest randomized con-

trolled trials (CESAR and EOLIA) of venovenous ECMO 

for severe ARDS and from three observational studies with 

matching revealed that venovenous ECMO was associated with 

a significant reduction in 60-day mortality compared with con-

ventional mechanical ventilation in patients with severe ARDS. 

However, a moderate risk of major bleeding was also reported 

in relation to venovenous ECMO use.

Ultimately, the results of recent publications have led to re-

consideration of the role of ECMO in patients with severe 

ARDS. Beyond the rescue of patientsdying of refractory hypo-

xemia, ECMO should now beused, especially in high-volume 

ECMO centers, for severe ARDS patients with profound hy-

poxemia or excessive pressures to reduce the intensity of me-

chanical ventilation and to minimize ventilator-induced lung 

injury. However, preventing the need for ECMO by applying 

protective ventilation, adequate PEEP, and pronepositioning is 

still crucial. Future research in the field of ECMO should fo-

cus on identification of patients who are more likely to benefit 

from this technique and the right timing for its initiation, opti-

mization of daily management of patients under ECMO to 

further reduce complications, and selection of optimal ventilator 

management during ECMO
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Preventing complications: Limb ischemia, etc

Seoul National University Bundang Hospital
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Indications and usage of Extra Corporeal Membrane 

Oxygenation (ECMO) has increasingly progressed. It has 

become essential tool in the care of adults and children with 

severe cardiac and pulmonary dysfunction refractory to 

conventional management.

Complications on ECMO are very common and it is 

associated with significant increase in morbidity and mortality. 

These complication could be related to the underlining 

pathology needed ECMO, or of the ECMO condition itself 

(surgical insertion, circuit tubing, anticoagulation etc.). 

Complications can be classified as the following categories: (I) 

bleeding and coagulation; (II) vascular; (III) neurologic; (IV) 

lower extremity ischemia; (V) systemic inflammation and 

significant infection; (VI) hemodynamic complications and LV 

distention; (VII) cannulation complications; and (VIII) device 

malfunction/failure. Among the ECMO patients, chronic 

comorbid conditions are also common. The most common 

comorbities in ECMO patients include respiratory dysfunction 

(chronic obsturctive pulmonary disease, acute pneumonia, 

pneumothorax, or severe hypoxemia), renal failure, infection, 

central nervous system dysfunction, and liver dysfunction, all 

associated with a worse outcome.

Although ECMO can support patients with 

cardiopulmonary compromise, careful attention must be paid to 

managing acute complication and chronic comorbidities. An 

approach to monitoring and managing the complex interactions 

between the patient's acute illness and chronic comorbid 

conditions is necessary in order to improve short and long term 

outcomes of ECMO. 
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Low volume resuscitation in trauma
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The specific pathophysiology associated with bleeding fol-

lowing traumatic injury has been increasingly recognized and 

management strategies including fluid therapy are evolving over 

the past decade. Traditional treatment of trauma patients used 

early and aggressive fluid administration to restore blood vol-

ume to maintain "optimal" vital organ perfusion. This approach 

may, however, increase the hydrostatic pressure on the wound, 

cause dislodgement of blood clots, a dilution of coagulation 

factors, increase bleeding, and undesirable cooling of the 

patient. 

The concept of damage control resuscitation (DCR), con-

stituted of permissive hypotension, hemostatic resuscitation, and 

damage control surgery, aims to achieve a mean arterial pres-

sure of ≥ 65 mmHg to avoids the adverse effects of early ag-

gressive resuscitation while maintaining a level of tissue perfu-

sion that is adequate for short periods. According to the prac-

tice management guideline from the Eastern Association for 

the Surgery of Trauma, the principles of DCR includes

- Avoid/reverse hypothermia

- Minimize blood loss with early hemorrhage control meas-

ures during transport and initial evaluation

- Delay resuscitation/target low-normal blood pressure before 

definitive hemostasis

- Minimize crystalloid administration 

- Use MT protocol to ensure sufficient blood products are 

available in a prespecified ratio 

- Avoid delays in surgical or angiographic hemostasis

- Transfuse blood components that optimize hemostasis

- Obtain functional laboratory measures of coagulation (e.g., 

TEG or TEM) to guide ongoing resuscitation 

- Give pharmacologic adjuncts to safely promote hemostasis

In the hypotensive bleeding trauma patient, fluid therapy us-

ing isotonic balanced crystalloids are increasingly recommended 

as first-line resuscitation fluids. Excessive use of 0.9 % NaCl 

solution should be avoided since it may aggravate a pre-exist-

ing metabolic acidosis. Colloids are recommended to be re-

stricted due to the adverse effects on hemostasis. Hypertonic 

saline may have some benefits in patients with traumatic brain 

injury, however, its safety has not been established.  

In persistent or severe hemorrhagic shock, however, there is 

significant evidence that the best resuscitative fluid is not crys-

talloid nor colloid but an infusion of blood components to 

mimic replacement of fluid lost. A balanced transfusion strat-

egy of pRBCs, FFP, and platelets has been suggested to en-

hance hemostasis and was associated with improved survival. 

Bleeding patients ultimately require rapid control of 

hemorrhage.

Fluid resuscitation is targeted against conventional end-

points, the base deficit and plasma lactate. Focused ultrasound 

and includes Arterial Pulse Waveform Analysis derived varia-

bles are conditionally recommended to reduce complications 

and organ failures and to reduce mortality.
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Low volume resuscitation in sepsis

Hallym University Sacred Heart Hospital
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The landmark study on early-goal directed therapy (EGDT) 

in patients with severe sepsis or septic shock by Rivers’ et al. 

has led to improved ICU practice and patients’outcomes. 

However, three recent multi-center randomized controlled trials 

and their individual patient level meta-analysis for septic pa-

tients failed to show improved survival rates for EGDT 

arms[1]. Although early fluid resuscitation is an important 

component for the management of severe sepsis, a recent study 

found that fluid overload was found in 67% of patients in 

EGDT arm on day [2]. An observational study also demon-

strated that positive fluid balance was found in nonsurvivors af-

ter day 3, compared to survivors[3]. As is well known, fluid 

overload is increasingly associated with morbidity and mortality 

in critically ill patients.

The purpose of fluids in patients with shock is to increase 

preload. However, it does not always lead to increase in cardiac 

output; their effects can be only transient. Despite the im-

proved hemodynamic parameters (e.g., mean arterial pressure, 

cardiac output, and central venous pressure) by intravenous bo-

lus fluids, impaired microcirculation or increased lactate can 

still persist[4]. During the early phase of sepsis when the pa-

tient is fluid dependent, restoration of intravascular volume and 

vascular tone is important. However, during the late phase 

when microvascular and endothelial impairment predominate, 

the patient condition may not be fluid-dependent and over-re-

suscitation can occur[5]. Again, although both the macro-

circulatory and microcirculatory abnormalities are fluid sensitive 

in an early stage of sepsis, the relationship does not hold in 

progressive septic shock. 

Vasopressors can induce vasoconstriction, thus reducing or-

gan perfusion despite achieving BP targets. In a study, in-

creased blood pressure with norepinephrine was not associated 

with improved microcirculation[6]. Importantly, we need to 

know that hypotension does not necessarily signify impaired or-

gan perfusion and normal BP does not guarantee adequate tis-

sue perfusion. Adequate perfusion may not depend on blood 

pressure, and auto-regulatory capacity may differ among organs 

and patient subgroups. In this aspect, permissive hypotension 

seems plausible for patients with shock.    

Recently, two pilot studies on restrictive fluid strategy in pa-

tients with septic shock were performed and the strategy dem-

onstrated no significant differences compared with standard 

group[7, 8]. Hence, it is worth waiting for future large scaled 

studies of sufficient statistical power investigating the effects of 

restrictive fluid management on septic patients. And, consider-

ing that shock is defined by inadequate tissue perfusion, lactate 

and microcirculatory parameters hold great promise as re-

suscitation goals. Although most of the current microcirculatory 

surrogates remain experimental, we need to more focus on mi-

crocirculatory targets rather than macro-circulatory ones in the 

future for the management of sepsis.
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Low volume resuscitation in ARDS

Pulmonary and Critical Care of Medicine, Ewha Womans Uniersity, Seoul Hospital, Korea

So Young Park

Acute Respiratory Distress Syndrome (ARDS) remains a se-

rious and frequentchallenge in modern intensive care 

units(ICU). Despite great improvement inmanagement, mortal-

ity and morbidity continues to be significant [1,2]. ARDS is 

a disease of altered capillary permeability characterized by sig-

nificant fluid imbalances and oncotic pressurechanges. 

Although investigations directed at these abnormalities may im-

prove patient-centred outcomes, fluid management in ARDS 

continues to be a source of great controversy.

Lung fluid homeostasis

Fluid transport cannot be discussed without mention about 

Starling’s law. Hydrostatic and oncotic pressures across the ca-

pillary wall govern fluidmovement between the capillary and 

the interstitial space, as described by the Starling's equa-

tion:QF=KF[(PC-PI)-σ(πC-πI)]. 

Where  QF is flow across the membrane, KF is capillary fil-

tration coefficient, PC is capillary hydrostatic pressure, PI is in-

terstitial hydrostaticpressure, σ is oncotic reflection coefficient, 

πC is capillary colloidosmotic pressure, and πI is interstitial col-

loid osmotic pressure[3]. These pressures dictate the direction 

and the amount of fluidmovement. In general, the net force fa-

vors ultrafiltration at the arteriolar end of the pulmonary capil-

laries, whereas reabsorption typically occurs at the venular end. 

Accumulated fluid in the interstitium is removed by the lym-

phatic system. In addition, tight junctions between the alveolar 

epithelial cells normally act as a barrier preventing 

alveolarflooding. Based on the above, an increase in the capil-

lary hydrostatic pressureor a disruption in the integrity of the 

alveolar – capillary membrane(with increased permeability) may 

result in interstitial and alveolar flooding. ARDS is an example 

of the latter, characterized by alveolar edema/flooding that oc-

curs in the presence of normal capillary hydrostatic pressure. 

The membrane injury results in massive amount of fluidand 

plasma proteins leaking into the alveolar space, with sub-

sequentformation of hyaline membranes. Fluid removal from 

the alveolarspace is also impaired

Conservative fluid management vs

liberal fluid management

More than two decades ago, a small retrospective study that 

enrolled 40 patients showed that lowering the pulmonary capil-

lary wedge pressure(PCWP) by more than 25% in patients 

with ARDS had a significant survival advantage as compared 

with less than 25% reductions[5].  The Fluid and Catheter 

Treatment (FACT) trial still represents the largest, multicenter 

study toevaluate the role of conservative fluid managementin 

patients with ARDS. This study randomized1000 patients to 

two different protocols: liberalversus conservative fluid manage-

ment, based ontargeted central venous pressure or PCWP. 

Although there was no significant 60-day mortality difference 

between the groups, patients in the conservative strategy group 

had significantly more days alive and free of mechanical ven-

tilation, and free of the ICU[6]. In an interesting post hoc 

analysis of the FACT trial, the presence of AKI after adjust-

ment for fluid balance was increased in patients in the liberal 

arm, a finding associated also with decreased survival [7]. 

Another subgroup analysis of the FACT trial, demonstrated 

that black patients had an overall higher mortality than white 

patients and a trend toward improved mortality with a con-

servative fluid strategy. In this subgroup analysis shows further 

understanding of the biological and social mechanisms is need-

ed[8]. Katie R. Famous etc identified that two ARDS sub-

phenotype may be required different treatment approaches[9]. 

Fluid management strategy had significantly different effects on 

90-day mortality in the two subphenotypes (P = 0.0039); mor-
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tality insubphenotype 1 was 26% with fluid-conservative strat-

egy versus 18%with fluid-liberal, whereas mortality in sub-

phenotype 2 was 40% with fluid-conservative strategy versus 

50% in fluid-liberal.

Assessing volume status/fluid responsiveness

If fluids are to be given, one has to closely monitor the pa-

tient’s hemodynamics, gas exchange, and respiratory mechanics, 

both for benefits and potential side effects. In experienced 

hands, lung ultrasound can provide evidence of worsening 

edema. Zhao et al. developed a lung ultrasound score (LUS) 

using a 12-region method (anterior, lateral and posterior; upper 

and lower; right and left chest wall), with higher scores indicat-

ing the loss of aeration or the presence pulmonary 

consolidation. In this study, the LUS was significantly higher 

on day 1 in the non-survivor group compared with the survivor 

group (20 ± 5 vs. 15 ± 5, p = 0.022). Significant correla-

tions were also found between the LUS and EVLW indices, 

lung injury score, and PaO2/FiO2 (r2 = 0.906, 0.361, 0.472, 

p <0.01)[10].Echocardiography (E/Ea) could be predict toler-

ance to negative fluid balance in ARDS [11]. The role of 

Central venous pressure(CVP), pulmonary artery cathe-

ter(PAV) and extravascular lung water(EVLW) in fluid man-

agemet of ARDS is still controversial [12,13,14]. 

Conclusion

Major advances have been achieved in the last few years in-

understanding the pathophysiology of ARDS, but translating 

thisknowledge into improved outcomes has been more difficult 

fluid management of these patients remains an area of great 

uncertainty. Frequent competing priorities (e.g., hypoxia and 

hypotension)co-exist, making this management very difficult 

and risky. In general, aconservative fluid strategy appears to be 

beneficial, without major side effects. Therefore, unless ag-

gressive resuscitation is needed to restore a depleted intra-

vascular volume, recent guide recommend keeping these pa-

tients on the dry side. If fluids are to be given, one has to 

closely monitor the patient’s hemodynamics, gas exchange, and 

respiratory mechanics, both for benefits and potential side 

effects. 
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Awareness and management of dysphagia in the ICU

Department of Rehabilitation Medicine, The Catholic University of Korea, College of Medicine

Sun Im

Dysphagia is a significant risk factor for morbidity and mor-

tality in critically ill patients treated in intensive care units 

(ICUs). Prevalence is high with long-term consequences. 

Though the five-year survival rate after ICU admission has in-

creased, many still suffer from long-term neuromuscular, psy-

chiatric, cognitive and pulmonary consequences that are asso-

ciated with poor functional status. Persistent swallowing dis-

orders can be specifically debilitating leading to secondary com-

plications such as malnutrition, recurrent aspiration pneumonia 

and sarcopenia. 

The objective of this study will focus on the mechanisms be-

hind ICU related dysphagia, the risk factors and the diagnostic 

strategies that clinicians may employ to those suspected of hav-

ing ICU acquired dysphagia. 

The mechanisms for the development of ICU acquired 

swallowing disorders may be due to the following causes, 1) 

oropharyngeal and laryngeal trauma, 2) altered sensorium 3) 

neuromuscular weakness 4) reduced laryngeal sensation 5) gas-

tropharyngeal reflux or related 6) dyssynchronous breathing 

and swallowing. Several factors are known to increase the risk 

for dysphagia, aspiration, and pneumonia in critically ill pa-

tients; such as the simultaneous presence of stroke, or other 

neuromuscular disorders, supine bed position and frequent gas-

troesophageal reflux. 

There are many published bedside screening tests available, 

but few have been explicitly validated at those in the ICU. 

Aside from other clinical signs, such as oxygen desaturation, 

changed phonation, the cough reflex test may be applied in the 

ICU. A videofluoroscopic swallow study (VFSS), often re-

ferred to as “a modified barium swallow,” is available in most 

major hospitals. Patients are transported from the ICU to a 

fluoroscopy suite and instructed to swallow different con-

sistencies of barium-containing foods and liquids in a sitting 

position. Though the procedure is safe and non-invasive, it 

may not be an adequate test for patients in the ICU.

As part of the instrumental test, the fiberoptic endoscopic 

evaluation of swallowing (FEES)can be safely performed in a 

noninvasive manner in the ICU patients suspected of having 

swallowing disorders. During this test, a small (usually 3.4–
3.6mm) nasopharyngoscope is passed through one nostril into 

the pharynx, and the entire glottis is endoscopically visualised 

during swallowing. The FEES has several characteristics that 

make it an ideal instrumental tool to be used in the diagnosis 

of swallowing dysfunction in the ICU.  It is portable and does 

not require the patient to be in a sitting position. These traits 

make it an ideal tool for assessing swallowing function in the 

ICU. 

Treatments for all types of dysphagia have been relatively 

under explored, especially for patients recovering from critical 

illnesses but accurate identification of swallowing disorders in 

ICU patients is crucial to determine the safety and type of oral 

alimentation. 

Conclusion 

Swallowing disorders are costly with severe consequences in 

a large population of ICU patients. Instrumental evaluation of 

dysphagia at ICU discharge is mandatory for survivors of se-

vere critical illness to plan specific swallowing rehabilitation 

programs and prevent recurrent episodes of aspiration 

pneumonia. The development of effective screening strategies 

with good diagnostic properties are still needed. 
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Pre- and post-extubation management

Department of Rehabilitation Medicine, Pusan National University Hospital, Busan, Korea

Myung Hun Jang

A number of patients admitted to the intensive care unit 

(ICU) because of an acute illness, complicated surgery, multi-

ple traumas will develop muscle weakness including limb and 

respiratory muscles during acute care in ICU that is referred 

to as ICU acquired weakness (ICUAW). ICUAW evoked by 

critical illness polyneuropathy (CIP), by critical illness myo-

pathy (CIM), or by polyneuromyopathy (CIPNM). These 

makes it difficult for the patient to weaning from the mechan-

ical ventilator and is associated with a longer ICU stay and 

poor outcome.

Extubation is an important moment in intubated patients in 

the ICU. Extubation failure is generally defined as reintubation 

within 72 hours after extubation. Even if weaning was success-

ful after satisfying all weaning criteria, extubation failure may 

occur in about 10% to 20% of the weaned patients. It is asso-

ciated with increased extubation failure in patients with dia-

phragm dysfunction. In reintubated patients, the duration of 

ICU stay and the probability of tracheostomy are increased, 

with a high mortality rate of approximately 25-50%. For these 

reasons, assessments of respiratory function are required from 

the weaning stage, and early chest physiotherapy may be 

required.

Pulmonary rehabilitation during pre-extubation period can 

improve the extubation outcome in critically ill patients. Chest 

physiotherapy can be classified as exercises for respiratory mus-

cle function and management of airway secretions. Exercises 

for the improvement of the respiration muscle are aimed at re-

covering the normal breathing pattern, and breathing exercises 

such as deep breathing are the basis. After the respiration has 

stabilized, additional devices such as an incentive spirometer or 

threshold inspiratory muscle trainer may be applied, even if the 

patient is intubated. Positioning and mobilization are the basic 

methods that can improve secretion removal, which can in-

crease lung recruitment, enhance drainage from the lung seg-

ment, improve ventilation, and prevent atelectasis. 

Hyperinflation is a treatment to prevent pulmonary collapse 

through facilitation of secretion removal and improvement of 

lung compliance. There are manual hyperinflation and ven-

tilator hyperinflation methods. Mechanical insufflation-exsuf-

flation (MIE) has the advantage of not only removing sputum, 

but also maintaining lung compliance, respiratory muscle 

length, and thoracic rib cage mobility. The use of MIE can 

reduce the need for tracheostomy and reduce post-extubation 

ICU stay. Intrapulmonary percussive ventilation (IPV) can be 

applied to patients who require sputum removal and lung 

expansion. IPV can be effectively and safely applied in patients 

with cystic fibrosis, bronchiectasis, COPD exacerbation, acute 

respiratory failure. Percussion and vibrations can also be ap-

plied for airway clearance.

In patients at risk of extubation failure, measures should be 

taken to prevent complications during the post extubation 

period. Non-invasive ventilation (NIV) can be applied for res-

piratory support and high-flow nasal oxygen therapy can be ap-

plied to prevent hypoxia.Applying MIE using mask in ex-

tubated patients can help to increase NIV compliance. In addi-

tion to the aforementioned chest physiotherapy, aerobic exercise 

with an ergometer is helpful in improving pulmonary function. 

Dysphagia has been reported in more than 60% of patients af-

ter extubation, and is attributed to impaired strength and sen-

sation of the tongue, laryngeal damage, neuromuscular impair-

ment, and cognitive complications of critical illness. Dysphagia 

is associated with delayed oral food intake and increased aspira-

tion pneumonia and reintubation, high mortality. If patients 

start oral feeding, standardized swallowing assessments such as 

fiberoptic endoscopic evaluation of swallowing (FEES) should 

be considered and prevention of aspiration is needed.

Pulmonary rehabilitation is needed for extubation in me-

chanical ventilated and extubated patients, and further studies 
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will be needed to determine if any particular chest physi-

otherapy is more effective for extubation.
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The role of the rehabilitation coordinator

in the intensive care unit

1Critical Care Nursing Team, 2Acute Care Surgery, Asan Medical Center, Seoul, Korea

Saerom Pak1, Suk-Kyung Hong2

The importance of early rehabilitation for critically ill pa-

tients is well established and cannot be overemphasized. Early 

rehabilitation for intensive care unit (ICU) patients helps re-

duce the requirement for and duration of mechanical ven-

tilation; it also shortens the length of stay in the ICU, as well 

as the length of overall hospital stay. The benefits of early re-

habilitation are such that the positive effects contribute to im-

proved quality of life after discharge. ICU rehabilitation ther-

apy refers to not only physical exercise therapy but also to in-

tegrated therapy, including bringing about an understanding of 

critical care as well as providing education and guidance about 

self-exercise, psychological well-being, and nutrition. However, 

it is difficult to establish a systematic rehabilitation program 

due to human and financial resource limitations. Therefore, 

specific occupations, expertise, and capacity for early ICU re-

habilitation are areas for further development. This study 

aimed to investigate the role of the ICU rehabilitation coor-

dinator in the early rehabilitation program that was started in 

2014 at the surgical ICU of Asan Medical Center in Seoul, 

Korea.

The roles of the ICU rehabilitation coordinator are as fol-

lows

First, the most important aspect of ICU rehabilitation is en-

suring safety. Therefore, it is essential to employ personnel who 

have expertise in managing ICU patients and ICU equipment. 

The ICU rehabilitation coordinator needs to have an overall 

understanding of each patient’s condition from the perspective 

of knowledge and experience related to safe ICU practice and 

ICU-related technical skills, including active accident pre-

vention and patient monitoring, particularly for the purposes of 

patient safety. This includes reacting to falls or vital sign 

changes, as well as knowing when and how to remove medical 

devices.

A second important role of the ICU rehabilitation coor-

dinator is given away by the job title—they must serve as 

coordinators. They should be able to screen patients based on 

institutional guidelines to select those who are eligible for 

rehabilitation. Such screening, routinely performed daily by the 

coordinator, is essential as a first step in the initiation of critical 

care rehabilitation. Also, if patients are scheduled for surgery 

or examination, coordinators must be able to help adjust the 

patients’ schedules so that they can receive as much re-

habilitation as possible, and so that patients can maximally ben-

efit from steady and planned rehabilitation routines.

Third, coordinators educate patients and their caregivers. 

ICU rehabilitation plays an important role in post-intensive 

care syndrome (PICS), which has recently attracted attention. 

Coordinators provide “patient-family-centered care” by actively 

incorporating not only the patient but also the caregiver into 

critical care process. Moreover, it is possible to improve a pa-

tient’s self-management capacity as well as physical function by 

providing rehabilitation treatment and teaching effective daily 

living habits while in the ICU. Therefore, the roles and re-

sponsibilities of the ICU rehabilitation coordinator will be ex-

panded, and active discussion and support will be needed in 

this regard.

ICU rehabilitation coordination is a new field that is not yet 

firmly established in Korea. However, we expect coordinators 

to play an essential role in expanding ICU rehabilitation in the 
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future. Based on the experience so far, this crucial role will be 

strengthened and supplemented with additional competencies 

that will help establish ICU rehabilitation coordination as a 

viable profession.
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Newly applied drug administration methods in ICU
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Continuous or Prolonged infusion of 

Antibacterial Drugs

Prolonged infusion administration strategies for intravenous 

beta-lactam antibiotics may include either a continuous infusion 

(over the entire dosing interval) or an extended infusion (over 

2 to 4 hours). Prolonged infusions attain the pharmacodynamic 

efficacy target defined for beta-lactam antibiotics more effec-

tively than short infusions.

Although high-quality, randomized controlled trials to sup-

port prolonged infusion beta-lactam strategies are not available, 

rationale for this practice is in part based on pharmacodynamic 

principles and evidence of clinical benefit from observational 

studies and limited trials without evidence of additional toxicity. 

In addition, this practice is supported by a theoretical benefit 

of reduced emergence of drug resistance and, in some cases, 

measurable economic benefits.

Indications for the use of prolonged infusion strategies with 

beta-lactams are not established. Pharmacodynamic modeling 

suggests that the situations in which prolonged infusion strat-

egies would offer a clinical benefit over traditional intermittent 

strategies are infections with organisms that have a high, but 

still susceptible-range MIC to the chosen beta-lactam. 

Populations with the most potential clinical benefit from pro-

longed infusion strategies include patients with an elevated risk 

of drug-resistant pathogens and/or patients with severe in-

fections who may have altered pharmacokinetics.

Inhalation Antibiotics

Inhaled antibiotics (eg, tobramycin, aztreonam, colistin) have 

been investigated primarily in patients with cystic fibrosis when 

P. aeruginosa is present in the respiratory secretions. Benefits 

in these patients include reduced sputum Pseudomonas density, 

improved forced expiratory volume in one second (FEV1), and 

decreased hospitalizations. But, no agent is approved for this 

purpose by the US Food and Drug Administration (FDA).

Inhaled antibiotics have the potential to cause bronchospasm. 

Patients treated with inhaled antibiotics should be assessed for 

medication-related adverse effects (eg, throat irritation or pain, 

abnormal taste sensation, cough, chest discomfort) and develop-

ment of resistant organisms.

Intraperitoneal drug

Intraperitoneal administration of antibiotics is preferred to 

intravenous administration, unless the patient appears septic. 

Intraperitoneal administration provides optimal local antibiotic 

concentration. In the majority of patients, infection is localized 

to the peritoneum and a few cell layers lining the peritoneal 

cavity and intra-abdominal viscera. 

The commonly used antibiotics are vancomycin, cepha-

losporins, and aminoglycosides. They can be mixed in the same 

dialysis bag without loss of bioactivity.

Serum drug levels for vancomycin and aminoglycosides may 

prevent toxicity since systemic absorption occurs with intra-

peritoneal administration of antibiotics.
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Medication use in ECMO
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Extracorporeal membrane oxygenation(ECMO) is a life-sav-

ing modality used in cardiac and/or respiratory failure patients. 

The pharmacokinetic(PK) of drugs can change in patients un-

dergoing ECMO, which can result in therapeutic failure or 

drug toxicity requiring further management of drug complica-

tions [1]. Optimal pharmacological management during 

ECMO is important not only in administering drugs but also 

in underlying disease. ECMO in a complex therapy that should 

be administered in a goal-directed manner to achieve therapeutic 

targets, minimization of complications. ECMO can alter both 

the PK and pharmacodynamics(PD) of administered drugs. 

The altered PD and PK with ECMO are less understood and 

more studies are needed [2].

Most of relevant studies describing PK alterations during 

ECMO in ex vivo experiments and many PD studies in neo-

natal or pediatric populations [3].

The purpose of this lecture is to define the PK and PD in 

detail. And PK considerations in critically ill patients, pharma-

cologic issues in critically ill patients in ECMO. And see some 

cases in practice [3].

ECMO induces many changes in PKs and PDs, current 

knowledge of PK changes of individual drugs in adult patients 

receiving ECMO support is limited. Awareness of each drugs 

physicochemical properties, some guidance is offered. 

Optimization of pharmacotherapy in critically ill patients con-

tinues to move forward. We can see patient-specific goals of 

pain, agitation, delirium management plans during ECMO. 

Therapeutic drug monitoring, when possible, should be consid-

ered to individualized [4-6].
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The role of critical care pharmacists - 

Past, present, and future
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Critically ill patients are more likely to have medication er-

rors and adverse drug events (ADE) due to the severity of 

their diseases, use of high-risk drugs, polypharmacy, and fre-

quent dosage modifications followed by the change of patient 

status. Therefore, the activity of the critical care pharmacist has 

been reported to reduce ADE and improve clinical outcomes 

[1,2].

In the Republic of Korea, pharmaceutical service in the in-

tensive care unit (ICU) began in the 1990s, and the partic-

ipation of pharmacists in critical care increased with the evalua-

tion of the adequacy of this service carried out by the Health 

Insurance Review and Assessment Service in 2014. According 

to a research conducted by the Critical Care Pharmacy 

Committee of the Korean Society of Health-System 

Pharmacists in 2018, pharmacists are in charge of critical care 

in 33 (26.0%) hospitals, and therefore it is necessary to com-

pare the current service contents with the anticipated role of 

critical care pharmacists and set the future direction.

In 2000, a position paper was published in the United 

States about critical care pharmacy service, dividing the activ-

ities into three categories: 'fundamental', 'desirable' and 'optimal' 

[3]. ‘Fundamental’ activities include evaluating drug in-

dications, dose adequacy, drug interactions, and allergies. 

Monitoring drug effects and ADE occurrence, providing ap-

propriate parenteral nutrition, pharmacokinetic monitoring, and 

drug information including intravenous compatibility are also 

included. 'Desirable' activities indicate participation in rounds 

as a member of a multidisciplinary team, maintaining 

up-to-date information including primary literature, educating 

students from the college of pharmacy, developing medication 

protocols, and participating in research activities. The role of 

'optimal' is suggested as the support of medical care through 

communication with the patients and their family, education of 

resident pharmacist and other medical staff, research activity 

for protocol evaluation, and development of new services.

Of the 33 hospitals where critical care pharmacy services are 

provided during 2018, 22 (66.7%) hospitals provided their 

contents for the investigation, and among them, 16 hospitals 

(72.7%) were advanced general hospital and 12 hospitals 

(54.5%) were located in Seoul. The number of hospitals with 

more than five pharmacists participating in ICU services was 

only 4(18.2%), while that with less than one pharmacist ac-

counted for more than a half (13, 59.1%). This indicates that 

the deviation among both hospitals and regions should be con-

sidered as a problem to be solved. In the 12 hospitals inves-

tigated in detail, the critical care pharmacists were able to par-

ticipate in rounds, evaluation and intervention of drug therapy, 

clinical consulting services, drug information provision, educa-

tion, and so on. These activities correspond to the 

‘fundamental’ and ‘desirable’ categories. It was also found that 

various research activities were carried out in 9 hospitals. 

Although the pharmaceutical services mentioned above ex-

panded over a short period of time and the number of pharma-

cists responsible for ICU is still smaller compared with that of 

the whole pharmacists working in hospital, it is hard to deny 

that pharmacists are providing essential services. However, it is 

still necessary to continuously expand activities corresponding 

to the category of 'optimal'.

The effect of critical care pharmacy service has been re-

ported to improve mortality, to reduce infections such as cen-

tral line infection or ventilator associated pneumonia and the 

tendency of inappropriate drug concentrations [4-7]. The con-

tribution to the prevention of medication errors and adverse 

drug reactions has been also studied [8]. In addition, critical 



◾ Drug prescription in the ICU and the role of pharmacists ◾ A Jeong Kim

55

care pharmacists continued to research antibiotics, sedative/an-

algesics, and anticoagulants, which are drugs frequently used in 

the ICU. (comparison of effects depending on drug choice or 

dose, dosage and protocol evaluation, pharmacokinetic alter-

ation of critically ill patients, exploring appropriate drug dosage 

on continuous venovenoushemodiafiltration (CVVHDF) or ex-

tracorporeal membrane oxygenation (ECMO), drug inter-

action, adverse drug reaction (and its risk factors), nutrition 

therapy related, etc.) [9-24].

As the practice of hospital pharmacists such as critical care 

service is gradually subdivided and specialized, the Korean 

Society of Health-System Pharmacists has granted to certificate 

of pharmaceutical specialties to develop the quality of clinical 

pharmacists in areas that contribute to improved patients' ther-

apeutic outcome and health, and has established committees of 

special pharmacy service areas to develop related service 

through expert networks. The pharmacists certified in critical 

care pharmacotherapy were first released in 2010 and 57 peo-

ple received the certification until 2018. After the establishment 

of Critical Care Pharmacy Committee in 2015, the committee 

is carrying out active projects such as reporting current status 

of Korean pharmaceutical care in ICU and conducting research 

on the importance of this service and satisfaction of both doc-

tors and pharmacists.

As technical constraints disappear as the era of the fourth 

industrial revolution approaches, it is thought that from now 

on, it will be necessary to develop and apply monitoring algo-

rithm on drug use specialized for critically ill patients, or to 

improve patient safety more efficiently in the changing environ-

ment by introducing a variety of other new technologies. Since 

it is reported that the tendency of medication errors may in-

crease during the transition of care (internal and external hos-

pital transfer), pharmacists should also actively consider estab-

lishing a new type of service such as mediation reconciliation, 

obtaining a patient’s best possible medication history and com-

paring it to present medication order to identify and resolve 

discrepancies at the time of transition of care [25].

In the future, it will be necessary for the critical care phar-

macist to continuously promote qualitative and quantitative de-

velopment in various activities in order to ensure effective and 

safe medication use for the critically ill patients. As a member 

of the multidisciplinary team, they are thought to be respon-

sible to define, recognize, and perform the role of critical care 

pharmacist, which reflect the needs of other medical staff.
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Decompressive craniectomy in severe traumatic brain injury

Department of Neurosurgery, Dankook University Hospital, University of Dankook

Sang Koo Lee

Objectives; Traumatic brain injury(TBI) is defined as 

acute injury to the head caused by blunt or penetrating trauma 

or from acceleration/deceleration injuries. Severe TBI(GCS 

3-8) is world-wide health problem because of higher mortality 

and morbidity in spite of rigorous intensive care. There is some 

controversial effects that decompressive craniectomy(DC) can 

reduce mortality and morbidity rates and promote functional 

outcomes in severe TBI patient. In this presentation will show 

the high quality of evidences for the effectiveness of DC in se-

vere TBI.

Material and methods

High quality of evidence-based journals including systematic 

reviews, guidelines, and randomized controlled trials (RCT) 

about the effectiveness of decompressive craniectomy (DC) in 

TBI had been published. I will review the overall contents of 

the DC (historical base, surgical technic, rationale, compl-

ications) and the results of the recently published RCT paper. 

Results

The evidence guided DC for severe TBI is still challenging. 

Systematic reviews or meta-analysis showed that standard cra-

niectomy was superior to limited craniectomy (Level 2 evi-

dence) and large bone flap over 15x 12cm margin can help in 

ICP reduction, better functional outcomes. The DECRA trials 

(DC vs. medical treatment in diffuse brain injury) showed bet-

ter ICP control but no functional gains. The RESCUEicp trial 

compared last-tier secondary DC with continued medical man-

agement for refractory intracranial hypertension after severe 

TBI. The results of the study support the findings of the 

stroke studies in that the reduction in mortality was almost di-

rectly translatable into survival with either severe disability or 

in a vegetative state. The STITCH and RESCUE_ASDH 

trial are on-going trials participate in several countries.

Conclusion 

21th century has been marked by efforts to develop evi-

dences for DC following sever TBI. Current evidences sug-

gests early bifrontal DC is not superior to medical treatment 

in diffuse TBI. Secondary DC as last-tier therapy for severe 

and refractory high ICP is challenging and had an reduction 

of mortality rates. Primary DC for acute SDH is being sys-

temically evaluated in the context of the RESCUE-ASDH 

trial.
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Induced hypothermia treatment in severe traumatic brain 

injury patients

Department of Neurosurgery, Inha University Hospital, Incheon, Korea

Dongkeun Hyun

The fact that therapeutic hypothermia (TH) has lowered in-

tracranial pressure and protected brain in severe traumatic 

brain injury (TBI) is well known throughout past sources and 

experimental data. In this paper, the result of TH in TBI 

needs to be confirmed. The result of North American Brain 

Injury Study; Hypothermia (NAVIS-H) 1 and 2, 

Eurotherm3235, Japan trauma society study and POLAR trail 

were reviewed throughout randomized controlled study which 

performed recently.

The prognosis was not confirmed throughout TH in 

NAVIS-H1; however, there was statistical significance among 

the group of 45 years or less and below 35 degree in celcius 

which checked when he or she visited initially. Hence, 

NAVIS-H2 study was preceded. In patient who had surgically 

removed hematoma, the effects of TH were proved compared 

to diffuse brain damage in NAVIS-H2 study. This was found 

in the result of Japan neurotrauma data bank. Eurotherm study 

has been doing, which leads to collect many data later on. The 

TBI of TH makes them better prognosis in patients who had 

surgically removed hematoma and lowered initial body 

temperature. and Recently POLAR randomized Clinical Trail 

shows no favorable outcomes.

There were 2 meta-analysis were reported, recently and ther-

apeutic hypothermia is likely a beneficial treatment following 

TBI in adults but cannot be recommended in children and an-

other analysis for cooling index is sufficiently high reduces 

death in severe TBI patients.

In this review, discussed current status of induced hypo-

thermia in TBI patients. 
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Medical management in traumatic brain injury

Dankook University, college of medicine

Jung-Ho Yun

The traditional approach to the management of brain-in-

jured patients is to control ICP using a stair-step approach, 

adding or subtracting therapies as needed. Traditionally, the 

therapies are added in an order that reflects the risk of compli-

cations associated with the use of the therapy. Recently, how-

ever, several groups have advocated different overall approaches 

to the management of TBI. These approaches are based on an 

understanding of certain aspects of the pathophysiology of TBI 

and on a favorable clinical experience with use of these 

approaches. None of these approaches has strong clinical data 

to support its superiority over the others.

One approach, called “CPP management,” has been advo-

cated by Rosner and colleagues. This approach is based on a 

concept called the “vasodilatory cascade.” According to this hy-

pothesis, a reduction in CPP, either a decrease in blood pres-

sure and/or an increase in ICP, stimulates the cerebral vessels 

to dilate in an attempt to maintain CBF. This is the normal 

autoregulatory response to a decrease in CPP. Because the in-

crease in cerebral blood volume that accompanies the vaso-

dilation further reduces CPP, this sets up a cycle that leads to 

ever-reducing CPP. An increase in blood pressure will break 

the cycle and reduce ICP. A detailed description of this ap-

proach is given in a report of a clinical series. In this series 

of 158 patients admitted with GCS scores less than 7, mortality 

was only 29%, and 59% achieved a good recovery or moderate 

disability by 6 months post-injury.

A recent randomized clinical trial evaluated a treatment 

strategy similar but not identical to the CPP management 

approach. This trial compared a “CBF-targeted” strategy to a 

conventional “ICP-targeted” strategy in the initial management 

of acute TBI. The CBF-targeted treatment, wherein CPP was 

kept to at least 70 mm Hg and hyperventilation was not used, 

reduced the incidence of secondary ischemic events by approx-

imately 50%. However, this treatment strategy also increased 

the incidence of adult respiratory distress syndrome fivefold, 

and did not improve long-term neurological outcome. One in-

terpretation of this study is that the beneficial effect of the 

CBF-targeted treatment was offset by systemic complications 

associated with maintaining blood pressure at an elevated level.

Another approach, called “Lund therapy,” emphasizes re-

duction in microvascular pressures to minimize edema for-

mation in the brain. The goals of this approach are to preserve 

a normal colloid osmotic pressure (infusion of albumin and red 

blood cells), to reduce capillary hydrostatic pressures by re-

ducing systemic blood pressures (metoprolol and clonidine), 

and to reduce cerebral blood volume by vasoconstricting pre-

capillary resistance vessels (low-dose thiopental and dihy-

droergotamine). Treatments that would favor increasing trans-

capillary filtration of fluid are avoided, including cerebrospinal 

fluid (CSF) drainage, high-dose (to burst suppression) barbitu-

rates, osmotic diuretics, and high CPP. Decompressive craniec-

tomy, which can also increase edema formation, is reserved for 

a last resort after all other treatments have failed. A detailed 

description of this approach is given in two recent publications. 

A final approach has been to try to match the treatment to 

the underlying pathophysiology. In this approach, it is empha-

sized that TBI is heterogeneous, and each individual patient 

has a predominant pathophysiologic pattern. In addition, it rec-

ognizes that the pathophysiology of TBI evolves over time, and 

treatment that is appropriate in the first few hours after injury 

may not necessarily be optimal 2 to 3 days after injury.

All of these approaches have some physiologic basis for their 

use; however, no studies have demonstrated superiority of any 

of these approaches and caution should be used in comparing 

the results of these clinical series, which might not be 

comparable. It seems logical that individualized therapy based 

on underlying pathology would be the most successful. For ex-

ample, in the first few hours after injury when hypoperfusion 
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is prominent, attention to maintaining an adequate CPP may 

be beneficial. Later when edema, resulting in intracranial hy-

pertension, becomes the predominant pathophysiology, a strat-

egy to minimize cerebral hydrostatic pressures may be 

beneficial. More work needs to be done to clarify these issues.

In all patients with severe head injury, universal measures 

should be taken to minimize systemic factors that can cause or 

aggravate intracranial hypertension and that impair cerebral 

perfusion. Commonly recommended practices include elevating 

the head of the bed 30 degrees (also a recommendation of the 

ventilator bundle to reduce risk of aspiration), sedation, airway 

protection/controlled ventilation, seizure prophylaxis, and treat-

ment of systemic hypertension and fever when present. In addi-

tion, general supportive care should be given, including appro-

priate fluid and electrolytes and nutritional support and pro-

phylaxis for gastric ulceration and for thromboembolism.
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How to use statistics in medical journal

Inha University, Korea

Young Ju Suh

In medical research, it is very important to apply statistics 

properly to make an objective conclusion. This presentation 

discusses the role of statistics in medical research as well as its 

importance and how it should be practically used. It focuses 

on the statistical techniques appropriate to the characteristics of 

the data and hypotheses, which are often used in medical 

journals. I will also discuss statistical errors that are often 

found in medical papers. This presentation focuses on core 

FAQs and simple examples. In medical papers to prepare for 

publication in medical journals, it will be emphasized that con-

clusions drawn from appropriate statistical consideration and 

analysis techniques are valuable.
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Publication ethics in medical journal

Department of Pediatrics, Korea University Medical College

Young Yoo

Introduction

Good research should be well justified, well planned, appro-

priately designed, and ethically approved. 

Scientific misconduct

Research misconduct includes fabrication, falsification, or pla-

giarism in proposing, performing, or reviewing research, or in 

reporting research results. Changes to images can create mis-

leading results when research data are collected as images. Thus 

inappropriate image manipulation is one form of fabrication or 

falsification that journals can identify. Plagiarism is considered 

to include both the theft or misappropriation of intellectual 

property and the substantial unattributed textual copying of an-

other’s work. Authors must avoid duplicate publication, which 

is reproducing verbatim content from their other publications. 

Editors, authors, and peer reviewers should disclose interests 

that might appear to affect their ability to present or review 

work objectively. These might include relevant financial interests 

(for example, patent ownership, stock ownership, consultancies, 

or speaker’s fees), or personal, political, or religious interests.

Dealing with misconduct

Members of journal publishing teams have an important 

role to play in addressing potential cases of scientific mis-

conduct such as data fabrication, falsification, plagiarism, image 

manipulation, unethical research, biased reporting, authorship 

abuse, redundant or duplicate publication, and undeclared con-

flicts of interest. Cases of suspected misconduct should be han-

dled following established processes, for example, those pre-

sented in the Committee on Publication Ethics (COPE) 

Flowcharts. Investigations may lead to retractions, expressions 

of concern, or other sanctions.

COPE guideline

COPE was founded in 1997 to address breaches of research 

and publication ethics. COPE attempts to define best practice 

in the ethics of scientific publishing. COPE guidelines should 

be useful for authors, editors, editorial board members, readers, 

owners of journals, and publishers. 
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Diagnosis of critical illness-related corticosteroid 

insufficiency

Memorial Sloan Kettering, USA

Stephen M Pastores

Critical illness-related corticosteroid insufficiency (CIRCI) is 

a concept that was first introduced in 2008 by an international 

multidisciplinary task force convened by the Society of Critical 

Care Medicine (SCCM) to describe impairment of the hypo-

thalamic pituitary axis (stress response) during critical illness. 

CIRCI is characterized by dysregulated systemic inflammation 

resulting from inadequate intracellular glucocorticoid-mediated 

anti-inflammatory activity for the severity of the patient’s crit-

ical illness. CIRCI is associated with increased circulating lev-

els of biological markers of inflammation and coagulation over 

time, morbidity, length of ICU stay, and mortality. A multi-

specialty task force of 16 international experts in Critical Care 

Medicine, endocrinology, and guideline methods, developed 

and published the guidelines in 2017 for the diagnosis of 

CIRCI which will be presented in this session.
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RCTs of steroids in septic shock, from database

to conclusions

UMC Utrecht, Netherlands

Jozef Kesecioglu

Septic shock is a syndrome with various etiologies, bio-

chemical characteristics, and phenotypes. Investigator-induced 

heterogeneity is added when trials employ different inclusion 

criteria, report different variables, and use different variable 

definitions. This compounded complexity causes heterogeneity 

among trial populations.

Control-group mortality rates are very different between the 

trials, and that the majority of this heterogeneityremains 

unexplained.

Heterogeneity between the trials limits the reproducibility 

and generalizability of septic shock research and may inhibit 

the discovery of beneficial therapies for specific (sub) 

populations.

Due to these reasons RCTs show different effects in various 

trials. Precision medicine should bring a solution for this prob-

lem by identifying which patients will benefit from steroids.



◾ Corticosteroids ◾ Je Hyeong Kim

67

Steroids for ARDS: When, how much, and how long

Department of Critical Care Medicine, Korea University Ansan Hospital,

Korea University College of Medicine

Je Hyeong Kim

Acute respiratory distress syndrome (ARDS) is characterized 

excessive and protracted inflammation, especially in exudative 

phase. Therefore, corticosteroids, potent anti-inflammatory 

agents and immunomodulators, would seem to be a logical 

choice for treatment of ARDS. However, early clinical trials 

with high-dose short course of corticosteroid 

(methylprednisolone) failed to show improvement in survival of 

patients with ARDS [1-4].

After then, the corticosteroids treatment strategy in ARDS 

moved to the lower-dose and long course in unresolving or 

persistent ARDS. Meduri et al [5] tried the small study of 

this strategy in unresolving ARDS and reported zero intensive 

care unit (ICU) mortality in corticosteroid treatment group. In 

2006, ARDS network of NHLBI reported the large-scaled 

clinical trial about the efficacy of corticosteroids as rescue ther-

apy for persistent ARDS [6]. In this study, corticosteroids 

treatment significantly increased the numbers of ventilator- and 

ICU-free days at day 28, and median numbers of ven-

tilator-free days at the days at day 180. However, the 60- and 

180-day mortalities were significantly associated with cortico-

steroids treatment among patients enrolled at least 14 days after 

the onset of ARDS, resulting in not support the routine use 

of methylprednisolone for persistent ARDS.

After the results of above studies, lower-dose and long cour-

sewas consideredin early and severe ARDS. In 2007, Meduri 

et al [7]reported that corticosteroids treatment significantly im-

proved duration of mechanical ventilation, mechanical ven-

tilation-free days to day 28, length of ICU stay, and survivors 

of ICU admission in early severe ARDS. And according to the 

meta-analysis [8] for early administration of corticosteroids, 

early use of low dose corticosteroids my effectively reduce mor-

tality in patients with ARDS.

As a results, the recent corticosteroids guidelines from the 

multispecialty task force of the Society of Critical Care 

Medicine and the European Society of Intensive Care 

Medicine [9] suggest the use of methylprednisolone in patients 

with early moderate-to-severe ARDS [10].
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End of life care in Korea: Current status in adults

Department of Internal Medicine, Seoul National University Hospital

Dae Seog Heo

Life-sustaining treatment like mechanical ventilation has 

contributed much for acute illnesses. However, it might be 

harmful for the terminal patients, because it just prolongs dy-

ing process without reversing the underlying medical condition. 

Active euthanasia or physician-assisted suicide is not an issue 

in Korea, but futility near the end-of-life is a big problem.

Since enforcement of the Hospice-Palliative Care and 

End-of-Life Decision Act in February, 2018, many concerns 

about the new law were raised. Only 10-20% of terminal pa-

tients can complete due process of the End-of-life Decision 

Act, because the legislation mandated patients themselves to 

sign advance directives (AD) or Physician Orders for 

Life-Sustaining Treatment (POLST). Complicated process is 

required for surrogate decision. 

End-of-life decision can be made only in dying period (not 

terminal stage). It is not easy to differentiate between terminal 

stage and dying period, especially in non-neoplastic disease. 

Only 5% of hospitals can make end-of-life decisions, because 

the hospital ethics committee is mandatory to be eligible for the 

legislation. Most hospitals do not have right to access the cen-

tral database of national end-of-life decision registry.

Although patient self-determination with AD or POLST is 

important in end-of-life decision, discussion is needed how to 

implement the “best interests” for the terminal patients. In ad-

dition, hospice-palliative care program should be expanded in 

Korea and cultural movement towards ‘death with dignity’
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End of life care in Korea: Current status in children

Department of Pediatrics, Seoul National University Children’s Hospital, Korea

Min Sun Kim

'Act on decisions on life-sustaining treatment for patients in 

hospice and palliative care or at the end-of-life' is meaningful 

in that it first enacted the right to self-determination for the 

final stage of life and that it guarantees the procedure to legally 

stop futile medical care. However, it is necessary to con-

tinuously review and improve it. Major issues related to minors 

are summarized below.

The first is that the law obliges minor patients to be in-

formed of the facts that they are at the end-of-life and make 

life-sustaining treatment decisions. According to Article 10 of 

the law, the medical care plan must be prepared by the patient. 

If the patient is a minor, the patient and the legal representa-

tive are required to receive information and confirm the medi-

cal care decision.

Over the last several decades there have been increasing dis-

cussions about whether it is good to inform children and ado-

lescents about the bad prognosis. Recent articles and guidelines 

suggest health care providers should consider child's condition 

and circumstances and have close discussion with parents about 

prognostic disclosure to children. In a study of adolescents 

treated with cancer, 75% of the adolescents wanted to know the 

fact when they had a bad prognosis, while 12% did not want 

to direct the prognosis directly. Although the present law al-

lows the parental guardian to sign the medical plan through 

the interpretation of the law, it is necessary to examine whether 

it should be kept in the law to explain to minors.

The second issue is about the patients who are limited in 

decision-making capacity due to age or decreased conscious-

ness, so that they cannot express their opinion. According to 

the law, decision about life-sustaining treatment of these pa-

tients can be made through a family consent or parental con-

sensus only in the "imminent death" process. In other words, 

there is no way to discuss and record medical care decisions 

of these patients in advance. Considering that it is the purpose 

of the law to allow patients to keep their dignity till the 

end-of-life, it is necessary to improve the system so that their 

loved families can have advance care planning. 

Finally, the law may make it harder for health care pro-

fessionals to consider the ethical decision for patient's best in-

terest because the life-sustaining treatment withholding or with-

drawing can only be done at the imminent death period. 

The medical and social situation surrounding patients with 

serious illness and their families is not simple enough to set 

details. Therefore, it is necessary to continue the social dis-

cussion to find consensus on various issues surrounding the 

treatment of children, such as the application and discontinua-

tion of treatment.
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Digital healthcare: What is happening outside the ICU?

Digital Healthcare Institute

Yoon Sup Choi

Digital technology is dramatically transforming today’s 

medicine. Over the past decade, exponential development of 

digital technology, especially smartphones, has radically 

changed many aspects of our everyday lives. Medicine is next. 

Maturation of innovative digital technologies such as next-gen-

eration sequencing (NGS), Internet of Things (IoT), cloud 

computing and artificial intelligence generates a perfect storm 

to revolutionize the status quo in medicine. In the near future, 

the clinical practice will be a lot different from today’s one. 

Now we should notice changes and prepare to deal with the 

inevitable tsunami of transformation. In this talk, I will discuss 

how digital technology has been changing medicine.
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Biomarker studies in sepsis

National Taiwan University Hospital, Taiwan

Chong-Jen Yu

Severe sepsis is one of the major public health issues which 

are characterized with high cost and high mortality. Sepsis may 

cause changes of several aspects, including abnormal immune 

response, mitochondrial dysfunction, endothelial damage, coa-

gulopathy, hemodynamic change and metabolic change. In ear-

ly stage of sepsis, the immune response is hyperinflammatory, 

but the response rapidly progresses to hypoinflammatory. 

Cellular dysfunction is a common phenomenon of sepsis. 

Evidence supports that oxygen is available to tissues despite the 

presence of an abnormalmicrocirculation, and organ failure may 

be due to a failure of oxygen use in cells. Except immune sys-

tem dysregulation and mitochondrial dysfunction, sepsis also 

results in endothelium damage, coagulation cascade, hemody-

namic derangement and metabolic change. The general charac-

teristics are hyper-metabolism, with clinical presentations of in-

creased resting energy expenditure (REE), and oxygen con-

sumption, reduced ketogenesis, and hypercatabolism. 

Previous studies suggested that the presence of some specif-

icgeneticpolymorphismsand abnormally expressed proteins dur-

ing sepsis can be used for illness severity evaluation and out-

come prediction. However, these approaches often show in-

sufficient sensitivity and specificity in end-point prediction. In 

fact, sepsis involves not only specially expressed genes and pro-

teins, but also changes in the concentration of metabolites. 

Monitoring metabolites fluctuation in body fluids provides an 

important way to detect various human pathologies including 

cancer, cardiovascular disease, diabetes and drug toxicity. Base 

on the fact that there is short of disease-specific therapy of sep-

sis, the approach using metabolomic (or metabonomic) strategy 

may create a new door to effective therapy for this deadly 

syndrome. Metabonomic study may provide a new platform to 

find novel biomarker and metabolic pathway involved in sepsis. 

Further interventional study is needed for develop new treat-

ment strategies.
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The value of the new sepsis-3 definition 

Executive Associate Division Director, Director of Research, Emory Critical Care Center Founder, Emory Program in 
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Greg Martin

In this talk I will discuss three important objectives: 

1. The earliest clinical definition of sepsis (Sepsis-1). 

2. Challenges with Sepsis-1 and the intermediate Sepsis-2 

definition. 

3. The strengths and weaknesses of the latest Sepsis-3 

definition. 

Sepsis has been recognized by medical practitioners for 

thousands of years, including early descriptions in Asian liter-

ature as well as by Hippocrates, only to later be “re-dis-

covered” by in the 19th century by Semmelweis and sub-

sequently by Schottmueller in attempts to prevent the onset of 

the potentially mortal disease. Sepsis was also presciently de-

scribed in the lay literature by Niccolo Machiavelli in The 

Prince (1513) when he described sepsis as “Hectic fever, at its 

inception, is difficult to recognize but easy to treat; left un-

attended it becomes easy to recognize and difficult to treat.”1

The first clinical definition of sepsis, referred to in retrospect 

as Sepsis-1, was based upon expert consensus and available 

knowledge at the time.2 This original definition introduced the 

concepts of systemic inflammation leading to organ dysfunction, 

clinically defined as the systemic inflammatory response syn-

drome (SIRS) criteria. These four clinical criteria (abnormalities 

of temperature, heart rate, respiratory rate and white blood cell 

count) served as the initial basis for clinically defining sepsis. 

The Sepsis-1 definition facilitated ground-breaking studies in 

disease epidemiology and laid the foundation for successful 

large-scale international clinical trials.3,4 

Despite the importance and novelty of the first sepsis defi-

nition (Sepsis-1), the criteria had several important limitations.5 

For example, Sepsis-1 relied up patients meeting the SIRS cri-

teria, which have been criticized for being both insensitive and 

non-specific. Because the SIRS criteria are not specific to sep-

sis, they may appear in a high proportion of hospitalized pa-

tients whether they are infected or not. Separately, among crit-

ically ill patients with a clear diagnosis of sepsis, approximately 

1/8 will not meet the SIRS criteria.6 Taken together, this 

means the SIRS criteria are not ideal for either capturing all 

sepsis patients, or for capturing a group of patients that clearly 

have sepsis. 

Because of the limitations of the first sepsis definition, a 

group of experts convened to discuss the potential for a revised 

and more useful sepsis definition. The Sepsis-2 definition was 

considered in a 2001 consensus conference, and a much larger 

group of markers of systemic inflammation were considered as 

potential diagnostic markers for sepsis.7 However, there were 

no data available to confirm the value of this expanded group 

of markers, and the authors concluded that “no evidence exists 

to support a change to the definitions.” However, this Sepsis-2 

definition offered a new concept for “staging” sepsis using four 

factors: Predisposition, Insult/Infection, Response and Organ 

dysfunction (PIRO). 

The limitations of the prior definitions and technological ad-

vances in data science were an important basis for undertaking 

a new sepsis definition. The newest clinical definition of sepsis, 

known as Sepsis-3, defines sepsis as life-threatening organ dys-

function caused by a dysregulated host response to infection.8 

This definition is similar to the earlier definition of “severe 

sepsis,” meaning sepsis patients with acute organ dysfunction 

related to the infection. These patients are now considered sep-

sis patients, and the category of severe sepsis has been 

eliminated. Furthermore, septic shock was defined a subset of 
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sepsis in which profound circulatory, cellular and metabolic ab-

normalities are associated with a greater risk of mortality than 

with sepsis alone – these patients can be identified clinically as 

those with shock requiring continuous infusion of vasopressors 

to maintain a mean arterial pressure (MAP) of 65 mm Hg, 

with a blood lactate level of at least 2 mmol/L. 

A substantial advance with Sepsis-3 is that the definition 

was based upon analyzing a large number of health records to 

determine what characteristics were most associated with sepsis. 

In particular, the quick SOFA (qSOFA) score was created as 

a simple measure that indicates a higher likelihood of poor out-

comes for patients outside the ICU with 2 or more qSOFA 

points. A limitation of the new Sepsis-3 definition is that by 

eliminating severe sepsis and replacing the SIRS criteria, sepsis 

patients all have organ dysfunction, which may create chal-

lenges for identifying patients early in the course of disease 

when treatments are most effective. Even without specific phar-

macologic therapies, bundled sepsis care is effective at reducing 

mortality, as demonstrated by the Surviving Sepsis Campaign 

and by initiatives in New York state in the USA.9-12 
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Extracorporeal blood purification for sepsis
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Extracorporeal blood purification for sepsis with high dose 

CRRT (continuous renal replacement therapy) has been denied 

with a lot of RCTs (randomized controlled trial)（Rhodes A, 

et al, Crit Care Med 2017;45:486-552）. In Japan, ex-

tracorporeal blood purification modalities have been performed 

for sepsis, such as PMX-DHP (direct hemoperfusion with 

polymyxin B-immobilized fiber column) and CAH-CHDF 

(continuous hemodiafiltration with cytokine adsorbing hemofil-

ter) ,covered with the Japanese insurance, even though there 

are no clear evidences about these modalities until now. 

Recently, it was reported that PMX-DHP for the patients 

with septic shock cannot reduce mortality at 28days, compared 

with the conventional therapy (Dellinger RP, et al, JAMA 

2018;320:1455-63).

In our institution, CAH-CHDF has been performed on 

septic shock patients with acute kidney injury (AKI) because 

CAH-CHDF can remove humoral mediators or substances, 

which might cause or deteriorate septic pathological conditions. 

CAH-CHDF has been performed in our institution as follows: 

A polymethylmethacrylate hemofilter (CH1.8WTM, Toray, 

Japan) or a polyacrylonitrile hemofilter (SepXirisTM, Baxter 

Japan, Japan) are used. A special bedside console for CHDF 

with a blood pump, a filtration controller, a syringe pump for 

anticoagulant and various monitoring systems (TR525TM, 

Toray, Japan) is employed. Blood flow rate is approximately 

1-3 mL/kg/min, and filtration rate is 100-600mL/hr. Sterile bi-

carbonate dialysate is administered in the hemofilter in single 

pass countercurrent to blood flow via an infusion pump at a 

rate of 500-1000mL/hr. Most critically ill patients cannot toler-

ate the conventional intermittent hemodialysis, which vigorously 

removes waste substances and excess water. However, critically 

ill patients including children, who are hemodynamically un-

stable, well to lerate CAH-CHDF.

Our study (Matsuda K, et al, Contrib Nephrol 

2011;173:182-90) will be introduced in this presentation. In 

this study, thirty septic shock patients with AKI were treated 

with CAH-CHDF. Thirteen septic shock patients with AKI 

were treated with CHDF used a hemofilter made of poly-

acrylonitrile membrane (PAN-CHDF), which is not CAH. 

The systolic blood pressure significantly increased in 

CAH-CHDF group following 24 hours of the treatment 

(p<0.01), whereas that did not improve in PAN-CHDF 

group. The urine output significantly increased in 

CAH-CHDF group following 24 hours of the treatment more 

than in PAN-CHDF group (p<0.05). The 28-day survival 

was 83.3% in CAH-CHDF group and 30.8% in 

PAN-CHDF group, respectively (p<0.01). We can assume 

that CAH-CHDF in the treatment of septic shock patients 

with AKI is clinically relevant. In this presentation, I will in-

troduce the technique of CAH-CHDF in as much detail as 

possible.
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Disaster triage
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Mass casualty incidents such as infectious outbreaks, natural 

disasters and man-made disasters generate many critically ill or 

injured patient. This can overwhelm health care resources. In 

severe circumstances insufficient ICU bed availability may re-

sult in the occurrence of potentially avoidable deaths, which 

may be influenced by compulsory triaging decisions. Recently 

work has described the process for developing triage protocols 

for critical care based on the probability that needs during a 

disaster will be greater than availability. Ideally triage plans 

should be developed at a national or regional level. Key issues 

must be considered when triaging critical patients in disaster 

events. (1) establish an Incident Management System to ex-

ercise authority and direction over resources; (2) developing 

fair and equitable policies may require restricting ICU services 

to patients most likely to benefit; (3) usual treatments and 

standards of practice may be difficult to deliver; (4) triage cri-

teria should be objective, ethical, transparent, applied equitably; 

(5) triage of patients for ICU should be based on those who 

are likely to benefit most; (8) a triage officer should apply in-

clusion and exclusion criteria to determine patient qualification 

for ICU admission.
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Background

The Academic Consortium on Emergency Medical Service 

and Disaster Response Plan during the 2020 Tokyo Olympic 

and Paralympic Games (the Tokyo Olympic Games 2020) was 

established in August 2017 in Japan and currently consists of 

23 academic associations. The Japanese Society of Intensive 

Care Medicine (JSICM) participated in this consortium at the 

beginning and started preparations for disaster response by the 

intensive care unit (ICU), especially in case of a mass casualty 

incident (MCI). The original Crisis Management Committee 

of JSICM was formed and released the “Guidance on disaster 

preparation in the ICU” and is now preparing a “Textbook on 

disaster preparation in the ICU.” This committee also estab-

lished a MCI management working group in order to prepare 

a response in case of a MCI during the Tokyo Olympic 

Games.

Management of the ICU in Case of Disaster

Hospital disaster preparations should consider the following 

concepts: surge capacity, hospital incident command system 

(HICS), 4S (system, space, staff, stuff) and CSCATTT 

(Command & Control, Safety, Communication, Assessment, 

Triage, Treatment, Transportation). Key concepts especially 

important in the ICU are triage at admission and discharge, 

expansion of the number of beds, reverse triage in and out of 

the hospital, and an inter-ICU information network for 

evacuation. We are also discussing ICU responses for specific 

case MCIs, such asshootings, bombings, disease outbreak, sun-

burn and heatstroke.

Conclusion

By preparing routine ICU responses in case of a MCI, we 

could establish an ICU response in case of a MCI during the 

2020Tokyo Olympic Games.
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Mass casualty: Earthquake, tsunami
─ Distinction of hospital function with tsunami at great east Japan earthquake ─

Director of Perioperative Care Center, Kurokawa General Hospital, Miyagi, Japan

Shu Matsukawa

Eight years has passed since March 11, 2011, when Great 

East Japan Earthquake followed by the huge tsunami attacked 

the north-east Japan. At that time, I worked at Ishinomaki mu-

nicipal hospital as a vice-director, anesthetist and intensivist. 

Ishinomaki, located at 50km east of Sendai, was one of the 

most seriously damaged. I’d like to introduce my experience 

and to point out the problems to be considered on such 

occasion.

Ishinomaki municipal hospital was located at the mouth of 

KitakamiRiver. When the hospital had been founded in 1998, 

it was built at 4.8m above sea level, considered tsunami in-

vasionsduring past 200 years. Actual flooded area of tsunami 

this time was extremely larger than that assumed before. Total 

number of died was 15,896, missing was 2,536, and related 

death was 3,701(2018.09). No one had taken attention to the 

fact that great tsunamis invaded to the east coast of Japan at 

least seven times in past 3500 years.

[Experience of Earthquake and Tsunami] At 14:46, March 

11, 2011, earthquake of M9.0 occurred. We all felt a great 

and long wave motion. The damage of our hospital with earth-

quake was negligible. At 15:00, tsunami warning was issued, 

and the first wave of tsunami came at 15:20, then that repeated 

several times. Maximum height of tsunami was 8 -10 meters.

Our hospital became surrounded with water, and isolated 

from outside completely. All patients and staffs were moved to 

the upper floor than third. First Floor sank below water, and 

life line stopped at 15:46, then the hospital became 

un-functioned. Almost all valuable items, such as the emer-

gency electric supply unit(only UPS was set at second floor), 

system servers, endoscopic and radiological apparatuses, and 

feeding service were settled at the first floor. Calls by 

phone(fixed and mobile) became impossible, and the emer-

gency radio system also became not to work. We lost the 

means to communicate with outside. About 500 persons, in-

cluding patients and visitors, and medical staffs, had been 

closed in the hospital. Human damage of hospital staffs were 

four, who were two nurses, one guard and one maintenance 

staff.

At the time of earthquake, the total Gastrectomy underwent 

in the operating room at the second floor. At first, the power 

line stopped and the emergency power supply started to be 

active. Oxygen and air supply had been kept. We decided only 

to perform the removal of the cancer portion, and to move the 

patient to upper floor. When tsunami came, the electrical pow-

er changed to UPS. At the end of operation, UPS also stop-

ped, so we finished the operation under the flashlight.

On Day1 (March 11), the hospital was surrounded with sea 

for all day long, and it was so cold and snowy. Many houses 

with fire were floating and flowed out. Oxygen and air supply 

were available because we used liquid oxygen and synthetic air.  

But suction line stopped as the suctioning pump failed to work 

in the water. As the stored food had been under the water, on-

ly a piece of bread was supplied individually. Some water was 

delivered from vending machines. Staffs laid on corrugated fi-

berboard or thin mattress directly on the floor for rest

On Day2(March 12), water had not been drawn out yet. 

Supply of meal to patients was planned only once a day. In 

the evening, fires were approaching to the fuel tank near the 

hospital, so we moved patients to wards of opposite side. Fire 

breaking in many houses took place immediately after the tsu-

nami, and fires continued till next morning. So many heli-

copters came for news, but not for rescue. As there was a mul-

tiple chain of command, such as the fire authority, the police, 

government, Self-Defense Forces, and so on, our rescue re-
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quest might disappear on a way to somewhere.

On Day3(March 13) in the morning, the surgeon who op-

erate the patient went to Ishinomaki Red Cross Hospital in the 

water up to his knee, where D-MAT gathered together. They 

were just before their return because of finishing their initial 

mission. D-MAT flew to our hospital in the afternoon, and 

planned to evacuate all members of hospital. Before coming, 

they thought only one postoperative patient should be 

transported. The priority of transportation with helicopter was 

on severe patients. Supply of foods started this afternoon by 

air. Without coming of D-MAT, the rescue might be delayed 

for some more days.

On Day4(March 14), the transportation of patients was 

completed till 10pm, with helicopters of D-MAT and 

Self-Defense Forces.

On Day5(March 15),all hospital staffs left the hospital on 

foot or with helicopters early in the morning.

Unfortunately the helicopters of presses disturbed the rescue 

action of D-MAT, with occupying the nearest airport for base, 

and monopolized the fuel for flight. D-MAT had to make 

flight to distant airport for fuel. 

What we could do, in an isolated situation with life-line dis-

tinction, was only to survive and wait the rescue. Continuation 

of satisfactory medical care became difficult. Fortunately the 

panic did not occur.

After the evacuation, medical care continued to offer at the 

temporary clinic. After many twists and turns, the hospital was 

re-built at the neighbor of Ishinomaki railway station, and 

re-opened on September 1st, 2016.

The following issues should be considered with the assump-

tion of tsunami.

1. The damage with tsunami is very different from that with 

earthquake alone. Possibility of tsunami invasion should 

be seriously considered. We apparently had undervalued 

the risk of tsunami.

2. The valuable medical devices and system servers should 

be settled at higher floor to minimize the damage of 

tsunami.

3. Medical care supply can continue only for a short period 

when lifeline stops. The way to evacuate from hospital 

should be considered on a routine basis. On such occa-

sion, it’s impossible to keep a sufficient hygienic status.

4. Food and water should be stored at higher floor not only 

for the patients but for the medical stuffs.

5. Means of communication at emergency situation must be 

confirmed, such as a satellite phone. Mobile phone does 

not work when the relay base stations are destroyed with 

tsunami.

6. Chain of command for rescue must be unified to avoid the 

confusion of information. Lack of information means the 

victims of tsunami do not have means to communicate.

In conclusion, once an earthquake occurs, the risk of tsuna-

mi should not be thought little of near the coast.
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Biohazard disaster of outbreaks

Department of Critical Care Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine

Gee Young Suh

Biohazards are biological substances that pose a threat to the 

health of living organisms. The spread of infectious disease is 

one of the most challenging threats to the modern society.  

Throughout human history, the spread of infectious agents 

sometimes intentionally and sometimes inadvertently has 

changed the course of history. For example the influenza epi-

demic in 1918 infected an estimated 500 million people (which 

was 1/3 or world population at that time) with estimated 30 

million deaths. With changing of weather, the rapid of growth 

population, and increased number of people traveling there is 

increased likelihood of people getting exposed to an deadly in-

fectious agent which that population has not been exposed be-

fore with grave consequences.  Each country and each medical 

institution should have policies in place so they can respond to 

these catastrophes when they occur.  Training in personal pro-

tective equipment and having protocols in place for these pa-

tients is important.
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Surgical perspective: The coping strategy of 

the operating room in disaster

Tajimi City Hospital, Department of Emergency Medicine

Takamitsu Kodama

As natural disasters and terrorisms increase, the importance 

of providing medical care appropriate for emergency situations 

has attracted considerable attention. In Japan, since the Great 

Hanshin-Awaji Earthquake, designation of key disaster hospi-

tals and development of the Disaster Medical Assistance Team 

(DMAT) program have been executed to improve provision of 

primary medical care at the time of disaster. Furthermore, pre-

paredness for large-scale disasters has been developed to a cer-

tain extent through creation of disaster management manuals 

and a series of disaster drills. However, disaster preparedness 

and risk management in the operating room are presumably 

still not ready. It has been reported that after the Great East 

Japan Earthquake occurred on March 11, 2011, continuation 

of surgery was difficult at approximately half of medical in-

stitutions in the affected and surrounding areas. As a cause of 

this condition, many medical institutions had not prepared any 

manuals for disaster management in the operating room or 

conducted disaster drills for the operating room staff. To save 

as many casualties requiring surgery as possible at the time of 

disaster, the development of a Business Continuity Plan (BCP) 

for the operating room is essential. As a prerequisite for this 

plan, it is important to perform Hazard Vulnerability Analysis 

(HVA), to establish an Emergency Incident Command System 

(EICS), and to repeat disaster drills to develop common un-

derstanding among the staff. In the United States, where ad-

vanced efforts have been made in disaster management in the 

operating room, various recommendations and guidelines have 

been issued regarding how to respond to disasters, such as 

power failure and fire in the operating room. For example, 

proposals for countermeasures against power failure are that 

drills for operating an emergency power supply system should 

be conducted for at least 30 minutes per month and that man-

datory drills for all staff members should be conducted 4 times 

per year. Likewise, recommendations for countermeasures 

against fires include that all anesthesiologists should take safety 

education courses on fires in addition to clinical practice and 

that the operating room staff should participate in formal, reg-

ular fire drills as a team formed according to the advanced 

plan. In the operating room where medical care directly linked 

to the survival of casualties is provided, surgery is required to 

be safely performed under any circumstances. All medical pro-

fessionals involved in surgery should remember that they are 

required to be familiar with disaster responses. For these rea-

sons, efforts to reduce damage should be made continuously by 

preparing disaster management manuals containing BCPs for 

every potential emergency situation and conducting a series of 

drills based on such manuals.
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Field hospital in disasters
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Wook-jin Choi

The emergency field hospital is a mobile field hospital that 

is ready to deploy at a moment’s notice to provide emergency 

medical relief in disaster-stricken areas where the medical infra-

structure is either damaged, overwhelmed or non-existent. 

Haiti and other major disasters, field hospital formations 

from many countries have recently developed into FMT 

(foreign medial teams) since 2011. The efforts of the various 

countries of the world have been successful, but they have also 

caused problems with different forms, sizes and abilities of 

FMTs. Efforts are being made to more appropriately respond 

to sudden disasters by assessing and certifying the capabilities 

of field hospitals or FMTs, with a focus on WHO.

The history of FMT in Korea is long, but it has not been 

perfectly able to establish a field hospital of adequate level and 

has recently been preparing for WHO certification. We will 

discuss the brief history of FMT in Korea and the ongoing 

field hospital planning and future directions.
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Mechanical hemostasis (focusing on REBOA)

for trauma patients
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Exsanguinating hemorrhage is the most preventable cause of 

death from trauma. Damage control resuscitation (DCR) for 

the management of exsanguinating hemorrhage after trauma 

has become the standard of care. The major principle of DCR 

is to restore the blood loss and prevent the development of tis-

sue hypoxia as well as coagulopathy. Among these, the strategy 

of damage control surgery (DCS) focused on the rapid reversal 

of acidosis and prevention of hypothermia through the mechan-

ical hemostasis in patients with massive hemorrhage. Also there 

are many kinds of method to stop or decrease bleeding such 

as direct pressure (gauze packing), clamping, suture, temporary 

balloon and physical agents. Recently, endovascular treatment 

have been developed for the treatment of trauma patients and 

resuscitative endovascular balloon occlusion of the aorta 

(REBOA) has been widely used in the management of hemor-

rhagic shock.

REBOA is a technique used in trauma patients to gain time 

for resuscitation. The recent evolution of endovascular technol-

ogy has enabled the development of REBOA. REBOA effec-

tively blocks blood flow to the lower body at the level of the 

three aortic zones: zone I, the descending thoracic aorta, from 

the origin of the left subclavian artery to the top part of the 

celiac artery; zone II, the abdominal aorta, extending from the 

celiac artery to the lowest renal artery; and zone III, the in-

frarenal abdominal aorta. Zone I REBOA is effective for con-

trolling abdominopelvic hemorrhage, whereas zone III 

REBOA is useful for controlling pelvic hemorrhage in 

extremis.

The first step is an arterial access to common femoral artery 

and then sheath insertion. It can be used for guidance to insert 

REBOA balloon. Next step is a guidewire and balloon 

positioning. The guidewire is slowly advanced through the 

sheath without resistance and balloon should be located to tar-

geted aortic occlusion level. Accurate balloon positioning is im-

portant to minimize perfusion-related complications. And final 

step is a balloon inflation. After damage control, balloon de-

flation and catheter/sheath could be removed when the patient 

is hemodynamically stable and REBOA is no longer required. 

After aortic occlusion procedure, there are several complications 

from vascular injury to reperfusion injury. Complications fol-

lowing REBOA are divided into two groups: procedure-related 

and perfusion-related complications. So, in each step, physi-

cians have to be very cautious to prevent complications.

REBOA is not a definitive therapy, but a bridging proce-

dure to achieve bleeding control. Therefore, REBOA followed 

by damage control resuscitation, such as endovascular inter-

vention or laparotomy, should be performed as soon as 

possible. 
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Abdominal trauma management

Yonsei Wonju College of Medicine

Seongyup Kim

1. Introduction

The government has implemented severe trauma patient care 

system with regional level 1 trauma centers as the main axis 

since 2012 to reduce preventable death rate in Korea. 

Meanwhile, severe trauma patients have been increased in in-

tensive care units because the early survival rate of severe trau-

ma patients has improved. So, it is necessary to understand in 

the management of severe trauma patients from ER to in-

tensive care unit. The purpose of this lecture is to review about 

important points in severe abdominal trauma patient manage-

ment from ER to intensive care unit in the view point of gen-

eral surgeon in regard to intraperitoneal hollow viscus injury, 

solid organ injury, severe pelvic fracture and damage control 

surgery.

1. Intraperitoneal hollow viscus injury

Although hollow viscus injuries do not often contribute to 

hemodynamic instability, they are associated with sig-

nificantmorbidity and mortality.(1) The three main features of 

hollow viscus injury is wall hematoma, perforation and 

devascularization. These features may appear at the same time 

or may appear separately. Whatever the injury feature, surgical 

concepts for hollow viscus injuries are resection with restore 

gastrointestinal tract continuity (sometimes gastrointestinal tract 

continuity is restored at second operation in damage control 

setting) and stoma formation for the perforated or inviable hol-

low viscus segment although in case of hematoma, not all the 

case need operation. One of the most devastating complication 

of hollow viscus surgery is anastomosis (or primary repair) 

leakage. Under elective conditions, anastomosis leakage is re-

ported to occur at an incidence of 1 to 3.4 %.(2, 3) The anas-

tomosis leakage in abdominal trauma patients is reported up to 

5.0% in a single center study. In this study, duodenal, colon, 

small bowel and stomach leakage rate after surgery are 33%, 

4.8%, 3.9% and 0%, respectively. Meanwhile, small bowel 

leakage is reported 1.3% in a small retrospective study with ab-

dominal trauma patients.(4) In my knowledge, there are no 

large scale study about the anastomosis leakage rate after in-

testinal surgery in abdominal trauma patients. The diagnosis of 

an anastomosis leakage is usually obvious when it occurs in the 

early postoperative period. Patient with signs and symptoms of 

peritonitis and sepsis; no imaging studies are required.(5) 

Especially, if the color of surgical drain content changes to like 

bile or the contents is mixed with bowel contents, anastomosis 

leakage is evident. Many leakages present in a subtle manner 

with ileus, low-grade fever and failure to progress. Radiologic 

imaging is usually required to distinguish the leak from other 

infectious complications in these cases.(5) Early enteral feeding 

after gastrointestinal surgery do not proved statistically sig-

nificant advantage in anastomosis leakage prevention(6, 7). 

European Society of Intensive Medicine recommended early 

enteral feeding(<24hr) with abdominal trauma when the con-

tinuity of the GI tract is confirmed.(8)

2. Solid organ injury

Solid organ injuries are managed according to hemodynamic 

status and Organ Injury Scale(OIS). Usually, Patients with-

hemodynamic stability and low grade OIS without definite lap-

arotomy indications are successfully managed with non-oper-

ative method. Patients presenting with hemodynamic instability 

or peritonitis still warrant emergent operative intervention.(9) 

Angioembolization, endoscopic retrograde cholangiopacnreatog-

raphy with pancreatic duct stenting remain important treatment 

method especially in hemodynamically stable patients. In the 

early phase after solid organ injury, massive hemorrhage is the 
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leading mortality cause. Non-operative management failure may 

be initiated with traumatic pseudoaneurysm rupture or 

re-bleeding from injured raw surface accompanied by massive 

hemorrhage at intensive care unit or general ward. This devas-

tating condition may need large amount transfusion. PROPPR 

randomized clinical trial proved that early administration of 

plasma, platelets and RBCs in a 1:1:1 ratio compared with a 

1:1:2 ratio did not result in significant differences in mortality 

at 24 hours or at 30 days. However, more patients in the 1:1:1 

group achieved hemostasis and fewer experienced death due to 

exsanguination by 24 hours.(10)

3. Severe pelvic fracture

Severe pelvic fracture is one of the most difficult trauma to 

treat. As pelvic fracture means high energy injury mechanism, 

fatal intra-abdominal and extra-abdominal injuries are usually 

accompanied. The incidence of associated solid and hollow in-

tra-abdominal organ injuries have been reported as 11% and 

4.5%, respectively.(11) Hemorrhage from severe pelvic fracture 

is common. Prevention of massive hemorrhage in early period 

after trauma is critical for severe pelvic fracture patient 

survival. Currently, there are four main methods used to con-

trol hemorrhage in severe pelvic fracture patients; external fix-

ation, angioembolization, preperitoneal pelvic packing(PPP) 

and REBOA(Resuscitative endovascular balloon occlusion of 

the aorta). Costantini et al analyzed a total of 178 pelvic frac-

ture patients with shock from 11 level 1trauma centers in 

USA. Angioembolization and external fixator placement were 

the most common method of hemorrhage control.(12)

4. Damage control surgery

Damage control surgery represents a staged management ap-

proach for patients who present with severe physiological com-

promise and whom require surgical intervention.(13) Most de-

cisions of initial damage control operations are based on the in-

traoperative physiology of the patient, the operative findings 

and amount of transfusion.(14) Bleeding and contamination 

control are the main goals of damage control surgery in severe 

abdominopelvic trauma. Gauze packing, drain insertion, in-

testinal stoma formation, intestinal resection without restore 

continuity, preperitoneal pelvic packing, vascular shunt in-

sertion and temporary abdominal closure are commonly applied 

damage control technique in general surgery operative field. 

Abdominal compartment syndrome, peptic ulceration, venous 

thromboembolism, ARDS, nosocomial infection, intra-abdomi-

nal infection, enteric fistula, abdominal wall dehiscence and nu-

tritional failure are predictable complications seen in damage 

control surgery patients.(15)
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Chest trauma

Trauma Center, Pusan National University Hospital

Hyun Min Cho

Incidence

- Chest injuries cause one in every four trauma deaths in 

North America.

- Many of these patients die after reaching the hospital, and 

many of these deaths could be prevented with prompt diagnosis 

and treatment. 

Pathophysiology

- Hypoxia : results from inadequate delivery of oxygen to 

the tissues

- Hypovolemia : Inadequate intravascular volume - e.g. 

blood loss

- Pulmonary ventilation / perfusion mismatch - e.g. 

contusion, hematoma, alveolar collapse

- Changes in intrathoracic pressure relationships - 

tension pneumothorax, open pneumothorax 

- Respiratory acidosis, Hypercarbia (increased CO2) 

most often results from inadequate ventilation caused by 

changes in intrathoracic pressure relationships and depressed 

level of consciousness

- Metabolic acidosis can be caused by hypoperfusion of the 

tissues (shock).

Initial Assessment & Management

1. Primary survey

2. Resuscitation of vital functions

3. Detailed secondary survey

4. Definitive care 

- Because hypoxia is the most serious feature of chest injury, 

early interventions are designed to prevent or correct hypoxia.

- Immediately life-threatening injuries are treated as quickly 

and as simply as possible.

- Most life-threatening thoracic injuries are treated by airway 

control or an appropriately placed chest tube or needle.

- The secondary survey is influenced by mechanism of injury 

and high index of suspicion.

Primary Survey 

ALWAYS : 

- Take body substance isolation precautions

- Determine the scene is safe

- Determine mechanism of injury

- Number of patients

- Need for additional help

- Stabilization of spine & airway management

Airway

- Major injuries affecting the airway should be recognized and 

addressed during the primary survey

- Airway patency and air exchange should be assessed by lis-

tening for air movement at nose, mouth and lung fields

- Inspect the oropharynx for foreign body obstruction

- Observe for intercostal and supraclavicular muscle retractions

- Laryngeal injury may accompany major thoracic trauma. 

Clinical presentation may be subtle but life threatening

- Recognition of this injury is by upper airway obstruction 

(stridor), a marked change in expected voice quality (if pt. can 

talk), obvious injury at the base of the neck with palpable de-

fect and many times crepitus
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Management: 

- Establishing a patent airway by jaw thrust, suctioning, or-

al/nasal airway use as appropriate

- Evaluate need for endotracheal intubation

- Rapid transport

Breathing

- Expose the patient’s chest and neck to allow assessment of 

breathing and the neck veins 

- Respiratory movement and quality for respirations are as-

sessed by observing, palpating and listening

- Look for signs of trauma, feel for excursion, subcutaneous 

air, bony crepitus, listen to quality of breath sounds as well as 

abnormal sounds 

Signs of hypoxia 

- Increased respiratory rate and change in breathing pattern 

(each breath becomes more shallow)

- Anxious behavior

- Poor air movement

- Diaphoresis

- Dilated pupils

- Cyanosis is a late sign of hypoxia 

Circulation Assessment

- Patient’s pulse should be assessed for quality, rate, and regu-

larity

- In hypovolemic patients, radial and pedal pulses may be ab-

sent due to volume depletion

- Blood pressure and pulse pressure should be measured and 

peripheral pulses should be assessed by observing and palpat-

ing the skin for color and temperature

REMEMBER, neck veins may not be distended in the hypo-

volemic patient with tension pneumothorax, cardiac tamponade, 

or diaphragmatic injury. 

Obstructive Shock

Obstructive shock is that caused by tension pneumothorax 

or pericardial tamponade. Pericardial tamponade is usually di-

agnosed with the help of ultrasound examination. Tension 

pneumothorax is usually diagnosed clinically by mechanism and 

physical examination. Occasionally ultrasound or chest radio-

graphic examination may be of assistance, but one should never 

wait to obtain these studies when the diagnosis is suspected.

Tension pneumothorax
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IVC filters: Are they effective?

Seoul National University Hospital Internal Medicine/Cardiology
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IVC filter had been introduced to treat deep vein thrombosis 

and prevent pulmonary thromboembolism. The first IVC filter 

was used in 1967 in endovascular technique without general 

anesthesia. First used IVC filter was the metal plate to com-

pletely prevent thrombus embolism from deep vein system 

(Figure1 D). But, as you imagine, the complete metal plate 

made the more frequent deep vein thrombosis from blocking 

venous drainage from legs. In the 1980~90s, IVC filter design 

was change to the sieve-like structure (Figure 1 E) to prevent 

“large” thromboembolism to allow acceptable venous drainage 

form leg to heart. Until 2010, IVC filter was inserted perma-

nently in clinical practice. In 2010, FDA has announced the 

warning report about the IVC filter complication such as filter 

fractures, migration to distal leg system, IVC wall destruction, 

etc. So, currently, the practice guidelines about IVC filter and 

VTE management declared against the routine use of perma-

nent IVC filter insertion, preferably use the temporary IVC fil-

ter use in indicated cases. 

Widely accepted indications of IVC filter insertion in VTE 

as below; 

1) Anticoagulation is not possible because of bleeding

2) Subsequent start with conventional anticoagulation after 

IVC filter if bleeding risk resolved

3) Routine use of IVC filter with anticoagulation is NOT 

recommended 

In this presentation, I review the history of IVC filter to 

treat and manage DVT (Figure 2), and summary the current 

available guidelines about using IVC filter.

Figure 1. Various surgical and endovascular treatment of 

deep vein thrombosis. (Galanaud J-P et al. The history and 

historical treatments of deep vein thrombosis.

J ThrombHaemost 2013; 11: 402-11)

Figure 2. Brief history of deep vein thrombosis. (Galanaud 

J-P et al. The history and historical treatments of 

deep vein thrombosis. J ThrombHaemost 2013; 

11: 402-11)
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Disseminated intravascular coagulation: Now and future

Osaka General Medical Center

Kazuma Yamakawa

Selecting an appropriate target population is essential to 

maximize survival benefits of anticoagulant therapy against 

sepsis. Our meta-analysis of three populations with sepsis and 

nationwide observational study in Japan showed that anti-

coagulants improved mortality only in sepsis-induced dis-

seminated intravascular coagulation (DIC) but not in 

non-DIC. This divergent effect was physiologically explained 

by host-protective immune responses of local thrombosis, which 

are mandatory in the early stage of sepsis. Meanwhile, the lack 

of definitive evidence for survival benefit provided by several 

trials of sepsis-induced DIC indicated that this condition was 

probably not the best target of anticoagulants. Our previous co-

hort studies demonstrated that a survival benefit from anti-

coagulant should be accomplished only in patients with high 

disease severity. Thus, we believe that the population with sep-

sis and DIC and high disease severity is the optimal target for 

anticoagulant therapy. Anticoagulant therapy without appro-

priate target selection should be avoided because of the in-

creased risk of bleeding with no survival benefit. Now, we are 

going to take a new step forward by performing randomized 

trial of anticoagulant therapy in sepsis.
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Drugs for hemostasis in trauma

Seoul National University, Korea
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Massive hemorrhagein severe traumatic patients remains the 

most common cause of preventable death. Ideally, resuscitation 

in trauma should aim not only on controlling the bleeding it-

self, but to prevent and mitigate trauma associated coagulop-

athy to maintain or regain homeostasis. While coagulopathy in 

trauma patients are multifactorial and yet to be elucidated, cur-

rent evidence indicates that trauma induced coagulopathy has 

two core components: (1) trauma induced endogenous coagu-

lation abnormality (also known as acute traumatic coagulopathy, 

ATC) and (2) resuscitation associated coagulopathy. ATC 

presents immediately after trauma itself and trauma induced 

hypoperfusion, and is characterized by increased fi-

brin(ogen)olysis and hypocoagulable state. In a slightly later 

stage, resuscitation associated coagulopathy caused by hypo-

thermia, metabolic acidosis, and dilutional coagulopathy comes 

into play and aggravates ATC.

Based on our improved understanding in ATC and clinical 

evidences, drugs the targeting hemostasis (e.g. antifibrinolytic 

drugs such as tranexamic acid, TXA) is gaining momentum. 

TXA is a synthetic lysine derivative that competitively binds ly-

sine binding site of plasminogen to block its degradation into 

plasmin and thereby exert an inhibitory effect on clot break-

down by blocking plasmin-fibrin interaction. The Clinical 

Randomization of an Antifibrinolytic in Significant 

Hemorrhage (CRASH)-2 trial which randomized 20211 trau-

ma patients with confirmed of suspected hemorrhage to receive 

either IV TXA or placebo showed a decrease in all-cause mor-

tality rate (14.5% vs. 16%, RR 0.91, 95% CI 0·85–0·97; 

p=0·0035). Interesting finding of CRASH-2 trial is that TXA 

appears to have survival benefit only when administered within 

3 hours after hemorrhage (benefit greatest when administered 

within 1 hour), and actually seems to increase the risk of mor-

tality when administered after 3 hours. It has been hypothe-

sized the negative outcome associated with late TXA admin-

istration may be simply reflect poorer outcomes associated with 

delayed optimal trauma care of may be associated with the 

evolving pro-thrombotic state. Concerns for deleterious effect of 

delayed TXA lead to some investigators to advocate viscoelastic 

testing before use of TXA, however its role in guiding TXA 

use is yet not well defined. While further validation studies on 

the optimal timing and indication of TXA are warranted, cur-

rent European Guideline recommends TXA to be initiated 

within 3 hours after injury. 

Despite the growing evidence pharmacokinetic and optimal 

dosing of TXA in trauma patients are not well defined. In 

normal population, TXA is 95% cleared by renal excretion and 

has a half-life of 2.3h in adults. Several dosage regimens have 

been used in various clinical trials – the one used in CRASH-2 

is initial intravenous TXA loading dose 1 g over 10 min fol-

lowed by infusion of 1 g over 8 h. This was based on previous 

research results in cardiac surgery and provides adequate plas-

ma levels for patients > 100kg while remaining safe for pa-

tients < 50kg. However, the exact pharmacokinetic in trauma 

patients remain unknown and is currently being evaluated in 

Tranexamic Acid Mechanisms and Pharmacokinetics in 

Traumatic Injury (TAM-PITI). 
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Basic physiology and optimal setting
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High flow nasal cannula (HFNC) is a novel technique of 

oxygen therapy, and it delivers 30-60 l/min of heated-humidi-

fied mix of air and oxygen at set FiO2[1]. HFNC maintains 

high FiO2 by delivering flow higher than the spontaneous in-

spiratory demand, there by diminishing room-air entrainment, 

which occurs commonly with standard nasal cannulas and face 

masks[2]. 

HFNC support therapy exerts its potential benefits through 

a variety of mechanisms. 

1. Improved oxygenation through

1) consistent FiO2

2) PEEP effect

3) Increased end expiratory lung volume[3]

2. Decreased work of breathing by providing adequate 

flow[4]

3. Decreased the anatomical dead space via washout of the 

nasopharyngeal space[4]

4. Improved mechanics by supplying adequately warmed 

and humidified gas[5]

This lecture provides a review of the proposed mechanisms 

and optimal setting of HFNC. 
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Role in weaning and post-extubation
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In the last decade, a novel therapy, high-flow nasal cannula 

(HFNC), was introduced and has brought wide attention 

among researchers and clinicians. HFNC is easy to apply, easy 

to use and deliver heated and humidified oxygen at a constant 

concentration with a high flow rate.

Recently, some articles have been published that HFNC 

oxygen therapy has been shown to reduce reintubation rates as 

compared with standard oxygen and to be as efficient as 

non-invasive ventilation (NIV) in patients at high risk. HFNC 

may be considered as an optimal and convenient therapy dur-

ing the postextubation period. Many clinicians routinely apply 

HFNC after extubation.

However, we should know the limitation of a new, great 

friend for weaning, HFNC. Also, we should rememberthe 

strong points of our old friend, NIV.

In this session, we will review some articles about role of 

HFNC in weaning and post-extubation. Also, we will discuss 

about reasonable weaning protocol using conventional oxygen 

therapy, HFNC and NIV.
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Use in acute respiratory failure
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Woo Hyun Cho

Oxygen therapy is a mainstay of first-line treatment for 

acute hypoxemic respiratory failure(1). To improve oxygen-

ation, various noninvasive oxygen delivery devices have been 

used. However, as these noninvasive modalities have some lim-

itations, we began ventilating patients mechanically that had se-

vere respiratory failure. As for some difficulties pertaining to 

ventilation, inspiratory flow and fraction of inspired oxygen 

concentration(FiO2) with conventional devices do not suffi-

ciently meet the respiratory demand of severely distressed 

patients. Further more, it is difficult to deliver a constant FiO2 

if a patient’s inspiratory effort exceeds the delivered oxygen 

flow. The high-flow nasal cannula(HFNC) therapy is a techni-

que that can deliver up to 100% heated, humidified oxygen gas 

at a maximum flow rate of 60L/min by a nasal cannula. 

HFNC has been an effective treatment modality for acute hy-

poxemic respiratory failure in the neonatal and pediatric 

fields(2-5). Since the introduction of commercialized device of 

high flow nasal cannula therapy, clinical data regarding adult 

has been accumulated through several randomized control tri-

al(6-10). From these RCTs and previous preliminary data 

showed HFNC has advantages over the efficacy of oxygenation 

compared to conventional oxygen therapy. However, most 

RCTs aimed at survival benefit or lessening the requirement 

of invasive mechanical ventilation failed to show positive 

results. Recently, meta-analysis from 9 RCTs presented surviv-

al benefit was not evident in HFNC but favored decreased in-

vasive mechanical ventilation (11). The question comes up with 

this data is that what is the reason for no survival benefit de-

spite decreased intubation rate. Traditionally, avoidance of in-

tubation was hypothesized to be associated with lower mortality 

in acute respiratory failure. To address this discrepancy, this 

presentation is going to evaluate the real clinical benefits of and 

pitfalls of HFNC therapy. 
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Introduction to AI and machine learning 

for the novice intensivist
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Hyoun-Joong Kong

With the advent of the 4th industrial revolution era, ad-

vances in processing power, storage, memory, and a deluge of 

biomedical data have made machine learning (ML) which is 

a subcategory of artificial intelligence (AI), a key technology 

for disruptive innovation in medicine [1]. ML has provided 

some successful applications in biomedical fields including 

medical image analysis, genomic sequencing and gene ex-

pression analysis, protein structure prediction, and patient mon-

itoring [2]

ML is a paradigm that enables a system to automatically 

upgrade its performance at a specific task by observing relevant 

data. ML algorithm creates new knowledge from old data and 

experience to self-learn and to perform better over time whi-

leoptimizing itself to progressively come up with better 

predictions. The goal of ML is not to memorize the past, but 

to learn from the past in order to acquire the generalization 

ability to respond to new situations [3]. 

In this talk, I will describe types of learning and basic com-

ponents of ML system such as learning and optimizing algo-

rithms, training and test data sets, training model, and cost 

function. Then I will give commonly-used ML algorithms in 

time-line of AI with some illustrating examples. Finally, future 

consideration for using ML in medical fields will be discussed.
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Artificial intelligence in medicine
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A noteworthy change in recent medical research is the rapid 

increase of research using big data obtained from electrical 

medical records (EMR), automated anesthesia record, and pic-

ture archiving and communication systems (PACS). Research 

using big data is often difficult to apply traditional statistical 

techniques because of the vastness of the data and complexity 

of the relationship. Therefore, application of artificial in-

telligence(AI) techniques which can handle such problem is be-

coming popular. The deep learning techniques, such as mul-

ti-layer perceptron, convolutional neural network, and recurrent 

neural network have been spotlighted by the success of deep 

convolutional neural network in solving various problems that 

are difficult to solve by conventional methods. In addition, the 

gradient boosting machine has been applied to many problems 

in the medical field and has shown better results than the lo-

gistic regression. The performance of recent artificial in-

telligence algorithms has surpassed human experts in many 

fields. In this presentation, we will discuss artificial intelligence 

techniques that can be applied in the field of medicine, and 

will discuss tips for developing and applying machine learning 

algorithms to our clinical practice.
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Artificial intelligence in critical care medicine
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Recent artificial intelligence (AI) technology which outper-

forms in diverse area is being expected to be successfully im-

plemented in medical field in near future. Many studies have 

shown that the accuracy of artificial intelligence is better than 

physicians in not only diagnosis but also treatment.1,2 

However, it is fact that there is big discrepancy between cur-

rent AI technology and the expectation or imagination of 

physicians working in real practice. To reduce confusion in 

process of applying new technology, we need to have under-

standing on that.

AI is broad terminology which covers all computational 

agent which mimics human’s cognitive function. Machine 

learning is subordinate concept of AI, which refers the process 

of finding certain patterns from given data. Machine learning 

can be categorized into three categories as unsupervised, su-

pervised, and reinforcement learning. Unsupervised learning 

can be used for abstracting complex high-level concept of raw 

medical data. For development of diagnosis model, supervised 

learning has been usually used. In clinical practice, making 

treatment policy is also important, in this case reinforcement 

learning would be useful. The process for apply AI in medi-

cine has following steps: data acquisition, data preprocessing & 

abstracting, and developing models for prediction or making 

policy.

To development of advanced AI models in critical care area, 

Ajou University Medical Center (AUMC) have tried to con-

struct infrastructure for automatically collecting diverse valuable 

data which were usually observed in intensive care units or op-

erating rooms and useful to determine patients’ status but not 

have been usually collected in most other hospitals; bio-signals 

(electrocardiogram, arterial blood pressure, and etc.), parame-

ters of mechanical ventilators, pupilometer, or cerebral 

oximetry. With these data, AUMC have developed or will de-

velop AI models which is able to help clinicians working in 

critical care area (for example, predicting sepsis, arrest, or fail-

ure of ventilator weaning).

In not-so-distance future, AI will be able to collect data, 

conduct diagnosis, and provide treatment plan more efficiently, 

properly, and effectively than human. We need to find the way 

to co-work with AI models with the view of promoting health 

quality of the patients.
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Permissive underfeeding in critically ill patients
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It is well known that nutritional support for critical care has 

a significant impact on the clinical outcomes including hospital 

stay and mortality. However, ‘when to start nutritional support’ 

and  ‘how much to support’ are still remaining as representa-

tive controversies.

It has been reported that an increase in metabolic rate in 

critically ill patients requires a 30% increase in nutrients com-

pared to the baseline. Until the concept of permissive under-

feeding was introduced, it was known that a targeted calorie 

should be provided for the patient's good prognosis, and con-

sequently PN was developed to supply calorie that could not 

be supplied through EN.

Several studies have reported that significant benefits can be 

obtained if adequate calorie is supplied. However, the other re-

cent studies have reported that if a targeted calorie calculated 

as a formula is supplied, it is rather harmful. Based on these 

findings, the concept of permissive underfeeding was in-

troduced which was defined as restriction of non-protein calo-

ries while supplying full protein requirements.

Regarding representative guidelines for nutritional support, 

there exists a disagreement over permissive underfeeding. 

Canadian Critical Care Nutrition Guideline describes the lack 

of evidence to recommend hypocaloric EN for critically ill 

patients. However, SCCM and ASPEN guideline recommends 

permissive underfeeding in critically ill obese patients and 

ESPEN guideline recommends hypocaloric nutrition for early 

phase of acute illness.

In order to correctly apply permissive underfeeding in the 

patients in our IUC, it is important to familiar with the up-

dated guidelines as well as understanding the background, ac-

cumulated evidences, recently published RCTs, and ongoing 

trials.
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Sarcopenia in critically ill patients

Division of pulmonary and critical care, Internal medicine, Gyeongsang national university hospital, Jinju, Korea

Sunmi Ju

Sarcopenia has been considered the condition with loss of 

skeletal muscle mass and strength, which is largely attributable 

to aging [1]. It has been overlooked and undertreated in the 

medical practice. However, it is related to longer hospital stay 

and higher mortality in critically ill patients [2,3], and it con-

sequently increases healthcare and economic burdens. 

In 2018, European Working Group on Sarcopenia in Older 

People (EWGSOP2) defined sarcopenia; 1) probable sarcope-

nia is identified by low muscle strength. 2) diagnosis is con-

firmed by additional documentation of low muscle quantity or 

quality. 3) Lastly, poor physical performance is indicative of se-

vere sarcopenia. [1]

Primary sarcopenia is prevalent in elderly patients in in-

tensive care unit (ICU) and they are concurrently susceptible 

of acceleration of muscle mass loss. In addition, critically ill pa-

tients are also vulnerable to secondary sarcopenia (disease, in-

activity and malnutrition) and acute sarcopenia (< 6 months) 

[1]. 

Assessment of sarcopenia can help identify high-risk patients 

who require aggressive nutritional support. There are several 

modalities to assess muscle mass in the critically ill patients 

[4]; dual energy X-ray absorptiometry (DEXA), bioelectrical 

impedance analysis (BIA), computed tomography (CT), and 

ultrasound. Recently, sarcopenia index (serum creatinine/serum 

cystatin C x 100) is introduced for a new assessment tool [5], 

but still requires further validation.

To prevent or delay sarcopenia and improve clinical out-

comes in sarcopenic patients with high risk of malnutrition in 

ICU, early interventions are needed [6.7,9]. Unlike physi-

otherapy with some conflicts, there is consent of early nutri-

tional supports that improve clinical outcomes [7]. High-pro-

tein support is representative nutritional strategy [8,9]. Vitamin 

D supplementation is needed in patients with vitamin D defi-

ciency [9]. Leucine enriched essential amino acids and β

-hydroxy-β-methylbutyrate warrant further investigation [8].

We need to consider the possibility of refeeding syndrome 

when nutritional support is started in malnourished patients 

with sarcopenia [10]. It is very critical condition, but there is 

no definite treatment yet. Therefore, monitoring of electrolytes, 

especially serum phosphate is very important to prevent refeed-

ing syndrome.  

In conclusion, it is necessary to assess sarcopenia that is 

mostly combined with malnutrition in critically ill patients. 

Then early interventions, especially in early nutritional supports 

are needed to improve prognosis In ICU patients.
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Albumin: Does it make a difference? Prognostic marker?
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Critically ill patients have higher mortality rates. Early rec-

ognition of patients at high risk of poor outcome can prompt 

more aggressive management to improve their survival. The ac-

curate methods of predicting outcomes of patients have been 

needed, therefore many scoring systems for predicting prog-

nosis including mortality of patients have been proposed. 

However, predicting the prognosis of critically ill patients is al-

ways challenging.

Albumin is the most abundant plasma protein and contrib-

utes to 55-60% of total protein of the body. It is a is an im-

portant parameter in the assessment of the nutritional status of 

both acute and chronically ill patients. Besides maintaining col-

loidal osmotic pressure, it has important anti-inflammatory, an-

tioxidant, ligand binding, and anticoagulant properties. It also 

helps in maintaining microvascular integrity and acid-base 

function.

The critical condition of patients admitted to the ICU is 

vulnerable to oxidative stresses caused by reactive oxygen spe-

cies which result in injuries to cells and tissues and activating 

extracellular antioxidant defense network consecutively. There 

are many antioxidants in extracellular fluids including albumin, 

which is known as one of the most potent antioxidants. 

Therefore, serum albumin as an indicator of the disease se-

verity and the mortality is suggested and studied in critical ill 

patients.

hypoalbuminemia is common in seriously ill patients, and se-

rum albumin level has been associated with increased mortality 

in acutely ill patients in previous reports. In a meta-analysis of 

90 cohort studies, hypoalbuminemia was a dose-dependent pre-

dictor of poor outcomes, Each 10 g/L decrease in serum albu-

min (SA) concentration significantly increased mortality by 

137%, morbidity by 89%, prolonged intensive care unit stay by 

28%, hospital stay by 71%, and increased resource utilization 

by 66%.The association between hypoalbuminemia and poor 

clinical outcomes appeared to be independent of both nutri-

tional status and inflammation in that study. In a single-site 

prospective cohort study carried out in a medical-surgical ICU 

of a tertiary care center, APACHE II score and albumin level 

were independent risk factors for mortality in ICU patients 

with severe sepsis or septic shock. As a potential outcome pre-

dictor, serum albumin level has been added as a component 

parameter in the APACHE III score. However, hypo-

albuminemia can be caused by previous illness or general con-

ditions, such as liver disease, kidney damage, and malnutrition. 

If albumin is an important predictor in critical ill patients, 

albumin administration should be able to reduce patient 

mortality. Several studies on the administration of albumin did 

not prove this, but many studies in the future should continue.

In conclusion, albumin is an easy-to-use prognostic factor in 

critical ill patients. However, because of the limitations, studies 

are needed to develop a more accurate prognostic factor.
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Vitamin therapy in critically ill patients
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In the concept of metabolic resuscitation, adjuvant vitamin 

therapy could be a treatment strategy for critically ill patients. 

Thiamine (vitamin B1), vitamin C, and vitamin D are the 

most promising players. 

 Thiamine is the precursor of thiamine pyrophosphate 

(TPP), the essential coenzyme of carbohydrate metabolism, 

Krebs cycle, and production of glutathione[1]. Thiamine defi-

ciency is common in individuals with poor intake, alcoholism, 

and hypermetabolism and in those receiving continuous renal 

replacement therapy (CRRT). The clinical consequence of defi-

ciency is wet beriberi (high-output cardiac failure), dry beriberi 

(polyneuropathy, muscle weakness, confusion, ataxia, nys-

tagmus), and Wernicke–Korsakoff encephalopathy. The meta-

bolic effect of thiamine intervention was investigated in patients 

with sepsis. A randomized trial conducted in patients with sep-

tic shock showed that administration of thiamine(2 × 200 mg 

thiamine/day for 7 days) was associated with lower mortality in 

the subgroup of patients with deficiency [2]. In a highly con-

troversial, small before–after trial, the early administration of 

intravenous vitamin C, together with corticosteroids and thi-

amine, are effective in preventing progressive organ dysfunc-

tion, including acute kidney injury, and in reducing the mortal-

ity (8.5% vs. 40.4%, p<0.001) of patients with severe sepsis 

and septic shock [3]. In a recent review, it was suggested that 

the administration of liberal amounts of thiamine (300 mg I.V. 

daily in at-risk patients and 100 mg in all other patients during 

the first 48 h in the intensive care unit) should be considered, 

as it enables metabolic handling of 5% dextrose [4].

Vitamin C (ascorbic acid) has potent anti-oxidant, anti-in-

flammatory, and immune-promoting actions. It is a cofactor/co-

substrate for the biosynthesis of neurotransmitters 

(noradrenaline, serotonin), cortisol, peptide hormones 

(vasopressin), and collagen. Acute deficiency of vitamin C is as-

sociated with oxidative stress, sepsis, ischemia–reperfusion, 

trauma, burns, and CRRT. However, symptoms associated 

with deficiency are nonspecific, and rapid measurement of plas-

ma concentrations is not available. Acute vitamin C deficiency 

may contribute to hypotension, exaggerated inflammation, capil-

lary leakage, microcirculatory compromise, oxidative organ in-

jury, and impaired immune defense and wound healing. The 

optimal dose and plasma concentration of vitamin C remain 

unknown. Recent preliminary trials suggest that a short course 

of pharmacological doses in severe sepsis (50–200 mg/kg/day 

or 6 g/day with or without hydrocortisone and thiamine) re-

duces vasopressor dose and promotes recovery [4]. 

 Vitamin D is synthesized endogenously under conditions of 

sufficient ultraviolet B-ray exposure. Vitamin D is a precursor 

to a steroid hormone with a vitamin D receptor. In contrast 

to testing for vitamin C and thiamine, testing for vitamin D 

is fast, widely available, and sufficiently reliable. Vitamin D de-

ficiency is usually defined as serum 25(OH)D ≤20 ng/mL and 

common in individuals with lower sun exposure, chronic dis-

ease, and malnutrition. Vitamin D deficiency is commonly 

found in hospitalized patients with pneumonia or sepsis and is 

associated with increased mortality in pneumonia and a risk of 

developing acute respiratory distress syndrome[5-7]. The opti-

mal vitamin D dose in critical illness is unknown, but 1500–
2000 IU/day (up to 10,000 IU daily is safe) is considered in 

risk groups. 

Vitamin C, vitamin D, and thiamine are promising micro-

nutrients in critically ill patients. Because we do not know the 

daily recommended dose, appropriate dosing and duration re-

quires further studies.
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Electric impedance tomography in ARDS:

New marker for lung protective strategy in ARDS?

Dong-A University, Korea

Dong Hyun Lee

Electric impedance tomography (EIT) is a novel technology, 

which visualizes lung ventilationusing low-level alternating 

current. The technique using EIT is also used in another med-

ical areas, such as cerebral function or blood flow monitoring 

and early cancer detection.

EIT in respiratory and intensive care medicine has been 

used for continuous monitoring of regional and global ven-

tilation of lung. The electrodes are applied to the body surface 

around thorax and operate without radiation hazard.

Changes of intra-thoracic electric impedance from respira-

tory movement results in small voltage changes on the surface 

of the skin. This variation, so called ‘tidal variation’ is directly 

correlated with change of lung volume change including tidal 

volume. This can be visualized as real-time images and mon-

itoring device is commercially available. The following figure 

shows EIT monitoring system showing changes of lung.

EIT provides additional functional variables such as regional 

compliance, regional changes in end expiratory lung volume and 

spatial/temporal ventilation variations. These valuable information’s 

can be used to detect signs of alveolar overdistension and collapse 

and can be used in the management of mechanical ventilation in 

patients with acute respiratory distress syndrome (ARDS).

The most important strategy in the management of ARDS 

is to keep alveoli open with minimal ventilation induced lung 

injury. Although lung recruitment maneuver if often used for 

this purpose, it involves a risk of barotrauma, volume trauma 

and adverse cardiovascular effect. Because EIT provides im-

portant information of alveolar overdistension and collapse, 

EIT helps to achieve exact setting value of PEEP and pro-

vides continuous monitoring the patients lung change in re-

al-time. This enables personalized lung recruitment at bedside. 

The following image shows PEEP titration using EIT. 

The coronal sections show overdistended and collapsed al-

veoli in color and in numbers. The PEEP value at the 

crossing can be the ideal PEEP value to minimize both 

overdistension and collapse.

Several prospective studies reported PEEP titration using 

EIT to be safe and effective and recent studies regarding EIT 

gives us new hope for monitoring ventilation during mechanical 

ventilation in patients with ARDS. EIT provides valuable in-

formation about diseased lung in patients with ARDS. EIT 

suggests a better way in mechanical ventilator management, 

and must be a promising tool for bedside tailored mechanical 

ventilation management.
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Non-ECMO rescue therapies for ARDS
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Hye Ju Yeo

Despite recent advance in knowledge and technique for crit-

ical care, acute respiratory distress syndrome (ARDS) still has 

high mortality and morbidity [1]. Several therapeutic options 

are currently available, but only lung protective ventilation 

strategy (low tidal volume ventilation) has generally become the 

standard of care for ARDS [2]. Despite its life-saving poten-

tial, mechanical ventilation can aggravate lung injury. Thus, 

physiological strategies targeted to reduce ventilator-induced 

lung injury (VILI) by minimizing lung stress and strain are 

required[3]. Minimizing VILI targets reducing volutrauma 

(reduction of global stress and strain) and reducing atelec-

trauma through the “open lung approach” (open the lung and 

keep it open through the respiratory cycle). A newer concept 

to reduce VILI is “permissive atelectasis”, i.e. the application 

of lower positive end expiratory pressure (PEEP) levels com-

bined with low tidal volumes to prevent repeated opening and 

closing of alveoli[4]. Lowering airway pressures also has the 

dual benefit of minimizing overdistension of the aerated areas 

and mitigating negative hemodynamic consequences[5].

High-frequency oscillatory ventilation (HFOV), application 

of recruitment maneuvers, higher PEEP, extracorporeal mem-

brane oxygenation, and alternate modes of mechanical ven-

tilation have failed to show a mortality benefit[6].Similarly, 

most pharmacological therapies including glucocorticoids, in-

haled vasodilators, surfactant replacement, keratinocyte growth 

factor, beta-2 agonists, and aspirin did not improve outcomes. 

Prone positioning and early neuromuscular blockade have dem-

onstrated a mortality benefit only in severe ARDS (PF ratio 

of 150 mmHg or less)[7][8]. As well, HFOVmay be benefi-

cial in patients with very severe hypoxemia (PF ratio of less 

than 64 mmHg)[9].Current ongoing trials include the use of 

mesenchymal stem cells, vitamin C, re-evaluation of neuro-

muscular blockade, and extracorporeal carbon dioxide removal. 

The results of large clinical trials must be judiciously applied 

to individual patients, and caring for these patients requires 

close attention to general care for critically ill patients.
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NIV or HFNC for ARDS
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Acute respiratory distress syndrome (ARDS) is a type of 

respiratory failure characterized by rapid onset of diffuse lung 

inflammation caused by a variety of pulmonary (eg, pneumonia, 

aspiration) or non-pulmonary (eg, sepsis, pancreatitis, trauma) 

insults, leading to the development of nonhydrostatic pulmo-

nary edema and hypoxia (1). The diagnosis of ARDS is based 

on fulfilling the Berlin definition criteria of 1) acute onset 

within 7 days after a known clinical insult or new or worsening 

respiratory symptoms; 2) bilateral lung opacities on chest radio-

graph not fully explained by effusions, lobar or lung atelectasis, 

or nodules or masses; and 3) PaO2/FiO2 ≤300 mm Hg with 

minimum positive end expiratory pressure setting or continuous 

positive airway pressure, 5 cm H2O. Based on these the se-

verity of hypoxemia, ARDS is classified into 3 categories: mild 

(200 mmHg<PaO2/FiO2=<300 mmHg), moderate (100 

mmHg<PaO2/FiO2=<200 mmHg), and severe 

(PaO2/FiO2=< 100 mmHg) (2).

Supplemental oxygen administration is the first-line treat-

ment in acute hypoxemic respiratory failure (AHRF) like 

ARDS and has traditionally been delivered using nasal prongs 

or masks. The efficiency of these devices is limited, considering 

the characteristics of high flow requirement in respiratory 

failure. Most patients with acute respiratory failure require en-

dotracheal intubation and initiation of mechanical ventilation as 

a lifesaving technique (3). However, invasive mechanical ven-

tilation (IMV) is associated with various adverse events like 

pneumonia, ventilator induced lung injury, sedation and muscle 

paralysis (4). Based on these reasons, investigation of non-in-

vasive strategies such as non-invasive ventilation (NIV) and 

high flow nasal cannula (HFNC) is proposed to improve gas 

exchange and avoid the need for an IMV (5).

In patients with AHRF, there were physiological benefits of 

NIV and HFNC (6, 7), and they were superior to conven-

tional oxygen therapy on the intubation rate (8, 9). However, 

the LUNG SAFE study (4) and FLORALI study (10) dem-

onstrated that NIV was associated with increased mortality and 

intubation rate in patients with moderate to severe ARDS. 

Additionally, the recently published European Respiratory 

Society/American Thoracic Society guidelines had made no rec-

ommendation for the use of NIV in de novo AHRF (11). 

These results could be due to poor tolerance of the NIV face 

mask, that is associated with substantial air leak, patient dis-

comfort, asynchrony, and potentially injurious high tidal 

volume. Although one randomized clinical trial reported that 

treatment with helmet NIV was associated with considerable re-

duction of mortality and intubation rate in patients with ARDS 

(12), use of helmet NIV should be done with caution in 

ARDS and such results need to be established through large, 

multicenter randomized controlled trials.

There has been an increasing interest in the use of HFNC 

in patients with AHRF, and several studies have reported its 

efficacy in AHRF with or without underlying lung disease in 

terms of intubation rate and mortality (10, 13-16). Given the 

better tolerance and results from previous studies (10, 15, 17), 

HFNC might be better than NIV for the treatment of patients 

with ARDS. However, there has been no randomized con-

trolled trial that evaluates the use of HFNC, specifically in pa-

tients with ARDS, like NIV. Large scale, prospective, and 

randomized controlled studies in this regard should be consid-

ered to arrive at a definitive conclusion.

Oxygen administration through HFNC and helmet NIV 

may be effective alternatives to intubation and mechanical ven-

tilation in patients with less severe ARDS (18); however, these 

non-invasive strategies can mask signs of deteriorating respira-

tory function and delay intubation, resulting in poorer clinical 

outcomes (19, 20). Therefore, these devices are only used in 

the absence of the criteria for immediate intubation, and pa-

tients should be closely monitored to detect a treatment failure 

to avoid delays in intubation.
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Nebulizers for mechanically ventilated patients: 

Useful or useless?

Seoul National University, Korea

Sang-Min Lee

Aerosol therapy is commonly used for mechanically venti-

lated patients in the intensive care unit. Three primary classes 

of drugs are delivered by inhalation to mechanically ventilated 

patients: bronchodilators, corticosteroids and antibiotics. In one 

prospective multinational observation study, 22% of intubated 

patients received aerosols. Bronchodilators and corticosteroids 

were the most frequently delivered drugs. Only 106 (<1 %) 

mild side effects were observed, despite frequent suboptimal 

set-ups such as an external gas supply of jet nebulizers for in-

tubated patients.

Drug efficacy during aerosol therapy depends on the dose 

and the site of deposition. The efficacy of aerosol drug therapy 

depends on drug-related factors (particle size, molecular 

weight), device factors, patient-related factors (airway anatomy, 

inhalation patterns) and mechanical ventilation-related factors 

(humidification, airway). Table 1 summarize practical recom-

mendations to improve inhaled drug deposition with nebulizers.

Table 1. Practical recommendations to improve inhaled drug 

deposition with nebulizers

Using vibrating-mesh nebulizers with minimal drug re-

tention and no risk of protein denaturation as observed 

with ultrasonic nebulizers
Promoting inspiratory synchronized nebulizers
Combining an inhalation chamber with constant-output 

nebulizers (to be confirmed in further studies)
Generating aerosol particles in a dry circuit
Controlling the breathing pattern (high Tinsp/TTOT , low 

inspiratory flow) in volume control mode
Using a helium-oxygen mixture as inhaled gas

Aerosolized bronchodilator& corticosteroid

Bronchodilators are among the most commonly used drugs 

in the intensive care unit (ICU). Table 2 shows the indications 

for using bronchodilator therapy in ventilator-supported 

patients.

Table 2.Indications for Bronchodilator Therapy in Patients 

Receiving Mechanical Ventilation

1. Severe asthma
2. COPD
3. Acute bronchospasm or wheezing
4. Elevated airway resistance
5. Dynamic hyperinflation/intrinsic PEEP
6. Difficulty in weaning

Administration of either aerosolized β-adrenergic or anti-

cholinergic drugs produces significant bronchodilator responses 

in ventilated patients. However, widespread use of β-agonists 

in mechanically ventilated patients who do not have clear in-

dications for their use, especially in high doses, have not been 

shown to lead to improvement in clinical outcomes and have 

the potential to be harmful. Thus, frequent and high doses of 

nebulized β-agonists should be avoided in mechanically venti-

lated patients unless there are specific indications for their use. 

From recent one study, on-demand compared with routine 

nebulization of acetylcysteine with salbutamol did not result in 

an inferior number of ventilator-free days among ICU patients 

receiving invasive ventilation who were expected to not be ex-

tubated within 24 hours. On-demand nebulization may be a 

reasonable alternative to routine nebulization.

Administration of high doses of β-agonistscauses tachy-

cardia, and has the potential to cause atrial and ventricular 
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arrhythmias. The occurrence of tachyarrhythmias could be a 

concern especially in elderly patients with preexisting heart dis-

ease, atrial fibrillation, or prior history of ventricular 

tachycardia.

ICS may have a limited role in ventilated patients, but fur-

ther investigations are needed to determine the appropriate dos-

ing regimen and risk–benefit of using ICS or ICS and LABA 

in this group of patients.

Aerosolized antibiotic

In patients with ventilator-associated pneumonia, systemic 

use of antibiotics is the cornerstone of medical management. 

Supplemental use of aerosolized antibiotics with intravenous an-

tibiotics in both experimental and clinical studies has been 

shown to have the following pharmacologic benefits: (1) aero-

solized antibiotics reach the infected lung parenchyma without 

crossing the pulmonary alveolar capillary barrier; (2) aero-

solized antibiotics increase anti-bacterial efficacy through in-

creased local antibiotic concentration; and (3) aerosolized anti-

biotics decrease systemic toxicity. Treating VAP with aero-

solized antibiotics combined with systemic antibiotics has bac-

tericidal advantages compared with conventional treatment with 

intravenous antibiotics alone. The use of aerosolized antibiotics 

reduces systemic toxicity by reducing plasma drug levels, espe-

cially in the case of colistin. These benefits may be particularly 

beneficial to treat pneumonia caused by multidrug-resistant 

pathogens. 

Clinical data on the benefits of aerosolized antibiotics are 

limited. Studies to date have not clearly shown improvements 

in time to extubation, mortality, or other patient-centered 

outcomes. At present, amikacin, colistin, and ceftazidime are 

the most frequently used and studied aerosolized antibiotics. 

However, the literature available to date does not yet demon-

strate a clear clinical benefit to aerosolized antibiotics. Their 

use is complicated and carries some risk of harm to patients. 

It is important to note, however, that our knowledge of the 

clinical impact of aerosolized antibiotics is severely constrained 

by the small number of clinical trials published to date and the 

limitations of those trials that have been published. Finding 

ways to improve delivery systems and optimize patient respira-

tory status is of crucial importance in any future clinical studies 

investigating the effects of aerosolized antibiotics on outcomes.

Summary

Aerosol therapy using nebulizer in mechanically ventilated 

patients is complex. When meticulous attention is paid to the 

specific variables, it is possible to provide effective, reliable, 

consistent, and precise delivery of aerosols to the lungs of me-

chanically ventilated patients. When these factors are not care-

fully controlled and the optimum technique is not utilized, a 

greater proportion of the aerosol deposits in the ventilator cir-

cuit or artificial airways resulting in reduced efficiency of pul-

monary drug delivery and the potential for ineffective therapy.

Reference

▪ Ari A, Fink JB, Dhand R. Inhalation therapy in patients 

receiving mechanical ventilation: an update. J Aerosol 

Med Pulm Drug Deliv. 2012 Dec;25(6):319-32.

▪ Dhanani J, Fraser JF, Chan HK, Rello J, Cohen J, 

Roberts JA. Fundamentals of aerosol therapy in critical 

care. Crit Care. 2016 Oct 7;20(1):269.

▪ Ehrmann S, Roche-Campo F, Bodet-Contentin L, Razazi 

K, Dugernier J, Trenado-Alvarez J, Donzeau A, 

Vermeulen F, Thévoz D, Papanikolaou M, Edelson A, 

Yoshido HL, Piquilloud L, Lakhal K, Lopes C, Vicent 

C, Desachy A, Apiou-Sbirlea G, Isabey D, Brochard L. 

Aerosol therapy in intensive and intermediate care units: 

prospective observation of 2808 critically ill patients. 

Intensive Care Med. 2016 Feb;42(2):192-201.

▪ Palmer LB. Aerosolized antibiotics in the intensive care 

unit. Clin Chest Med. 2011 Sep;32(3):559-74.

▪ The National Heart, Lung, and Blood Institute Acute 

Respiratory Distress Syndrome (ARDS) clinical trials net-

work: Randomized, placebo-controlled clinical trial of an 

aerosolized beta-2 agonist for treatment of acute lung 

injury. Am J RespirCrit Care Med. 2011;184:567–568.

▪ van Meenen DMP, van der Hoeven SM, Binnekade JM, 

de Borgie CAJM, Merkus MP, Bosch FH, Endeman H, 

Haringman JJ, van der Meer NJM, Moeniralam HS, 

Slabbekoorn M, Muller MCA, Stilma W, van Silfhout B, 

Neto AS, TerHaar HFM, Van Vliet J, Wijnhoven JW, 



◾ A fresh look into traditional practices: Keep them or get rid of them? ◾ Sang-Min Lee

116

Horn J, Juffermans NP, Pelosi P, Gama de Abreu M, 

Schultz MJ, Paulus F. Effect of On-Demand vs Routine 

Nebulization of Acetylcysteine With Salbutamol on 

Ventilator-Free Days in Intensive Care Unit Patients 

Receiving Invasive Ventilation: A Randomized Clinical 

Trial.JAMA. 2018 Mar 13;319(10):993-1001.

▪ Xu F, He LL, Che LQ, Li W, Ying SM, Chen ZH, 

Shen HH. Aerosolized antibiotics for ventilator-associated 

pneumonia: a pairwise and Bayesian network 

meta-analysis. Crit Care. 2018 Nov 15;22(1):301.

▪ Zampieri FG, Nassar AP Jr., Gusmao-Flores D, 

Taniguchi LU, TorresA, Ranzani OT. Nebulized anti-

biotics for ventilator-associated pneumonia: a systematic 

review and meta-analysis. Crit Care 2015;19:150.

▪ Zhang C, Berra L, Klompas M. Should Aerosolized 

Antibiotics Be Used to Treat Ventilator-Associated 

Pneumonia? Respir Care. 2016 Jun;61(6):737-48.



◾ A fresh look into traditional practices: Keep them or get rid of them? ◾ Ji Yong Jung

117

Contrast-induced acute kidney injury
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Gachon University Gil Medical Center, Gachon University College of Medicine, Incheon, Republic of Korea

Ji Yong Jung

The development of acute kidney injury (AKI) in critically 

ill patients varies depending on their underlying etiology (e.g., 

sepsis, trauma, major surgery, or exposure to contrast agent), 

but once AKI occurs, the results are associated with significant 

morbidity and high mortality [1].

Computed tomography and angiography using contrast 

agents are invaluable in critically ill patients and are often nec-

essary for diagnosis and treatment. Intravenous (or in-

tra-arterial) administration of contrast agent is essential for ob-

taining adequate imaging, but the risk of contrast-induced AKI 

(CI-AKI) is significant concern. The diagnosis of CI-AKI is 

that the elevation of serum creatinine occurs within certain time 

of contrast agent exposure and other causes that explain renal 

impairment should be excluded [2].

Traditionally, contrast-induced nephropathy is defined as ei-

ther a ≥25% increase from baseline or absolute increase of 0.5 

mg/dL in serum creatinine level after contrast administration 

[3]. While nephrology society group has proposed refinements 

to the various AKI diagnostic criteria by recommending that 

the definition be based on an absolute change in serum crea-

tinine level (0.3 mg/dL) or relative increase ≥50% from base-

line values within 48 hours [4]. Therefore, recently, the diag-

nostic criteria for CI-AKI are defined as the renal damage cor-

responding to AKI criteria, not the conventional contrast in-

duced nephropathy [2-4].

CI-AKI is an iatrogenic disorder that is observed most often 

48-72 hours after contrast exposure, and its mechanism is 

unclear. Patients with pre-existing decreased kidney function, 

diabetes mellitus, congestive heart failure, old age, anemia, de-

creased intravascular volume, recent acute myocardial in-

farction, or cardiogenic shock, as well as those who receive a 

high volume of contrast media, have an increased risk of devel-

oping CI-AKI [5]. CI-AKI has been shown to lengthen hos-

pitalization time and increase the chances of dialysis and mor-

tality [5]. Therefore, to provide optimal care for critically ill 

patients, it is important to stratify patients according to their 

individual degree of developing CI-AKI [2].

The specific pathways responsible for the pathophysiology of 

CI-AKI have yet to be elucidated. A number of mechanisms 

have been proposed: direct tubular toxicity of the contrast me-

dia, endothelin- and adenosine-induced vasoconstriction, and 

impaired nitric oxide production in combination with defective 

vasodilatation, reperfusion, and reactive oxygen species [2].

Of all CI-AKI preventive strategies investigated to date, in-

cluding intravenous administration of fenoldopam or dobut-

amine, forced diuresis with diuretics or mannitol, and post-

procedure hemodialysis, only periprocedural isotonic (or bicar-

bonate) fluids given intravenously and avoiding concurrent ex-

posure to nephrotoxic agents has consistently resulted in re-

noprotection [6-8]. The use of N-acetylcysteine to prevent 

CI-AKI has yielded conflicting outcomes in various trials 

[6-8]. In addition, periprocedural interventions including non-

steroidal anti-inflammatory drugs, renin-angiotensin-aldosterone 

system blockades, statins, diuretics, and

hemodialysis, which may affect postprocedure renal damage, 

did not show any positive effects [2].

To date, there is a need for an automated system that mon-

itors and identifies patients at high risk of developing CI-AKI 

and can take standardized preventive strategy [9]. In addition, 

further research on the development of more sensitive diag-

nostic markers and preventive protocols for CI-AKI would be 

necessary.

Keywords: acute kidney injury, contrast agent, critically ill 

patients
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Stress ulcer prophylaxis
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Introduction

Stress ulcer prophylaxis (SUP) is administered for 80 to 

90% of critically ill and injured patients worldwide.1 Incidence 

of clinically important gastrointestinal bleeding (CIGIB) is rel-

atively low, from 0.2% to 6% according to previous reports.2 

Most guidelines recommend SUP to patients with risk factors 

for GI bleeding using proton pump inhibitors (PPIs) or hista-

mine H2-receptor antagonists (H2RAs) and PPI has been 

prescribed predominantly.3 Recently, adverse events on PPI 

prescriptions conflicting studies on usefulness of not only PPIs 

but also SUP itself have been reported.4, 5 In this article, use-

fulness of SUP with recent trends will be discussed briefly.

SUP: Pathophysiology

The pathophysiology of stress-related gastrointestinal bleed-

ing (SRGIB) is not fully elucidated.6 Stress-related ulcers are 

thought to be related to acid secretion, decreased mucosal 

blood flow, ischemia and reperfusion injury. Severity of acute 

and chronic illness, the use of drugs such as anticoagulants, 

antiplatelet agents, NSAIDs or steroids, and therapeutic inter-

ventions like mechanical ventilation, renal replacement therapy 

or extra-corporeal life support can be risk factor for SRGIB.

SUP: Acid suppression

Recently, the Stress Ulcer Prophylaxis in the Intensive Care 

Unit (SUP-ICU) Trial group reported on a large randomized, 

placebo-controlled clinicaltrial evaluating a single dose of 

pantoprazole.7 There was no significant difference between 

groups in the rate of death up to 90 days. CIGIB rates was 

part of a composite outcome measure but the rates were slight-

ly decreased in the pantoprazole group (2.5% vs. 4.2%, 

Relative Risk [RR] 0.58; 95% confidence interval [CI] 

0.40-0.86). Recent meta-analysis that included SUP-ICU Trial 

PPIs were more effective for preventing CIGIB than H2RAs, 

but none of the management options showed significant differ-

ence in terms of risk of death from all causes were not differ-

ent significantly.6 In the case of adverse events associated with 

acid suppression, recent studies have shown no significant dif-

ferences in the rates of CDAD or myocardial infarction. 

However, conflicting results have been reported concerning the 

incidence of pneumonia, especially with PPIs.7-9

SUP: Enteral feeding

Enteral feeding (EN) is thought to be effective in inhibiting 

the development of stress ulcers because it is thought to buffer 

gastric acid, promote the production of prostaglandin, and im-

prove regional mucosal perfusion, thereby blocking additional 

ischemic insult.2, 6 Meta-analysis has also shown that additional 

pharmacological SUPs may not be beneficial in patients who 

have begun enteral feeding.10 However, it should be noted that 

there is no RCT comparing the occurrence of CIGIBs with 

EN.

Conclusion

Although there was no overall mortality difference, there was 

a slight decrease in the incidence of CIGIB. It seems that PPI 

can have a bigger effect for preventing CIGIB than H2RA. 

The incidence of adverse events due to PPI use did not appear 

to be statistically significant. Therefore, SUP with PPI is still 

advantageous. However, there is a concern about adverse 

events and meaningless long-term prescriptions after critical 

stage. Therefore, PPI treatment should be re-evaluated daily 

and stopped as soon as the bleeding risk has decreased. Enteral 
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feeding can be helpful for lowering the possibility of SRGIB 

but further studies are warranted.
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Nursing care intensity and nurse staffing 

in intensive care units

College of Nursing, Seoul National University, Korea

Sung-Hyun Cho

 

Appropriate nurse staffing, which is defined as a match be-

tween registered nurse (RN) expertise and the needs of the re-

cipient of nursing care services in the context of the practice 

setting and situation [1], is essential for providing quality 

nursing care in intensive care units (ICUs). To measure pa-

tients’ nursing care needs and to assess acuity, patient classi-

fication systems (PCSs) are used in ICUs and general wards. 

Korean PCSs for critical care patients (KPCSC) and neonatal 

ICU patients (KPCSN) were developed [2,3] and recently re-

named the KPCS-ICU and the KPCS-NICU, respectively 

[4].

The National Health Insurance Service has implemented a 

policy of differentiating ICU patient care fees in adult and pe-

diatric ICUs since 2008 and in neonatal ICUs since 2007, 

based on nurse staffing grades calculated by dividing the total 

number of ICU beds by the total number of RNs working in 

the ICUs. For example, adult ICUs of tertiary general hospi-

tals are categorized into five staffing grades, from grade 1 

(fewer than 0.5 beds per RN) to grade 5 (0.88 beds or more 

per RN). The ICU patient care fees of grade 1 institutions are 

1.44-fold higher than those of grade 3 institutions (baseline 

fee). Although this policy has contributed to improvements in 

ICU nurse staffing, it needs the following further revisions: (1) 

using the number of patients per RN (e.g., 2 patients per RN 

each shift) instead of the number of beds per RN, (2) estab-

lishing a minimum staffing level for general and neonatal 

ICUs, (3) adding a higher grade (e.g., fewer than 2 patients 

per RN) to reflect increased patient acuity, and (4) widening 

the fee differentiation to correspond to the actual nursing hours 

provided to patients.

Better nurse staffing is expected to improve patient out-

comes in ICUs. Previous studies have provided empirical evi-

dence that better nurse staffing reduces health care-acquired in-

fections (e.g., central-line associated bloodstream infections), 

hospital-acquired conditions(e.g., patient falls and pressure ul-

cers), and mortality, and improves patient experience and sat-

isfaction [5-6]. The Health Insurance Review and Assessment 

Service conducted nationwide ICU performance evaluations in 

2014 and 2017 using structure, process, and outcome in-

dicators such as physician staffing, nurse staffing, and stand-

ardized mortality. 

To provide safe and high-quality care to ICU patients, first, 

appropriate nurse staffing should be determined based on pa-

tient acuity and nurse workload. Second, nurse staffing should 

be monitored periodically to evaluate whether it meets patients’ 

nursing care needs. Third, ICU patient fees reimbursed by the 

National Health Insurance should be established on the basis 

of nursing hours provided to patients. Fourth, the quality of 

care in ICUs needs to be evaluated with a greater focus on 

clinical indicators and patient outcomes.
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Development of nursing fees related 

to critical care nursing

Seoul National University Hospital, Korea
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On August 9, 2017, the Ministry of Health and Welfare 

announced a comprehensive plan to strengthen health insurance 

coverage to become a safe country without worrying about hos-

pital bills. It was designed to drastically reduce the burden of 

public health care and prevent  the breakdown of households 

due to high medical costs. The plan includes incorporating 

non-coverages into health insurance coverage and compensation 

plans of propper medical fees accordingly. 

Though treatment and nursing in intensive care unit are be-

coming more complex and demanding, economic compensation 

for nursing services is largely covered by nursing care fees. As 

a result, the revenue for intensive care earned by perform-

ance-specific allowance remains insufficient even to cover nurs-

ing costs. Adequate economic compensation seems of im-

portance especially for intensive care services that need more 

dedicated and intensive care services  with a greater number 

of professionals and up-to-date equipment compared to the 

general ward.

It is fortunate that the plan includes some directions to pro-

mote proper compensation such as compensation policy focus-

ing on infection, patient safety and human resources input. In 

addition, medical costs relating intensive care unit have been 

also reorganized including an increase in admission fee of 

 intensive care unit and Improvements in the rate of 

high-grade deduction rate of admission fee. Lastly, the govern-

ment also announced the reorganization of the third relative 

value with the focus of basic care and additional system. it's 

time for our medical society to call for more active participation 

and concern.
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Policy activity and directions of Korean Association of 

critical care Nurses
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The role of the nurse is very important in ICU.

In Korea, the most advanced special treatment is provided 

in the intensive care unit, and the frequency of special treat-

ment is increasing. However, nurses are in short supply com-

pared to advanced nations. Intensive care unit nursing grades 

are graded 1 to 5 and best grades are less than 0.5: 1. The 

first grade, 0.5: 1, is the number of nurses seeing 2.5 patients.

In the ICU, the patient's condition changes rapidly, and in 

some cases it is often difficult for a nurse to be in charge of 

one patient. With the introduction of new medical technologies, 

the survival rate of the ICU is increasing, and it is because 

many special measures are concentrated on the nursing 

workload.

Patients with special treatment have a high degree of se-

verity, so one nurse should be responsible for one patient, but 

in Korea it is more than 1: 2.

Therefore, KACN are carrying out various policy activities 

to raise the nursing grade. We have commented on the re-

organization of nursing grades in the Health Insurance Review 

Agency and the Ministry of Health and Welfare. We are dis-

cussing the criteria for ICU labeling in conjunction with the 

Korean Society of Critical Care Medicine. The ICU grading 

system is divided into 1 ~ 3 grades depending on the severity 

of the patient and is being discussed with the Ministry of 

Health and Welfare.

A dedicated to education nurse can be dedicated to the 

training of a new nurse, helping a new nurse to adjust to the 

first job in the hospital. If such a dedicated to education nurse 

is mandatory, it can prevent frequent turnover of a new nurse. 

In the critical care nursing society, the necessity of education 

nurse and the suggestion of mandatory placement are 

continuing.

The intensive care unit has a high intensity of work, and 

the turnover rate of new nurses is higher than other 

departments. According to the status survey of the KACN in 

2017, the percentage of nurses with ICU less than three years 

was 53%. This is because nurses often enter the hospital and 

resign without being able to adapt to their jobs.

Raising nursing grades and setting up a dedicated to educa-

tion nurse system will lower the rate of resigning nurses and 

improve patient safety.



◾ Recent updates in CRRT ◾ Harin Rhee

125

CRRT for critically ill patients: When to start and optimal dose
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Continuous renal replacement therapy (CRRT) is a useful 

tool in the management of critically ill patients. For the proper 

management of these patients, it is important to understand 

when to start CRRT and to determine the optimal dose to be 

delivered.

When to start renal replacement therapy

To understand optimal time for dialysis initiation in critically 

illpatients, it is important to clarify the purpose of the dialysis1. 

In stable patients with end stage renal disease, dialysis is com-

monly commenced when renal function completely ceases. In 

that situation, the purpose of dialysis is renal replacement.

Common indications for dialysis in critically ill patients are 

acute kidney injury (AKI) with medically refractory acute pul-

monary edema, uncontrolled hyperkalemia, or uncontrolled met-

abolic acidosis. However, dialysis can be commenced for broad-

er indications in patients with multi-organ failure to support the 

failing kidney, heart or lungs. In such situations, the purpose 

of dialysis is renal support and dialysis can be initiated even in 

patients without renal failure. Because AKI is a dynamic con-

dition and commonly combined with multi-organ failure, experts 

recommend renal support rather than renal replacement in this 

setting. According to this strategy, earlier initiation of dialysis 

is expected to be beneficial. However, recent randomized con-

trolled trials (RCTs) comparing outcomes of early versus de-

layed RRT initiation showed somewhat disappointing results. In 

those trials, earlier initiation of RRT did not show a survival 

benefit,2 although one study showed survival benefit in the early 

RRT initiation group3. This lecture is aimed at differentiating 

early dialysis from so-called ‘renal support’ and presenting the 

importance of considering demand and capacity balance when 

initiating dialysis in critically illpatients4.

Optimal CRRT dose

The optimal dose of CRRT is clearly described in the 2012 

KDIGO guideline as delivering an effluent volume of 

20-25ml/kg/hr for CRRT in AKI (recommendation and evi-

dence level 1A). This firm recommendation is based on the re-

sults of the ATN (NEJM, 2008) and RENAL trials (NEJM, 

2009), which showed that higher levels did not show any sur-

vival benefit. The actually delivered dose is different from the 

prescribed dose because of the frequent interruption of the 

CRRT and the decreased filter function associated with filter 

clotting or protein fouling. Therefore, the actually delivered 

dose should be calculated using the effluent fluid urea nitrogen 

(FUN) / blood urea nitrogen (BUN) ratio5.
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CRRT discontinuation: Timing and management
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Continuous renal replacement therapy (CRRT) is the best 

RRT modality for critically ill patients with acute kidney injury 

(AKI). Despite increased accessibility and improved technical 

management for CRRT, the ideal timing or criteria for CRRT 

discontinuation are yet to be determined. Most previous studies 

regarding the discontinuation of CRRT focused only on urine 

output as a surrogate marker of renal recovery. However, a 

more practical criteria for CRRT discontinuation are necessary 

because CRRT discontinuation is usually attempted before full 

recovery of AKI. In this session, important clinical and labo-

ratory parameters for predicting successful discontinuation of 

CRRT will be reviewed. Although there is no debate that urine 

output is the most important criteria for successful discontinua-

tion of CRRT, other important factors such as uremia, electro-

lyte imbalance, and acid base disturbance also need to be 

considered. Volume control and prevention of uremic complica-

tion, serious electrolyte imbalance such as hyperkalemia, and 

metabolic acidosis are crucial issues in AKI patients discontinu-

ing CRRT. Therefore, adequate management for minimizing 

complications of AKI and risk of additional RRT after dis-

continuation of CRRT will also be reviewed focusing on fluids, 

diet, and drugs.
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Operating an effective CRRT team

Yonsei University College of Medicine
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Severe Acute Kidney Injury (AKI) is a well-known compli-

cation in critically ill patients. The development of AKI has a 

significant impact on morbidity and mortality. Only con-

servative care such as fluid and hemodynamic optimization has 

been provided for patients with severe AKI in the past. 

However Continuous Renal Replacement Therapy (CRRT) is 

an essential part of AKI management in the intensive care unit 

(ICU). Although recent developments in technical devices have 

expanded the clinical indication for CRRT, mortality rates in 

this population are still extremely high. Due to the complexity 

of treating AKI patients and handling extracorporeal systems, 

high-efficiency CRRT management, including proper replace-

ment of the cardiopulmonary circuit, frequent monitoring of 

CRRT dose, and optimal anticoagulant and electrolyte replace-

ment is considered essential in managing AKI patients under-

going CRRT. Therefore, a well-organized CRRT team can be 

of help in improving clinical outcomes by enhancing the quality 

of care for AKI patients who require CRRT treatment in the 

ICU. Important factors related with operating an effective 

CRRT team, and the clinical impact following the utilization 

of such team would be discussed.
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Practical issues of donor management

for organ transplantation
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Physiological changes in patients with brain death require 

different approaches to treatment compared to the patients with 

other critical diseases. The deceased donor (DD) presents vari-

ous systemic problems such as hypotension and diabetes 

insipidus. As the number of marginal donors is increasing due 

to organ shortage, the importance of optimal management is 

becoming more critical. Recently, a new consensus statement 

suggested how to manage potential organ donors. However, the 

suggested information from the statement is not yet complete. 

Here, I suggest 4 issues to be considered.

One of the main issues is fluid replacement. DD frequently 

presents hypotension and hypovolemia. Recently, non-invasive 

monitoring such as pulse pressure variation and stroke volume 

variation has been suggested as good parameters to assess vol-

ume status and to guide fluid therapy. Considering more lung 

transplantation occurs, optimal volume management also be-

comes much more important to avoid volume overload and to 

optimize lung procurement.

The second issue is target blood pressure. Traditionally, 

‘rule of 100’, which is systolic blood pressure of 100 mmHg, 

PaO2 of 100mmHg, and urine output of 100mL/hr. However, 

we can see that optimal systolic blood pressure can be 110 to 

120mmHg, or sometimes higher depending on the urine 

output.

The third issue is the usage of vasopressin. Vasopressin is 

a very strong vasoconstrictor, raising blood pressure. In addi-

tion to the vasoactive effect, it also has anti-diuretic effect. 

When the DD is very unstable, it could be the best choice. 

However, it is still unclear which one is better between vaso-

pressin and desmopressin for stable DD with diabetes 

insipidus. 

The fourth issue is an apnea test. Conventionally, an apnea 

test is unavoidable to prove brain death. However, it could in-

duce general organ damage due to hypotension and hypoxia, 

and lung damage due to alveolar collapse. Some researchers re-

ported a new apnea test using a closed circuit and CPAP. This 

trial increased the number of lung harvests. This could be ap-

plied to current evaluation for brain death to minimize organ 

damage.

It is not easy to conclude what optimal management method 

is because clinical trials are not easy for DD. We have applied 

similar management over 10 years. It is time to discuss afore-

mentioned issues to improve organ function of DD. 
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Critical care in organ transplantation:

The transplant surgeon's perspective
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Advances in transplant surgical techniques and im-

munosuppressive therapies have led to increasing numbers 

of patients with end-stage organ failure being treated with 

an organ transplant. But the shortage of donors is a major 

limiting factor to increase transplantation rate. To allow 

more patients to be transplanted before they die on the 

wait-list, an increase in the number of utilized donors is 

necessary. To increase the number of utilized donors, the 

efforts not only to increase the number of potential donors 

but also to successfully convert them to actual donors are 

also necessary. Moreover, there are increasing evidences 

that success rates of transplantation can be improved with 

optimal management of the potential organ donor. Thus it 

is important, after diagnosis of brain death, that optimal 

physiological support is maintained to allow the option of 

organ donation. Before the diagnosis of brain death, pa-

tients should be managed as appropriate for their under-

lying condition. After the diagnosis of brain death, treat-

ment becomes oriented toward optimizing organs that may 

be retrieved fortransplantation rather than toward 

neuroprotection. Many treatment elements are not specific 

to brain death so they should be based on the usual man-

agement in any other critically ill patient, and, in this case, 

taken in account the brainstem death pathophysiology. 

There are important windows of opportunity for inter-

ventions that may improve organ quality. These include 

hemodynamic stabilization of brain-dead donors, optimized 

preservation techniques that aim to improve and assess or-

gan quality, improvement in organ allocation, and treat-

ment of transplant recipients. Treatment of the donor with 

the goal of improving the quality of organs can be ini-

tiated once brain death is established. There are standard 

clinical guidelines for maintaining cardiovascular and he-

modynamic stabilization and addressing metabolic and 

hormonal imbalances in deceased donors.

Clinical conditions dictate organ viability criteria: bio-

chemical, morphological and functional, that must be ful-

filled by the donors and their organs in order to focus the 

decision on which donor organs can be used. These cri-

teria attempt to assure that the transplanted organs func-

tion after the extraction, transformation, implantation and 

reperfusion process without transmitting any infectious or 

malignant disease. In recent years, the gross and micro-

scopic appearance has become one of the fundamental cri-

teria for selection of potentially viable organs. At present, 

there is no age limit for hepatic and renal donation; the 

principal contra‐indication is chronic organ damage. The 

use of each organ must be decided individually after a 

profound analysis of all the viability criteria, weighing the 

advantages and disadvantages of the implant of a certain 

organ for the recipient. Experience accumulated over the 

years by all transplant teams and the scarcity of organs 

needed for the continually growing waiting list have con-

tributed to great flexibility of contraindications for the 

donation of all types of solid organs. 

The increasing disparity between the supply of and de-

mand for transplants requires the use of organs that have 

traditionally been considered unfit for transplantation. 

With improved methods for assessing, preserving, and re-

conditioning suboptimal organs, there is a potential to nar-

row the disparity between supply and demand. The ac-

ceptable risk in using organs previously deemed sub-

optimal needs to be assessed, and a risk–benefit analysis 

that patients can understand will be important. Improving 

the number and quality of organs from deceased donors 

is likely to be lifesaving for many patients waiting for or-

gan transplants.
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Ethical issues in the use of extracorporeal membrane 

oxygenation in donor

Department of Medical Humanities, Dong-A University College of Medicine, Busan, S. Korea

Do-Kyong Kim

Using Extracorporeal Membrane Oxygenation (ECMO) in 

donors is theoretically considered to be one way to increase the 

pool of organs for transplantation and improve the transplant 

outcome because it reduces the warm is chemic time (WIT) 

[1]. Recently there has been an increasing number of reports 

on the use of ECMO to preserve donor organs, and ethical 

issues are emerging. This paper analyzes the ethical problems 

involved in using ECMO for organ preservation in the context 

of brain death or circulatory death, and it suggests ways to 

mitigate these issues. 

In cases of donors with circulatory death, the premortem 

cannulation of ECMO may be more appropriate for reducing 

WIT, but it also modifies patients’ end of life care and can 

cause pain[2]. If the organ donation is made with the consent 

of the family not the patient, the premortem cannulation may 

be against the patient’s interest. Regardless of cannulation tim-

ing, the risk of reperfusion cannot be ruled out, even if 

ECMO is implemented after a no-touch period. In addition, 

an aortic occlusion balloon or aortic clamp for preventing re-

perfusion of the brain and heart may be regarded as an un-

justified intervention[2].

In brain-dead donors, organ-preserving ECMO 

(OP-ECMO) may be ethically acceptable if the patient is al-

ready undergoing ECMO for therapeutic purposes. However, 

the use of OP-ECMO due to hemodynamic instability after the 

determination of brain death is likely to damage the body and 

physical integrity of the brain-dead patient without prior consent 

to organ donation[3]. It can also be seen as instrumented 

death, which can cause psychological harm to family and health 

professionals. The implementation of OP-ECMO in the not-yet 

brain-dead patient may cause patient suffering and add to com-

plications of ECMO without any benefit[3].

ECMO is an expensive procedure and the use of 

OP-ECMO should be cost-effective. The use of OP-ECMO 

can conflict with the therapeutic ECMO[3]. Therefore, 

OP-ECMO should be superior to other existing organ pro-

curement methods for the use of ECMO in the donor to be 

justified.

In order to reduce the above mentioned problems, 

OP-ECMO requires special informed consent distinct from 

organ donation consent[2]. Transparency in the organ procure-

ment process also needs to reduce conflicts of interest for 

health professionals[4]. If OP-ECMO significantly improves 

the organ saving rate and graft outcome compared to other 

techniques, it will be an acceptable procedure. However, it is 

important to respect the donor’s body and wishes, since only 

the recipient can benefit from OP-ECMO. If health pro-

fessionals do not provide enough information on organ pro-

curement and do not ensure transparency in the process, soci-

ety will not trust organ donation, which can lead to negative 

consequences for organ procurement. 
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Inhaled sedation – A future standard of care? 
Karolinska Institutet and Chief Medical Officer, Sedana Medical

Peter Sackey

Background

Every year, over fifteen million patients are admitted to 

Intensive Care Units (ICUs) globally, for the  treatment of 

life-threatening illness(1). Many of these patients experience 

anxiety and distress and need sedation. The aim of sedation is 

to improve patient comfort, minimize anxiety and distress asso-

ciated with frequent invasive diagnostic and therapeutic proce-

dures, as well as to improve patient safety by reducing agitation 

and facilitating optimalrespiratory support. 

Today, sedation during mechanical ventilation is typically 

been achieved with intravenous sedatives, such as propofol, 

bensodiazepines (eg midazolam) or dexmedetomidine. While 

these agents have their merits, infusions of these drugs is also 

associated with major side-effects and negative long-term con-

sequences that affect patient outcomes(2,3). Most notably, the 

use of benzodiazepines is associated with prolonged wake-up 

times, withdrawal symptoms and delirium after discontinuation 

(2). Mechanical ventilation and ICU stay are prolonged, there-

by increasing the complications of critical care and health care 

costs. In order to reduce iatrogenic problems with benzodiaze-

pines, different strategies have been implemented, such as daily 

wake-up and light sedation strategies (3,4). The risk of propo-

fol infusion syndrome, a potentially lethal side effect is recog-

nized as a significant drawback of this therapy (5). The risk 

for propofol-related adverse effects is higher with higher doses 

and during long-term (>24 hours) sedation and this has been 

highlighted in recent clinical practice guidelines for sedation in 

the US and Europe (2).

An ideal sedative agent would achieve the goals of comfort 

and safety while allowing for rapid and accurate neurologic as-

sessment, ease of titration according to clinical need, and mini-

mization of accumulation and organ toxicity. 

Volatile anesthetic agents, given at subanesthetic doses, have 

been proposed to have these ideal sedative qualities (6). This 

class of drugs includes isoflurane and sevoflurane and has a 

long and established track record of safety and efficacy during 

surgical anaesthesia in the operating room.  Additional attrac-

tive features of isoflurane include low tissue solubility and min-

imal hepatic and renal metabolism (7).  

The first promising studies of isoflurane for ICU sedation 

were published in the late 80’s and early 90’s (8-10).  Despite 

the finding of adequate quality of sedation and rapid awaken-

ing without any significant side-effects, the use of isoflurane in 

the ICU was limited due to incompatibility of anesthetic vapor-

izers with ICU ventilators and high associated cost. 

In the early 2000´s, a simple solution for anesthetic delivery 

in the ICU was developed – the Anaesthetic Conserving 

Device (AnaConDa) (11). The AnaConDa is a modified 

Heat-Moisture Exchanger that includes asimple delivery and 

reflection system for volatile anesthetics. With the AnaConDa, 

mechanically ventilated ICU patients can receive isoflurane or 

sevoflurane for sedation, without having to move the patient 

from the ICU ventilator to an anesthesia machine (11). Besides 

the AnaConDa,  a gas monitor and a scavenging system are 

integrated with existing monitoring and equipment.

Since the introduction of the AnaConDa, over 90 peer-re-

viewed articles using the AnaConDa have been published.

Three areas with documented benefit and 

clinical experience

In short, there are three distinct clinical areas of inhaled se-

dation with scientific support and significant clinical experience:

1. Patients with impaired gas exchange

2. Patients in whom reliable wake-up is important
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3. Patients with “no sedation failure”or rapidly increasing 

doses of iv sedatives

1. Patients with impaired gas exchange – ARDS 

and broncho-obstruction 

There are several animal studies of acute respiratory distress 

syndrome (ARDS), demonstrating reduced pulmonary in-

flammation, improved oxygenation, reduced cytokine release 

and reduced alveolar oedema formation (12). Besides these 

pre-clinical studies, clinical data point in the same direction. In 

a recent study of patients with moderate to severe ARDS by 

Jabaudon et al, patients sedated with sevoflurane had improved 

oxygenation, reduced inflammation and lower markers of pul-

monary epithelial injury, compared to patients sedated with 

midazolam (13). The sample size was 50 patients and the 

shorter ventilator- and ICU stay for the sevoflurane did not 

reach statistical significance.

Besides these compelling studies of improved oxygenation in 

ARDS, the bronchodilatory effects of inhaled anesthetics are 

well-known and has been used in patients with therapy-re-

fractory asthma with improved ventilation and reversal of 

acidosis and hypercarbia (14).

2. Patients in whom reliable wake-up is 

important

There are a number of situations when a rapid reversal of 

sedation and a distinct wake-up is desirable. Clinical studies of 

inhaled sedation have demonstrated faster wake-up than with 

midazolam or propofol (15,16). Besides faster wake-up – in the 

range of 10-20 minutes to extubation – theinter-individual vari-

ability is small compared to intravenous sedatives making the 

wake-up time easy to predict. In contrast, long-term intra-

venous sedation, in patients withmultiple organ dysfunction is 

associated with a highly variable wake-up time(16). Further, 

inhaled sedation patients are more lucid and follow commands 

faster with isoflurane/sevoflurane compared to sedation with 

midazolam or propofol (15,16). This difference in wake-up 

times has translated into shorter ventilation times and ICU 

length of stay in post-cardiac arrest patients (17). Situations 

where these features of inhaled sedation may make a difference 

are patients with unclear neurological deterioration requiring 

intubation, such as stroke, cardiac arrest, intoxications and sit-

uations where deep sedation is appropriate for a limited dura-

tion, eg severe ARDS with prone positioning or neuromuscular 

blockade.

3. Distressed patients

A proportion of intubated ICU patients cannot tolerate being 

awake, or become agitated and require escalating sedative doses. 

High doses of benzodiazepines is associated with an increased 

risk of delirium (18) and there is a risk of later prolonged 

wake-up time (19). High doses of propofol increase the risk for 

propofol infusion syndrome (5) and in these patients, merely us-

ing an alpha-2-agonist such as dexmedetomidine is rarely suffi-

cient (20). This is relatively common in young patients and in 

the pediatric setting. In these patients, the clinical experience is 

that inhaled isoflurane/sevoflurane may be a solution for these 

patients. Follow-up data indicate less adverse psychological 

problems and likely also less problems with delirium after in-

haled sedation, compared with intravenous sedation (15,21).

Summary

In conclusion, there is emerging evidence that inhaled anes-

thetics may provide a good and sometimes better alternative for 

sedation of several subcategories of mechanically ventilated pa-

tients than intravenous sedation.

Inhaled anesthetics are currently off-label for ICU sedation 

but the manufacturer, Sedana Medical iscurrently sponsoring 

an ongoing randomized controlled trial in order to label iso-

flurane for ICU sedation. The study is anticipated to be com-

pleted by the end of 2019.
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Non-pharmacologic methods for delirium prevention

Yonsei University, Korea

Jeongmin Kim

Delirium is a state of confusion in the acute phase of de-

pressed attention. It is a newly developed cognitive disorder or 

perceptual disorder apart from the existing cognitive impairment. 

The duration of delirium is generally short, and symptoms usu-

ally improve within a few hours to a few days, but tend to fluc-

tuate during the day. Delirium is caused by a poor general con-

dition or side effects of the medication being administered. 

Delirium is expressed in hyperactive and hypoactive form, and 

the most common form is a mixture of two aspects. 

Prevention of delirium is to remove modifiable risk factors. 

For example, medical personnel should provide a clock, a cal-

endar, and a window so that patients can restore their 

orientation. During the daytime, family and friends should reg-

ularly visit the patient and provide emotional support. At night 

time, doctors try not to over-stimulate the patient, and should 

avoid nighttime medical procedures, including medication, to 

improve the quality of night sleep. The patient should be re-

habilitated early, the use of restraint should be minimized, and 

the hearing or vision impairment should be eliminated by pro-

viding hearing aids and glasses. Finally, reviewing medications 

for patients and excluding drugs that could evoke delirium is 

crucial to the prevention and treatment of delirium.

Since the medical conditions that cause or exacerbate delir-

ium are known, they should be actively managed and pre-

vented if possible. Early volume repletion, infection, hypo-

glycemia, and hypoxemia are common complications in delir-

ium high-risk patients. These conditions can affect delirium 

and should be actively monitored and treated when diagnosed.  

Pain can be a major risk factor for delirium. The use of 

opioids drugs should be avoided if possible, as it should not 

exacerbate delirium. Clinicians should balance the benefits of 

opioid use and the potential of opioid-related delirium to treat 

significant pain. Doctors should always use opioids, keeping in 

mind the likelihood of delirium associated with opioids. Certain 

classes of opioids are probably best avoided in elderly patients 

and those who are prone to delirium. Meperidine, in particular, 

has been known through several prospective studies to increase 

the risk of delirium. 

Delirium treatment can be approached in two major ways, by 

correcting behavior caused by delirium, and by improving the pre-

disposing medical condition. Managing destructive behavior, espe-

cially mood and behavior, is a challenging aspect of delirium 

therapy. It is not common in this hyperactive delirium elderly. 

Minor confusion and agitation can respond to interpersonal and 

environmental manipulation. Hospital environments with high am-

bient noise, poor lighting, no windows, frequent room changes, 

and restraint often cause confusion to deteriorate. Special inter-

ventions dealing with these concerns have improved the functional 

outcomes of hospitalizations in such frail patients. Delusions and 

hallucinations should not be supported or challenged. Physical re-

straint can be used for the safety of the patient, but it should be 

used at least as it can aggravate delirium itself.

Non-pharmacologic treatment of delirium may adjust a sin-

gle component among the known risk factors of delirium, or 

may be multidisciplinary team based approach. Recently, the 

guidelines published by SCCM emphasize that multi-

component and non-pharmacologic interventions can reduce 

modifiable risk and reduce delirium.
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Alcohol withdrawal syndrome 

Seoul St. Mary’s Hospital Department of Psychiatry, Catholic University of Korea, 

Catholic Medical Center, Seoul, Korea

Dai Jin Kim

The alcohol withdrawal syndrome (AWS) is a common 

management problem in hospital practice. AWS defined by the 

manifestation of at least 2 of the clinical signs (autonomic hy-

peractivity, increased hand tremor, insomnia, nausea or vomit-

ing, transient hallucination or illusion, psychomotor agitation, 

anxiety, generalized tonic-clonic seizures), which occur within 

hours to a few days following cessation of heavy and prolonged 

alcohol consumtion.

The classic sign of alcohol withdrawal is tremulousness, al-

though the spectrum of symptoms can expand to include psy-

chotic and perceptual symptoms (e.g., delusions and hallucina-

tion), seizures, and the symptoms of delirium tremens(DTs), 

called alcohol delirium in DSM-5. Tremulousness (commonly 

called the “shakes” or the “jitters”) develops 6 to 8 hours after 

the cessation of drinking, the psychotic and perceptual symp-

toms begin in 8 to 12 hours, seizures in 12 to 24 hours, and 

DTs anytime during the first 72 hours, although physicians 

should watch for the development of DTs for the first week 

of withdrawal. The syndrome of withdrawal sometimes skips 

the usual progression and, for example, goes directly to DTs.

Unrecognized or under treated withdrawal may progress to 

more severe withdrawal and worsen future episodes of AWD. 

This underscores the importance of early recognition and treat-

ment of AWD. Symptom triggered therapy (STT) with benzo-

diazepines administered according to the Clinical Institute 

Withdrawal Assessment for Alcohol (CIWA-Ar) score, clinical 

picture (in conjunction with the Richmond Sedation Agitation 

Sedation Scale (RASS) score in ICU patients) is the preferred 

mode of therapy versus fixed dose regimens and continuous 

infusions. STT decreases length of stay, decreases total benzo-

diazepine dose, and decreases incidence of intubation. 
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Prediction of poor prognosis using the peak 

systolic velocity and early diastolic velocity 

of the central retinal artery in patients with 

post-cardiac arrest syndrome

Wook Jin CHOI1, Jae Hoon LEE2

111Emergency Medicine, Ulsan University College of Medicine, Korea
222Emergency Medicine, Dong-A University College of Medicine, Korea

Introduction: Monitoring increased intracranial pressure (ICP) in pa-

tients with post-cardiac arrest syndrome (PCAS) is indispensable in 

practical management and determination of prognosis. However, con-

tinuous ICP monitoring is not commonly practiced. Moreover, in-

creased ICP might be a normal response because of brain 

autoregulation. Therefore, we explored how the flow velocity in the 

central retinal artery (CRA), autoregulation reacted by the mean arte-

rial pressure (MAP), and optic nerve sheath diameter (ONSD)/eyeball 

transverse diameter (ETD) ratio could predict poor prognosis from in-

creased ICP in patients with PCAS.

Methods: Trans-ocular ultrasonography in the optic nerve sheath was 

performed in 38 patients with PCAS who underwent targeted temper-

ature management in this multicenter prospective observation study 

from December 2017 to November 2018. The CRA-peak systolic ve-

locity (PSV), CRA-early diastolic velocity (EDV), MAP, CRA-PSV 

change followed by MAP change (autoregulation), and ONSD/ETD 

ratio were repeatedly investigated on days 0 to 4 after admission.

Results: The CRA-PSV, negative or flat CRA-EDV, and disrupted 

autoregulation were correlated with cerebral performance category 4 or 

5 in the univariable analysis. Non-positive CRA-EDV or disrupted au-

toregulation predicted poor prognosis most significantly in the multi-

variable analysis (OR, 29.951; p=0.002), and the AUC was 0.774. 

However, the ONSD/ETD ratio showed no correlation.

Conclusions: Non-positive CRA-EDV or disrupted autoregulation can 

predict poor prognosis in patients who experienced cardiac arrest with 

ischemic brain injury. Trans-ocular Doppler ultrasonography in the 

CRA and autoregulation verification could help in the monitoring and 

management of increased ICP in patients with PCAS.

keyword : Out-Of-Hospital cardiac arrest, Intracranial pressure, Blood 

flow velocity
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Point-of-care procalcitonin in reducing 

antibiotic exposure in patients with 

bacterial sepsis in the intensive care units: 

A randomized controlled trial

Wan Fadzlina WAN MUHD SHUKERI
1,2

, MohdBasri MAT-NOR
1
, 

Azrina MD RALIB
1
, Mohd Zulfakar MAZLAN

2
, Mohd Hasyizan 

HASSAN2

111Anaesthesiology and Critical Care, International Islamic University 

of Malaysia, Malaysia
222Anaesthesiology and Critical Care, Universiti Sains Malaysia, 

Malaysia

Introduction: Point-of-care (POC) measurement of procalcitonin (PCT) 

as a tool to guide antibiotic discontinuation in critically ill patients with 

bacterial sepsis has not yet been evaluated in a randomized controlled 

trial. This study was conducted to investigate whether POC PCT could 

reduce the overall antibiotic exposure among patients with suspected or 

confirmed bacterial sepsis in the intensive care units (ICU).

BEST

BEST
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Methods: Eighty adult patients admitted to or acquired bacterial sepsis 

during their ICU stay were enrolled in this open-label, randomized 

controlled trial in two university-affiliated hospitals in Malaysia. 

Patients were allocated to either the POC PCT-guided intervention 

arm (n=40) or the control arm, in which antibiotic therapy followed 

local guidelines (n=40).

Results: In the modified intention-to-treat population, the mean dura-

tion of antibiotic treatments was 6.3 (SD 2.1) days in the PCT arm 

versus 9.1 (SD 4.6) days in the control arm (P=0.001). The antibiotic 

free days in the first 30 days of study inclusion was 20.7 (SD 5.3) 

days in the PCT arm versus 16.4 (SD 7.4) days in the control arm 

(P=0.004). The percentage of patients who used antibiotic for >10 

days was 2 (5%) in the PCT arm versus 13 (32.5%) in the control 

arm (P=0.002). Secondary outcomes consisting of safety endpoints in-

cluding mortality, all within 30 days, showed no apparent difference. 

Using POC PCT-guidance resulted in savings of antibiotic cost of 

Malaysian Ringgit 21,684.00 (USD 5190.82), which outweighed the 

additional cost of PCT measurements of Malaysian Ringgit 6,435.00 

(USD 1540.44). 

Conclusions: Our study shows that the implementation of a POC 

PCT-guided algorithm can be used to substantially reduce antibiotic 

exposure in patients with bacterial sepsis in the ICU, with no apparent 

harm and is potentially cost-saving.

keyword : Point-Of-Care, Procalcitonin, Sepsis 

EO1-3

Effect of institutional case volume on 

in-hospital and long-term mortality in 

critically ill patients requiring mechanical 

ventilation for 48 hours or more

Seoung-Nyoung CHOI1, Hannah LEE1, Seung Young OH2, 

Hogeol RYU1

111Anesthesia and pain medicine, Seoul National University Hospital, 

Korea
222Surgery, Seoul National University Hospital, Korea

Introduction: Critically ill patients who require mechanical ventilation 

(MV) have shown improved survival over time due to interventions 

such as lung protective ventilation and advances in supportive care. 

While earlier studies reported that the higher case volume is associated 

with improved outcome in critically ill patients, more recent and 

large-scale studies have been unable to reproduce the effect. The pur-

pose of this study was to evaluate whether institutional case volume af-

fects clinical outcomes in patients receiving mechanical ventilation for 

48 hours or more.

Methods: This is the Nationwide retrospective cohort study using the 

database of Korean National Healthcare Insurance Service. Between 

January 2008 and December 2016, 158,712 adult patients were in-

cluded at 55 centers in Korea. Centers were categorized according to 

the average annual number of patients: >500, 500 to 300, and <300.

Results: In-hospital mortality rates in the high-, medium-, and low-vol-

ume centers were 32.6%, 35.1%, and 39.2%, respectively. After adjust-

ment, in-hospital mortality was significantly higher in low-volume cen-

ters (adjusted odds ratio, 1.33; 95% CI, 1.30-1.37; p < 0.01) and me-

dium-volume centers (adjusted odds ratio, 1.125; 95% CI, 1.10-1.15; 

p < 0.01) compared to high-volume centers. Long-term survival for 

up to 8 years was better in high-volume centers.

Conclusions: Centers with higher case volume (>500 patients/year) 

showed lower in-hospital mortality and long-term mortality, compared 
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to centers with lower case volume (< 300 patients/year) in patients 

who required mechanical ventilation for 48 hours or more.

keyword : Mortality, Case volume, Mechanical ventilation
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Introduction: It was reported that lipid emulsion is effective to treat 

cardiovascular collapse induced by toxic dose of amlodipine, which is 

dihydropyridine L-type calcium channel blocker and anti-hypertensive 

drug. The goal of this in vitro study was to examine the effect of lipid 

emulsion on the apoptosis induced by toxic dose of amlodipine in 

H9c2 rat cardiomyoblast and to elucidate the its underlying 

mechanism. 

Methods: The effect of lipid emulsion (0.125 and 0.25%) on the de-

creased cell viability induced by amlodipine (10- 5 M) in H9c2 rat 

cardiomyoblast was examined using cell count kit. The effect of lipid 

emulsion on the casapase-3, cleaved caspase-8 and Bax expression in-

duced by amlodipine was examined using Western blot. Furthermore, 

the effect of phosphoinositide-3 kinase (PI3K) inhibitor LY-294002 

(10-5 M) and KAPT channel inhibitor glibenclamide (5 Ⅹ 10-6 M) 

on the amlodipine-induced caspase-3 and cleaved caspase-8 expression 

was examined. In addition, the effect of glibenclamide and LY-294002 

on the late apoptosis induced by amlodipine was examined using 

Annexin V-FITC-PI Staining. The effect of lipid emulsion on the am-

lodipine-induced apoptosis was examined using a TUNEL assay.

Results: Lipid emulsion attenuated the decreased cell viability induced 

by amlodipine. Lipid emulsion inhibited the increased expression of 

caspase-3 and cleaved caspase-8 induced by amlodipine. LY-294002 

and glibenclamide inhibited the lipid emulsion-mediated attenuation of 

amlodipine-induced caspase-3 and cleaved caspase-8 expression. 

Furthermore, LY-294002 and glibenclamide attenuated lipid emul-

sion-mediated inhibition of amlodipine-induced late apoptosis. Lipid 

emulsion attenuated amlodipine-induced increased number of 

TUNEL-positive cells. 

Conclusions: Lipid emulsion attenuated the late apoptosis induced by 

toxic dose of amlodipine via the inhibition of extrinsic apoptotic path-

way in H9c2 cells, which seems to be mediated by PI3K and KAPT 

channel. 

keyword : Lipid emulsion , Amlodipine, Toxic dose 
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Introduction: The recent Brain Trauma Foundation (BTF) guidelines 

did not carry forward its earlier recommendations on osmotherapy in 

severe traumatic brain injury (TBI) because of insufficient high quality 

evidence from comparative studies. HTS is no more advantageous than 

mannitol in maintaining hyperosmolar state and controlling ICP, which 

might be due to urinary sodium loss, which curtails its superior osmo-

lar effect. The current study attempts to explore the impact of tol-

vaptan when added to HTS on osmolar efficacy in patients with severe 

TBI.

Methods: After ethics committee approval and written informed con-

sent from the guardians, a single-centric, prospective, double-blind, in-

vestigator-initiated clinical comparative trial was conducted in between 

August 2017 to July 2018 at Trauma-ICU, IMS-BHU, Varanasi, in 

which 76 adult patients with severe TBI belonging to age 15-70 years, 

receiving aliquots of 2.5ml/kg of 3% HTS for refractory-ICH, were 

randomised to receive tolvaptan (as an adjunct to 3% HTS) (Group 

A) or placebo (Group B) to achieve target ICP <22mmHg and CPP 

>60mmHg. We evaluated ICP, serum and urine sodium and osmo-

larity over 6 days. Chi-square and student-t test were used for qual-

itative and quantitative data, respectively. Statistical significant differ-

ence was declared when p-value ≤0.05.

Results: Demographic variables were comparable. Addition of tolvaptan 

increased serum sodium and osmolality significantly (p=0.03 & 0.02, 

respectively), which translated into better ICP control with lesser bo-

luses of HTS (372 vs 502) (p=0.01). The outcome parameters 

(hospital stay 22±10 vs 42±11days; p=0.04); unfavorable GOS 

(GOS=1-3) at 6 months (10/40 vs 18/36; p=0.02) & mortality at 6 
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months (8/40 vs 14/36; p=0.03) were better with tolvaptan use.

Conclusions: Addition of tolvaptan to HTS not only curtails the effect 

of urinary sodium loss, thereby increasing osmolar efficacy but also 

leads to better ICP control in severe TBI, translating into better GOS 

with mortality benefit.

keyword : Severe TBI, Tolvaptan, Hypertonic saline 
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Introduction: It has not been well studied that which factor at the time 

of ICU discharge is associated with hospital mortality. This study 

aimed to evaluate whether muscle mass and body composition meas-

ured on CT at ICU discharge were associated with hospital mortality 

in ICU survivors.

Methods: Among patients survived to discharge from our medical 

ICU between Jan 2014 and Dec 2017, those who underwent chest or 

abdominal CT scans within 2 days before and 3 days after ICU dis-

charge were included. The patients' data were collected from the elec-

tronic medical record. The cross-sectional areas of subcutaneous and 

visceral fat and skeletal muscle at the level of T12 vertebra were 

semi-automatically measured on patients' CT images.

Results: A total of 100 patients with CT scans at ICU discharge were 

included and 23 of them died in the hospital. Compared to non-survi-

vors, hospital survivors showed lower functional comorbidity index at 

ICU admission (1.0 ± 1.1 vs. 1.7 ± 1.3, P = 0.01), had smaller 

average protein intake during the first 7 ICU days (0.59 ± 0.32 g/kg 

vs. 0.8 ± 0.47 g/kg, P = 0.02), received steroid therapy less fre-

quently during the ICU stay (53% vs. 78%, P = 0.03), and showed 

lower T12 visceral fat to skeletal muscle area ratio (0.86 ± 0.64 vs. 

1.18 ± 0.8, P = 0.046). There was no significant difference in the 

T12 skeletal muscle mass index between two groups (32.1 ± 7.2 

cm2/m2 vs. 29.9 ± 6.7 cm2/m2, P = 0.19). The optimal cutoff values 

of average protein intake and the T12 visceral fat to muscle ratio to 

predict hospital mortality were 0.62 g/kg and 1.28, respectively. With 

these cutoff, higher average protein intake during the first 7 ICU days 

(adjusted OR, 4.7; 95% CI, 1.5–14.7; P = 0.01) and higher T12 vis-

ceral fat to muscle ratio (adjusted OR, 3.8; 95% CI, 1.1–12.7; P = 

0.03) were predictors of hospital mortality.

Conclusions: The T12 visceral fat to skeletal muscle area ratio on the 

ICU discharge CT scan, not skeletal muscle mass alone, was associated 

with hospital mortality in ICU survivors.

keyword : Body composition, Sarcopenia, Hospital mortality 
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Introduction: We evaluated the effectiveness of hemostatic gauze use 

in preperitoneal pelvic packing (PPP) for hemodynamic instability due 

to severe pelvic fracture. 

Methods: Between May 2014 and October 2018, among 75 patients 

with hemodynamic instability due to pelvic fracture, 53 patients who 

underwent PPP were enrolled in this study. The medical record was 

prospectively collected and analyzed retrospectively. Quick Clot combat 

gauze (hydrophilic gauze impregnated with kaolin) and general surgical 

tape were used in 21 patients, and general surgical tape was used in 

the remaining 32 patients.

Results: Because there were significant difference of general character-

istics between hemostatic gauze (HG) group and control group, pro-

pensity score matching (PSM) was performed to calibrate the age, sex, 

and worst lactate level. After PSM, clinical characteristics between the 

two groups were similar. There was no difference in the rate of post-

operative wound infection, mortality, and hemorrhage induced mortality 

between two groups. However, the packed red blood cell (RBC) re-

quirement for additional 12h in the HG group was significantly lower 

than that in control group (4.1 ± 3.5 vs 7.6 ± 6.1 unit, p = 0.0353). 

The duration of admission to the trauma intensive care unit and the 

length of hospitalization tended to be shorter in the HG group (11.6 

vs 18.5 day, p = 0.1582, 30.8 vs 47.4 days, p = 0.1861).

Conclusions: The use of hemostatic gauze did not increase post-

operative infection and had the effect of reducing the amount of addi-

tional packed RBC transfusion. 

keyword : Pelvic fracture, Pelvic packing, Hemostatic gauze 
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Introduction: Delirium is one of the neurologic complications after car-

diac surgery. It is well known that postoperative delirium is associated 

with negative clinical outcomes in intensive care unit (ICU), including 

increased mortality, hospital stay and cost of care. Several clinical risk 

factors for delirium after cardiac surgery have been studied. However, 

the pathophysiology of delirium after cardiac surgery has not yet been 

studied in terms of immune response. The purpose of this study is to 

investigate the factors involved in the immunological analysis of delir-

ium in patients after thoracic aortic surgery.

Methods: We retrospectively evaluated 41 consecutive patients who 

had undergone the thoracic aortic surgery from July 2017 to June 

2018. Patients were divided into 2 groups: Delirium group and 

Non-delirium group. All clinical characteristics were compared between 

the 2 groups. Blood sample tests were performed on the day of admis-

sion, day 1, day 3, day 7 and day 30 of admission. Granulocyte 

(CD66b), Common T cell (CD3), helper T cell (CD4), cytotoxic T 

cell (CD8), Gamma delta T cell (CD3+TCRrd+), regulatory T cell 

(CD25+Foxp3+), B-cell (CD19), NK cell subtypes 

(CD56brightCD16±, CD56dimCD16+, CD56-CD16+), Monocyte 

subtypes (CD14+CD16-, CD-14CD16+, CD14+CD16+) level 

were measured in the peripheral blood by flow cytometry.

Results: Mean age was 68.0±12.7 (32~90) years old and male were 

21 patients (51.2%). In-hospital mortality occurred in 1 patient (2.4%). 

Delirium was more dominant in female (p<0.05). At the time of ad-

mission, T-lymphocytes (CD4 and CD8) were statistically significantly 

decreased in Delirium group (p<0.05), however there was no differ-

ence between 2 groups during ICU period. In the preoperative exami-

nation, neutrophil/lymphocyte ratio was statistically increased in 

Delirium group (p<0.05). 

Conclusions: Postoperative delirium is closely related with preoperative 

change of immune cells, especially lymphocyte. Further study is needed 

for functional change of lymphocyte.

keyword : Intensive care unit, Delirium, Surgery 
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Introduction: Treatment for acute hypoxemic respiratory failure 

(AHRF) includes treatment of underlying cause and supportive treat-

ment in the form of supplemental oxygen therapy. Evidence for the use 

of Noninvasive Ventilation (NIV) or High Flow Nasal Oxygen 

(HFNO) in moderate to severe AHRF is lacking. We decided to con-

duct a prospective observational study of HFNO and NIV in patients 

with AHRF.

Methods: It was a single center prospective observational study over 

15 months.

Institutional Ethics committee approval was obtained. Patients above 

the age of 18 years who were admitted to the ICU with AHRF and 

failed the conventional oxygen therapy (COT) were included in the 

study. Patients requiring emergency in tubation and those with poor 

outcomes related to chronic illnesses were excluded. Administration of 

HFNO or NIV was protocol based. Demographic data along with 

clinical details, vital parameters and laboratory findings were noted. 

APACHE II at 24 hours of ICU admission was used to assess the 

disease severity. Daily SOFA score noted for organ failure.

Primary outcome was failure of treatment modalities as need for in-

tubation and invasive ventilation. Pre-specified criteria for endotracheal 

intubation were used to guide the decision for intubation. Secondary 

outcomes measured were differences in ventilator free days at day 28, 

28 day mortality, ICU and hospital length of stay and patient comfort.

Results: A total of 35 patients were included in study who failed con-

ventional oxygen therapy. The treatment failure was 20.8% (5/24) in 

NIV group and 36% (4/11) in HFNO group (p=0.32). The number 

of ventilator free days at day 28 in NIV group was 22.67±9.92 while 

in HFNO group it was 19.36±12.45 (p=0.44). The 28-day mortality 

was more in HFNO group as compared with NIV group (27.2% vs. 

12.5%). The difference was statistically not significant. Disease severity 

at admission correlated well with the primary outcome in HFNO 

group.

Conclusions: In our prospective observational study of 35 patients with 

moderate to severe AHRF, the primary outcome of the need for in-

tubation was higher in the HFNO group but this difference was not 

statistically significant. Considering limitations of our study, a larger 

comparative study with appropriate randomization is required.

keyword : HFNO, NIV, Acute hypoxemic respiratory failure 
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Introduction: Epidemiological studies of sepsis is important because 

they help understanding the magnitude of the disease burden and pro-

vide basis for emphasizing the importance of early diagnosis and treat-

ment of sepsis. The aim of this study is to estimate the incidence and 

clinical outcomes of sepsis in Korea between 2007 and 2016.

Methods: Using data from the National Health Insurance Service of 

Korea, patients who were hospitalized with the diagnosis of sepsis from 

2007 to 2016 were analyzed. International Classification of Diseases, 

10th revision (ICD-10) codes were used to identify adult patients (age 

≥ 18 years) discharged with the diagnosis of sepsis. The incidence of 

sepsis was calculated using mid-year population census and analyzed 

according to year, age, and sex. The Elixhauser comorbidity index 

score was calculated to adjust for the impact of comorbidities on clin-

ical outcome. In-hospital mortality, hospital length of stay, ICU admis-

sion rates, and risk factors for in-hospital mortality were also analyzed.

Results: The incidence of sepsis increased from 173.8/100,000 pop-

ulation in 2007 to 233.6/100,000 population in 2016. Male patients 

consistently showed a higher incidence of sepsis compared to female 

patients. In-hospital mortality decreased from 30.9% in 2007 to 22.6% 

in 2016 (P < 0.0001). Male patients and older age groups consistently 

showed a higher in-hospital mortality associated with sepsis. Between 

2007 and 2016, hospital length of stay and ICU admission rates asso-

ciated with sepsis decreased from 26.0 ± 33.5 days to 21.3 ± 24.4 

days (P < 0.0001) and from 16.2% to 12.7% (P < 0.0001), 

respectively. Male sex, old age > 50, Elixhauser comorbidity index > 

10, and mechanical ventilation were identified as risk factors for in-hos-

pital mortality after adjusting for baseline characteristics.

Conclusions: The incidence of sepsis in Korea increased between 2007 

and 2016 while associated in-hospital mortality, hospital length of stay, 

and ICU admission rates decreased.

keyword : Sepsis, Incidence, Mortality
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Introduction: Relationship between poverty and worse health outcomes 

is well established. However, studies examined the association between 

poverty and mortality among critically ill patients and results were 

contradictory. In this study, we evaluated the association between pov-

erty and outcomes including in-hospital mortality, re-admission of in-

tensive care unit (ICU) and emergency room (ER) visit after discharge 

using national health insurance data.

Methods: This is a retrospective cohort study using the national data-

base from Health Insurance Review and Assessment (HIRA). We 

identified 1,657,218 patients who were 18 years of age or older, who 

had a first ICU admission between January 1, 2008 and May 31, 2015 

and who was not being poor poverty status during inpatient. Poverty 

was defined when patients were Medical Aid beneficiaries. We used 

logistic regression and cox regression to evaluate risk of in-hospital 

death, re-admission, and ER visit among people with poverty compared 

to people without poverty.

Results: Of total, 11.0% were patients with poverty. People with pov-

erty were more likely to be female (50.7% vs. 42.2%), had more 

co-morbidities, and were more likely to be admitted to lower quality 

hospitals compared to patients without poverty. The adjusted OR for 

in-hospital mortality associated with poverty was 1.20 (95% CI 

1.18-1.22) and it remained significant even after matching hospital 

(OR 1.10; 95% CI 1.09-1.12). Among patients who were discharged 

without death (n= 1,411,008), patients with poverty were more likely 

to have re-admissions to ICU (fully-adjusted HR 1.26; 95% CI 1.23, 

1.29) and ER visits (fully-adjusted HR 1.28; 95% CI 1.25, 1.32) 

within a year after discharge compared to patients without poverty.

Conclusions: Poverty was associated with an increased risk of worse 

outcomes. The association was consistent even after controlling quality 

of hospital. It would be necessary to find out factors associated with 

worse outcomes among patients with poverty at ICU and ways to inter-

vene them. 

keyword : Poverty , Quality of hospital, Health Insurance Review and 
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Introduction: Sea cucumbers have long been exploited as a source of 

traditional medicine in Malaysia due to presence of various important 

nutritional values. This study aims to evaluate the effect of total sulph-

ated glycosaminoglycan (GAG) from integument body wall of sea cu-

cumber Stichopus vastus on inflammatory mediators and tissue healing 

on rodents with full thickness burn injury

Methods: Twelve male Sprague-dawley rats weighing 350-400 grams 

were distributed randomly into two groups. Six rats in group A re-

ceived 5 ml/kg/day intra-peritoneal total sulphated GAG from S. vastus 

for 5 days, while control group received phosphate buffered saline 

(PBS). Level of IL-10 and IL-12 were measured at day 1, 6, and 12. 

All rats of each group were euthanized at day 12 and the tissue biop-

sies from the wounds were retrieved for histological examination.

Results: The level of IL 10 revealed significantly (p=0.001) higher in 

sulfated GAG treated group on each observation from baseline (8.02 

0.14) up to [day 6 (11.78 and day 12 (13.61 )] compared to control 

group [day 1 (8.11 0.06), day 6 (8.55 0.28) and day 12 (8.88 0.42)]. 

The level of IL 12 was reduced significantly (p=0.001) in sulphated 

GAG treated group from baseline (1155.54 9.56) up to day 6 (1036.34 

and day 12 (919.09 observation period compared to control group [day 

1 (1150.53 day 6 (1273.91 ) and day 12 (1340.71 73.37)]. Data sug-

gested that sulfated GAG from S. vastus integument body wall increase 

anti-inflammatory cytokine and reduce pro-inflammatory cytokine. 

Microscopic evaluation was done on day 12 and showed reduced neu-

trophils infiltration (p=0.001) with enhanced proliferation of fibroblasts 

(p=0.017) and increase in new vessels formation (p=0.001) in the 

sulphated GAG treated group compared to control group. 

Conclusions: Sulphated GAG from S. vastus integument body wall has 

impact on the outcome of wound healing process by increasing the lev-

el of anti-inflammatory cytokine, IL-10 and reduced level of pro-in-

flammatory cytokine, IL-12 and positive effect on fibroblast pro-

liferation and angiogenesis process. 
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Introduction: Pediatric delirium is difficult to identify without using 

valid assessment tools. However, there is still not a well-established cul-

ture of using assessment tools. To remedy for this, we developed a 

Pediatric Pain, Agitation, Delirium, Immobility, Withdrawal, Sleep 

support team named the “PED- PADIWS” (ST). Since nursing re-

search reports on the current state of the pediatric delirium (PD) as-

sessment structure are scarce, here, we report our findings on the as-

sessment structure of PD during our support team rounds.

Methods: We analyzed the nurse assessment structure of PD from 

November 2018 to February 2019 during our ST rounds. 

Demographic data both of nurse and patient were recorded, and nurse 

assessment tactics were evaluated within three categories; ①using an 

assessment tool, ②dosing medicine or ③self-describing in their own 

words. The relation between using an assessment tool and years of 

nursing experience was evaluated by a Generalized Linear Mixed 

Model (GLMM) using Bayesian estimation.

Results: Total of 47 independent assessments was enrolled. The aver-

age years of experience for nurses in the pediatric intensive care unit 

(PICU) was 3.7 ± 2.5 years and the average patient age was 23 ± 

50 weeks. Developmental delay accounted for 19％ and 21 trisomy ac-

counted for 12% of enrollees, while the ST evaluated pediatric delirium 

in total as 26%. 2% of nurses used an assessment tool, while 98% eval-

uated by self-description and nurse’s accuracy of detecting delirium 

showed low sensitivity (sensitivity: 0.08 [95%CI:0.01-0.08]). GLMM 

modeling indicated that years of nursing experience for PICU was not 

associated with using assessment tools. (OR1.4, 95%CI 0.04-225.8) 

Conclusions: There are no associations between years of nursing experi-

ence and using assessment tools for PD. Additionally, nurses overlook 

PD in clinical situations. Therefore PED- PADIWS team should cre-

ate educational plans for assessing PD.

keyword : Pediatric, PADIS, Delirium 
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Determining the lower limit of cerebral 

perfusion pressure in patients undergoing 

decompressive craniectomy following 

traumatic brain injury

Sanghyuk Im, Byungrae Cho, Minhyoung Lee, Jin Eun, 

Jung-Woo Hur, Jae Taek Hong, Wonil Joo, Do-Sung Yoo, 

Jea-Kun Ahn, Hae-kwan Park, Shin-Soo Jeon

Neurosurgery, Eunpyeong St. Mary's Hospital, The Catholic 

University of Korea, College of Medicine, Korea

Introduction: In the severe traumatic brain injured (TBI) patient, 

maintaining the systolic blood pressure (BP) over 90 mmHg, the intra-

cranial pressure (ICP) under 20 mmHg and the cerebral perfusion 

pressure (CPP) greater than 60~70 mmHg is recommended to im-

prove clinical outcomes. But a recommended CPP value for patients 

treated with decompression craniectomy (DC) is not clearly studied. 

The authors tried to determine whether the targeted CPP can be low-

ered in patients with DC.

Methods: 191 patients underwent DC for TBI included in this retro-

spective analysis. All patients were monitored for ICP and BP during 

and after the DC. CPP was calculated every two hours after DC. 

Patient outcomes were evaluated 6 months after the initial treatment. 

Results: The mean age was 50.8 years (median: 52 years, male%: 

79.1%), and initial GCS was 6.2 (median 6). Comparing the clinical 

outcome based on the postoperative ICP over and under 25 mmHg, 

GOSE was 1.4 (over 25 mmHg) and 4.9 (under 25 mmHg) 

(p=0.000). In patients maintained at ICP under 25 mmHg, the mor-

tality was increased significantly between the CPP 35 and 30 mmHg 

(χ2, p=0.029 vs. P=0.062). 

Conclusions: TBI patients who underwent DC surgery, if postoperative 

ICP maintained under 25 mmHg, CPP values above 35 mmHg might 

be similar in mortality with the CPP value over 60~70 mmHg who 

didn’t underwent DC surgery. The authors suggest that for the TBI 

patients with DC surgery, targeted CPP might be lowered to 35 

mmHg, if the ICP maintained less than 25 mmHg.

keyword : Cerebral perfusion pressure, Intracranaial pressure, Mean 

arterial pressure

EO3-3

A case of carbon monoxide poisoning fully 

recovered from deep coma

Yuki KOBAYASHI, Hidetoshi SHIGA 

Emergency and Intensive Care Center, Teikyo University Chiba 

General Hospital, Japan

Case: A 23-year-old man was brought to the emergency room via am-

bulance after being found unconscious for more than twenty four 

hours. Judging from the circumstance, it was a suicidal attempt by in-

halation of carbon monoxide (CO). 

On arrival, his conscious level was Glasgow coma scale of 3 and he 

was immediately intubated. Because there was a delay between termi-

nation of CO exposure and arrival of the hospital and high-flow oxy-

gen was already being given by EMS, he had a low carbox-

yhemoglobin measurement on arrival. He also had very severe pressure 

ulcers on the right side of his body.

Head MRI on the third day showed bilateral leucoencephalopathy. His 

circulation and breathing were stable and became ventilator free after 

tracheostomy on the sixth day.

On the third week, he became able to communicate with nodding. On 

the eighth week he started talking. On the ninth week debridment and 

skin transplantation under general anesthesia was scheduled for ulcers. 

After emerged from anesthesia, he told us he remembered everything 

that had happened. The IQ test taken after the surgery showed no in-

tellectual diminishment. He had no sensory nor motor denervation. On 

the fifteenth week he was discharged ambulatory.

In some literatures, it is recommended to perform hyperbaric oxy-

gen(HBO) therapy for severe CO poisoning. We considered trans-

ferring him to the facility with HBO chamber at first. But it had been 

more than twenty four hours since the exposure when he was brought 

in therefore we refrained from doing it. But in consequence, he fully 

recovered.

This is a case of severe CO poisoning fully recovered from deep coma 

without HBO intervention.

keyword : Carbon monoxide poisoning, Coma
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Pulse oximeter plethysmographic waveform 
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hemorrhagic shock
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Introduction: Beta blocking agents may blunt hemorrhage-induced 

tachycardia. Our aim was to investigate a feasibility of non-invasive 

pulse oximeter plethysmographic waveform variation (PoPV) in pre-

dicting blood volume loss in esmolol-treated pigs with hemorrhagic 

shock.

Methods: Controlled hemorrhage was induced in eight pigs. In four 

pigs, a total of 15%, 30%, and 40% of blood volume was drawn step-

wise over 10 minutes in each step. Between each step of hemorrhage, 

pigs were maintained for 15 minutes. Then, we transfused stored blood 

in reverse. In the other four pigs, we reduced the heart rate (HR) by 

30% from baseline through esmolol infusion. Then the controlled hem-

orrhage was applied to the pigs. We collected data with respect to the 

mean arterial pressure (MAP), HR, pulse pressure variation (PPV), 

and PoPV.

Results: PPV and PoPV were well-correlated in controlled hemor-

rhage-only pigs (r = 0.717, p < 0.001). However, in esmolol-treated 

pigs, the correlation between PPV and PoPV was relatively poor (r = 

0.323, p < 0.001). In controlled hemorrhage-only pigs, all of the PPV, 

PoPV, and HR could predict blood volume loss well. In esmo-

lol-treated pigs, the hemorrhage-induced changes in PPV and PoPV 

were more prominent than that in HR (p = 0.003 and 0.025, re-

spectively).

Conclusions: Beta-blocking agents blunted a hemorrhage-induced 

change in the HR. However, the changes in PPV and PoPV were still 

prominent when compared to that in the HR. PoPV can be considered 

a useful non-invasive monitoring tool to predict blood volume loss, par-

ticularly in hemorrhagic shock patients taking beta-blocking agents.

keyword : Pulse wave analysis, Adrenergic beta-Antagonists, Shock, 

hemorrhagic

EO3-5

Effect of 2011 Great East Japan Earthquake 

and Tsunami on bystander-performed 

cardiopulmonary resuscitation in 

bystander-witnessed out-of-hospital 

cardiac arrest

Hideo INABA, Hisanori KUROSAKI, Kohei TAKADA, Akira 

YAMASHITA

Circulatory Emergency and Resuscitation Science, Kanazawa 

University Graduate School of Medical Science, Japan

Introduction: The East Japan Earthquake swept the Pacific coast of 

Japanese mainland on Friday 11 March 2011, and caused nuclear 

accidents. This study aimed to investigate whether the earthquake in-

fluence the rate of bystander cardiopulmonary resuscitation in 

out-of-hospital cardiac arrest (OHCA) in prefectures that were largely 

affected by the earthquake.

Methods: From nationwide OHCA registry, we extracted 108,311 by-

stander-witnessed OHCA cases without prehospital physician-per-

formed advance life support, which were recorded during the period 

from 11 March 2010 to 10 March 2013. The twelve-monthly alter-

ations in rate of bystander cardiopulmonary resuscitation (BCPR) in 

Tsunami-affected prefectures and others were analysed by univariate 

and multivariable analyses.

Results: The twelve-monthly rate of BCPR in Tsunami-affected pre-

fecture was lowest in 2011.3.11–2012.3.10 period: 51.1%, 49.8% and 

52.8% in2010–2011, 2011–2012 and 2012-2013, respectively. 

However, the BCPR rate in other prefectures slightly increased: 

45.9%, 46.8% and 48.3%, respectively. The twelve-monthly alteration 

in Tsunami-affected prefectures was more prominent in the subgroup 

receiving dispatcher-assisted CPR (Table).

Conclusions: A great disaster is likely to affect the BCPR rate by di-

minishing the willingness of bystanders to follow the CPR instruction 

provided by dispatchers.

keyword : Tsunami, Disaster, Bystander cardiopulmonary resuscitation 
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Difference in cut-off value of 
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resuscitation time interval for neurologically 
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and conventional procedures
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University Graduate School of Medical Science, Japan

Introduction: Time interval between witness and first cardiopulmonary 

resuscitation (first CPR: Bystander- or EMS-performed CPR, which-

ever performed earlier) is one of critical time factors associated with 

survival from out-of-hospital cardiac arrest (OHCA).

Methods: From nationwide OHCA database during 2014-2016, we ex-

tracted 82,888 OHCA cases witnessed before EMS contact to patients. 

The cut-off values of witness-to-first CPR time interval for neuro-

logically favourable one-month survival were determined using Yoden in-

dex (sensitivity –[1-specificity]) in the two groups receiving CC-only 

and conventional first CPR before and after propensity-score matching. 

Results: When analysed for all OHCAs, cutt-off value was 3 and 7 

min in CC-only and conventional first CPR groups, respectively. 

When analysed for subgroups, the difference in cut-off value before 

matching was largest in subgroup of elderly OHCA (4 vs 9 min) and 

the difference after matching was largest in presumed non-cardiac aeti-

ology (3 vs. 8 min). Furthermore, the values were prolonged by pre-

hospital adrenaline administration in both types of first CPR. However, 

the difference was small when bystander CPR was provided and when 

advanced life support was provided by physician in a prehospital 

setting. A hazard model confirmed these findings. The overall survival 

rates (8.9% before matching and 8.6% after matching) in CC-only 

group were higher than those in conventional group (5.6% and 6.2%). 

However odds ratio (OR) was small when adjusted by other factors 

associated with survival: adjusted OR (95% CI), 1.23 (1.15-1.32) be-

fore matching, 1.13 (1.09-1.22) after matching.

Conclusions: Cut-off value of time interval between witness and 

CC-only first CPR for neurologically favourable 1-M survival is short-

er than that between witness and conventional first CPR although the 

overall survival rate in CC-only first CPR group was slightly higher 

than that that in conventional first CPR group and the difference in 

cut-off value varied in subgroups.

keyword : Cardiopulmonary resuscitation, Type, Outcome

EO4-1

Can we predict the duration of apnea 

testing in brain death assessment?

Katsuyuki SAGISIHIMA1, Kazutaka ODA2,

Yoshihiro KINOSHITA3

111Critical Care Medicine, Kumamoto University Hospital, Japan
222Pharmacy, Kumamoto University Hospital, Japan
333Emergency Medicine, Osaka National Hospital, Japan

Introduction: Apnea testing (AT) is a crucial determinant in the diag-

nosis of brain death.

Most of AT can be performed safely under the intensive monitoring, 

but there are some potential complications. To measure the rate of the 

rise of PaCO2 during AT leads just to predict the duration of AT. 

If we predict the duration, we need not continue AT vainly longer. We 

firmly believe shorter duration of the test will be safer.

Methods: We retrospectively reviewed the records of 200 consecutive 

brain-dead donors with an average age of 46 years. All records were 

anonymously registered to the Japanese Ministry of Health, Labour 

and Welfare (the Japanese Ministry of Health and Welfare before 

2001) from the various designated emergency institutes that performed 

organ donation under brain death from 1999 to 2012 in Japan.

The blood gas analysis data during the tests were well recorded. We 

calculated the rate of rise of PaCO2 using the data.

Results: We analysed the rate of rise of PaCO2 from the baseline us-

ing nonlinear mixed-effect modeling method. The duration reached 1.5 

fold of PaCO2 of the baseline (i.e. 40mmHg→60mmHg) was 4.7 mi-

nutes (64%; predicted interval 3.4-6.4). 

Conclusions: We believe that we probably can predict the duration of 

apnea testing. But care must be taken that factors that influence to the 

duration could be the body temperatute and the baseline of PaO2 dur-

ing AT.

keyword : Apnea testing, duration, Brain death assessment
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Introduction: To evaluate whether maintaining body temperature high-

er than the initial body temperature during targeted temperature man-

agement (TTM) is associated with neurological outcomes in patients 

resuscitated from cardiac arrest.

Methods: This was a retrospective study based on a prospective collec-

tion of out-of-hospital cardiac arrest (OHCA) registry. Adult OHCA 

patients aged more than 17 with medical cause who had underwent 

TTM were enrolled. We defined the sum of differences in temperature 

(SdT) as the total sum of the (measured body temperature - initial 

body temperature) during the TTM. We categorized SdT according 

to its value, positive or negative. Primary outcome was a 28-day neuro-

logical outcome.

Results: A total of 153 patients were included in the study, and 46 

(30.5%) patients had favorable 28-day neurological outcomes. Positive 

SdT in unfavorable outcome group had a higher proportion than that 

in favorable outcome group. (18.7% vs 2.2%, P = 0.014). In uni-

variable logistic regression analysis, positive SdT was negatively asso-

ciated with favorable neurological outcomes. (OR: 0.10, 95% CI: 0.01–
0.49, P = 0.025). In multivariable logistic regression analysis with 

stepwise selection, the positive SdT was negatively associated with fa-

vorable neurological outcomes (OR: 0.07, 95% CI: 0.00–0.47, P = 

0.022).

Conclusions: In adult OHCA patient treated with TTM, the SdT was 

significantly associated with the 28-day neurological outcomes.

keyword : Hypothermia, Induced, Heart Arrest 

EO4-3

Post -acute care syndrome in the 

super-aging society

Kensuke NAKAMURA, Tomohiro SONOO, Atsushi 

SHIMADA, Natsumi TOMIZAWA, Daisuke TAKAI, Naoki 

KANDA, Hiromu NARABA, Hidehiko NAKANO, Yuji 

TAKAHASHI, Hideki HASHIMOTO 

Emergency and Critical Care Medicine, Hitachi General Hospital, Japan

Introduction: Psychological and physical weakness following intensive 

care, i.e. post-intensive care syndrome (PICS), is acknowledged in crit-

ical care medicine. Certainly acquired weakness presents difficulties for 

critically ill and intensive care unit (ICU) patients, but also for all 

acute care patients, especially elderly ones. We specifically investigated 

dysphagia following acute care. 

Methods: We retrospectively analyzed 1598 patients admitted to 

Hitachi General Hospital Emergency and Critical Care Center, 

Ibaraki, Japan from January 2017 to December 2017.

Results: We included 757 patients under 75 years old and 841 patients 

75 years old and over. Despite similar SOFA scores, the elder group 

had higher mortality and longer hospital stays. The patients’ respective 

occurrences of dysphagia were 6.7% and 19.4%. The elderly group 

needed speech therapist (ST) intervention much more (60.8% vs. 

82.8%, p<0.0001). The younger group needed more ST intervention 

in patients via ICU (8.9% vs. 2.3%, p<0.0001), but ST intervention 

rates were unrelated to ICU care in the elderly group (16.4% vs. 

16.0%, p=0.787). Elderly patients with ST intervention had longer 

hospital stays irrespective of illness severity or ICU stay. 

Conclusions: Acute care for elderly people involves difficulties of dys-

phagia that were unrelated to illness severity or ICU stay. We would 

like to put forward a proposal that the evaluation of acquired weakness 

after general acute care should be elucidated as Post-Acute Care 

Syndrome (PACS).

keyword : PICS, ICU-AW, PACS 
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A duty cycle of 33% is associated with 

higher end-tidal CO2 level during 

cardiopulmonary resuscitation
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Hospital, Korea

Introduction: The aim of this study was to investigate whether a duty 

cycle of 33% is associated with higher end-tidal CO2 (ETCO2) level 

during cardiopulmonary resuscitation (CPR) compared with a duty cy-

cle of 50%.

Methods: Six pigs were assigned to the ‘DC33’ group (n = 3) or an 

‘DC50’ group (n = 3). After induced cardiac arrest, CPR was pro-

vided for 5 min with a duty cycle of 33% for the DC33 group and 

50% for the DC50 group (phase I), then defibrillation was delivered 

until return of spontaneous circulation. After 30 min of stabilization, 

the pigs were re-assigned to the opposite groups. Cardiac arrest was 

induced again, and CPR was provided in the same manner as in the 

phase I (phase II). The primary outcome was ETCO2 during CPR.

Results: ETCO2 during 5 min of CPR was higher in the DC33 

group compared with the DC50 group (22.5 ± 4.5 mmHg vs 21.6 

± 5.9 mmHg, P = 0.033). In a linear mixed model, duty cycle of 

33% affected ETCO2 significantly (P = 0.002), increasing ETCO2 

in the DC33 group by 0.96 ± 0.31 mmHg compared with DC50 

group. The interaction between ETCO2 and time was significant (P 

< 0.001), and ETCO2 increased over time in the DC33 group (0.61 

mmHg/min; 95% CI, 0.26–0.96 mmHg/min) while ETCO2 de-

creased in the DC50 group (-0.64 mmHg/min; 95% CI, -1.12–-0.17 

mmHg/min).

Conclusions: A duty cycle of 33% increased ETCO2 during CPR 

compared with a duty cycle of 50%. Moreover, ETCO2 increased over 

time during CPR with a duty cycle of 33% while ETCO2 decreased 

with a duty cycle of 50%.

keyword : Cardiopulmonary Resuscitation, Heart Arrest 

EO4-5

Utility and problems of the diaphragmatic 

ultrasound in the Intensive care 

Motoshi KAINUMA

Anesthesiology, Emergency Medicine, and Intensive Care Division, 

Inazawa Municipal Hospital, Japan

Introduction: The involvement of diaphragmatic dysfunction has been 

investigated in acute respiratory failure and ICU-acquired weakness. 

Diaphragmatic ultrasound is gradually being used to assess respiratory 

function in critically ill patients in Japan.

Methods: We measure the distance of diaphragm movement in B 

mode and M mode of ultrasound machine by placing the probe on 

the middle clavicular line or the front axillary line in critically ill 

patients. We also evaluate whether the movement is uniform on the 

ventral side, dorsal side. We subsequently measure diaphragmatic wall 

thickness. We approach to the zone of apposition from the eighth to 

the tenth intercostal space of the middle axillary or anterior axillary line 

with a linear probe.

Results: In the case of advanced pulmonary emphysema, there may be 

a phenomenon that the diaphragm moves paradoxically to the head side 

during inspiration. This is thought to be a Hoover phenomenon. That 

is, when the diaphragm's muscular strength decreases, the intrathoracic 

pressure decreases during inspiration, the intercostal space is recessed 
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and the diaphragm is aspirated towards the head side. In addition, 

when PSV mode triggers, the diaphragm moves to the head side and 

it subsequently moves to the foot side together with air supply from 

the ventilator. In spontaneous breathing, it is generally thick with in-

spiration and becomes thin with exhalation. We measure it at rest, 

maximum inspiration, and maximum exhalation. It seems necessary to 

add factors becoming thicker due to diaphragmatic edema. We also 

found the case in which the thickness is remarkably different between 

the left and right diaphragms. 

Conclusions: Although the diaphragmatic ultrasouond is useful for 

evaluating the size, uniformity, left / right difference, and synchronicity 

with the ventilator with respect to the movement of the diaphragm, It 

has not reached a positive evaluation.regarding the changes of the dia-

phragm wall thickness with artificial ventilation over time.

EO4-6

Evaluating the outcome of post-Intensive 

care associated with hospitalists

Jung Hwan LEE1, Ah Jin KIM1, Tae Young KYONG2, 

Man-Jong LEE1, Jeong-Soo KIM1

111Department of Hospital Medicine, Inha University Hospital, Korea
222Department of Integrated Internal Medicine, Gangnam Severance 

Hospital, Korea

Introduction: Due to lack of medical personnel, hospitalists were em-

ployed in Korean hospitals to provide high-quality medical care. 

Whether hospitalist care can improve patient outcomes remains unclear. 

In our hospital, hospitalists have cared for post-intensive care unit 

(ICU) patients since last year. We aim to analyze the outcome of 

post-intensive care in critically ill patients associated with hospitalists.

Methods: A retrospective review selected 192 patients cared for by in-

tensivists from February 2018 to January 2019 in Inha university 

hospital. We excluded 20 post-ICU patients cared by two or more 

physicians and 6 patients with “do not resuscitate” orders at ICU, 165 

patients were hospitalized after ICU care, including 56 patients cared 

by hospitalists (HG) and 109 patients cared by non-hospitalists 

(NHG). We compared the length of post-ICU stay (LOPS), 

post-ICU mortality, and 30-days post-ICU mortality.

Results: LOPS of HG group was significantly lower than NHG 

groups (median, interquartile range [IQR], 9 [5-16] vs 15 [7-25], P 

<0.021). Length of ICU between HG and NHG groups was not sig-

nificantly different (median [IQR], 7 [4-12] vs 5 [3-11] day, P 

=0.365). Twenty-one patients (12.7%) died after ICU care. A similar 

number of patients died in both groups. (HG vs NHG, 12.5 vs 12.8 

%, P =0.95). In 30-days post-ICU mortality, a few patients from the 

HG (4/56 vs 11/109) died but the rate was not significant. (7.1 vs 

10.1 %, P=0.78).

Conclusions: Hospitalists may improve the LOPS of the critically ill 

patient. Thr further large number of researches are warranted to find 

out the impact of post-intensive care associated with hospitalists. 

KO5-1

High flow nasal cannula therapy can be 

also effective in respiratory failure patients 

with hypercapnia

Jin Hyoung KIM, Jong-Joon AHN, Byung Ju KANG

Internal Medicine, Ulsan University Hospital, University of Ulsan, 

College of Medicine, Korea

Introduction: High-flow nasal cannula (HFNC) therapy is usually 

used to treat de novo acute non-hypercapnic hypoxemic respiratory 

failure. However, HFNC therapy is often applied to patients with hy-

percapnia in clinical practice for various reasons, although few studies 

have examined its efficacy. We investigated the efficacy of HFNC 

therapy for the treatment of patients with hypercapnia. 

Methods: All consecutive patients in one university hospital who re-

ceived HFNC therapy between January 2012 and June 2018 and clas-

sified according to whether hypercapnia (PaCO2 ≥ 45 mm Hg) or not 

immediately before HFNC application arterial blood gas analysis. We 

also adjusted the baseline characteristics between both groups using 

propensity score matching.

Results: Of the 1,365 enrolled patients, 997 (73.0 %) and 368 (27.0 

%) were non-hypercapnia group and hypercapnia group, respectively. 

Hypercapnia group had better HFNC weaning success (80.2 vs. 67.5 

%; P < 0.001), ICU mortality (7.1 vs. 14.9 %; P < 0.001), and hos-

pital mortality (12.2 vs. 22.4 %; P < 0.001) than non-hypercapnia 

group. However, in propensity-adjusted and -matched analysis, there 

were no significant differences in HFNC weaning success [adjusted 

odds ratio (OR): 1.091, P = 0.588; matched OR = 1.232, P = 

0.264], ICU mortality (adjusted OR: 0.838, P = 0.452; matched OR 

= 0.719, P = 0.226), and hospital mortality (adjusted OR: 0.806, P 

= 0.253; matched OR = 0.699, P = 0.103) between groups. The 

outcomes of hypercapnia group were also non-inferior to non-hyper-

capnia group in subgroups analysis (patients with or without chronic 

lung disease, and with HFNC application after extubation or other 

causes).

Conclusions: Our study results suggested that the efficacy of HFNC 
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therapy for treatment of patients with hypercapnia was not inferior to 

its efficacy of HFNC therapy for the treatment of patients with 

non-hypercapnia in various conditions. Further large-scale, prospective 

and randomized studies are required to draw a definitive conclusion.

keyword : High flow nasal cannula, Arterial blood gas analysis, 

Hypercapnia 

KO5-2

Characteristics, managements, and clinical 

outcomes of patients with sepsis in Korea: 

A multicenter retrospective cohort study

Kyeongman JEON1, Sunghoon PARK2, Dong Kyu OH3,

Soo Jin NA1, Sang-Bum HONG3, Gee Young SUH1, Chae-Man LIM3, 

; THE KSA STUDY GROUP1,2,3

111Critical Care Medicine, Samsung Medical Center, Sungkyunkwan 

Universtiy School of Medicine, Korea
222Division of Pulmonary and Critical Care Medicine, Department of 

Medicine, Hallym University Sacred Heart Hospital, Korea
333Department of Pulmonary and Critical Care Medicine, Asan Medical 

Center, University of Ulsan College of Medicine, Korea

Introduction: The mortality rates associated with sepsis has increased 

from past years in Korea, but the domestic epidemiologic data, espe-

cially information about sepsis that is recognized outside the intensive 

care unit (ICU) is still limited. The objective of this study was to in-

vestigate the characteristics, management, and clinical outcomes in sep-

sis patients in Korea. 

Methods: This study was conducted as a multicenter retrospective co-

hort study. A total of 64,021 patients older than 19 years old who vis-

ited any emergency department (ED) of 18 participating hospitals dur-

ing a 1-months period were screened for eligibility. Among them, pa-

tients diagnosed with sepsis based on the Third International 

Consensus Definitions for Sepsis and Septic Shock were included in 

the study. 

Results: Nine hundred seventy-seven patients met criteria for sepsis 

and 36.5% of the sepsis patients were presented with septic shock. 

Respiratory system infection (61.8%) was the most common site of 

infection. Pathogen was identified in 444 (45.5%) patients and 171 cas-

es were multi-drug resistance (MDR) pathogen. Overall, the empiric 

antibiotic therapy was appropriate in 68.6% of patients, but the appro-

priacy was significantly reduced in infection associated with MDR 

pathogen than non-MDR pathogen (58.8% vs. 70.6%, P<0.001). 

Hospital mortality was 18.5% and 43.2% in sepsis patients without sep-

tic shock and patients with septic shock, respectively. Of the 703 pa-

tients who survival to discharge, 61.5% were discharged home and 

38.6% were transferred to other hospitals or facilities.

Conclusions: This study found the prevalence of sepsis in adult patients 

visiting an ED in Korea was 1.5% (15.2/1000 patients). Patients with 

sepsis, especially septic shock, had a high mortality and were often re-

ferred to step-down centers after acute care.

keyword : Sepsis, Epidemiology, Outcomes 
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Introduction: Data evaluating possible predictors of successful de-can-

nulation among patients undergoing PDT are lacking. We aimed to 

identify the factors associated with successful de-cannulation and devel-

op a prediction model for de-cannulation in tracheostomized patients 

with PDT. 

Methods: We retrospectively reviewed in 346 patients with PDT after 

weaning from MV in ICU between December 2011 and December 

2016. The DECAN score, a new predictive scoring system, was devel-

oped to forecast of de-cannulation of tracheostomy tube using the β co-

efficients from the logistic regression model, and then internally validated. 

Results: A total of 149 (43.1%) patients were successfully de-cannu-

lated before hospital discharge in our cohort. Multivariable logistic re-

gression analysis identified 11 variables that were independently asso-

ciated with de-cannulation; age (OR 0.29, 95% CI 0.16-0.73, p = 

0.009), BMI (OR 5.98, 95% CI 2.21-16.16, p < 0.001), suction in-

terval (OR 0.01, 95% CI 0.00-0.05, p < 0.001), PF ratio (OR 4.16, 

95% CI 1.61-10.71, p = 0.003), lactic acid (OR 0.07, 95% CI 

0.03-0.21, p < 0.001), underlying malignant disease (OR 0.17, 95% 

CI 0.06-0.46, p < 0.01), non-respiratory cause of MV support (OR 

5.46, 95% CI 1.92-15.49, p = 0.001), neurologic disease (OR 0.12, 

95% CI 0.05-0.32, p < 0.001), presence of delirium (OR 4.16, 95% 

CI 1.61-10.71, p = 0.003), vasopressor use at the time of successful 

weaning from MV (OR 0.06, 95% CI 0.01-0.40, p = 0.003), and 

presence of post-tracheotomy pneumonia (OR 0.15, 95% CI 0.05-0.44, 

p < 0.001). De-cannulation was highly predicted by the DECAN 

score based on the logistic regression model with area under the curve 

of 0.9764 (95% CI: 0.9635–0.9892) and error rate was 7.5%. 

Conclusions: Our results suggest that successful de-cannulation could 

be highly predicted in tracheostomized patients at the time of weaning 

from MV. However, our DECAN score should be validated externally 

using other cohort with larger sample size.

keyword : Decannulation, Percutaneous dilatational tracheostomy, 

Predictive score 
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Introduction: Acute respiratory distress syndrome (ARDS) is a dis-

order in which various pulmonary and extra-pulmonary insults cause 

pulmonary parenchymal damage, resulting in high morbidity and 

mortality. However, excepting low tidal volume, there is no effective 

treatment. Therefore, early identification and intervention of high-risk 

patients of ARDS is an important strategy to improve patient 

outcomes. The purpose of this study was to investigate the predictive 

role of lung injury prediction score (LIPS) in development of ARDS 

according to the Berlin definition compared with Acute Physiology and 

Chronic Health Evaluation (APACHE) II score and Simplified Acute 

Physiology Score (SAPS) III. 

Methods: This study was retrospectively performed from 1 September 

2018 to 31 December 2018 for patients admitted in medical intensive 

care unit at single university affiliated hospital in Korea. 

Results: Total 208 adult patients were enrolled. Mean age of the pa-

tients was 68.3 years old and 60.1% was male. Most common depart-

ment of admission was cardiology (19.7%) and admission through 

emergency room was 54.3%. Twelve patients (5.8%) fulfilled the Berlin 

ARDS definition. The odds ratio (OR) between APACHE II score 

and ARDS incidence was 1.069 [95% confidence interval (CI) 

1.003-1.140, p=0.041] and area under curve (AUC) was 0.646 

(p=0.082). The OR between SAPS III score and ARDS incidence 

was 1.035 (95% CI 1.001-1.071, p=0.043) and AUC was 

0.675(p=0.025). And the OR between LIPS and ARDS incidence 

was 1.331 (95% CI 1.085-1.633, p=0.006) and AUC was 0.752 

(p<0.001) in associated criterion >7 of LIPS (sensitivity 75.0% and 

specificity 74.5%) 

Conclusions: LIPS was superior to APACHE II or SAPS III in pre-

dicting the development of ARDS, and patients with LIPS>7 were in 

high-risk of ARDS. To confirm the role of LIPS in prediction of 

ARDS, the larger and prospective observational studies should be 

performed.

keyword : Respiratory failure, Acute respiratory distress syndrome, 

Prediction 
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Introduction: Percutaneous dilatational tracheostomy (PDT) is com-

monly performed in intensive care unit (ICU). Although it is safe and 

easily performed at bedside, it always needs endotracheal guidance such 

as bronchoscopy or light wand.

Methods: In the presenting ICU, PDT has been routinely performed 

without endotracheal guidance by single medical intensivist using 

Griggs technique PDT kit (Portex percutaneous tracheostomy kit, 

Smith Medical, England). We retrospectively reviewed the outcome of 

PDT without endotracheal guidance 

Results: From January 2018 to December 2018, 88 cases of PDT 

were performed in medical ICU and coronary care unit. Mean age was 

72.0 ± 11.7 years and 34 patients (38.6%) were female. Most patients 

were admitted to pulmonology (47 patients, 53.4%) and followed by 

cardiology (7 patients, 8.0%). Failure of PDT was present in one pa-

tient (1.1%), who were ventilated by supraglottic airway device and 

surgical tracheostomy was performed without any surgical and hypoxic 

complication. Minor bleeding requiring frequent gauze change were 

observed in 3 patients (3.4%). No patients experienced complication re-

quiring surgical or medical intervention and no procedure related se-

quale was remained.

Conclusions: PDT without endotracheal guidance is safe and feasible.

keyword : Percutaneous dilatational tracheostomy 
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Introduction: Polymyxin B hemoperfusion(PMX-HP), which could 

absorb gram negative bacilli (GNB), that is the major source of intra-

abdominal infection and triggers for cascade of septic shock, has been 

accessed for treatment modality of intraabdominal septic shock by sev-

eral clinical trials. The aim of this study is to compare the clinical effi-

cacy of PMX-HP in patients with the gram negative sepsis who un-

derwent abdominal surgery.

Methods: We enrolled and analyzed the patients who had septic shock 

secondary to peritonitis between January 2012 and December 2018 in 

this retrospective study. The patients were classified into 2 groups as 

PMX group or control group according to whether they received the 

postoperative PMX-HP treatment or not, and the demographic char-

acteristics and surgical outcomes were compared between two groups 

after applying propensity score matching methods in order to balance 

the overall distribution between two groups. 

Results: In total 280 patients were included in the analysis, Of these 

patients, 20 patients received PMX-HP therpy and remaining 260 pa-

tients were treated under conventional therapy after surgical control. 

The propensity score matching created a matched cohort of 20 pairs. 

There were no significant differences between two groups for demo-

grapic characteristics and disease severity such as SOFA score and 

APACHE II after propensity score matching. SOFA score was sig-

nificantly improved in PMX group but not in the control group. (11.2 

± 5.8 to 4.7 ± 3.5, 10.0 ± 4.0 to 8.7 ± 7.3, p=0.047) The ICU 

mortality was 20 % in PMX group and 40% in control group. 

Conclusions: We suppose that PMX-HP would be feasible therapy in 

the ICU patients with peritonitis in terms of improving organ impair-

ment and hemodynamics to expect the betterment of clinical outcomes 

especially in whom the source of GNB infection is completely elimi-

nated by surgical procedure when added to conventional treatment. 

keyword : Polymyxin B, Hemoperfusion, Septic shock  
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Introduction: Marked protein catabolism is common in neurocritical 

patients. Optimal nutritional monitoring and protein nutritional ad-
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equacy could be associated with outcome in neurointensive care unit 

(NCU) patients. We aimed to evaluate the impact of monitoring and 

optimal support of protein using nitrogen balance on outcome in neu-

rocritical patients. 

Methods: A consecutive 69 patients who were admitted to NCU were 

included between July 2017 and February 2018. Nitrogen balance was 

calculated using the excreted urine urea nitrogen during ICU 

admission. Follow-up nitrogen balance monitoring was performed in 33 

patients. We divided patients into two groups based on the results of 

nitrogen balance (positive balance and negative balance). Moreover, we 

evaluated improvement of nitrogen balance in 33 patients. We assessed 

the outcome as length of stay in hospital, length of stay in NCU, and 

in-hospital mortality. We compared the clinical characteristics and out-

come according to nitrogen balance. 

Results: Among the included patients (age, 58.1; and male. 59.4%), 53 

(76.8%) patients had negative nitrogen balance. The negative balance 

group was more likely to have lower Glasgow Coma Scale (GCS), lon-

ger length of stay in hospital, and longer length of stay in NCU. In 

33 patients with follow-up nitrogen balance monitoring, improvement 

of nitrogen balance group had lower in-hospital mortality (10.5% vs. 

50.0%, P = 0.019), and received adequate protein intake (1.8 

g/Kg/day vs. 1.1 g/Kg/day, P = 0.001) compared to no change group. 

There was no significant difference in baseline nitrogen balance, base-

line body mass index, and GCS between two groups. 

Conclusions: This study demonstrated that critical illness patients in 

NCU are underfeeding using nitrogen balance, however, adequate pro-

vision of protein was associated improvement of nitrogen balance and 

outcome. This suggests that adequate nutrition monitoring and support 

could be an important factor for prognosis in neurocritical patients.

keyword : Protein balance, Outcome, Neurocritical care patients
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Introduction: We evaluated the role of optic nerve sheath diameter 

(ONSD) using brain computed tomography (CT) in predicting neuro-

logical outcomes of patients with subarachnoid hemorrhage (SAH).

Methods: This was a retrospective, multicenter, observational study of 

adult patients with SAH admitted between January 2012 and June 

2017. Initial brain CT was performed within 12 h from the onset of 

SAH, and follow-up brain CT was performed within 24 h from the 

treatment of ruptured aneurysm. The primary outcome was neuro-

logical status at six-month follow-up assessed with the Glasgow 

Outcome Scale (GOS, 1 to 5). 

Results: Among 223 SAH patients, 202 (90.6%) survived until 

discharge. Of these survivors, 186 (83.4%) manifested favorable neuro-

logical outcomes (GOS of 3, 4 or 5). In this study, the ONSDs in 

the group of patients with poor neurological outcome were significantly 

greater than in the favorable neurological outcome group (all p < 

0.01). Intracranial pressure (ICP) was monitored in 21 (9.4%) patients 

during the follow-up CT. A linear correlation existed between the aver-

age ONSD and ICP in simple correlation analysis (r = 0.525, P = 

0.036). The ROC curve analysis for prediction of poor neurological 

outcome showed that ONSD had considerable predictive value (C-sta-

tistics: 0.735 to 0.812). In addition, the performance of a composite 

of Hunt and Hess grade and ONSD was increasingly associated with 

poor neurological outcomes than the use of each marker alone.

Conclusions: ONSD measured with CT may be used in combination 

with clinical grading scales to improve prognostic accuracy in SAH 

patients.

keyword : Optic nerve sheath diameter, Brain computed tomography, 

Subarachnoid hemorrhage 
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Introduction: Staffing pattern in intensive care unit (ICU) is known 

to affect clinical outcomes of critically ill patients. But the studies inves-

tigating the relationship between staffing pattern and clinical outcomes 

in ICU have been rarely reported in Korea.

Methods: This retrospective before-and-after study enrolled patients 

admitted to the medical ICU. At the time of ICU admission, anthro-

pometric data, cause of admission, APACHE score were checked. At 

the time of discharge, survival status, ICU stay duration, mechanically 

ventilated days, occurrence of ventilator associated pneumonia (VAP) 

and delirium during ICU stay, and execution of tracheostomy. We 

changed our staffing system of medical ICU from open unit to closed 

unit in Sep 2017, so indices before and after conversion of system were 

compared to each other.

Results: A total of 1,526 patients were included for analysis. Mean age 

was 64.5 ± 14.8 years, and 954 patients (62.5%) were male. 987 pa-

tients were admitted in the era of open unit, and 539 patients in the 

era of closed unit. ICU survivors admitted in the era of closed unit 

were more rapidly discharged from ICU compared to open unit by 

multiple regression analysis (p=0.001), but ICU mortality and me-

chanically ventilated days were not changed. Among the patients admit-

ted due to respiratory cause, ICU mortality was lower and duration of 

ICU stay was shorter in closed unit (p=0.028, 0.027, respectively). 

Among the patients admitted due to cardiovascular cause, duration of 

ICU stay and mechanically ventilated days were shorter in closed unit 

(p=0.010, 0.002, respectively). The occurrence rate of VAP was lower 

in closed unit among the patients admitted due to respiratory or car-

diovascular cause.

Conclusions: Closed unit system was superior to open unit system in 

terms of the duration of ICU stay of survivors. Beneficial effects of 

closed unit system appeared mainly in the patients admitted due to res-

piratory and cardiovascular cause, with lower occurrence rate of VAP.

keyword : Closed unit system, Duration of ICU stay, Respiratory and 

cardiovascular cause 
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Introduction: Continuous monitoring of the status of cerebral autor-

egulation is important to regulate the proper cerebral blood flow in pa-

tients with brain injury. Pressure reactivity index (PRx) is known to 

be useful in assessing the condition of the brain’s auto-regulating 

ability. However, the system that calculates PRx automatically in a real 

time is rare except for very few groups.

We aimed to develop the first Korean version of bedside monitoring 

system for evaluating cerebral autoregulation status.

Methods: We established an interface to obtain vital sign data such as 

mean arterial pressure and intracranial pressure from a commercial pa-

tient monitor, and constructed a monitoring system to automatically 

calculate and display PRx in a real time.

Results: Developed system was applied to a 73-year old female who 

was admitted with subarachnoid hemorrhage and intracranial hemor-

rhage for 7 days. This system was helpful for the personalized neuro-

critical care to maintain the optimal cerebral perfusion in the patient 

based on the PRx values in a real time.

Conclusions: This system showed reliable real-time PRx values and it 

was helpful to maintain the optimal cerebral perfusion in a patient. 

This system is expected to improve the clinical outcomes of the neuro-

critical patients and to be the significant step for the personalized neu-

rocritical care based on the objective real-time data.
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Introduction: Craniotomy with neck clipping or endovascular coiling is 

treatment modality for cerebral aneurysm. In general, coiling is faster 

and less invasive, but not able to remove the subarachnoid hemorrhage. 

It is well known that substances released from the blood from the sub-

arachnoid hemorrhage and inflammatory process might be the main 

cause of vasospasm and hydrocephalus. Authors analyzed our data to 

compare the incidence of vasospasm and hydrocephalus according to 

treatment modalities. 

Methods: Total 1039 cerebral aneurysm patents (723 ruptured and 

315 unruptured; among 723 ruptured cases, 320 patients clipped and 

403 patients coiled) between March 2007 and February 2016, were in-

clude in this analysis. In this study, most MCA aneurysms were treat-

ed clipping while most posterior circulation aneurysms were treated 

coiling. Authors compare the incidence of vasospasm and chronic hy-

drocephalus, procedure time, neurologic improvement rate and re-treat-

ment rate. 

Results: Vasospasm developed 10.6% in clipping and 5.5% in coiling 

group (p=0.007). Chronic hydrocephalus, need shunt operation, devel-

oped similar incidence in both groups (11.6% in clipping and 9.4% in 

coiling, p=0.208). The procedure time (from anesthesia induction to 

wake up time) was 114.8 minutes in coiling while it was 394.2 minutes 

in clipping group (p=0.000). Initial neurologic status was worse, but 

neurologic improvement (= eGCS - iGCS) was frequent in coiling 

group (57.6% in coiling and 40.9% in clipping, p=0.000). Re-treat-

ment rate (p=0.238) were statistically no difference in both groups.

Conclusions: From our study, mechanical irritation to the offending 

vessel might be the most important cause of vasospasm development 

while subarachnoid hemorrhage does not influence on the hydro-

cephalus development. Overall re-treatment rate after coiling and clip-

ping was similar. 

keyword : Vasospasm, Hydrocephalus, SAH 
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Introduction: The objective of this report of a posterior reversible ence-

phalopathy syndrome (PRES) in intensive care unit (ICU) was to 

present that PRES may occur even after hypovolemic shock and to call 

attention to rule out other neurologic diseases from delirium in altered 

consciousness patients of ICU

Results: [Case Presentation]

A 41-year-old female patient diagnosed with post-partum hypovolemic 

shock was admitted to the ICU, then recovered after massive trans-

fusion and fluid resuscitation and showed the fluctuated arterial blood 

pressure. She showed hyperactive delirious mentality on hospital day 

(HD) #7; therefore, rapid tranquilizer was administered under close 

observation. However, on HD #9, she showed altered consciousness, 

hypoactive mood, aphasia, and abnormal movements of the lower lip. 

Magnetic resonance imaging was performed, leading to a diagnos is of 

PRES.

Conclusions: Physicians, especially those in intensive care units, must 

ensure that blood pressure fluctuations are avoided during the recovery 

phase of hypovolemic shock and also consider the possibility of PRES 

in addition to delirium.

keyword : Posterior reversible encephalopathy syndrome, Delirium, 

Hypovolemia 
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Introduction: Patients in prolonged intensive care unit stay were vul-

nerable to malnutrition which deteriorated recovery and postoperative 

outcomes. The purpose of this study was to evaluate nutritional status 

in surgical patients entering the intensive care unit, and to identify the 

risk factors that influence prolonged intensive care unit stay.

Methods: From January 2016 to June 2018, 740 patients (age≥18 

years) who were admitted to our surgical intensive care unit after ab-

dominal surgery with general anesthesia (≥4 hours) were enrolled. 

Patients were classified into short-term stay group (≤4 days) and 

long-term stay group (>4 days). These groups were analyzed and 

compared with patient factors and postoperative outcomes and the mul-

tivariate analysis was performed to assess the risk factors for prolonged 

intensive care unit stay.

Results: A total of 119 patients were analyzed. The univariate and multi-

variate analysis showed that dialysis status(Odds ratio 7.684, 95% con-

fidence interval 1.038–1.103, p=0.013), total lymphocyte count(Odds ra-

tio 0.999, 95% confidence interval 0.998-1.000, p=0.047), and intra-

operative transfusion (Odds ratio 1.002, 95% confidence interval 

1.001-1.002, p=0.000) were associated with prolonged intensive care 

unit stay. Lone-term stay group were significantly longer hospital stay 

and higher hospital morbidity rate than short-term stay group.

Conclusions: Patients with risk factors of prolonged intensive care unit 

stay included dialysis status, low total lymphocyte count, a large 

amount of transfusion would be more interested and the active inter-

vention such as early nutritional evaluation and adequate nutritional 

support should be needed. 

keyword : General surgery, Intensive care unit, Nutritional assessment 
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Introduction: Pulmonary edema(PE) affects morbidity and mortality in 

severe patients. If there is a lot of bleeding during surgery, it is easy 

to overload the fluid for compensate bleeding. Obtaining the fluid 

more than 20% of total body fluid occurs PE[1]. Massive transfusion 

also cause PE[1]. The purpose of this study was to estimate the fac-

tors of postoperative pulmonary edema(PPE) in intraoperative massive 

bleeding patients.

Methods: A retrospective cohort study of the medical records of 

Chuncheon Sacred Heart Hospital from January 1, 2006 to December 

31, 2015. Patients over 16 years old who underwent surgery and had 

more than 2000 mL of intraoperative estimated blood loss(EBL) are 

included. The chest X-ray taken within 2 hours after the surgery was 

used to determine PPE. Odds ratio(OR) of PE-related each factors 

were analyzed by simple logistic regression. They were analyzed for as-

sociation of PE with EBL/average blood volume (ABV) and emer-

gency operation using multiple logistic regression analysis for complex 

sampling adjusted for select variables.

Results: In total 699 patients, 608 patients are participated. PPE oc-

curred in 31.9% of patients(n=194) and the other patients did not oc-

curred(n=414). When unadjusted, oliguria(OR, 2.07, P=0.012), 

EBL/ABV(OR of 1.0<&≤2.0, 2.08, P=0.002; OR of >2.0, 4.60, 

P=0.003), and administered total volume/ABV(OR of >2.0, 1.73, 

P=0.035) was associated with PPE. After adjustment, emergency sur-

gery(OR, 1.53, P=0.04) and EBL/ABV(OR of 1.0<&≤2.0, 2.17, 

P=0.002; OR of >2.0, 3.72, P=0.019) were associated with PPE.

Conclusions: Of the patients with massive bleeding during surgery, 

31.9% had PPE. Emergency surgery and EBL/ABV were associated 
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with PPE. EBL/ABV was more relevant as the ratio increased. Many 

factors have been found to be related to PE. This study showed that 

blood loss also related to PE.

keyword : Pulmonary edema, Massive bleeding, Estimated blood loss 
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Introduction: To identify predictors of postintubation hypotension 

(PIH) and associated outcomes in trauma patients without prehospital 

hypotension.

Methods: Trauma patients who presented with an initial systolic blood 

pressure of greater than 90 mmHg and intubated in the trauma bay 

were retrospectively reviewed. Univariate and multivariate analyses were 

performed to identify predictors of PIH. In-hospital mortality and in-

tensive care unit length of stay (ICU LOS) were compared. 

Postintubation cardiac arrest cases were reviewed.

Results: Of the total 281 patients, 66 patients presented with PIH. 

Patients in the PIH group were older; had increased shock index (SI), 

lactate levels, and injury severity scores; and more positive sonography 

for trauma. In multivariate analysis, age (odds ratio [confidence inter-

val] 1.036 [1.017–1.057], p<0.001), SI (2.516 [1.043–6.074], 

p=0.040), lactate (1.172 [1.024–1.341], p=0.021), and abbreviated 

injury scale (AIS) extremity ≥3 (2.662 [1.170–6.055], p=0.020) were 

associated with PIH. In-hospital mortality was higher in patients with 

PIH (25.8% vs. 11.2%, p=0.003), but ICU LOS (8 [3–22] vs. 5 

[2–16], p=0.07) was not significantly different. Six patients underwent 

cardiac arrest shortly after intubation.

Conclusions: Age, SI, lactate levels, and AIS extremity ≥3 were asso-

ciated with PIH. PIH resulted in poor outcomes in trauma patients.

keyword : Intubation, Hypotension, Treatment outcome
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Introduction: We evaluated the safety and feasibility of ultra-
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sound-guided peripherally-inserted central venous catheters (PICC) by 

a neurointensivist at the bedside compared to the conventional method 

by interventional radiologists

Methods: This was a retrospective study of adult patients who under-

went PICC placement and were admitted to the neurosurgical intensive 

care unit (ICU) between January 2014 and March 2018. In this study, 

the primary endpoint was PICC-induced complications. The secondary 

endpoint was initial success of PICC. Ultrasound-guided PICC was 

performed at the bedside by a neurointensivist if intra-hospital trans-

port was inappropriate. Other patients underwent PICC placement by 

an interventional radiologist in the interventional radiology suite under 

fluoroscopic guidance.

Results: A total of 84 patients underwent PICC placement in the neu-

rosurgery ICU during the study period. There were no significant dif-

ferences in age, gender, body mass index, comorbidities, causes of ICU 

admission, or GCS and APACHE II scores on ICU admission be-

tween the two groups. Difficult venous access (63.1%) and requirement 

for central line infusion (26.2%) were the most common reasons for 

PICC insertion. PICCs were inserted into the basilic vein in most pa-

tients (89.3%). Ultrasound-guided PICC placement was more fre-

quently performed in patients on mechanical ventilation (78.1% vs. 

30.8%, p <0.001) and with hemodynamic instability (46.9% vs. 9.6%, 

p <0.001), compared to the conventional method. In addition, there 

were no significant differences in PICC-induced complications, proce-

dure time, and removal causes between the two groups.

Conclusions: Ultrasound-guided PICC placement at the bedside by a 

neurointensivist may be safe and feasible, compared to the conventional 

method performed by interventional radiologists for neurosurgical and 

neuro-critically ill patients.

keyword : Peripheral Catheterization, Intensive care unit, Critically ill 
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Introduction: MTP has been utilized to provide fresh frozen plasma 

(FFP) and packed red blood cells (pRBCs) rapidly. MTP also has 

been adapted in non-traumatic patients. The impacts of hospital-wide 

MTP implementation on clinical outcomes were reviewed. 

Methods: This was a retrospective study of patients who received mas-

sive transfusion (MT) before and after MTP implementation, between 

August 2010 and May 2018. MT was defined as 10 or more units 

of pRBCs within 24 hours. Recipients of MT were divided into peri-

ods before and after MTP implementation. The primary outcome was 

24-hour mortality. Thirty-day mortality, several laboratory findings and 

total use of blood products were also investigated. 

Results: Finally, 143 patients were met inclusion criteria and enrolled. 

Eighty patients whose MT occurred before MTP implementation peri-

od and 63 patients whose MT occurred after MTP implementation 

period were compared. The worst value of platelet count was improved 

with statistical significance. Other coagulation profiles were numerically 

improved. Transfusion ratio of FFP to pRBC ratio was numerically 

improved in patients of period after MTP implementation (1:1.91 vs 

1:1.58, P=0.173). Use of anti-fibrinolytic agent was more frequent in 

patients of period after MTP implementation (31.3% vs 55.6%, 

P=0.003). Statistically significant difference was found in the lowest 

body temperature of the two group during 24-hr period (34.7°C vs 

35.6°C, P<0.001). Earlier initiation of pRBC transfusion was achieved 

after implementation of MTP and median time for preparing trans-
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fusion was shortened (51 minutes vs 40 minutes, P=0.042). No stat-

istically significant difference was found in 24-hour mortality (15.0% 

vs 23.8%, P=0.181), 30-day mortality (43.8% vs 36.5%, P=0.381) 

between before and after MTP implementation. 

Conclusions: MTP implementation showed improved coagulation pro-

files, however, did not showed statistically significant mortality reduction.

keyword : Massive transfusion protocol, Transfusion , Non-Traumatic 
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Association of post-operative fluid balance 

with mortality and morbidity in critically ill 

patients with complicated intra-abdominal 

infection
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Introduction: Fluid resuscitation is one the most influential aspects in 

perioperative management for critically ill patients with complicated in-

tra-abdominal infection (cIAI). However, fluid overload may increase 

risk of developing pulmonary complications and result in adverse 

outcomes. Therefore, we evaluated the impact of excessive fluid admin-

istration on mortality and morbidity of the post-operative patients with 

cIAI in surgical ICU (SICU).

Methods: We reviewed medical records of 320 patients administered 

to SICU after emergency abdominal surgery for cIAI between January 

2013 and December 2018. Firstly, fluid balance of the patients was re-

viewed for maximum of seven days including the day of operation. 

Next, average fluid balance over body weight per day was calculated. 

Then, the patients were divided into two groups with a cut-off value 

of 20mL/kg/day. Baseline differences of patients in each group are 

matched using propensity score.

Results: Fluid-overloaded patients (≥20mL/kg/day) were associated 

with higher rates of 30-day mortality (17.5% vs 1.9%; p < 0.001) than 

those who received less fluid (<20mL/kg/day). Kaplan-Meier survival 

curves for 30-day mortality in these groups also showed a statistical 

significance (p = 0.001). Pneumonia occurrence (47.6% vs 17.5%; p 

< 0.001) and re-intubation rates (22.3% vs 6.8%; p = 0.002) were 

also higher in fluid-overloaded group.

Conclusions: Fluid overload in patients after emergency surgery for 

cIAI was associated with higher rates of 30-day mortality, pneumonia 

occurrence, and re-intubation. Postoperative fluid balance in these pa-

tients should be carefully adjusted to avoid adverse clinical outcomes.

keyword : Fluid overload, Complicated intra-Abdominal infection, 
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Introduction: Clinical decision-making for septic shock patients with 

advanced cancer in the emergency department (ED) is challenging. A 

reliable and clinically available prognostic score for septic shock patients 

with advanced cancer at their initial presentation is essential for the tri-

age and allocation decisions regarding intensive care unit (ICU) 

admission. We aimed to develop a new prognostic model for septic 

shock patients with advanced solid cancer usable in the ED.

Methods: In this multi-center, prospective observational cohort study 

of the Korean Shock Society, consecutive adult septic shock patients 

with advanced cancer from October 2015 to December 2017 were 

enrolled. We developed the model using Cox proportional hazard anal-

ysis, with 28-day mortality as the primary outcome.

Results: Among 2264 septic shock patients, 496 patients with advanced 

solid cancer were included. Using prospective registry data, we identi-

fied five independent variables for predicting 28-day mortality: respira-

tory infection, altered mentation at ED admission, albumin level <2.5 

g/dL, BUN level ≥30 mg/dL, and lactic acid level ≥4.0 mmol/L. The 

area under the curve for the new prognostic model (RM-LAB; 

Respiratory infection, altered Mentation, Lactate, Albumin, BUN) was 

0.73, which was was similar (0.730; 95% CI, 0.688–0.772) to that of 

the APACHE II score (0.697; 95% CI, 0.649–0.744; P = 0.26) and 

that of the SOFA score (0.715; 95% CI, 0.667–0.762; P = 0.59).

Conclusions: Our simple and objective prognostic model could be use-

ful for physicians in both risk stratification and clinical decision-making 

for septic shock patients with advanced cancer at the ED. It may help 

improve the stratification of septic shock patients with advanced cancer 

and sharing of information with patients and families. Further pro-

spective validation studies for this population are warranted.

keyword : Septic shock, Neoplasms, Prognosis
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Introduction: Vancomycin has been administered widely for treating 

MRSA (Methicillin-resistant Staphylococcus aureus) infection. Current 

guidelines recommend giving initial loading dose 25-30mg/kg of van-

comycin and therapeutic drug monitoring throughout treatment period. 

However, clear evidence of whether vancomycin loading is clinically 

beneficial or not is lacking. We researched clinical outcome and ad-

verse reaction of initial vancomycin loading in critically-ill MRSA 

pneumonia patients. 

Methods: We retrospectively included MRSA pneumonia patients who 

admitted in medical intensive care unit of Samsung Medical Center 

and treated by vancomycin more than 3 days from April 2016 to 

August 2018. MRSA pneumonia was defined by CDC/NHSN defi-

nition of pneumonia. Clinical cure of pneumonia was the primary out-

come that judged by bedside physician and reviewer with considering 

physical exams, laboratory findings and radiographs. Microbiological 

cure, hospital length of stay and mortality were the secondary 

outcomes. 

Results: Total 82 patients enrolled who initially injected loading dose 

of vancomycin (23, 28.0%) or without loading (59, 72.0%). Clinical 

cure rate of pneumonia was similar in both groups (15 (65.2%) in 

loading group versus 39 (66.1%) in non-loading group, p=0.940). 

However, microbiologic cure rate was higher in non-loading group (16 

(69.6%) versus 52 (88.1%), p=0.045) than in loading group. 

Difference of length of stay in ICU (26.70±34.36 days versus 

22.14±18.17 days, p=0.780), ICU mortality (4 (17.4%) versus 9 

(15.3%), p=1.00) and events of nephrotoxicity (11 (47.8%) versus 16 

(27.1%), p=0.073) were not statistically significant. 

Conclusions: In our study, initial vancomycin loading group did not 

show better outcome in clinical cure and mortality but lower micro-

biologic cure rate. Incidence of nephrotoxicity was similar in both 

groups. Large scale of prospective controlled research would be neces-

sary to clarify clinical usefulness of vancomycin loading. 

keyword : Vancomycin, Methicillin-Resistant Staphylococcus aureus, 
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Case: [Background] High-flow nasal cannula (HFNC) is a recently 

developed oxygen (O2) supply device. In spite of contradictory clinical 

results in acute hypoxemic respiratory failure, the use of HFNC is rap-

idly increasing in clinical fields. But behind the scene like this, there 

are possibilities of overuse and overconfidence about HFNC. Such 

abuse can make adverse effects. In order to prevent adverse effects, 

presence of proper guidelines is essential. And figuring out the current 

status of practice is fundamental in making guidelines. [Purpose] The 

purpose of this study was to examine the current practice of HFNC 

in Korea. [Methods] For the admitted patients from 1 July, 2017 to 

30 June, 2018 in five university affiliated hospitals, we retrospectively 

reviewed medical records of 1,161 adult patients who were applied 

HFNC. [Results] The mean age of the patients was 70.8 years old 

and 63% was male. Most were medical patients (n=1,014; 87.3%). 

The most common cause of O2 therapy was pulmonary diseases in-

cluding pneumonia (65.2%). Arterial blood gas analysis (ABGA) was 

not performed in 28% of the patients. In 59.7% of the patients, 

HFNC application was decided by residents, but not pulmonologist 

(25.6%). Do-Not-Resuscitate (DNR) patients were 33.8% of the 

patients. In the patients without DNR (n=769), the HFNC-failure 

rate was 27% and the hospital mortality was 21.1%. In multivariate 

analyses, HFNC-failure was significantly associated with SaO2 in 

ABGA within 6 hours before HFNC application, respiration rate just 

prior to HFNC weaning, and SpO2 in pulse oximeter, SaO2 and pH 

in ABGA within 6 hours before HFNC weaning (p<0.05) 

[Conclusion] To provide more precise fundamental data in making fu-

ture proper guidelines for HFNC, the large scaled and prospective ob-

servational studies should be performed.

keyword : Oxygen therapy, Hypoxemia, Respiratory failure 
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Introduction: Adenovirus infection can cause severe pneumonia even in 

immunocompetent adults. Whether cidofovir in treatment of severe ad-

enovirus pneumonia would lead to better clinical outcomes is uncertain. 

The purpose of this study was to evaluate the effect of cidofovir in the 

treatment of severe adenovirus pneumonia in immunocompetent adult 

patients.

Methods: We evaluated 21 male patients who admitted to intensive 

care unit(ICU) with severe adenovirus pneumonia between January 

2014 and August 2018. The patients were classified retrospectively into 

two groups, patients treated with antibiotics and cidofovir or antibiotics 

alone. Clinical outcomes including time to defervescence, removal of 

oxygen supplement and length of stay in ICU and hospital were com-

pared between the two groups.

Results: Among 21 patients, thirteen patients (62%) were treated with 

antibiotics and cidofovir and eight (38%) were treated with antibiotics 

alone. The median age was 20 years old and the median total antibiotic 

duration was 10.0 (interquartile range[IQR], 6.5-16.5) days. 

Mechanical ventilation and extracorporeal membrane oxygenation were 

applied in 10 (48%) and 5 (24%) patients, respectively. The median 

time to clinical stability was 13.0 (IQR, 10.0-19.5) days for de-

fervescence and 14.0 (IQR, 10.0 – 21.5) days for oxygen removal. The 

median length of stay was 3.9 (IQR, 2.4-9.4) days in ICU and 13.0 

(8.5-19.5) days in hospital. The differences in mean (95% confidence 

interval[CI]) for time to defervescence and removal of oxygen supple-

ment were 2.5 (-5.8 – 10.9) and 0.7 (-16.2 – 17.6) days, respectively 

and the difference in mean (95% CI) for length of stay in ICU ant 

hospital were 0.2 (-7.6 – 8.0) and -0.9 (-20.0 – 18.1) days, 

respectively.

Conclusions: In immunocompetent adult patients with severe ad-

enovirus pneumonia, the treatment with cidofovir did not result in sig-

nificant improvement of clinical outcomes. However, further studies 

with larger samples are warranted.
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The prognostic value of one hour bundle 
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Introduction: Background: Since 2018, Surviving sepsis campaign rec-

ommended 1 hour bundle therapy in septic shock patients. However 

the evidence of bundle therapy has not been established. The object 

of this study was to determine a prognostic value of 1 hour bundle 

completion in septic shock patients.

Methods: This prospective, registry based, observational study was per-

formed between January 2016 and December 2018. 1 hour bundle in 

septic shock was defined as a serum lactate measurement; obtain blood 

cultures; administration antibiotics and adequate fluid within 1 hour 

from emergency department admission. Eligible septic shock patients 

were included for analysis and we analyzed prognostic ability of all 

completion of 1 hour bundle and each of them. The primary outcome 

was 28-day mortality.

Results: The study included 381 patients and overall 28-day mortality 

was 24.7%. Overall 1 hour bundle completion rate was 12.2% and 

each completion rate of serum lactate measurement; obtain blood cul-

tures; administration antibiotics and adequate fluid were 85.0%, 72.5%, 

18.8%, and 52.3% respectively. However, overall bundle completion as 

well as each bundle were not associated with 28-day mortality except 

adequate fluid administration (Odd ratio (OR) 0.67 [95% Confidential 

interval (CI) 0.30-1.50], OR 1.33 [95% CI 0.66-2.70], OR 1.50 

[95% CI 0.85-2.64], OR 1.17 [95% CI 0.66-2.07], and OR 0.54 

[95% CI 0.34-0.87], respectively). Multivariate logistic regression 

analysis shows that adequate fluid administration was an independent 

predictable factor in 28-day mortality (OR 0.50 [95% CI 0.29–0.84], 

p=0.009).

Conclusions: In this study, we found since septic shock is very compli-

cated, most of 1 hour bundle completion were not associated with 

mortality. Although adequate fluid administration was associated with 

28-day mortality, to generalize this result, we need multicenter inter-

ventional study with improving physician’s compliance.

keyword : Sepsis, Shock, Mortality, Prognosis
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Introduction: The objective of this study was to compare the clinical 

outcomes of surgically ill patients with septic shock who received intra-

venous vitamin C, hydrocortisone, and thiamine versus conventional 

therapy in the surgical intensive care unit.

Methods: In this retrospective before-after clinical study, we compared 

the clinical outcomes of surgical critically ill patients with septic shock 

treated with intravenous vitamin C, hydrocortisone, and thiamine dur-

ing 12months period with a control group conventionally treated in 

surgical ICU during the preceding 36months. Modified SOFA scores 

were calculated at enrollment and at daily until 7th day. 

Results: The final study included 140 patients. Of these, 44 received 

vitamin C, hydrocortisone, and thiamine and 96 received conventional 

treatment. There was no specific difference between groups with daily 

modified SOFA. However, delta modified SOFA scores were high in 

combined therapy group. (2nd to 4th day mean 2.35 ±2.27 vs mean 

0.81 ±2.33 P<0.001, 2nd to 5th day mean 3.08 ±2.31 vs mean 1.05 

±2.47 P < 0.001, 2nd to 6th day mean 3.38 ±2.29 vs mean 0.97 

±2.53 P<0.001, 2nd to 7th day mean 3.90 ±3.78 vs mean 0.74 

±2.39 P<0.001)

Conclusions: In surgical critically ill patients with septic shock, the 

combined use of vitamin C, hydrocortisone, and thiamine may be effec-

tive to improve organ dysfunction.

keyword : Vitamin C, Septic shock, Thiamine 
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Methods: Case report: A 4-year-old boy visited the emergency depart-

ment due to abdominal pain. His pulse rate was 208 bpm, blood pres-

sure was 96/56 mmHg, and body weight was 22 kg. Chest X-ray 

showed cardiomegaly with pleural effusion. Electrocardiogram showed 

narrow QRS tachycardia with no visible P wave. After adenosine in-

fusion, the tachycardia temporarily terminated but recurred soon. On 

echocardiography, left ventricular ejection fraction (LV EF) was 33%; 

the plasma level of B-type natriuretic peptide (BNP) was 3296 pg/mL.

He was admitted to the pediatric intensive care unit for management 

of incessant tachycardia and heart failure. He did not tolerate be-

ta-blocker administration, due to decreased cardiac function. Digoxin 

was not effective and amiodarone could not be used because of re-

current Torsade de pointes and ventricular tachycardia due to amiodar-

one-induced QT prolongation. We performed an electrophysiologic 

study using the CARTO® system and found multiple origins of atrial 

tachycardia (AT) in the left atrial appendage. Though we attempted 

multiple radiofrequency catheter ablations, AT recurred frequently. 

Finally, we decided to perform video-assisted thoracoscopic atrial 

appendectomy. Immediately after the appendectomy, AT was termi-

nated and restored to sin usrhythm. LV EF increased to 60% within 

1 week, and plasma BNP level decreased to 31 pg/mL within 2 

months. He had no arrhythmia during 6-month follow-up.

Conclusions: In children, tachycardia can present with atypical symp-

toms such as abdominal pain. Tachycardia-induced cardiomyopathy can 

be improved by aggressive treatment of arrhythmias. Minimally in-

vasive thoracoscopic surgery should be considered in a small child with 

focal AT from an atrial appendage that is not responding to drugs or 

radiofrequency ablations. 

keyword : Ectopic atrial tachycardia , Cardiomyopathy, Pediatric
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Introduction: Reports on infantile human parechovirus (HPeV) in-

fection in Korea are scarce. The present study attempted to investigate 

the clinical characteristics of HPeV infection with sepsis-like syndrome 

in infants aged under 3 months.

Methods: The medical records of 39 febrile infants aged younger 

than 3 months who were admitted between July 01, 2018 and August 

31, 2018, were reviewed. HPeV reverse transcription polymerase chain 

reaction was performed on the cerebrospinal fluid. The 39 enrolled in-

fants were categorized into 2 groups according to the causative patho-

gens; HPeV and enterovirus were noted in 11 (group 1) and 28 

(group 2) patients, respectively.

Results: Compared to infants in group 2, those in group 1 demon-

strated a higher incidence of tachycardia over 200 beats/minute, tachyp-

nea over 60 breaths/minute, apnea, hypotension, skin mottling, de-

creased feeding, and irritability, with P values of < 0.001, 0.023, 

0.021, 0.006, 0.021, 0.069, and 0.072, respectively. Compared with 

group 2, infants in group 1 also had significant leukopenia, hypona-

tremia, and absence of cerebrospinal fluid pleocytosis (P = 0.005, 

0.005, and 0.002, respectively). In group 1, intensive care unit admis-

sion, inotrope support, mechanical ventilation, and high flow nasal can-

nula support were needed in 8, 4, 2, and 5 infants, respectively. The 

management strategies in group 1 differed significantly from those in 

group 2 in terms of inotrope support, mechanical ventilation, and high 

flow nasal cannula, with P values of 0.006, 0.021, and 0.016, 

respectively. All patients recovered completely without complications.

Conclusions: HPeV infection showed a severe clinical course and 

caused severe sepsis-like syndrome in infants younger than 3 months.

keyword : Human parechovirus, Infant, Sepsis 
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Introduction: In last February, 2018, “The Law of Life Sustaining 

Treatment Discontinuance” was legalized and enforced in Korea. 

According to the patient’s will, it became possible to stop the mean-

ingless life sustaining treatments. We explored how EoL decision is 

practiced for the patients with a New LSTD (Life Sustaining 

Treatment Discontinuance) order.

Methods: We retrospectively analyzed the medical records of patients 

who died in surgical ICU (Intensive care unit) of Asan medical center 

after agreeing to New LSTD order between March, 2018 and 

February, 2019.

Results: Of total 25, 21 patients died in our hospital. A duration from 

agreements of discontinuance to death was 28.45 hours (median 4.75). 

In cause of death, 15 patients died with septic shock(71.4%) mostly. 

No one had made the document of LSTD before aggravation of 

condition. Only 1 patients signed the agreement in the face of death 

on his will. Most of patients were unable to express their will 

(20,95.2%). There were 3 patients who were consistently required to 

discontinue life sustaining treatments by their family before the 

admission. 17 patients could not say their will and make their usual 

opinions about EoL, so agreement was written by their whole family 

members. The number of family who signed the agreement is 2.85. In 

relationships of family, spouse and children were most(9,45%).

There are 4 category details in LSTD, cardiac resuscitations(CR), me-

chanical ventilation(MV), hemodialysis(HD), and chemotherapy. 

Rejection of all treatments were only 3, and most cases rejected CR, 

MV, and HD. All patients were administrated inotropic agents and ap-

plied MV. After LSTD, we stopped the inotropics in 10, maintained 

in 8, and reduced in 3 patients. Most patients (18,85.7%) were main-

tained MV. Of the 17 patients who underwent dialysis, 13 were stop-

ped dialysis. ECMO was used to 4 patients (19%), half of them were 

discontinued.

Conclusions: Because of characteristics of intensive care unit patients 

who were actively treated with unstable vital signs regardless of under-

lying disease, most of the patients were gradually deteriorated during 

ICU periods. The environments of well-dying between terminal cancer 

patients and ICU patients seem to be different. Although the law has 

been enacted during the last one year, it remained still difficult to apply 

all medical environments similarly. To make an appropriate EoL and 

LSTD judgment, we need sufficient discussion and communications 

between medical staff, the patient, and the family at little earlier stage.

keyword : 연명의료결정법
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Introduction: Since October, 2018, we have been operating a pediatric 

rapid response system (PRRS). We aimed to evaluate results of the 

PRRS.

Methods: From October 1, 2018 to February 28, 2019, patients who 

were hospitalized at the general ward or emergency room were 

included. PRRS started monitoring when patient had one more abnor-

mal finding in heart rate, systolic blood pressure, respiratory rate and 

lactic acid. Although without abnormal finding, the patient with under-

lying disease or being transferred from pediatric intensive care unit 

(PICU) within 48hours was also monitored.

Results: Total 152 patients were screened. The main causes of hospital-

ization were neurological problem 39.5% (60/152), pulmonary problem 

27.0% (41/152), and infection 13.8% (21/152). Among 152 patients, 

42.8% (65/152) had underlying disease, the most common underlying 

disease was neurologic disease 63% (41/65). Only 20 patients (13%) 

were consulted to PRRS by doctors and nurses. Forty patients took 

additional management from PRRS, and 112 patients were simply 

monitored during maximal 3 days. PRRS activation was during work-

ing hour for 108 patients and overnight for 44 patients. Night PRRS 

activation included aggressive treatment in thirty minute by the in-

tensivist for 2 patients and telemedicine by the intensivist for 42 

patients. Thirty-eight patients (25%) needed admission to the PICU, 

17 patients had underlying disease and median PEWS score was 7. 

In contrast, 21 patients without underlying disease showed mean 

PEWS score 4. There were 2 cases of re-admission to PICU after 

transferred to general ward. There was no ‘Code Blue’ activation in 

general ward during the study period.

Conclusions: PRRS is effective to prevent in-hospital emergency 

situation. However, not only PEWS but also the presence of under-

lying disease should be evaluated.
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Introduction: Family members of critically-ill patients often have a dif-

ficult time to make medical decisions related to therapeutic goal. The 

aim of this study is to elucidate the impact of family meetings with 
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pre-established protocols on length of stay (LOS) in intensive care unit 

(ICU) through systematic review and meta-analysis.

Methods: Medline, EMBASE, the Cochrane Central Register of 

Controlled Trials, and other web-based databases were searched from 

inception until November 26, 2018. We included randomized con-

trolled trials in which family meetings with pre-established protocols 

were conducted to make shared medical decisions using pre-established 

protocols consisting of at least one face-to-face family meeting in ICU. 

LOS and mortality were evaluated using random-effects models. 

Adjusted effect of family meetings with pre-established protocols was 

analyzed using mixed-effects models.

Results: We included 9 randomized controlled trials with 5,067 

patients. family meetings with pre-established protocols significantly re-

duced LOS (days) in ICU and hospital (estimated MD (mean differ-

ence)=-1.07 [95% confidence interval (CI)=-1.71 to -0.42] and -3.28 

[95% CI=-5.57 to -0.98], respectively). Family meetings with pre-es-

tablished protocols significantly decreased LOS in ICU after adjust-

ment by therapeutic goal in a mixed-effects model (end-of-life care, es-

timated MD=-1.56 [95% CI=-2.53 to -0.58]). The adjusted MD for 

LOS in ICU by trim-and-fill method was similar (estimated MD= 

-0.89 [95% CI=-1.40 to -0.38]). The observed rate of mortality in 

ICU and hospital was not different between family meetings with 

pre-established protocols group and control group.

Conclusions: Protocolized intervention for shared decision making with 

face-to-face meetings reduced LOS in ICU without impact on 

mortality.

keyword : Professional-Family Relations, Decision Making, Decision 

Support Techniques 
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Introduction: The current Surviving Sepsis Campaign guidelines rec-

ommend the remeasurement of lactate levels if the initial lactate level 

is elevated; however, the prognostic value of lactate kinetics is limited 

and inconsistent. We attempted to determine the efficacy of the lactate 

area score (calculated from repeated lactate measurements during initial 

resuscitation) as a prognostic marker of septic shock in the emergency 

department (ED). 

Methods: We performed a retrospective study of adult patients with 

septic shock in the ED of a single tertiary medical center. Serial lactate 

levels were measured five times within 12 hours. We also compared 

the initial lactate level, maximum lactate level, and lactate area score. 

The lactate area score was defined as the sum of the area under the 

curve measured at 2, 4, 6, and 12 hours following the initial 

measurement. 

Results: A total of 362 patients were enrolled in this study, and the 

overall 28day mortality was 31.8%. The lactate area score of serial lac-

tate levels as well as the initial (median [inter quartile range], 4.9 [3.4 

to 10.5]; P = 0.003) and maximum (7.3 [4.2 to 13.2]; P < 0.001) 

lactate levels were significantly higher in the nonsurvivor group. 

However, in multivariate analysis, only the lactate area score (odds ra-

tio, 1.013; 95% confidence interval, 1.007 to 1.019) was significantly 

associated with 28day mortality. 

Conclusions: The early lactate area score may be a possible prognostic 

marker for predicting the 28day mortality of adult septic shock 

patients. Further prospective interventional studies should be conducted 

to validate our results. 

keyword : Lactic acid, Mortality, Sepsis 
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Introduction: Left ventricular (LV) ejection fraction (EF) was firstly 

focused as prognostic marker in patients with septic cardiomyopathy. 

However, no significant relationship between LV EF and patient out-

come has been found because the hemocynamic change in septic shock 

makes the relationship complex. Thus, we tried to reveal the precise 

relationship between LV EF and patient mortality and find the con-

ditions influencing the patient mortality.

Methods: We retrospectively evaluated adult patients who were admit-

ted in the intensive care unit and performed echocardiography within 

7 days from the diagnosis of septic shock. Patients who were previously 

diagnosed with structural heart disease were excluded. LV systolic 

function was divided into five categories by EF: hyperdynamic, ≥ 65%; 

normal, ≥ 50%; mild dysfunction, ≥ 40%; moderate dysfunction, ≥ 
30%; and severe dysfunction, < 30%. 

Results: A total of 236 patients (69 ± 14 years) were included and 

114 patients died. There were 92 patients with normal LV EF and 

38 of them died. With normal LV EF patients as a reference, in hos-

pital mortality was significantly higher in patients with severe LV sys-

tolic dysfunction with hazard ratio (HR) of 2.27 (95% confidence in-

terval [CI] 1.25 – 4.13, p = 0.007). Patients with hyperdynamic LV 

showed greater in hospital mortality than that of reference but without 

statistical significance (HR 1.45, 95% CI 0.95 – 2.37. p = 0.11)

Conclusions: In hospital mortality of patients with septic shock was sig-

nificantly greater in patients with severe LV systolic dysfunction than 

in patients with normal LV EF. Patients with hyperdynamic LV also 

showed increased mortality. LV EF provides enough information in 

predicting the prognosis of patients with septic shock.

keyword : Septic cardiomyopathy, Left ventricular ejection fraction, 

Mortality 
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Introduction: Optimizing hemodynamics in critically ill patients is 

important. Hemodynamic assessment of critically ill patients often in-

volves invasive methods of inserting central venous catheters or a pul-

monary artery catheters. Recently, electrical impedance tomography 

(EIT), a noninvasive imaging technique that identifies changes in air 

and blood volume based on changes in thoracic impedance, is increas-

ingly being used for monitoring of ventilation distribution. Also, there 

is a growing interest in EIT to constantly monitoring cardiac function.

Methods: Eight healthy swine were anesthetized and ventilated with a 

volume controlled mode with 8 mL/kg of tidal volume and 5cmH2O 

of positive end-expiratory pressure levels in supine position. 

Hypovolemic shock was induced by removal of 30% of the calculated 

blood volume. Post shock resuscitation consists of repeatedly infusion 

100ml of crystalloids 10 times over one minute. Stroke volume (SV) 

was measured using EIT and transpulmonary thermodilution (TPTD), 

respectively. SV via EIT was calculated automatically analyzing in set 
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of pixels with signal separation algorithm including principal compo-

nent analysis and independent component analysis.

Results: The protocol was completed in 6 animals. A total of 25 paired 

measurements of SV via EIT and SV via TPTD were obtained. 

Correlation coefficient (r2) between SV via EIT and SV via TPTD 

was 0.89. A Bland-Altman plot showed the mean difference between 

SV via EIT and SV via TPTD was -0.01, and limits of agreement 

(bias ± 1.96SD) is from 4.6 to -4.7.

Conclusions: EIT- and TPTD-based SV measurements showed good 

to excellent correlation and agreement. SV can reliably be measured by 

EIT using non-invasive technique. EIT is a promising non-invasive 

monitoring tool for cardiac function and requires further investigation 

for clinical applications.

keyword : Electrical impedence, Stroke volume, Monitoring 
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Introduction: In the medical Intensive Care Unit (ICU), the patients 

with acute severe illness can present rapid deterioration. Especially, car-

diovascular risk factors are common and often accompanied by cardiac 

complications during treatment in ICU. In such cases, the mortality 

rate is very high. The purpose of this study was to develop a prediction 

model for early detecting and assessing sudden cardiac arrest with high 

mortality rate through real-time biosignals collecting in the ICU.

Methods: Blood pressure, heart rate, respiratory rate, oxygen satu-

ration, electrocardiogram (EKG), and real-time biomedical signal data 

were collected from patients admitted to medical ICU from January 

2018 to December 2018. For the collection of biosignal data, a dedi-

cated network was established between the patient monitor (Philips 

IntelliVue MP70) in the ICU and the collection server to build the 

storage system. Biometric signal waveform data such as EKG, respira-

tion, and arterial blood pressure were recorded at 62.5 ~ 500 high 

sample rates per second and numerical data such as heart rate, respira-

tory rate, and noninvasive blood pressure were also collected. Support 

vector machine, random forest, and logistic regression were used to 

predict the sudden cardiac arrest of ICU patients. In the first stage 

of the sudden cardiac arrest prediction model, heart rate variability was 

applied. We used SDNN (standard deviation of NN intervals), SDSD 

(Standard deviation of differences between NN intervals), RMDSSD 

(square root of the mean squared differences of successive NN inter-

vals), and SD1 nonlinear analysis to calculate the heart rate variability.

Results: A total of 441 adult patients were analyzed and the cardiac 

arrest rate was 11.2%. The accuracy of the mortality prediction model 

using heart rate variation was 0.608.

Conclusions: Based on the results of this study, the prediction for sudden 

cardiac arrest in medical ICU patients could be improved by developing 

prediction models and accumulating data using a variety of indicators. 

Therefore, we expect to improve the survival rate of patients in medical 

ICU by reducing the mortality rate from sudden cardiac arrest.

keyword : Prediction model, Sudden cardiac arrest, Biosignal
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Introduction: Vitamin D deficiency is related to various cardiovascular 

diseases, including sudden cardiac arrest (SCA). This study inves-

tigated the association of vitamin D level with neurologic outcome and 

mortality after resuscitation from SCA.

Methods: We enrolled patients who were successfully resuscitated from 

out-of-hospital cardiac arrest of presumed cardiac cause. Baseline blood 

samples including pH, lactate, and vitamin D were obtained without 

fluid replacement just after hospital admission. Outcome was assessed 

by Cerebral Performance Category (CPC) score at 1 month after SCA. 

Favorable outcome was defined as survival with CPC score of 1 or 2, 

whereas unfavorable one as death or survival with CPC scores of 3 

through 5. Severe vitamin D deficiency was defined as 25(OH)D <10 

ng/mL.

Results: A total of 163 patients were included. Overall 96 (59%) pa-

tients had a favorable neurologic outcome, whereas 67 patients (41%) 

showed unfavorable outcome, including 37 (23%) mortality. Patients 

with unfavorable outcome were likely to be female and have initial 

non-shockable rhythm, longer arrest time, severe shock, diabetes, and 

baseline renal dysfunction. In multivariate analysis, severe vitamin D 
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deficiency was one of the poor prognostic factors of both unfavorable 

neurologic outcome and mortality after SCA.

Conclusions: Vitamin D deficiency is very prevalent and strongly asso-

ciated with both unfavorable neurologic outcome and mortality in pa-

tients resuscitated from SCA.

keyword : Sudden cardiac arrest, Vitamin D deficiency, Cerebral 

Performance
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Introduction: Vitamin D deficiency is related to various cardiovascular 

diseases, including sudden cardiac arrest (SCA). Profound cardiogenic 

shock is associated with morbidity and mortality in patients with SCA. 

This study investigated the relationship of vitamin D to profound car-

diogenic shock in patients resuscitated from SCA.

Methods: We enrolled patients who were successfully resuscitated from 

out-of-hospital cardiac arrest of presumed cardiac cause. Profound car-

diogenic shock was defined as hypotension requiring mechanical circu-

latory support such as extracorporeal membrane oxygenation (ECMO) 

in spite of adequate intravascular volume and high-dose vasopressor 

infusion. The vitamin D level was measured as plasma 25(OH)D con-

centrations and severe vitamin D deficiency was defined as 25(OH)D 

<10 ng/mL.

Results: A total of 123 patients were included in this study. Profound 

cardiogenic shock was observed in 32 patients (26%). The mean vita-

min D level was 10.4 ± 5.4 ng/mL and vitamin D deficiency was di-

agnosed in 67 patients (55%). Vitamin D level was significantly lower 

and vitamin D deficiency was observed more frequently among patients 

with profound shock. Patients with profound shock were likely to have 

longer CPR time and more non-shockable rhythm, left ventricular sys-

tolic dysfunction, and baseline renal dysfunction. In multivariate logistic 

analysis, vitamin D deficiency was the significant independent predictor 

of profound shock after SCA (OR 6.04, 95% CI 1.97-18.53, 

p=0.002) with left ventricular systolic dysfunction (OR 5.14, 95% CI 

1.77-14.93, p=0.003) and baseline renal dysfunction (OR 3.59, 95% 

CI 1.06-12.10, p=0.039) after adjusting for confounding variables 

such as first monitored rhythm, CPR time, and acute myocardial 

infarction.

Conclusions: Vitamin D deficiency was strongly related to profound 

cardiogenic shock in patients resuscitated from SCA.

keyword : Sudden cardiac arrest, Vitamin D deficiency, Extracorporeal 

membrane oxygenation 
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Introduction: In patients with septic shock, both septic cardiomyopathy 

and tacotsubosyndorme cause reversible heart failure. Although they 

share the spectrum of cardiac dysfunction, clinical implication may be 

different. We characterized dominant type of cardiomyopathy by their 

pattern of left ventricular (LV) wall motion impairment and compared 

clinical manifestations and prognosis of patients with septic shock by 

the pattern of LV wall motion impairment.

Methods: We retrospectively evaluated adult patients who admitted in-

tensive care unit and performed echocardiography within 7 days from 

the diagnosis of septic shock. Patients who were previously diagnosed 

with structural heart disease were excluded. Patients were grouped by 

the pattern of wall motion impairment; normal, diffuse impairment, fo-

cal impairment, and apical/mid wall ballooning.

Results: A total of 236 patients (69.1 ± 13.9 years, 122 men) were 

included and in hospital mortality was 114. There were 151 patients 

with normal LV systolic function, 35 patients with diffuse impairment, 

23 patients with focal impairment, and 27 patients with apical/mid wall 

ballooning. There were no differences in age, underlying disease, 

APACHE II score, and parameters of LV ejection fraction, E/e’ and 

pulmonary artery systolic pressure between groups. However women 

were significantly dominant in patient group with wall motion impair-

ment of apical/mid wall ballooning (p = 0.007). In hospital mortality 

was significantly higher in patients with diffuse wall motion impairment 

with hazard ratio of 2.22 (95% confidence interval 1.36 – 3.63, p = 

0.001) compared to patients with normal group. In hospital mortality 

was not different in other groups.
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Conclusions: In septic shock patients with myocardial damage, pattern 

of LV wall motion impairment may properly imply the dominant type 

of cardiomyopathy and may be an important predictor for the prognosis 

of patients.

keyword : Septic shock, Septic cardiomyopathy, Tacotsubo syndrome 
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Introduction: Multidisciplinary team approach should be required to 

improve clinical outcomes in various critically ill patients. However, 

limited data are available on the association of multidisciplinary team 

approach including emergency physician with clinical outcomes in pa-

tients underwent extracorporeal cardiopulmonary resuscitation (ECPR) 

at emergency department.

Methods: A total of 125 patients underwent ECPR in emergency de-

partment from January 2004 to December 2018 were enrolled from the 

Samsung Medical Center registry. In January 2014, multidisciplinary 

extracorporeal membrane oxygenator (ECMO) team was founded at 

our institution. Eligible patients were classified into before ECMO 

team group (n = 65) and after ECMO team group (n = 60). The 

primary outcome was in-hospital mortality.

Results: In overall population, in-hospital mortality (72.3% vs. 58.3%, 

P = 0.102) and good neurologic outcomes was defined as CPC score 

1 or 2 (21.5% vs. 30.0%, P = 0.283) were not significantly different 

between before ECMO team and after ECMO team. Among 59 pa-

tients with in-hospital cardiac arrest, in-hospital mortality (75.8% vs. 

38.5%, P = 0.003) and poor neurologic outcomes (78.8% vs. 46.1%, 

P = 0.009) were significant decreased after the implementation of mul-

tidisciplinary team approach. On binary logistic regression, CPR to 

pump on time (adjusted OR1.05, 95% CI 1.01-1.10, P =0.014) and 

multidisciplinary team approach (adjusted OR 0.21, 95% CI 0.06-0.70, 

P =0.011) were significant prognostic factors for in-hospital mortality 

in patients with in-hospital cardiac arrest. 

Conclusions: The multidisciplinary ECMO team approach was asso-

ciated with improved clinical outcomes in patients with in-hospital car-

diac arrest underwent ECPR in emergency department.

keyword : Extacorporeal cardiopulmonary resuscitation, Emergency de-

partment, Multidisciplinary team approach 
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Introduction: Low tidal volume ventilation has been demonstrated to 

decrease mortality in ARDS patients and has become the standard ven-

tilation strategy in practice. However, the effect of an ultra-low tidal 

volume strategy with the use of extracorporeal membrane oxygenation 

(ECMO) is not well understood. Purpose of this study was to inves-

tigate the effects of ultralow tidal ventilation under veno-venous 

ECMO support in pigs with acute respiratory distress syndrome 

(ARDS).

Methods: Ten pigs were intubated and inoculated with methicillin-re-

sistant Staphylococcus aureus in every lobe through bronchoscopy. 

Lipopolysaccharide was infused intravenously. One group is applied 

with ultralow tidal ventilation (3ml/kg) under ECMO support and the 

other with high tidal ventilation (15ml/kg) to maintain comparable oxy-

genation for 12 hours without ECMO support. Blood gases and he-

modynamic parameters were measured hourly, and lung and plasma cy-

tokine levels were measured at baseline and after sacrifice. 

Histopathologic analysis of lung specimen was also performed.

Results: Each group of pigs had similar arterial pH, PaCO2, and 

HCO3 values at baseline and during the experiment. A significant in-

crease in inflammatory cytokine levels was observed in serum and bron-

choalveolar lavage fluid after 12 hours of ventilator use. Both groups 

developed pneumonia in histologic analysis with the significant drop-

ping of arterial oxygen saturation. However, the lower lung injury 

scores, better oxygenation (under same FiO2 0.2) and lower in-

flammatory responses were measured in the ultralow tidal group.

Conclusions: We developed the first porcine model of ultralow tidal 

volume ventilation under veno-venous ECMO support. Ultralow tidal 

volume ventilation with veno-venous ECMO support could result in 

better oxygenation and lower inflammatory responses in a porcine mod-

el with ARDS.

keyword : Acute Respiratory Distress Syndrome, Ventilator-Induced 

Lung Injury, Extracorporeal Membrane Oxygenation 

KO11-3

Veno-arterial extracoporeal membrane 

oxygenation for refractory cariogenic shock 

in acute coronary syndrome - When to 

decide more interventions?

Soo Yong LEE, Jeong Su KIM

Cardiology, Pusan National University Yangsan Hospital, Korea

Introduction: About 20% of acute myocardial infarction (AMI) cases 

suffer from refractory cardiogenic shock (RCS). Generally, cardiogenic 

shock combines with hypoxia due to acute pulmonary edema, Veno-ar-

terial Extracorporeal Membrane Oxygenation (VA-ECMO) can be 

employed until the stabilization of vital signs. The shock status can be 

fully reversible in some cases after successful revascularization, but data 

are limited about how long it takes to recovery and the factors matter 

for poor weaning-off of the device.

Methods: Consecutive 138 patients (age >18 years old) underwent VA 

ECMO from November 2008 to February 2016, only 24 of them with 

RCS were included in this study. Retrospective chart review was done. 

Results: The mean age was 61±11 years, and 66.7% of patients were 

male. 17 patients had STEMI (70.8%), 19 had multi-vessel disease 

(79.2%), 15 were received cardiopulmonary resuscitation (62.5%). 

Successful ECMO weaning-off was possible in 54% of patients 

(Group S) and the others were expired (Group F). There were statisti-

cally significant differences between two groups in several items: the 

age (mean) 55.9±9.3 vs 65.6±9.8 yrs (p=0.022), peak TnI (median) 

30.5 (0.1-546) vs 95.0 (22.3-920.2) (p=0.017) and SOFA score 

(mean) 9.8±4.7 vs 11.2±5.3 (p=0.026) The total ECMO duration 

was found to be 106.2±90.1vs 182.1±230.4 hrs for each group with-

out significance. The Univariate analysis identified SOFA score as the 

most significant predictor of successful ECMO weaning (p=0.01).

Conclusions: Th weaning of ECMO in patient of RCS due to ACS 

could be very difficult when a patient is old, infarction size is more 

extensive and SOFA score is high. The result- weaning or failure- 

seem to be determined within 7-8 days, so more interventions needed 

to be added rather than just waiting.

keyword : Extracorporeal membrane oxygenation, Acute coronary syn-

drome 
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Introduction: Few cases were reported about flexible and mobile bron-

choscopy in the medical intensive care unit (MICU), who suffered se-

vere acute respiratory distress syndrome (ARDS) under venovenous ex-

tracorporeal membrane oxygenation (VV-ECMO)

Methods: We conducted a retrospective cohort study in Seoul National 

University Bundang Hospital from January 2012 to November 2018. 

Various results of the bronchoscopy (Olympus MAF-TM Airway 

Mobile Scope) were found in thirty-seven patients with ARDS under 

VV ECMO support. Reasons for bronchoscopy were categoized into 

diagnostic procedures like washing or lavage and therapeutic proce-

dures like percutaneous dilatational tracheostomy (PDT) or 

cryotherapy.

Results: Mean age of study population was 60.3 years old (male 

62.2%) and mean duration of VV-ECMO was 22.6 days. Among total 

107 cases of bronchoscopy, single bronchoscopy was done in 15 

(40.5%) patients, however one patient had received for 21 times of 

bronchoscopy during 75 days of VV-ECMO. Diagnostic procedures 

were 95 (88.8%) and therapeutic procedures were 12 (11.2%), incldu-

ing most of PDTs and one case of cryotherapy to remove blood clots. 

There were no complications related with death. There were four mi-

nor complicaitons (3.73%) among 107 cases like minor bleeding, hypo-

tension, and blood tinged sputum. The major complication of pneumo-

thorax was found in one case (0.93%).

Conclusions: Flexible and mobile bronchoscopy, during VV ECMO, 

could be done safely for invasive diagnosis and therapeutic intervention 

in patients with ARDS.

keyword : ECMO, Bronchoscopy, ARDS
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Introduction: Current guidelines recommend perioperative use of be-

ta-blocker in patients undergoing cardiac surgery to prevent post-

operative atrial fibrillation (PO[AF]). However, this recommendation 

is mainly based on studies which exclusively enrolled patients under-

going coronary artery bypass grafting. This study was conducted to 

evaluate the impact of perioperative beta-blocker use on the occurrence 

of POAF after aortic valve replacement (AVR).

Methods: From January 2015 to June 2018, 303 patients (male:female 

= 166:137) who underwent AVR at our institution were retrospectively 

reviewed. Patients who underwent concomitant valve surgery other than 

AVR were excluded. Mean age at the operation was 67± 12 years. 

All patients were continuously tele-monitored for the occurrence of AF 

until discharge. Occurrence of any short runs of AF during the hospi-

tal stay was treated as POAF. Early outcomes were evaluated and peri-

operative factors associated with POAF were analyzed using a multi-

variable logistic regression model.

Results: Early mortality rate was 4.0% (12 of 303 patients). The 

POAF occurred in 157 patients (51.8%). Univariate analyses demon-

strated that postoperative use of beta-blocker (within 24 hours after 

AVR) as well as age, body surface area, history of stroke, type of aortic 

prosthesis and glomerular filtration rate were associated with the occur-

rence of POAF. The multivariable model showed that postoperative 

use of beta-blocker was a preventive factor of POAF (odds ratio, 95% 

confidence interval = 0.374, 0.175-0.798; p = 0.011; Table).

Conclusions: Postoperative use of beta-blocker within 24 hours after 

AVR rather than preoperative use might be effective in prevention of 

POAF.

keyword : Cardiac surgery, Beta-Blocker, Atrial fibrillation 
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Introduction: Although extracorporeal membrane oxygenation insertion 
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is generally performed percutaneously, the procedure is done under 

deep sedation with ventilatory support. However, in some patients, 

ECMO insertion before or without intubation may be beneficial. 

Hence, we describe our experience of ECMO insertion without endo-

tracheal intubation.

Methods: From January 2013 to July 2018, 783 patients who were 

treated with ECMO in our center were retrospectively reviewed. 

Awake ECMO insertion is considered in patients whose respiratory 

distress is not severe or when intubation or sedation carries high risk. 

Exclusion criteria were ECPR, age less than 18 years, and trans-

portation from other hospital under ECMO support. Primary outcome 

was hospital survival. 

Results: A total of 54 patients were included for the study. Among 

them, 38 patients (70.3%) were male and the mean age was 56.4 ± 

13.9 years. The cause of insertion was a cardiogenic shock (n=49), 

septic shock (n=1), post-lung transplantation (n=1) and acute respira-

tory distress syndrome (n=3). Support modes were venoarterial 

(n=50) and venovenous (n=4). The average ECMO support time 

was 12.8 ± 14.9 days. 21 patients (38.9%) never had intubation dur-

ing ECMO support. Other 33 patients (61.1%) had intubation after 

ECMO insertion. The reasons for intubation were surgery (n=14, 

42.4%), respiratory failure (n=10, 30.3%), and others (n=9, 27.3%). 

Weaning success rate was 88.9% (n=48). Survival to discharge rate 

was 80.8%(n=42). 

Conclusions: ECMO insertion through peripheral vessels itself may 

not require mandatory endotracheal intubation and ventilatory support. 

Non-intubated ECMO insertion is a strategy that can be tried in care-

fully selected patients by an experienced team. 

keyword : ECMO, Not intubated, Awake 
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Introduction: The aim of this study was to compare predictive equations 

with indirect calorimetry and identify the appropriate energy expenditure 

requirement of liver transplant (LT) recipients in South Korea.

Methods: This prospective observational study was conducted in a sur-

gical ICU in an academic tertiary hospital over three months. Thirty 

mechanically ventilated patients who had received liver transplants and 

were expected to stay in the ICU more than 2 days were studied. 

Resting energy expenditure(REE) was measured 48 hours after ICU 

admission using open-circuit indirect calorimetry. Theoretical REE was 

estimated using three predictive equations: Harris-Benedict methods, 

lreton-Jones ventilated, and Pennstate 1988. The REEs derived from 

each predictive equation were compared with the measured REE using 

an intraclass correlation coefficient (ICC) and a Bland-Altman plot.

Results: Penn-state 1988 equation showed 61% agreement (ICC 0.61) 

with indirect calorimetry measurement which was statistically sig-

nificant(p=0.00014), while the other two predictive equations showed 

poor agreement. The mean difference between the measured and pre-

dicted REE for each method was as follows: Harris Benedict method, 

145.67 ± 272.04 kcal; Ireton-Jones ventilated, -110.58 ± 298.81 kcal; 

and Penn state 1988, -67.13 ± 280.01 kcal. All three predictive equa-

tions seemed to have fixed bias, but Pennstate 1988 method seemed 

to have the least. Harris Benedict method tended to underestimate 

REE, while Ireton-Jones ventilated and Penn state 1988 tended to over 

estimate REE.

Conclusions: Although predicted REE calculated using the Penn state 

1988 method agreed (ICC 0.61,p=0.00014) with the measured REE, 

all three predictive equations had a fixed bias and appeared to be in-

accurate for predicting REE for liver transplantation recipients. 

Therefore, precise measurements using indirect calorimetry may be 

helpful when treating critically ill patients to avoid underestimating or 

overestimating their metabolic needs.

keyword : Indirect calorimetry, Energy expenditure assessment, ICU
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Introduction: Providing adequate amount of nutrition and deciding on 

which route to choose for patients with limited oral diet after emergency 

gastro-intestinal (GI) surgery are extremely challenging. The aim of this 

study is to evaluate effects of adequate calorie and protein provision on 

clinical outcomes of patients with high-risk of malnutrition after emer-

gency GI surgery for complicated intra-abdominal infection (cIAI).

Methods: 272 patients who underwent emergency GI surgery for cIAI 

between January 2007 and December 2017 and required post-operative 

mechanical ventilation therapy were selected for analysis. Patients are 

divided into two groups according to their risk of malnutrition. 

High-risk group was consisted with patients who had BMI <18.5 

kg/m2 or mNUTRIC score ≥5. Daily calorie and protein requirement 

and adequacy were calculated for each patient for maximum of 7 days. 

In each group, clinical outcomes of patients who received inadequate 

calorie and protein were compared with those who received adequate 

calorie, protein, or both. Baseline differences in these subgroups were 

matched using propensity score.

Results: In high-risk of malnutrition group, patients who received in-

adequate calorie and protein had higher rate of 30-day mortality 

(29.2% vs 12.5%; p = 0.014) than those who had adequate calorie 

(≥70% adequacy), protein (≥ 60% adequacy), or both. Kaplan-Meier 

survival curve also showed the same result (p = 0.033). Pulmonary 

effusion (31.9% vs 43.1%; p = 0.168), pneumonia (13.9% vs 13.9%; 

p = 1.000), infectious complications (56.9% vs 50.0%; p = 0.404) 

showed no significant differences between subgroups.

Conclusions: Inadequate calorie and protein supplementation is asso-

ciated with higher 30-day mortality in critically-ill patients with 

high-risk of malnutrition who underwent emergency GI surgery.

keyword : Nutrition, Calorie, Protein
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Introduction: Providing proper sedation to critical patients is very im-

portant because it not only reduces anxiety and discomfort but also af-

fect the outcome and survival rate. It is essential for the head & neck 

surgery patients to maintain the airway patency and viability of im-

planted flap. Recently, there were several studies about postoperative 

volatile sedation. This study aimed to find proper initial sevoflurane 

concentration for postoperative sedation in patient who had head and 

neck surgery with tracheostomy. In addition, we retrospectively ana-

lyzed the sedation quality and opioid consumption of inhalation seda-

tion in comparison with IV sedation in the same patient group.

Methods: We used Anesthetic conserving device (Anaconda®) for de-

livering sevoflurane. Target sedation level was RASS -2~-3. By 

Dixon’s method and isotonic regression method, we found ED 50 and 

ED 95 of initial sevoflurane for proper sedation. Sevoflurane concen-

traion, sedation duration, event of delirium, hypotension, ICU stay, 

hospital stay were recorded. In retrospective analysis, we compared 

them with IV sedation group with propofol.

Results: In a prospective study to determine the initial concentration 

of sevofluraine, 25 patients were enrolled. ED50 was 0.40±0.16 by 

Dixon’s method and 0.36 (83% CI: 0.26-0.54, 95% CI: 0.20-0.60) by 

Isotonic regression method. ED95 was 0.69 (83% CI: 0.62-0.72, 95% 

CI: 0.60-0.75). 

In a retrospective study comparing IV sedation, 49 patients were 

enrolled. Sevoflurane group showed no significant different with propo-

fol group in ICU stay, hospitalday, delirium and hypotension event 

during sedation. Remifentanil requirement during sedation was sig-

nificantly lower in sevoflurane group.
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Conclusions: We found proper initial end-tidal concentration of sevo-

flurane for head and neck surgery patient with tracheostomy. 

Compared with IV sedation using propofol, inhaled sevoflurane seda-

tion by Anaconda device seems to be safe and can spare opioid for se-

dation comparing to conventional propofol sedation.

keyword : Anesthetic conserving device , Head and neck surgery, 

Sedation 
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Comparison of vital signs changes between 

midazolam and dexmedetomidine as a 
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Introduction: The purpose of this study was to evaluate the changes 

of vital signs according to the types of sedatives used in intensive care 

unit (ICU).

Methods: Vital signs were recorded before and 6, 12, and 24 hours 

after dosing in the midazolam group (MIDA group) and dexmedeto-

midine group (DEX group) as sedatives for patients who underwent 

mechanical ventilation in the medical intensive ICU.

Results: 1. MIDA group consisted of 21 patients (14 patients with 

pneumonia, 4 patients with acute respiratory distress syndrome, 1 pa-

tients with chronic obstructive pulmonary disease and 2 patient with 

others), and the mean age was 61.4 ± 16.1 years with 15 males and 

DEX group consisted of 9 patients (6 patients with pneumonia, 1 pa-

tients with acute respiratory distress syndrome and 2 patient with oth-

ers), and the mean age was 68.8 ± 20.6 years with 7 males. 2. There 

was no difference in total ICU stay and mechanical ventilation period. 

There was no difference between the two groups in the mechanical 

ventilation setting index. During the 24 hours of machine ventilation, 

both groups showed a tendency to be over-sedated. 3. The changes of 

vital signs were most prominent after 12 hours of sedation. There was 

no significant difference in heart rate change after 12 hours of baseline 

between in MIDA group (-14.3 ± 15.6%) and in DEX group (-2.4 

± 27.8%). The systolic blood pressure change after 12 hours of base-

line between was -14.5 ± 17.7% in MIDA group vs. 0.7 ± 23.4% 

in DEX group (p = 0.09), diastolic blood pressure change was -15.9 

± 20.2% vs. 1.9 ± 20.9% (p <0.05), mean blood pressure change 

was -14.5 ± 16.2% vs. 1.8 ± 23.9% (p = 0.07). After 12 hours of 

sedation, blood pressure decreased by 20% or more 8 patients in 

MIDA group and 1 patient in DEX group.

Conclusions: In the early stage of sedation, midazolam showed a more 

marked drop in blood pressure than dexmedetomidine. It is considered 

necessary to maintain proper sedation level and to reevaluate after ad-

justing the appropriate dose of sedative for the verification, inter-

pretation and improvement of such phenomenon.

keyword : Mechanical ventilation, Sedative, Over-Sedation 
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Introduction: A rapid response team (RRT) have been established to 

manage patients with signs of clinical deterioration to prevent in-hospi-

tal cardiopulmonary arrests and mortality. The aim of our analysis was 

to determine the effect of a RRT implementation on code rates and 

in-hospital mortality in medical wards.

Methods: This retrospective study included adult patients admitted to 

medical wards at Seoul National University Hospital between July 12, 

2016 and March 12, 2018. A total of 4,223 patient admissions in 10 

months before RRT implementation and 4,168 patient admissions in 

10 months following RRT implementation were evaluated. Our RRT 

only works during daytime hours (7 AM to 7 PM) on weekdays. We 

compared code rates and in-hospital mortality between pre-RRT and 

post-RRT implementation.

Results: There were 76.5 RRT activations per 1,000 admissions and 

the most common reasons for RRT activation were tachypnea or hypo-

pnea (38%), hypoxia (29%), and tachycardia or bradycardia (19%). 

After RRT implementation, code rates from medical wards during day-

time on weekdays significantly decreased from 3.55 to 0.96 per 1,000 

admissions (adjusted odds ratio [aOR], 0.28; 95% confidence interval 

[CI], 0.09-0.84; p=0.023). However, code rates from medical wards 

during off-time did not differ between the pre-RRT and post-RRT pe-

riods (2.37 vs 2.88 per 1,000 admissions; aOR, 1.25; 95% CI, 

0.54-2.89; p=0.610). In-hospital mortality significantly decreased from 

5.61 to 4.25 per 100 admissions after RRT implementation (aOR, 

0.76; 95% CI, 0.62-0.93; p=0.009).

Conclusions: Implementation of RRT was associated with a significant 

reduction in both code rates during RRT operating times and in-hospi-

tal mortality in medical wards.

keyword : Rapid response team, Code rates, Mortality
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Introduction: Rapid response teams (RRTs) are widely used at many 

hospitals to recognize, assess, and triage deteriorating patients. 

Numerous studies have been conducted to determine the impact of 

RRTs. However, a meta-analysis of RRT studies demonstrated only 

weak evidence to support an overall reduction in in-hospital mortality. 

This suggests that further study of RRTs is warranted. Study of RRTs 

and their utilization by specific patient populations, such as cancer pa-

tients, would be helpful.

Methods: A retrospective cohort study of hospitalized patients requir-

ing RRT activation over 3-year period from January 2016 to 

December 2018 in a single academic medical center in Seoul, Republic 

of Korea.

Results: Of the 274 patients, 104 were cancer patients. Cancer patients 

had a significantly higher Charlson Comorbidity Score (5.0 vs 8.0. p 

< 0.001). Also, cancer patients had significantly higher APACHEII 

(14.0 vs. 17.5, p < 0.001) and MEWS (6.0 vs. 7.0, p < 0.001). 

Proportion of patients requiring ICU transfer was significantly higher 

in cancer patients (52.9% vs. 38.2%, p = 0.001). Cancer patients had 

a significantly higher in-hospital mortality compared with other patients 

(44.2% vs. 11.8%, p < 0.001). If the rapid response team event re-

quired an ICU transfer, in-hospital mortality was also significantly 

higher in cancer patient group (43.6% vs. 18.5%, p = 0.005). The 

utilization of RRT resources during the 3-year period studied was also 

much higher for cancer patients with 2.34 activations per 1,000 patient 

discharges compared with 0.78 per 1,000 patient discharges for the 
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other patients.

Conclusions: Oncology patients requiring rapid response team activa-

tion have a significantly higher in-hospital mortality and ICU mortality 

rate. Cancer patients also utilize RRT resources at a much higher rate.

keyword : Rapid response system, Cancer patients 

EO13-1

Mortality predicting model for the patients 

in surgical intensive care units and 

importance of increased respiratory rate

Ho Jung SHIN1, Sung Soo HONG1, Joohyun SIM2, Yun Tae JUNG1

111Department of Transplantation and Vascular Surgery, Ajou 

University School of Medicine, Korea
222Department of Pediatric Surgery, Ajou University School of 

Medicine, Korea

Introduction: Early and proper management of multimorbid hospital 

patients have an important role in improving the quality of care. The 

aim of this study is to determine which pre-operative variables were 

significantly associated with mortality of patients before admission to 

the surgical intensive care units(SICU).

Methods: 307 patients who admitted to SICU after emergency oper-

ation from 2013 to 2018 were recruited at the Department of General 

Surgery at Ajou university hospital. A total of 35 variables from data-

base were extracted, Cox regression models and restricted cubic spline 

(RCS) were used to evaluated the association between preoperative var-

iables and mortality.

Results: In the full model, respiratory rate(RR) was the most important 

predictor of mortality (χ2-df=11.8, p=0.001). The likelihood ratio χ2 

test showed significant added value of RR (p=0.008). The bias cor-

rected C-statistic was 0.785 with RR and 0.768 without RR. 

Conclusions: Compared with a set of available clinical risk factors, in-

crease of RR was a stronger predictor of preoperative mortality. In crit-

ically-ill patients who need emergency operation, increased RR could 

be a good surrogate marker for predicting a need for prompt manage-

ment including surgery and careful intensive care.

keyword : Mortality, Critically ill, Surgery 
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Various types of sepsis-induced myocardial 

dysfunction and their impact on mortality

June-Sung KIM, Muyeol KIM, Shin AHN, Won Young KIM

Emergency Medicine, Asan Medical Center, Korea

Introduction: Sepsis-induced myocardial dysfunction (SIMD) is a com-

mon phenomenon. However, because of its various manifestations, its 

epidemiology and characteristics have been not fully discovered. This 

study aimed to evaluate the extent of various type on transthoracic 

echocardiography (TTE) and their impact on in-hospital mortality.

Methods: This was a retrospective cohort study using a prospective 
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registry of septic shock at Emergency Department from January 2011 

and April 2017. All 836 consecutive adult septic shock patients with 

presumed cardiac injury were enrolled. Presumed cardiac injury was 

defined as high sensitivity troponin I level above 0.4 ng/ml at admis-

sion and SIMD was defined as left ventricle (LV) systolic/diastolic 

dysfunction, right ventricle (RV) diastolic dysfunction, or global/region-

al wall motion abnormalities (WMA).

Results: Of 446 (53%) septic shock patients with an elevated troponin 

I at admission, TTE underwent in 446 patients and 291 cases (65%) 

showed SIMD ((LV systolic function (n=185, 64%), LV diastolic 

dysfunction (n=109, 37%), RV dysfunction (n=112, 38%), WMA 

(n=209, 72%)). Among dysfunctions, only RV dysfunction was more 

common in in-hospital mortality and 30-day mortality group than that 

of survivor. However, multivariate analysis showed that any types of 

SIMD were not independent risk factors of mortality.

Conclusions: About half of patients with presumed cardiac injury in 

septic shock patients have various myocardial dysfunctions on TTE. 

WMA and LV systolic dysfunction are commonly affected but any of 

dysfunctions may not impact on mortality.

keyword : Septic shock, Organ dysfunction, Cardiomyopathy

EO13-3

Compare the clinical effects between 

unilateral and bilateral decompressive 

craniectomy

Sanghyuk Im, Do-Sung YOO, Jin EUN, Min-Young LEE, 

Young-Rae CHO, Won-Il JOO, Jae-Kun AHN, Hae-Kwan 

PARK, Shin-Soo JUN 

Department of Neurosurgery, Eunpyeong St. Mary’s Hospital, The 

Catholic University of Korea, College of Medicine., Korea

Introduction: Decompressive craniectomy is the most effective surgical 

treatment for medically uncontrollable increased intracranial pressure. 

There are various surgical methods to crania;l decompression. Until 

now, there is no report concerned, which surgical method is superior 

to the others. Authors prefer unilateral or bilateral craniectomy for 

massive brain edema patients, and compared the clinical results accord-

ing to these two DC methods. 

Methods: 279 patients who underwent unilateral (168 patients) or bi-

lateral (111 patients) craniectomy were included in this retrospective 

analysis, aneurysmal SAH (40 cases), massive ICH (19 cases), major 

infarction (66 cases) and traumatic brain injury (154 cases). In all pa-

tients monitored ventricular ICP during and after the surgery, and 

mean arterial pressure. Patient neurological outcomes, postoperative 

ICP variables, DC bone size were compared according to the DC 

methods. 

Results: The initial neurologic status measured by GCS was worse in 

bilateral DC group and initial ICP measured before the DC surgery 

was similar in both groups. The mortality rates was 37.5% (63/168) 

in unilateral vs. 36.0% (40/111) in bilateral (p=0.453) and favorable 

outcomes was 26.8% (45/168) vs. 26.1% (29/111) (p=0.508) in 

respectively. The total DC bone size (DC% = total DC area / skull 

surface area) was larger in the bilateral DC group than unilateral DC 

group (18.4% vs. 11.4%, respectively, p=0.000). 

Conclusions: The total DC bone size was larger in bilateral DC group, 

but total DC bone size did not influence on the postoperative ICP and 
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neurological outcomes. In general offending side DC bone size was 

larger in the unilateral DC group. Authors would like to insist that 

total decompressived bone area is not important for patient outcomes, 

so DC surgery should be done as closer and larger as the offending 

pathologic site.

keyword : Decompressive craniectomy, Intracranial pressure, Neurologic 

outcome
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Introduction: Antimicrobial resistance is one of the biggest problems 

in intensive care unit (ICU). Contact precautions are standard and im-

portant methods for preventing patient-to-patient transmission of multi-

ple drug-resistant bacteria. We are working on original contact pre-

cautions and have followed up bacterial culture tests and antibiograms 

in ICU.

Methods: This was a single-center, retrospective observational analysis 

of bacterial culture tests in Nagoya University emergency and medical 

ICU (EMICU) between January 1st, 2012 and December 31st, 2017. 

We have working on the original contact precaution ‘blue line protocol’ 

since 2015.

Results: A total of 1411 bacteria were detected from 705 patients; 232 

Staphylococcus aureus (16.4%), 180 Coagulase-negative staphylococci 

(12.8%), 139 Enterococcus (9.9%), 130 Klebsiella (9.2%), 130 

Escherichia coli (9.2%), 99 Enterobacter (7.0%), 97 Pseudomonas aer-

uginosa (6.9%), 78 Streptococcus (5.5%). MRSA was observed as 96 

(41.4%) in S. aureus. ESBL-producing bacteria were 16.2% (21/130) 

of E. coli and 0.8% (3/130) of Klebsiella. One of P. aeruginosa was 

MDRP. Drug-resistant bacteria were on decreasing trends from 2015.

Conclusions: There was a certain number of drug-resistant bacteria in 

EMICU. Our original contact precautions may be effective for pre-

venting multiple drug-resistant bacteria. We will continue to follow up 

bacterial culture tests and antibiograms in EMICU.

keyword : Infection, Antimicrobial resistance, Precaution
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Introduction: Sedation is a key part of intensive care practice (ICU) 

for minimizing patient discomfort and anxiety. The objective of our 

study was to assess the correlation of sedatives and mortality in crit-

ically ill patients who required MV for 48 hours or more. We hypothe-

sized that benzodiazepine-based sedation for MV may be associated 

with lower in-hospital mortality.

Methods: This study was a retrospective cohort study. Adult patients 

(age≥18) who received mechanical ventilation for 48 hours or more be-

tween 2008 and 2016 were identified and extracted from the NHIS 

database. In-hospital mortality, ICU length of stay, and hospital length 

of stay were also extracted.

Results: From January 2008 to December 2016, 158,712 patients re-

quiring mechanical ventilation for 48 hours or more were included in 

55 centers in Korea. And 39.7% (63,043) of patients received benzo-

diazepine during ICU stay. Benzodiazepine group had significantly 

higher in-hospital and 1-year mortality than non-benzodiazepine group 

(37.0 vs. 34.3, 55.0 vs. 54.4, respectively). Use of benzodiazepine has 

been decreasing from 2008 to 2016 after adjusting age, sex, mean of 

Elixhauser comorbidity index in Poisson regression analysis (Incidence 

rate ratio (IRR): 0.968, 95% CI:0.954-0.983, P <0.001). Since the 

second half of 2010, dexmedetomidine sales have continuously in-

creased whereas benzodiazepine use has steadily decreased and their 

correlation was significant (Correlation coefficient -0.861, p < 0.001).

Conclusions: The use of benzodiazepines for sedation of critically ill 

patients undergoing mechanical ventilation for more than 48 hours was 

associated with increased risk of in-hospital mortality and one year 

mortality. Considering the rapid increase in dexmedetomidine use and 

the recent guidelines, it can be speculated that sedation with dexmede-

tomidine may have contributed to the better short and long term out-

come in patients requiring prolonged mechanical ventilation.

keyword : Benzodiazepines, Mortality, Mechanical ventilation 
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Introduction: Rotational thromboelastometry (ROTEM) is a useful 

method for detecting hyperfibrinolysis (HF) in trauma patients. 

However, ROTEM detects HF only after high degrees of fibrinolysis. 

The aim of this study was to identify whether FIBTEM HF could 

be used to increase the sensitivity of HF diagnosed by ROTEM. We 

hypothesized that FIBTEM HF have a higher mortality than 

non-HF.

Methods: This is a single center observational cohort study performed 

in the level 1 trauma center in Korea (Pusan National University 

Hospital). Trauma patients with an Injury Severity Score (ISS) >15 

and ROTEM performed in the emergency department from January 

2016 to December 2017 were included. Patients <15 year were 

excluded. EXTEM HF was defined as maximal lysis (ML) > 15% 

in EXTEM, and FIBTEM HF was defined as ML > 15% in 

FIBTEM. We divided patients into three groups, EXTEM HF 

group, FIBTEM HF group, non-HF group. And we compared the 

mortality rate of three groups.

Results: Four hundred two trauma patients were included into the 

study over a 2 year period. EXTEM HF group, FIBTEM HF 

group, and non-HF group were 37(9.2%),132(32.8%), and 

233(57.9%), respectively. The mean (SD) ISS was 29.7(9.7). Of the 

total 402 patients, 83 (20.6%) died. In 30 of 37 patients (81.1%) with 

EXTEM HF, in 29 of 133 patients (22.0%) with FIBTEM HF, and 

in 24 of 233 patients (10.3%) with non-HF died (P <0.001 for 

EXTEM HF vs. FIBTEM HF, P=0.002 for FIBTEM HF vs. 

non-HF).

Conclusions: The mortality rate was highest in the order of EXTEM 

HF group, FIBTEM HF group, and non-HF group. FIBTEM HF 

as compared with non HF, resulted insignificantly higher mortality. 

FIBTEM HF may be used as a diagnostic modalities to improve the-

sensitivity of HF diagnosis in trauma patients.

keyword : Trauma, Thromboelastometry, Hyperfibrinolysis 
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Introduction: It is difficult to decide the timing of extubation and pre-

dict the success of extubation for mechanically ventilated patients in 

ICU, therefore, a careful assessment should be necessary. We devel-

oped a standard assessment template which includes the assessment of 

patients such as the amount of secretion, cough strength, and cuff-leak. 

It also includes the prediction for extubation failure. We evaluated the 

patient characteristics who required reintubation, and the accuracy of 

prediction for extubation failure and the reasons for reintubation.

Methods: This is a retrospective observational study conducted in 

emergency ICU of Kobe city medical center general hospital. The in-

clusion criteria were adult patients who received mechanical ventilation 

for at least 24 hours and planned extubation in ICU from July 2016 

to March 2018. We collected the records of the assessment template 

for extubation. The risk of extubation failure was predicted as three 

categories (low, 0-20%; moderate, 20-40%; high, more than 40%). 

Extubation failure was defined as the need for reintubation within 7 

days after planned extubation.

Results: During the study period, 399 patients met the inclusion 

criteria. Of these, 27 patients (6.8%) required reintubation within 7 

days. The actual proportion of extubation failure was lower than pre-
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dicted, however, it increased as predicted risk increased (4.2% of 

low-risk patients, 11.0% of moderate-risk patients, and 35.7% of 

high-risk patients). The most frequent reason for reintubation was up-

per airway obstruction. The predicted reasons for reintubation were 

more accurate among patients who were assessed as moderate and 

high-risk of extubation failure than among those who were assessed as 

low-risk.

Conclusions: The actual proportion of extubation failure was similar to 

predicted one, however, the predicted reason for reintubation was not 

so accurate especially among low-risk patients.

keyword : Extubation, Reintubation, Airway obstruction 
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Introduction: Clot contraction reinforces hemostasis by providing an 

impermeable barrier and contractile force. Since computed tomography 

(CT) attenuation of intracerebral hemorrhage is largely determined by 

the density of red blood cells, clot contraction can be reflected in an 

increase of Hounsfield unit (HU) of hematoma. Thus, we hypothe-

sized hematoma expansion is more likely to occur in intracerebral hem-

orrhage with lower mean HU.

Methods: A total of 89 spontaneous intracerebral hemorrhage patients 

with onset to first CT within 24 hours were analyzed. Hematomas 

were segmented using semiautomated planimetry to measure the vol-

ume and mean HU. Hematoma expansion was defined as an increase 

in hematoma volume by over 33% or 6 mL. Multivariable logistic re-

gression was performed for hematoma expansion. The discrimination 

power of mean HU for hematoma expansion was assessed using 

C-statistic.

Results: The CT attenuation of hematoma at initial scan was 57.5±3.3 

HU and the volume was 16.9±23.2 mL. Hematoma expansion oc-

curred in 37.1% of patients. The CT attenuation of hematoma was 

lower in patients with hematoma expansion than with no expansion 

(55.7±2.9 HU vs. 58.6±3.1 HU, p-value<0.01). Multivariable logis-

tic regression revealed the mean HU of hematoma was inversely asso-

ciated with hematoma expansion (adjusted odds ratio, 0.67; 95% con-

fidence interval, 0.51–0.89). The C-statistic of the predictive model in-

creased from 0.66 to 0.84 after adding mean HU (p-value<0.01).

Conclusions: Intracerebral hemorrhage with lower mean HU of hema-

toma at presentation is more likely to undergo hematoma expansion. 

This finding indicates the importance of clot contraction to reinforcing 

hemostasis after intracerebral hemorrhage.

keyword : Intracerebral hemorrhage, Hematoma expansion, Clot con-

traction 
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Introduction: The success rate of ultrasound-guided arterial catheter-

ization was reported to be extremely low in pediatric patients with an 

artery depth ≥4 mm. Recent research suggests that another ultra-

sound-guided technique called Dynamic Needle Tip Positioning 

(DNTP) facilitates real-time visualization of the needle tip in the short 

axis view. This study aimed to validate the hypothesis that accurate vis-

ualization of the needle tip, using DNTP, would improve the success 

rate of ultrasound-guided radial artery catheterization, in patients with 

radial artery depth ≥4 mm, compared to the conventional ultra-

sound-guided technique.

Methods: Patients (n=40; age < 3 years) with artery depth ≥4 mm 

were randomly divided into the DNTP or conventional group, and un-

derwent ultrasound-guided radial artery catheterization using the 

BEST
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DNTP and conventional method, respectively. The primary outcome 

was the first attempt success rate of the arterial catheterization. 

Secondary outcomes included the overall success rate within 10 mi-

nutes, catheterization time, number of insertion attempts, and posterior 

wall puncture of the artery.

Results: The first attempt success rates were 85% and 50% (P=0.018; 

relative risk=1.7; 95% confidence interval: 1.06-2.73), the overall suc-

cess rates within 10 minutes were 95% and 60% (P=0.008; relative 

risk = 1.58; 95% confidence interval: 1.09-2.3), and posterior wall 

puncture rates were 5% and 50% (P=0.0014; relative risk = 0.1; 95% 

confidence interval: 0.014-0.71) in the DNTP and conventional 

groups, respectively. The number of attempts were significantly lower 

in the DNTP group than in the control group (median = 1 vs. 1.5; 

P=0.01). The median (interquartile range) catheterization times were 

38 (34-55.5) seconds and 149 (49.5-600) seconds in the DNTP and 

conventional groups, respectively (P=0.0003).

Conclusions: DNTP improved the first attempt and overall success 

rate of ultrasound-guided radial artery catheterization, compared to the 

conventional ultrasound-guided technique, in pediatric patients with the 

radial artery depth ≥4 mm.

keyword : Chldren, Artery, Ultrasound 
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Introduction: It is well known that warming of nasal endotracheal tube 

reduces nasal damage during naso-tracheal intubation. Also, there is 

randomized double blind study that reveals warming of double lumen 

tube before intubation in lung surgery reducing sore throat and vocal 

cord injury. We hypothesize that thermal softening of single lumen en-

dotracheal tube will be effective for reducing airway injury. In this pro-

spective double-blind randomized trial, We will investigate thermal 

softening can reduce vocal cord injury, hoarseness, sore throat.

Methods: patients (n=180) undergoing ear, nose surgery were 

randomized into two groups(n=90 each) depending on whether plain 

single lumen endotracheal tube was warmed or not before intubation. 

In thermal softening group, SLTs were placed in warm saline(40도) 

for 10 min. In control group, SLTs were placed in room temperature 

saline for 10 min. The vocal cords were examined by using video-

laryngoscopy just before extubation by otorhinolaryngologist. 

Hoarseness and sore throat were evaluated for one post operative days. 

The primary outcomes were the incidence of sore throat, hoarseness, 

and vocal cord injuries

Results: Among the 68 patients, sore throat [19/34 vs 24/34, risk ratio 

(95% CI): 0.79 (0.55-1.15), P=0.21], hoarseness [15/34 vs 19/34, 

risk ratio (95% CI): 0.79 (0.49-1.28), P= 0.33], vocal cord injury 

[6/34 vs 3/34, risk ratio (95% CI): 2.00 (0.54-7.35), P=0.30]

Conclusions: Tracheal intubation using a SLT with thermal softening 

decreased the incidence and severity of sore throat on postoperative day 

when compared with a SLT without thermal softening
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Introduction: Use of a physician-manned prehospital emergency medi-

cal service (EMS) has recently become widespread in Japan. 

Understanding the epidemiology of critically ill patients is essential for 

planning national and regional physician-manned prehospital EMS 

systems. However, current knowledge on patients receiving physi-

cian-manned prehospital EMS is sparse. The present study aimed to 

determine the clinical features of critically ill patients with and without 

physician-manned prehospital EMS, using a national inpatient database 

in Japan.

Methods: Using the Japanese Diagnosis Procedure Combination in-

patient database, we identified all hospitalized patients transported to 
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tertiary emergency centers by physician-manned EMS or EMS without 

a physician from April 2014 to March 2015. We collected data on pa-

tient characteristics, in-hospital mortality, admission diagnoses, ad-

vanced life support interventions, and incidence of critical illnesses. 

Results: We identified 497,911 hospitalized patients transported to ter-

tiary emergency centers by EMS. Of these, 15,507 (3%) patients were 

hospitalized via physician-manned EMS. The majority of admission di-

agnoses in the physician-manned EMS group were classified “diseases 

of the circulatory system” (45%) and “injury, poisoning and certain 

other consequences of external causes” (34%). The rates of in-hospital 

mortality, advanced life support interventions, and critical illnesses in 

the physician-manned EMS group were 22%, 51%, and 53%, 

respectively. The median incidences of hospitalized patients via physi-

cian-manned EMS, advanced life support interventions, and critical ill-

nesses were 12, 137, and 205 per 100,000 persons per year in facilities 

with physician-manned EMS, respectively. 

Conclusions: Our study indicates that physician-manned EMS is dis-

patched to a relatively small proportion of critically ill patients in Japan.

keyword : Critical illness, Prehospital care, Emergency medical service 
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Introduction: The best ventilator mode for patients receiving non-

invasive ventilation (NIV) is unknown. This study was aimed to com-

pare the effectiveness of two pressure modes (i.e., pressure support ven-

tilation [PSV] and pressure controlled ventilation [PCV]) in patients 

receiving NIV.

Methods: This was a prospective observational study of adult patients 

who were admitted to 20 intensive care units (ICUs) and received 

NIV treatment for acute respiratory failure. Primary outcomes were 

NIV success rate and associated risk factors. Secondary outcomes were 

the comparisons of primary diagnoses and complications.

Results: Among 156 patients receiving NIV, 29 were treated with PCV 

mode and 59 treated with PSV mode. The mean age was 73.3 years 

and mean body mass index 21.0 kg/m2. There were no differences 

both in underlying lung diseases and in primary causes for NIV in 

both groups. However, applied inspiratory positive airway pressure 

(IPAP) was higher in patients with PCV than those with PSV (18.0 

vs. 15.0 cm H2O). More patients with PCV received sedatives and 

experienced dry mouth than those with PSV did. Twenty-four (27.2%) 

patients experienced NIV failure and 13 (14.8%) died in hospital. PSV 

mode showed a tendency for higher survival rate and was a significant 

factor for NIV success (odds ratio [OR], 2.303; 95% confidence inter-

val, 1.216 to 4.360) in multivariate analysis. In addition, immunocom-

promised state, de novo respiratory failure, post-NIV respiratory rate 

were inversely associated with NIV success.

Conclusions: In the ICU settings, Immunocompromised state, de novo 

respiratory failure, and post-NIV respiratory rate were inversely asso-

ciated with NIV success. However, PSV mode was a significant factor 

associated with NIV success.

keyword : Noninvasive ventilation, Respiratory failure, PSV
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Introduction: Fluid therapy is one of the most important management 

for critically ill hypotensive patients. Diameter and collapse index of 

IVC (DCIIVC) checked by ultrasound is known to reflect patient’s in-

travascular volume status and fluid responsiveness well. We wanted to 

evaluate the clinical usefulness of DCIIVC as a tool of point of care 
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for resuscitation in critically ill hypotensive patients by prospective ob-

servational study.

Methods: Hypotensive patients admitting to ICU between May 2017 

and October 2017 were enrolled. The inclusion criteria were age be-

tween 17 and 70, systolic blood pressure < 90 mmHg and abnormal 

DCIIVC. DCIIVC group used DCIIVC as a guide for resuscitation 

until DCIIVC became normal. In Non DCIIVC group fluid therapy 

was done by physician’s decision. Clinical outcomes were compared

Results: The average age of DCIIVC vs Non DCIIVC group was 64 

vs 66 years old. Male and female ratio was 17:13 vs 19:11. Main 

causes of admission were pneumonia, exacerbation of chronic ob-

structive lung disease, cerebrovascular accident, post-major surgery, ab-

dominal infection, major trauma. Mean systolic pressure was 83 vs 81 

mmHg. Mean diameter of IVC was 18.9 vs 18.3 mm. Mean collapse 

index of IVC was 67 vs 64%. Total amount of fluid input (TAFI) 

in DCIIVC group vs Non DCIIVC group after 24 hours was 3,560 

vs 4,130 (p<0.05). TAFI in 48 hours was 6,910 vs 8,420 (p<0.01). 

Lactate at admission, 24 hours and 48 hours after admission were 3.8 

vs 4.1, 3.1 vs 3.2 and 2.1 vs 1.9 respectively. Mean duration of me-

chanical ventilation, ICU stay, hospital stay was 4.5 vs 4.1, 6.3 vs 7.2, 

17.2 vs 18.1 respectively. Overall mortality was 13.3 vs 16.7 %. Except 

TAFI, there was no statistical difference.

Conclusions: DCIIVC can be checked easily and used as a tool of 

point of care of resuscitation for critically ill hypotensive patients. 

Using DCIIVC as a guide of resuscitation helps physician to infuse 

fluid restrictively without adverse outcomes.

keyword : Fluid therapy, Inferior vena cava, Point of care 
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Introduction: Elderly patients are being increasingly admitted to the in-

tensive care unit (ICU) for mechanical ventilation (MV) and prevalence 

of sarcopenia which develop with aging is subsequently increasing. The 

objective of this study was to identify the association between sarcopenia 

and extubation failure in patients with long-term MV.

Methods: Patients (≥18 years) who were admitted to ICU with 

long-term MV more than 7 days between January 2014 and February 

2019 were identified retrospectively. Patients who died or were trans-

ferred with keeping MV, who underwent tracheostomy with the failure 

weaning from MV, and who had not undergone abdominal computed 

tomography within 3 days before or after intubation were excluded. 

Failed extubation was defined as reintubation within 48 hours after the 

extubation after long-term MV over 7 days. We divided the patients 

into 2 subgroups; extubation success group and failure group and com-

pared the each parameter including maximum inspiratory pressure 

(MIP), rapid shallow breath index (RSBI) and sarcopenia, between the 

two groups. Sarcopenia was defined as a L3 muscle index of less than 

49 cm2/m2 for men and of less than 31 cm2/m2 for women using 

Korean-specific cut-offs for sarcopenia as evaluated on previous epi-

demiologic study. 

Results: A total of 45 patients were included and 11 (24.4%) patients 

failed to be extubated. Mean MIP (23.5 ± 11.8 vs. 32.4 ± 9.3, p 

= 0.134) and RSBI (57.2 ± 26.5 vs. 55.3 ± 20.4, p = 0.803) were 

not different between the two groups. The proportion of the patients 

whose value were satisfied the cutoff for extubation were not different 

neither between the groups regarding MIP and RSBI. There were no 

significant differences in age, sex, BMI, comorbidities, nutritional sta-

tus and cause of intubation between the two groups. The extubation 

failure group showed higher proportion of sarcopenia (90.9% vs. 

58.8%, p = 0.05) and longer length of MV (10.7 ±4.1 vs. 9.6 ±3.4, 

p < 0.001) compared to the extubation success group. Multivariate lo-

gistic regression revealed that length of intubation (OR = 1.439, 95% 

CI = 1.12-1.85), and sarcopenia (OR = 24.382, 95% CI = 

1.00-594.86) were independent risk factors for extubation failure after 

long-term MV.

Conclusions: Sarcopenia was significantly associated with extubation 

failure after long-term MV over 7 days. It is important to diagnose 

and treat sarcopenia in critically ill patients to reduce extubation failure 

rates.

keyword : Sarcopenia, Critically ill patients, Mechanical ventilation 
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Introduction: Recently the mortality rate due to sepsis has been re-

ported to differ between obese and non-obese patients, however, the 

mechanism of the difference is still unclear. A long-acting vasodilatory 

peptide, adrenomedullin (AM), is secreted and expressed in the kid-

neys, lung, vasculature, and heart, but recent studies have shown that 

adipocytes also secrete AM. We hereby hypothesize that AM secreted 

from adipose tissue plays a pivotal role in the pathophysiology of sepsis 

to make a difference of the prognosis in the obesity and non-obesity.

Methods: We generated adipocyte-specific AM knockout mice by 

crossing aP2-cre mice with AM-floxed mice (aP2-AM KO). We per-

formed phenotypic analysis of the resultant aP2-AM KO mice.

Results: Under normal chow diet condition, aP2-AM KO mice ex-

hibited higher systolic blood pressure (SBP) (91.5±1.6 vs 87.2±2.0, 

n.s, at 8 weeks of age; 104.1±3.0 vs 96.8±1.9 mmHg, p<0.05, at 

32 weeks of age) compared to the control mice. Under high-fat-diet 

(HFD) condition, SBP was more significantly increased in aP2-AM 

KO mice (88.3±1.4 vs 87.1±0.9, n.s, at 8 weeks of age; 119.2±1.7 

vs 108.5±2.0 mmHg, p<0.001, at 32 weeks of age) compared to the 

control mice. Plasma AM concentration was significantly lower under 

HFD condition in aP2-AM KO mice（129.8±17.0 vs 213±33.0 

pg/ml, p<0.05）than that of control mice both at 32 weeks of age. 

AM deficiency in adipocytes did not significantly affect body weight, 

heart rate, renin-angiotensin-aldosterone system activity, and echo-

cardiographic assessment of cardiac function. Interestingly, aP2-AM 

KO mice crossed with AM transgenic mice, in which AM is over-se-

creted by the liver, rescued high blood pressure under HFD condition 

at 32 weeks of age (118.0±1.4 99.6±2.6 mmHg, p<0.001).

Conclusions: These results indicate that adipocytes-derived AM is one 

of main factors affecting blood pressure. Further investigation is need-

ed to clarify how AM plays a role in the pathophysiology of sepsis.

keyword : Sepsis, Obesity, Adrenomedulin
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Introduction: An apnea test is essential step for diagnosing brain death, 

and it is known to be relatively safe. However, it could occur various 

complications like hypoxia, arrhythmias and hypotension. Herein, we 

identified risk factors of failed apnea test and determined their optimal 

cut-off values.

Methods: We retrospectively analyzed 512 patients of apnea test to di-

agnose brain death and classified into two groups according to success 

or failure of the test. Demographics, value of arterial blood gas analysis 

(ABGA), and systolic blood pressure (SBP) during the test were col-

lected, and alveolar-arterial gradient (A-a gradient) and PaO2/FiO2 ra-

tio were calculated to evaluate the respiratory status. 

Results: 484 patients were completed the apnea test and 28 patients 

were aborted because of hypotension or refractory hypoxemia. SBP, 

pH, arterial partial pressure of oxygen (PaO2) and PaO2/FiO2 ratio 

were higher in success group, whereas A-a gradient was lower. In mul-

tivariate analysis, the low SBP (OR 0.976, 95% confidence interval 

[CI] 0.958– 0.994, p=0.011), low pH (OR 0.004, 95% CI 0.000 – 
0.184, p=0.005) and elevated A-a gradient (OR 1.005, 95% CI 

1.003-1.008, p=0. 001) were associated with apnea test failure. The 

optimal cut-off values to predict the test failure were 105mmHg for 

pre-testing SBP, 7.326 for pre-testing pH, and 556.4mmHg for 

pre-testing A-a gradient. After the odds ratio were calculated based on 

the cut-off value for each risk factor, there were significant odds ratio 

of 3.433 for SBP≤105 (95% CI 1.412-8.348, p=0.007), 8.082 for pH

≤7.326 (95% CI 2.855-22.879, p<0.001) and 8.737 for A-a gra-

dient>556.4 (95% CI 3.495-21.839, p<0.001), respectively.

Conclusions: The clinicians need to pay more attention and prevent the 

apnea test failure with proper correction of risk factors such as low 

SBP, high A-a gradient or acidemia prior to the apnea test. Early rec-

ognition and aggressive management for the risk factors would be im-

portant in the effort to reduce failure rates of apnea test 

keyword : Apnea test, Brain death, Predisposing factor 
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Introduction: Endotoxin is a potent mediator of sepsis, but the clinical 

usefulness of measuring its activity in patients with sepsis or septic 

shock is uncertain.

Methods: The study was performed at a tertiary referral teaching hos-

pital with 28 medical intensive care unit beds in Seoul, Korea. We pro-

spectively included patients with sepsis or septic shock between 

December 2017 and September 2018. The endotoxin activity assay 

(EAA) levels were measured within 48 hours after ICU admission. 

Patients were classified into low-EAA (EAA < 0.6, n = 32) and 

high-EAA (EAA ≥ 0.6, n = 46) groups and were compared to each 

other.

Results: Among 78 patients included, the mean age was 66.7 ± 11.0 

years and male were 51 (65.4%). The most common primary infection 

site was lung (n = 39, 50.0%) followed by abdomen (n = 23, 29.5%). 

Gram-negative bacteria were confirmed in 29 (37.2%) including 2 

(2.6%) cases of gram-negative and gram-positive mixed infection. The 

baseline sepsis related organ failure assessment (SOFA) score was sig-

nificantly higher in high-EAA group than low-EAA group (9.5 ± 3.1 

in low-EAA group and 11.2 ± 3.1 in high-EAA group, p = 0.022). 

The EAA level was significantly correlated with the SOFA score (r 

= 0.286 and p = 0.012). However, the 28-day ICU mortality rates 

were not significantly different between the EAA groups (22.0% in 

low-EAA group and 15.4% in high-EAA group, p = 0.478). We per-

formed 3 (3.8%) cases of polymyxin B hemoperfusion and all cases 

were applied in high-EAA group. Interestingly, no 28-day ICU mor-

tality was observed in patients with polymyxin B hemoperfusion.

Conclusions: In patients with sepsis or septic shock, the EAA level was 

significantly correlated with the severity of illness which was repre-

sented as the SOFA score. However, we could not observe significant 

difference in 28-day ICU mortality rate between the EAA groups. 

Further studies are required to confirm our findings.

keyword : Endotoxins, Sepsis, Septic shock 
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Introduction: A proactive rounding (PR) means that the medical emer-

gency team (MET) nurse identifies the deteriorating high risk patient 

and provides preemptive intervention. Modified early warning score 

(MEWS) is known to be a useful tool for detecting high risk deterio-

rating ward patients. In previous studies, evidence for the impact of 

PR by MET on patient outcomes is varied. Therefore, the purpose 

of this study is to evaluate the effect of PR on patient outcomes.

Methods: This study is retrospective review of a prospectively collected 

database. MEWS based PR was implemented for a month in August 

2018. The patients’ outcomes were compared pre-PR (August 2017) 

and post-PR (August 2018) period. The PR criteria was derived by 

analyzing the characteristics of deteriorating ward patients who were 

contacted MET. The PR criteria were MEWS ≥4 or lactic acid ≥4 

among screened patients on a single criteria. The primary outcome of 

this study was number of MET activation by PR, and the secondary 

outcome was patient outcomes. Patient outcomes were analyzed by 

multiple logistic regression analysis with adjusted by age, sex, co-

morbidity, MET activation reason, and severity to improve causality.

Results: The total study period included 452 deteriorating ward pa-

tients who were contacted MET (193 patients pre-PR and 259 pa-

tients post-PR). Numbers of activation by MET nurse increased from 

88 patients (45.6%) in the pre-PR period to 153 patients (59.1%) in 

the post-PR period (p< .002). The mean MEWS were 5 in the 

pre-PR and 4 in the post-PR (p<0.001). Compared with pre-PR and 
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post-PR, there was a significant decrease in the ICU admission (42.0% 

vs. 23.50%, OR 0.42, 95% CI 0.241-0.746, p=0.003) and 28 days 

mortality (57.9% vs. 35.3%, OR 0.40, 95% CI 0.231-0.677, p=0.001) 

in post-PR period.

Conclusions: Proactive rounding by MET is associated with reducing 

unplanned ICU admissions and 28 days mortality as well as increased 

numbers of MET activation.

keyword : Proactive rounding, Rapid response system, Modified early 
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Introduction: Health providers in Intensive care unit have to basic 

medical knowledge as well as advanced knowledge and skills, practical 

ability to utilize medical equipment, communication skill with other de-

partments and occupations. Education of knowledge, basic medical 

equipment is possible through traditional education methods including 

lectures, but communication ability, teamwork and decision making are 

limited by traditional teaching methods.

Simulation-based training can applications including skills acquisition, 

decision making, crisis management, teamwork and professionalism 

(Raemer DB, 2009).

This activity is intended to improve the ability of health providers, 

staffs to cope with emergency situation and communication ability by 

applying simulation-based training for patient with cardiac surgery.

Methods: From July 2017 to July 2018, there were held committees 

for simulation-based learning planning. 12 meetings were held for sce-

nario development and education evaluation. After that, 6 simu-

lation-based learning was conducted. The education consisted of a mul-

tidisciplinary team including professors, clinical medical doctor, nurses. 

Each training program developed and applied a scenario that can be 

experienced in a real intensive ICU room, such as ventricular tachy-

cardia due to mediastinal hemorrhage after aortic valve replacement, 

cardiac arrest due to coronary vasospasm after coronary artery bypass, 

and cardiac arrest due to bronchospasm. 

After learning program, we measured self confidences, Post code stress 

scales and educational satisfactions.

Results: Self-confidence scale was 4.56/10 before education and 5.72/10 

after education. Detailed question was Using defibrillator, artificial air-

way intubation, Insertion of Central venous catheter or Arterial catheter 

and ECMO installation. The performance of Using defibrillation, and 

artificial airway intubation was significantly increased after training 

compared to before training.

The Post code stress scale was 67/100 before education and 64.61/100 

after education, which was not statistically significant but the level of 

stress was decreased.

Degree of educational satisfaction, average of 4/5 points was obtained 

in accordance with the training requirement, knowledge increase, prac-

tical training, necessity, communication, and education time. Especially, 

it was showed high record in practical training and communication.

Conclusions: Simulation based training proved to be effective training 

to improve self-confidence and to reduce CPR stress. There will be a 

large number of employees with little experience due to the recruitment 

of new employees and the change of workers in the major. We plan 

to train each quarter and plan to apply more scenarios.

keyword : Simulation-Based learning, Cardiac Surgical ICU team 
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Outcome of hospital-acquired pneumonia 

after postoperative patients activated by 

medical emergency team

Da Hye KIM1, Jin Me LEE1, Yu Jung SHIN1, Ju Ry LEE1, Sun 

Hui CHOI1, Jeongsuk SON1, Youn Kyung JUNG1, Eun Joo 

CHOI1, Un Jeoung KOI1, Jin Won HUH2, Sang-Bum HONG2

111Medical Emergency Team, Asan Medical Center, Korea
222Internal Medicine, Asan Medical Center, Korea

Introduction: Postoperative pulmonary complications, such as pneumo-

nia, are a major cause of morbidity, mortality, prolonged hospital stay 

and high costs of care. However, there are less research for outcome 

of postoperative pneumonia patients activated by medical emergency 

team (MET). The aim of this study was to evaluate the outcome of 

postoperative pneumonia patients activated by MET.

Methods: It was a retrospective cohort study of hospital-acquired pneu-

monia (HAP) patients activated by MET in general ward at the Asan 

Medical Center from January 2016 to December 2017. We compared 

postoperative pneumonia patients activated by MET with non-operative 

pneumonia patients activated by MET.

Results: This study included total of 724 patients, comprised 90 with 
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postoperative pneumonia patients and 634 controls. After MET activa-

tion of postoperative pneumonia patients, ICU transfer was 50 patients 

(55.6%) and ward observation was 40 patients (44.4%). The median 

(IQR) hospital days were 40 days (24-70). The 28-day mortality was 

17.8%, hospital mortality was 23.3%.

Conclusions: HAP after postoperative develops small percent of pa-

tients but shows high mortality activated by MET.

keyword : Hospital-Acquired pneumonia, Medical emergency team, 

Postoperative pneumonia 

KO15-4

CCU Procedure manual update & 

utilization-satisfaction improvement

Jayoung KOO, Minyoung KIM, Eunku KIM, Heejin AHN, 

Hyojin CHANG, Hyerim SHIN, Rhanhee LEE 

CCU, Severance Hospital, Korea

Introduction: [Backgraound] Many invasive procedures have been per-

formed in ICU. In addition, there are more significant and urgent pro-

cedures which happen at bed side. The Procedure Manual can make 

ICU nurses, especially new or younger nurses cope with various and 

unpredictable situations properly from accurate preparation to safe 

completion. To ensure consistency and accuracy, the Manual must be 

designed to help reduce variation within given processes and updated 

periodically that can make sure of Patient Safety and improve Nurses 

Satisfaction. 

[Goal] The purpose of this activity is to evaluate the Manual 

Satisfaction and to improve ICU nurses’ ability to cope with urgent 

situations that makes their satisfaction ultimately.

Methods: [Method] Structured questionnaires, asking satisfaction of 

the Manual including selected and updated procedures, were turned. 

The satisfaction index consisted of 4 sections: accessibility, accuracy, 

objectivity, and repeatability. Satisfaction of each section was measured 

on a 5 point Likert scale. And with the Manual, we demonstrated how 

to prepare 5 procedures individually. 44 CCU nurses participated in 

this simulation. We measured the level of knowledge about the proce-

dures before and after the demonstration.

Results: [Result] Most of CCU nurses were satisfied with the Manual 

that was updated and renewed.(F.1) Especially accessibility and ob-

jectivity were evaluated above average. The level of knowledge after 

demonstration with the Manual, was increased generally.(F.2) In the 

case of PD cath. insertion, the difference of level of knowledge is big-

ger than other procedures. 

Conclusions: [Conclusion] I suggest that the Manual be updated peri-

odically and more procedures be added which are performed frequently 

these days. And more contents like nursing records, need to be made 

up. Last, I expect that new and younger nurses’ empowerment is in-

creased and their self-satisfaction is improved by using the Manual 

actively.

keyword : The updated Manual, The Level of Knowledge, Satisfaction 

index 
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The effectiveness of part time rapid 

response system implementation on general 

ward cardiopulmonary resuscitation 

incidence; Two years’ experience in a 

tertiary referral hospital

Sohye KIM1, Dong Hyun LEE2, Jin-Heon JEONG2,

Youn Hui WON1, Chul JUNG1

111Rapid Response Team, Department of Nursing, Dong-A University 

Hospital, Korea
222Intensive Care Medicine, Dong-A University Hospital, College of 

Medicine, Dong-A University, Korea

Introduction: Reducing preventable cardiopulmonary resuscitation 

(CPR) in general ward is one of most important purpose of Rapid 

Response System (RRS). Recent RRS is often organized as a concise 

and minimal operating team due the limitation of manpower and cost.

The RRS of Dong-A University Hospital started in April 2017 as a 

part-time RRS, consisting of 1 regularnurse and 2 ICU intensivists. 

The operation time was 9~18 o’clock on weekdays. The purpose of 

this study is to find out the effect of part-time RRS on the reduction 

of occurrence of general ward CPR.

Methods: This is a retrospective study to compare the incidence and 

associated factors of general ward CPR before and after the im-

plementation of RRS. Data of overall admitted adult patients and those 

with CPR before (April, 2014 ~ March, 2017, 36 months) and after 

(April, 2017 ~ December, 2018, 21 months) the implementation of 

RRS were reviewed. The incidence of general ward CPR between 

pre-RRS periods and post-RRS periods were compared.

Results: For the period, RRS worked on only 401 days of 638 days 

(62.9%) and 376 cases of general ward CPR were identified; 226 cases 

(60.1%) before RRS implementation and 150 cases (39.9%) after RRS 

implementation. The overall CPR incidence per 1,000 admissions was 

2.42 before the RRS and 2.69 after the RRS (p=0.234). Cox propor-

tional hazards regression analysis was performed to assess the risk factors 

for CPR. The patient's age (OR=1.031; 95% CI,1.023 – 1.039, 

p<0.001) and Charlson comorbidity index (OR = 1.030; 95% CI,1.013 

– 1.046, p < 0.001) were only associated with general ward CPR.

Conclusions: The implementation of part-time RRS was not associated 

with reduction of general ward CPR.

keyword : Rapid Response System, Cardiopulmonary Resuscitation

KO15-6

Difficulties of end-of-life care and 

educational needs of nurses in intensive 

care unit: A mixed methods study

Hyun sook KIM1, Eun Kyoung CHOI2, Tae Hee KIM3,

Hye Young YUN3, Eun Ji KIM3, Jin Ju HONG3,

Jeong A HONG3, Geon Ah KIM3, Sung Ha KIM3

111Department of Nursing, Sevrance hospital, Korea
222Yonsei University College of Nursing, Mo-Im Kim Nursing Research 

Institute, Korea
333Department of Nursing, Sevrance hospital, Korea

Introduction: ICU nurses frequently experience death than in ward. 

They frequently experience anxiety over sudden death of their patients, 

immaturity for accepting the process of death, emotional frustration, ex-

haustion etc. Therefore, the ICU nurses need to prepare for end-of-life 

care more than nurses working in other nursing practice fields. This 

study aimed to identify the difficulty with End-of-life Care (EOLC) 

experienced by ICU nurses and to investigate their educational needs 

for EOLC.

Methods: This study used mixed methods, surveying 125 ICU nurses 

working at a university hospital. Quantitative data (N=106) were col-

lected through questionnaires and analyzed using Independent t-test, 

ANOVA, Mann-Whitney U test and Scheffé test. Qualitative data 

(N=19) were collected through focus group interviews and analyzed 

through qualitative content analysis. 

Results: The mean score on difficulties of EOLC was 3.41 out of 5. 

The results of integrating quantitative and qualitative research are as 

follows. Extended domain is the limitation of ICU as a dying place, 

the Lack of resources for end-of-life care., the psychological burden on 

providing of end-of-life care and the difficulties of End-of-life care for 

patients and their families. Confirmed domain is the conflict on ex-

cessive treatment when a patient is in the end-of-life phase. The educa-

tion needs derived from the qualitative research were categorized into 

4 themes: 1) guidelines of professional EOLC, 2) spiritual care, 3) 

program of affective care for feelings of patients, families, and nurses, 

and 4) activities for contemplating upon death.

Conclusions: This study confirmed that ICU nurses face extreme diffi-

culty in providing EOLC. In addition, qualitative research confirmed that 

they needed EOL nursing program. To reduce the nurses’ difficulties in 

providing EOL care, there is an urgent need to develop a program for 

EOL nursing education tailored to the educational needs of the nurses. 

keyword : Intensive care units, Nurses, End of life care, Educational 

Needs Assessment 
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KO15-7

Activity for the increasement in revenue 

through the improvement of cost accounting 

system

MI OK PARK, HYOMINIM

Department of Nursing , Seoul National University Hospital, Korea

Introduction: An enormous well-trained professionals and a vast medi-

cal devices are allocated at ICU to treat critically ill, compromised 

patients. So that the ICU care often regarded as a cost consuming part 

of health care. The profit model and the reimbursement of ICUs have 

to be improved. Nurses count the direct and indirect cost consumed 

during the treatment, and put those in the medical system. But many 

nurses experience difficulties in cost accounting activity because of the 

rapid transition of national insurance coverage, the various healthcare 

resources, etc.

Methods: In this quality improvement project, we planned diverse 

strategies to advance the nurses' cost accounting task at once.

1. Cost accounting system standardization

2. Modification and newly-established automatic matching system of 

the nursing activities and the cost accounting system

3. Brand new manual of the cost accounting system

4. Instruction for nurses

5. Formal request to create a new cost accounting items for ICU

Results: We standardized all of the 7 ICU's cost accounting categories 

and items in newly established system. 84.7% of ICU nurses are sat-

isfied with the revised system. ICU nurses are instructed about the 

proper cost accounting system, especially about the additional charge 

during the night time. In result, the night time additional charge has 

increased 3times after the education. About 90% of ICU nurses are 

satisfied with the Quality Improvement project. 79.9% of ICU nurses 

are satisfied with the availability of the brandnew manual of the system.

Conclusions: The improvement of cost accounting system is essential 

to rev up the revenue of the hospitals. By this project, the nurses' 

knowledge about the cost accounting has been advanced so the addi-

tional night time charge has been increased 3 times, so can be con-

tributed to the revenue of our institute. Additional efforts to get the 

medical treatments which are not reimbursed into the national in-

surance system are necessary.

keyword : Cost, Cost accounting, ICU 

KO15-8

Making the children’s hospital intensive 

care unit a safer environment

HYUN JU KANG

Nursing department(Neonatal Intensive Care Unit), Seoul National 

University Hospital, Korea

Introduction: The importance of infection control and safety manage-

ment in the NICU & PICU has always been an important issue. 

Thus, more thorough management is required in areas directly related 

to patient safety and nosocomial infection such as; preparation and in-

jection of intravenous medications, breast milk and formulas, high-risk 
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medical devices, and keeping a sanitary environment inside the care 

unit. In cooperation with infection and safety related departments, de-

tailed protocols and checklists regarding these four areas were devel-

oped and applied to actual clinical practice.

Methods: 1) Nurses’ knowledge and perception level on infection con-

trol and patient safety were evaluated.

2) All intravenous antibiotics were prepared by the Pharmacology 

Department.

3) The following statistics were constantly monitored and shared with 

all staff members: hand hygiene compliance rate, centrally inserted 

catheter insertion&care compliance rate, CLABSI incidence rate.

4) Protocols for the proper storage and preparation of breast milk and 

formulas were developed.

5) ncubator management and disinfection checklists were developed.

6) Using appropriate checklists, HEPA filters, ventilation openings, 

and curtains were inspected.

Results: In total, four sets of detailed guidelines were devised and ap-

plied to actual practice. As a result, nurses’ knowledge on infection 

control improved from 77.2% to 85.5%, and their infection control 

compliance rate improved from 4.01% to 4.23%. Furthermore nurses’ 

knowledge and perception rate on safety management both improved, 

from 68.7% to 81.4% and from 3.73% to 4.01%, respectively.

Conclusions: By implementing guidelines and providing education on 

infection control and patient safety, staff members’ knowledge and per-

ception rate regarding theses issues improved. Also, such stand-

ardization of several work processes contributed towards creating a 

more coherent work atmosphere.

keyword : NICU, PICU, Patient safety 

KO15-9

Promoting job satisfaction of junior nurses 

through mentoring

Hye Gyong YU, Hyeyun HONG, Wonjeong LEE, Ji hee PARK, 

Hae rim KIM, Sang hyuk PARK, Da bin RYU, Jinyong NAM 

CCU, Severance hospital, Korea

Introduction: It is very important to secure excellent nursing staff to 

improve the quality of nursing in ICU. However, because of high 

turnover rates, the shortage of nursing staff has become a global 

concern. Therefore, to provide high quality of nursing care, reducing 

of turnover intention which experienced nurses have desperately needs 

to sustain of experienced nurse. According to a recent study, mentoring 

is useful method to relieve stress from work and to reduce turnover 

rate by sociopsychological support and career development to mentees. 

So, we conducted this QI program through continuous mentoring 

which can enhance job satisfaction of junior and senior nurses.

Methods: The main stress factors related to the work experience of the 

junior nurses were confirmed through a structured questionnaire. 

Senior nurses with more than 10 years of clinical experience in the 

ICU were matched with junior nurses to 1:1 or 1:2, and designed the 

mentoring as an hour meeting based on pre-interview questionnaire. In 

order to measure the effectiveness of mentoring, we measured the func-

tion of mentoring and job satisfaction between before and after mentor-

ing through structured questionnaires.

Results: The main stress factors related to the work experience of the 

ICU nurses were heavy workload(79%), professional role con-

flicts(76%), adequacy of rewards(71%), personal relationship(69%), 

lack of knowledge(65.5%), and night shift(64.5%). The results of the 

pre-interview questionnaire on the function of mentoring recognized by 

the junior nurses showed that they were expected to have role models, 

acceptance and support functions before the mentoring. But, after the 

mentoring, it revealed that they felt helpful about counseling(p=.011) 

and exposure & introduction(p=.019) both related with personal 

relationship.

However, there was no significant difference of job satisfaction between 

before and after of mentoring.(p=.094)

Conclusions: Junior nurses have various stress factors, such as pro-

fessional role conflict, personal relationship, and lack of knowledge be-

sides heavy workload of the ICU.

The mentoring by senior nurses showed a lot of improvements in func-

tion of counselling, exposure and introduction both related with person-

al relationship despite the limited frequency of mentoring. Therefore, 

it is expected that continuous mentoring will be a helpful method to 

cope flexibly with the various stresses of junior ICU nurses.

keyword : Mentoring, Job Satisfaction, Job stress 
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Improving intra-hospital transport using 

checklist in cardiac intensive care unit

Sunhee PARK
1
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2

111Cardiac Care Unit, Samsung Medical Center, Korea
222Internal Medicine and Cardiovascular Center, Samsung Medical 

Center, Korea

Introduction:

The cardiac intensive care unit requires a lot of intra-hospital transport 

for disease related procedures or examinations, for operation and fast 

bed turn-over rate. Severity of the patients is very diverse and uni-

fication of their intra-hospital transport class is difficult. Thus, there are 

some difficulties in critically ill patients transport because check of 

transport class via communication with medical staffs is required in ev-

ery transport.

For several years, severity of critically ill patients in cardiac intensive 

care unit has risen continuously, which is giving potential threatening 

to the patient safety in the intra-hospital transport. Actually, various pa-

tient safety accidents are occurring, in connection with poor preparation 

for transport, poor knowledge related to equipment, and insufficient 

charge of monitor. Accordingly, active intervention is required for im-

provement of medical service quality and patient safety.

Methods:

1. Development checklist for the intra-hospital transport of critically ill 

patients

2. Preparation pre and post-care manual after selecting high frequency 

test, procedure, operation items

3. Improvement of knowledge; prepare the education material on 

guideline and necessary equipment

4. Reinforcement of awareness on patient safety accident, complications; 

display journal review

5. Reinforcement of communication with medical staffs on transport 

class; check and share intra-hospital transport and its class in the 

whole round time, using daily goal work sheet

Results:

- Incidence of patient safety accident related to in-hospital transport= 

0.7%

- Collection and analysis period: 2018.03.15~2018.09.15

Conclusions:

As results of the quality improvement project, it was shown that the 

incidence of patient safety accident was lower than 1.7%, the lowest in-

cidence of patient safety accident displayed on the existing journal.

We propose to expand portably available tests and operate intra-hospi-

tal transport team to support high risk critically ill patients.

keyword : Intra-Hospital transport, Critically ill patients, Checklist
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prevention of delirium in the intensive care 

unit: A pilot study
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111Department of Nursing, Dong-A University, Korea
222Stroke intensive care unit, Dong-A University hospital, Korea

Introduction: ICU delirium is an important clinical issue that affects 

both patient outcome and the medical staff. The SCCM guideline rec-

ommends monitoring and prevention using nonpharmacologic protocol. 

The purpose of this study was to develop a music therapy using virtual 

reality as a nonpharmacologic intervention for prevention of delirium 

in ICU and to evaluate the feasibility and effectiveness a of the 
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program.

Methods: This pilot study was conducted in the stroke ICU at one 

university Hospital in Korea from June to October 2018. The music 

therapy program was derived through data collection, analysis, dis-

cussion, and safety conformation. A quasi-experimental design with 

nonequivalent control group pretest-posttest was used. An experimental 

group (n=27) received the music therapy twice a day for each 20 mi-

nutes (5 songs). The intervention began after guiding the adaptation 

of the virtual reality device, being informed about selection of music, 

and the explanation of the use of egg-shakers. Participants in the con-

trol group (n=27) received usual care. The Korean version of the 

CAM-ICU was used to measure the delirium. 

Results: Six of the experimental groups dropped out and a total of 48 

patients became final subjects. 12 (57.1%) of music selections were se-

lected for the preliminary list, 15 (74.1%) were using musical 

instruments. There was a significant difference in the incidence of de-

lirium among the experimental group and the control group (p=.003).

Conclusions: Using virtual reality, it was effective for prevention of de-

lirium in the ICU as music therapy different from music listening. 

Side effects did not occur. The satisfaction of medical staff was good 

with regard to the applicability. 

keyword : Delirium, Music therapy, Virtual reality
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intensive care unit patients: Comparisons 

with APACHE II, SAPS 3, and MPM0 III
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111Seoul National University Hospital, Nursing, Korea
222Department of Internal Medicine, Division of Pulmonary and Critical 

Care medicine, Korea
333Seoul National University College of Medicine, Korea

Introduction: In this study, we analyze the performance of the Acute 

Physiology and Chronic Health Evaluation (APACHE) II, APACHE 

IV, Simplified Acute Physiology Score (SAPS) 3, and Mortality 

Probability Model (MPM)0 III in order to determine which system 

best implements data related to the severity of medical intensive care 

unit (ICU) patients.

Methods: The present study was a retrospective investigation analyzing 

the discrimination and calibration of APACHE II, APACHE IV, 

SAPS 3, and MPM0 III when used to evaluate medical ICU patients. 

Data were collected for 788 patients admitted to the ICU from January 

1, 2015 to December 31, 2015. All patients were aged 18 years or old-

er with ICU stays of at least 24 hours. The discrimination abilities of 

the three systems were evaluated using c-statistics, while calibration was 

evaluated by the Hosmer-Lemeshow test. A severity correction model 

was created using logistics regression analysis.

Results: For the APACHE IV, SAPS 3, MPM0 III, and APACHE 

II systems, the area under the receiver operating characteristic curves was 

0.745 for APACHE IV, resulting in the highest discrimination among 

all four scoring systems. The value was 0.729 for APACHE II, 0.700 

for SAP 3, and 0.670 for MPM0 III. All severity scoring systems 

showed good calibrations: APACHE II (chi-square, 12.540; P=0.129), 

APACHE IV (chi-square, 6.959; P=0.541), SAPS 3 (chi-square, 

9.290; P=0.318), and MPM0 III (chi-square, 11.128; P=0.133).

Conclusions: APACHE IV provided the best discrimination and cali-

bration abilities and was useful for quality assessment and predicting 

mortality in medical ICU patients.

keyword : APACHE, Mortality Probability Model, Simplified Acute 

Physiology Score 



The 39th KSCCM Annual Congress and Acute Critical Care Conference 2019 

200

KO16-4

Effects of knowledge of intensive care unit 

syndrome, job stress, and self-efficacy on 

nursing activities among intensive care unit 

nurses

YOON CHUNG CHUNG

SURGICAL INTENSIVE CARE UNIT, KONKOK UNIVERSITY MEDICAL 

CENTER, Korea

Introduction: The purpose of this study was to identify the impact of 

intensive care unit (ICU) nurses' knowledge of ICU syndrome, job 

stress, and self-efficacy on nursing activities, and to provide evidence for 

nursing education and promoting nursing activities in intensive care.

Methods: This study compiled convenience sampling of nurses who 

currently work in all ICUs in five hospitals.

The participants were 225 nurses who agreed to participate in this 

study. 

The collected data were analyzed using SPSS version 22.0. Descriptive 

statistics, t-tests, one-way analysis of variance, Pearson’s correlation co-

efficient, and multiple regression were utilized.

Results: Nursing activities of the subjects were significantly different 

according to age, general clinical experience, ICU experience, ICU 

syndrome nursing guidelines, and education related to nursing care for 

patients with ICU syndrome.

The subjects' nursing activities were significantly positively correlated with 

the ICU nurses’ knowledge of ICU syndrome, job stress, and 

self-efficacy. The subjects' self-efficacies were significantly positively corre-

lated with the ICU nurses’ knowledge of ICU syndrome and job stress.

The variables affecting the nursing activities of the subjects were job 

stress, self-efficacy, and nursing practice guidelines related to ICU 

syndrome. The explanatory power of the variables was 22.1%.

Conclusions: The results of this study suggest that it is necessary to 

develop an intervention to improve the nursing activities of ICU syn-

drome among ICU nurses, to improve self-efficacy, and to develop 

nursing practice guideline related to ICU syndrome.

keyword : ICU syndrome, Nursing activities, Nursing practice guideline 
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Early mobility program settling activities for 

patient in PICU

Miseong SONG

Pediatric Intensive Care Unit, Samsung Medical Center, Korea

Introduction: The Early Mobility Program in ICU, which started at 

The John’s Hopkins Hospital in America, proved its effectiveness in 

fast recovery of patients and resulted in a decrease of the number of 

hospitalization days and improvement of the quality of life. This pro-

gram has introduced in Korea since 2013, targeting critically ill adult 

patients for its acknowledged benefits. However, early mobility program 

targeting at pediatric patients in ICU has not been initiated yet. Thus, 

it is necessary to conduct a research on the arrangement of pediatric 

early mobility team and the development and application of program.

Methods: Plan/Do/Check/Act 

1. Identification of the necessity of the early mobility in ICU

2. Identification of medical staff's awareness and education needs about 

the early mobility in ICU

3. Education about early mobility program for nurse

4. Early mobility program team formation, program development and 

application

Results: 1. The 3% improvement in awareness, and the 6% reduction 

in educational needs after education

2. The number of cases of the early mobility for pediatric pa-

tients(2018/07~09): A total of 192 cases 

3. Adverse event rate during the early mobility program : 0 cases

Conclusions: 1. Repeated training about the necessity of the early mo-

bility in ICU and its protocol, including acquaintance in staff

2. Necessity of human resource and establishing cultural climate to de-

crease workload

3. Necessity of expanding programs to encourage parent’s involvement 

and participation 

keyword : Pediatric, Early mobility 
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facilitated sense-making intervention 

program
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Introduction: Family with patients in ICU experience various physical 

and psychosocial problems. Considering that the family support affects 

patient outcomes, healthcare professionals must pay more attention to 

the ICU family. However, not enough intervention studies have been 

conducted to help these family members. 

Methods: This study aimed to develop and identify the effects of facili-

tated sense-making intervention (FSMI) program on family sat-

isfaction, anxiety, depression and stress. The FSMI program consisted 

of 2 main components: personalized instruction and participation in 

bedside activities. A comparative time series design was used. A total 

of 52 ICU families participated in the study, 26 in the control group 

and 26 in the intervention group. The intervention group received the 

FSMI program including personalized instruction using ICU family 

workbook by nurses and family participation in bedside activities, 

whereas only information with brochure was provided for the control 

group. Family satisfaction, anxiety, depression and stress were meas-

ured to verify the effects of the FSMI program. The descriptive sta-

tistics were analyzed by frequency, percentage, mean for characteristics 

of ICU patient and family. The homogeneity of two group was ana-

lyzed by t-test, χ2-test, Fisher’s exact test. The effects of program were 

analyzed by Repeated measures ANOVA using SPSS 21.0 program.

Results: Families receiving FSMI program reported better family over-

all satisfaction (p= <.001) as well as lower stress scores ( p= <.05) 

compared to the control group at 3 days after ICU admission. In par-

ticular, the score of satisfaction with information needs and decision 

making subscales were significantly increased in the experimental group 

than in the control group (p< .001). On the contrary, FSMI program 

did not significantly reduce the level of anxiety or depression (p> .05).

Conclusions: The result of the study show that FSMI program would 

be an effective nursing intervention in improving family member`s sat-

isfaction and reliving stress. Hence, the FSMI program can be utilized 

to help ICU family cope with the stressful situation.

keyword : Family nursing, ICU, Satisfaction 
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Efficient taking over and overtime work 

reduction activities

Gukgeun LEE, Eunyong KU, Suyeong IM, Yunjeong KANG 

Department of Intensive Care Unit, Kunkuk University Medical 

Center, Korea

Introduction: In a recent study, a nurse's overtime work was longer 

than any other job. The average workweek is 9.8 hours, 9.1 hours for 

evening work, and 10.9 hours for night work (Lee, 2018). The in-

crease in overtime results in many side effects, such as reduced work 

satisfaction, accumulated fatigue, decreased nursing quality, and 

turnover. Based on this, pre-analysis and brainstorming were conducted 

to reduce overtime work. This identified inefficient takingover methods 

and procedures as major problems. Therefore, the activity was planned 

for efficient handover of nurses and reduction of overtime work.

Methods: We want to improve communication methods and procedures 

between nurses to reduce overtime. Specifically, efficient taking over ac-

tivities are intended to reduce overtime by more than 30 percent.

Improvement strategy

1) Shorten the overall taking over time. 

2) Reduction in time of patient taking over. 

3) Clear work classification for the job that occurred at the time of 

taking over.

4) Change of attitude of experienced nurses. 

5) Personal aspects. (waiting for colleagues) 

6) Delay in EMR recording.

Results: The overtime hours of intensive care nurses decreased 51.37% 

from an average of 112.00(min) to 54.47(min). Comparing overtime 

hours by department, MICU reduced 62.63% from an average of 

115.00(min) to 42.97(min), and SICU decreased 39.48% from an 

average of 109.00(min) to 65.97(min). 

Monitoring and continuous feedback have also improved the complete-

ness of records within working hours.

Conclusions: The effect of the activities on the improvement strategy 

has achieved very significant results. However, considering that the im-

provement strategy excludes environmental and process factors, the im-

provement activity is continuously modified and supplemented to fur-

ther reduce overtime work. 

Therefore, the government will conduct continuous overtime work 

cut-off activities by supplementing the improvement targets and drasti-

cally eliminating unnecessary practices.

keyword : Taking over, Intensive Care Unit, Over time 

KO16-8

Performing comprehensive patient safety 

accident prevention interventions

Sunhee YUN

Neurocritical care unit, Neurocritical care unit, Seoul ST. Mary's 

Hospital, The Catholic University of Korea, Korea

Introduction: Analysis of NCU patient safety accidents in 2017 re-

vealed that unplanned tube removal among safety accidents were the 

highest at 53%, followed by drug-related errors(30%) and sample-la-

bel-related errors due to double-check omissions(10%). Patient safety 

accidents cause not only the life of the patient but also waste of un-

necessary time and economic loss, and the PI activity have been tried 

to prevent and manage it.

Methods: The PDCA methodology was used in the PI. In this PI, 

improvement activities were carried out by putting 1-2-5 as a catch-

phrase to reduce unplanned tube removal, drug-related errors, and 

sample-label-related errors due to double-check omissions. This activ-

ities were carried out at the same time. Especially, Activity 1 was per-

formed during the time of the evening in which the operated patient 

with inserted tube entered. Activity 2 was performed during the time 

of night work when the number of collected samples increase. Finally, 

activity 5 was performed intensively during daytime work when medi-

cation tasks are frequently performed.

Results: The number of unplanned tube removal decreased by 93.8% 

compared to the time before the intervention. No sample bar code er-

ror from double-check omissions occurred. Drug-related errors were 

reduced by 78% when compared to the time before the intervention.

Conclusions: This PI activity significantly reduced the incidence of un-

planned tube removal, sample bar code error due to double-check 

omissions, and drug related errors. Therefore, if this activity is carried 

out continuously and actively in the future, it will help to build a safety 

culture. 

keyword : Patient safety, Accident prevention 
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EP1-1

Earthquake characteristics and causes of 

deaths of the great hanshin-awaji 

earthquake and great east Japan 

earthquake in Japan

Satomi Iijima
1
, Ju MIZUNO

2

111The Main Institution of Setogaya Dental office, Medical Corporation 

of Sekoukai, Japan
222Department of Anesthesiology and Pain Medicine, Juntendo 

University Faculty of Medicine, Japan

Introduction: We have experienced two great earthquake for a quarter 

of a century in Japan; the Great Hanshin Awaji Earthquake and Great 

East Japan Earthquake. In the present study we compared the earth-

quake characteristics and causes of deaths between the two great 

earthquakes.

Methods: White Paper on Land, Infrastructure, Transport and 

Tourism in Japan 2010 [1] and White Paper on Police in Japan 2012 

[2] were used as the references for this study.

Results: The Great Hanshin Awaji Earthquake occurred at 5:46 JST 

on January 17, 1995 in the southern part of Hyogo prefecture in Japan, 

when combined with Osaka, known as Hanshin. It measured 6.9 on 

the moment magnitude scale. The focus of the earthquake was located 

17 km beneath its epicenter, on the northern end of Awaji island, 20 

km away from the center of Kobe city, which with its population of 

1.5 million was hit by the strongest tremors. The latest report confirmed 

5,483 deaths [1]. The causes of deaths were death by suffocation or 

crushed to death 3,979 (73%), trauma death 425 (8%), burned to death 

403 (7%), head or neck injury death 172 (3%), visceral injury death 

68 (1%), other death 143 (3%), and unknown death 293 (5%).

The Great East Japan Earthquake was a magnitude 9.0–9.1 undersea 

megathrust earthquake off the coast of Japan that occurred in extensive 

areas across the Tohoku and Kanto districts at 14:46 JST on 11 

March, 2011. The earthquake triggered powerful tsunami waves that 

may have reached heights of up to 40.5 meters in Miyako in Iwate 

prefecture of the Tohoku district, and traveled up to 10 km inland in 

the Sendai area. The Japanese National Police Agency report on June 

2018 confirms 15,896 deaths. 15,786 persons were died in Iwate, 

Miyagi, and Fukushima prefectures of the Tohoku district [2]. The 

causes of deaths were death by drowning 14,308 (90.6%), trauma 

death or crushed to death 667 (4.2%), burned to death 145 (0.9%), 

and unknown death 666(4.2%).

Conclusions: Grasping the earthquake characteristics might be useful 

for preparation for autopsy derived cause of death.

keyword : Suffocation, Crushed to death, Drowning 

EP1-2

Hybrid logistic function characterization of 

left ventricular pressure-time curve in left 

heart catheterization

Ju MIZUNO1, Mikiya OTSUJI2, Arita HIDEKO3,

Kazuo HANAOKA3

111Department of Anesthesiology and Pain Medicine, Juntendo 

University Fuculty of Medicine, Japan
222Department of Molecular Preventive Medicine, Graduate School of 

Medicine, The University of Tokyo, Japan
333Department of Anesthesiology and Pain Relief Center, JR Tokyo 

General Hospital, Japan

Introduction: The left ventricular (LV) pressure-time curve (PTC) 

during one cardiac cycle in left heart catheterization includes much use-

ful information for evaluating LV inotropism and lusitropism. 

Nonlinear regression analysis using the least-squares method is a val-

uable tool for elucidating the mechanism, summarizing information, 

eliminating noise, allowing speculation regarding unmeasured data, and 

separating the effects of multiple factors. We proposed that the iso-

volumic LV PTCs in some animal experiments have been presented 

with a hybrid logistic (HL) function which is the difference between 

two sigmoid logistic functions. In the present study, we applied some 

types of the HL function models for the clinical field and investigated 

which type of the HL function equation could precisely fit the LV 

PTCs in the human hearts.

Methods: The 30 LV PTCs at 1 ms interval during one cardiac cycle 

in left heart catheterization in 10 patients were recorded and fitted with 

the four kinds of the HL function equations using the least-squares meth-

od; P(t) = A/{1 + exp[–(4B/A)(t – C)]} – D/{1 + exp[–(4E/D)(t 

– F)]} + G (Eq. 1), P(t) = A/{1 + exp[–(4B/A)(t – C)]} – D/{1 

+ exp[–(4E/D)(t – F)]} (Eq. 2), P(t) = A/{1 + exp[–(4B/A)(t – 
C)]} – A/{1 + exp[–(4E/D)(t – F)]} + G (Eq. 3), and P(t) = A/{1 

+ exp[– (4B/A)(t – C)]} – A/{1 + exp[–(4E/D)(t – F)]} (Eq. 4).

Results: The mean correlation coefficients (r) of the best-fitted HL 

function curves with Eqs. 1, 2, 3, and 4 were 0.9983, 0.9977, 0.9979, 

and 0.9972, respectively. The r value of Eq. 1 was significantly largest 

among Eqs. 1-4.

Conclusions: The HL function model with seven parameters precisely 

fits the LV PTCs in the human hearts. The seven HL function pa-

rameters can reliably characterize the LV pressure and time course for 

evaluation of cardiac inotropism and lusitropism regardless of species.

keyword : Inotropism, Lusitropism, Logistic function 
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EP1-3

Red dengue

Su Ching TAN, Choo Wei KNG

Department of Anaesthesia, Penang General Hospital, Malaysia

Introduction: Dengue infection is a mosquito-borne viral infection that 

endangers an estimated 2.5 billion people worldwide. Clinical manifes-

tations of dengue ranges from a febrile illness to a life-threatening con-

dition characterized by extensive plasma leakage. 

Methods: Case Report: 

A 37-year-old Malay gentleman presented to us with dengue fever 

complicated by acute massive upper gastro-intestinal bleeding. Such 

cases are associated with high mortality. His resuscitation involved 

transfusion of 25 pints of packed cell, 2 pints of whole blood, 4 units 

of fresh frozen plasma, and 7 units of platelet in total, over a period 

of 8 days due to profuse, recurrent upper gastrointestinal bleeding. 

Early diagnostic endoscopy was performed and medical treatment in-

cluding the use of intravenous vitamin K, tranexamic acid and desmo-

pressin remained the main management. The purpose of this case re-

port is to highlight the importance of early identification and re-

suscitation of dengue patients complicated by significant gastrointestinal 

bleed. 

Results: Packed cell is preferred over whole blood, however prophy-

lactic blood transfusion is not advised. In such cases, early diagnostic 

endoscopy is beneficial to determine the severity and site of gastro-

intestinal bleeding, but therapeutic endoscopy runs the risk of worsen-

ing the bleed.

Conclusions: In conclusion, early identification, resuscitation and medi-

cal treatment remains the mainstay of management in dengue patient 

with significant upper gastrointestinal bleed. 

keyword : Dengue, Upper Gastrointestinal Bleed, Fluid management 

EP1-4

A case of successful airway securing by 

using airway device in emergency room

SEITETSU HAI

Surgery, Anesthesiology, Kyusyu University, Japan

Case: Tracheal intubation in the emergency room is often not as good 

as the operating room.

The doctor in charge should keep that in mind, it is important to as-

sume and prepare in advance.

This time we report a case of a successful case of tracheal intubation 

by using airway device for patients with oral masses thought to be dif-

ficult to tracheal intubation in emergency room.

keyword : Tracheal intubation in the emergency room, Airway device, 

Difficult airway 

EP1-5

Comparison of lung ultrasound to chest 

radiography for diagnosis of pulmonary 

complications after cardiac surgery in 

children

Smriti mahaju BAJRACHARYA
1
, Pragati SHRESTHA

1
, 

Apurv SHARMA2

111Department of cardiac anesthesia and intensive care unit, Shahid 

Gangalal National Heart Center, Nepal
222Department of anesthesia and pain medicine, Nepal mediciti, Nepal

Introduction: Pulmonary complications are frequent in cardiac surgery, 

representing an important cause of morbidity, prolongation of hospital 

stay and need for repeated examinations¹². Chest X-rays are done rou-

tinely to detect such complications. Lung ultrasonography is an alter-

native test to detect pulmonary complications that can be done easily 

on bedside. The purpose of this study is to compare diagnostic per-

formance of lung ultrasound in comparison to chest X-ray to detect 

pulmonary complication after cardiac surgery in children

Methods: In this prospective observational study, 141 consecutive pe-

diatric patient aged less than 14 years scheduled for cardiac surgery 

were enrolled during the 6 months period. Lung Ultrasound was done 

on the first post-operative day of cardiac surgery and compared to 

Chest X-ray done on the same day to detect pleural effusion, con-

solidation, pulmonary atelectasis and pneumothorax.

Results: 141 patients were studied of which 58.9% were male and 

41.1% female. Ultrasonography had an overall sensitivity of 60 %, spe-

cificity of 72.4%, positive protective value(PPV) of 31.9% and negative 

predictive value(NPV) of 89.3% and diagnostic accuracy(DA) of 

70.2% for diagnosing consolidation. Similarly, ultrasonography had 

overall sensitivity of 90%,specificity of 82.6%, PPV of 46.1% and NPV 

of 98% and DA of 83.6 % for diagnosing pleural effusion. For ate-

lectasis, ultrasonography had sensitivity of 50%,specificity of 76.9%, 

PPV of 30.7% and NPV of 88.2% and DA of 72.3%. No pneumo-

thorax were detected during our study period.

Conclusions: Lung ultrasound is an alternative non-invasive technique 
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which is able to diagnose pulmonary complications after cardiac surgery 

with acceptable diagnostic accuracy with no proven complications and 

may decrease exposure to ionizing radiation and possibly cost.

keyword : Lung ultrasound, Cardiac surgery, Children 

EP1-6

Mean perfusion pressure deficit in septic 

shock as a marker of outcome

SURGEON CAPTAIN SAMBHU DUTTA

Internal medicine and Critical Care, St. Ann Hospital, Sriharipuram, 

Visakhaptanam, India 530011, India

Introduction: Changes in mean perfusion pressure (MPP) from normal 

baseline values may be studied as surrogate marker of organ perfusion 

in septic shock resuscitation.

In patients with septic shock, we aimed to investigate Mean perfusion 

pressure as an ideal indicator for tissue perfusion during hemodynamic 

monitoring in septic shock management.

Methods: We obtained premorbid baseline mean arterial pressure 

(MAP), central venous pressure (CVP), and MPP, and then recorded 

data from intensive care unit admission 2 hourly for the first 24 hours 

to calculate hemodynamic deficits. We recorded 4-hourly lactate meas-

urements for 96 hours. The association of mean perfusion pressure 

with lactate values and other hemodynamic markers by multivariate lo-

gistic regression

Results: Of 54 patients, 23 (51%) had severe shock. Median MAP 

deficit was similar for patients with or without severe shock. Median 

MPP deficit was 29% in patients with severe shock and 24% in those 

without (P = .04), a difference determined by greater CVP levels. 

Central venous pressure was independently associated with worsening 

of severe shock and organ dysfunction (odds ratio, 1.26 [95% con-

fidence interval, 1.01-1.58]; P = .04).

Conclusions: Mean arterial pressure and Mean Perfusion Pressure def-

icits were substantial in septic shock patients, with patients with severe 

shock and organ dysfunction having a greater MPP deficit. However, 

only CVP was independently associated with severe shock with organ 

dysfunction. These findings suggest a possible role for venous con-

gestion in septic shock with organ dysfunction.

keyword : Mean perfusion pressure, Shock, Sepsis 

EP1-7

DMAT activity in kansai international airport 

for typhoon 21

Arisa MURATSU, Kentaro KAJINO, Yasuyuki KUWAGATA 

Department of Emergency and Critical Care Medicine, Kansai Medical 

University, Emergency and Critical Care Medicine, Japan

Case:〔Background and purpose〕Typhoon 21 with a very strong force 

landed in Japan on September 4, 2018. It particularly caused great 

damage to the Senshu Region of Osaka prefecture. Consecutively, 

Disaster Medical Assistance Team (DMAT) activity base headquarters 

(DMAT headquarters) was established in 2 disaster base hospitals in 

the Senshuregion. We are reporting our activities at Kansai International 

Airport, which we were dispatched from the Izumisano district DMAT 

headquarters at Senshu critical care medical center (SCCMC). 

〔Contents of activities〕After typhoon 21 passed, SCCMC received 

many patients and conducted a damage survey of medical institutions 

and the airport. The next morning (Sep. 5), power supply at several 

medical institutions hadn't recovered and interfacility patient trans-

portations were required. In addition, many passengers at the airport 

were isolated there and there were more than 4 times the volume of 

usual 119 calls. Therefore, Osaka prefecture requested the dispatch of 

DMAT. On the afternoon of Sep. 5, along with restoration of elec-

trical power, the need for hospital evacuation gradually decreased, how-

ever the need for the response of the airport was increasing. We was 

dispatched to the airport for survey due to unstable communication sta-

tus and difficulty collecting information.

According to the first survey, 1000 passengers had been stranded at 

the airport despite transportation by airport ships and buses. We set 

up a first-aid station because of difficulty in screening medical need by 

patrol and operated there until all passengers were transported. 

Consequently, we examined 12 patients (including 2 emergency patients).

〔Summary〕We conducted first-aid activities by DMAT in Kansai 

International Airport. Although there are conflicting opinions for set-

ting up an aid station and DMAT activity on an airport island, we 

consider our activities were appropriate for medical treatment on the 

isolated and restricted area for communication and transportation.

keyword : Typhoon 21, Disaster Medical Assistance Team (DMAT), 

First-Aid activities 
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EP1-8

A case of tension pneumothorax?

Daisuke HASEGAWA, Hidefumi KOMURA, Ken KATSUTA, 

Takahiro KAWAJI, Osamu NISHIDA 

Anesthesiology & Critical Care Medicine, Fujita Health University, 

Japan

Introduction: Acute respiratory failure is one of the most fearful mani-

festations in the ICUs. Among the differentials, tension pneumothorax 

needs immediate invasive interventions. However, we should consider 

another etiology after esophagectomy with whole-stomach reconstruction.

Results: A 49-year-old female was admitted to the ICU after esoph-

agectomy for esophageal cancer with whole-stomach reconstruction. In 

the ICU, the patient rapidly developed tachypnea while she was 

weaned off mechanical ventilation. A chest radiograph showed media-

stinal shift without lung parenchyma. Hence, an aspiration catheter was 

inserted with a presumable diagnosis of tension pneumothorax. After 

the procedure, chest CT revealed a significantly distended re-

constructed whole stomach, which is called thoracic stomach syndrome. 

Her respiration dramatically improved right after NG tube placement. 

Conclusions: All ICU physicians should know thoracic stomach syn-

drome, which recovers with NG tube placement, as a mimicker of ten-

sion pneumothorax.

keyword : Thoracic stomach syndrome, Whole-Stomach reconstruction, 

Tension pneumothorax mimicker 

EP2-1

Noise hazards in icu: A clinical audit

HARRISZAL AMIRUDDIN

Department of anesthesiology and critical care, hospital pulau pinang, 

Malaysia

Introduction: Noise is unwanted sound that can affects both health and 

behavior. Noise in hospital is a common complaint among not just pa-

tients but also relatives and staffs. According to the recent editorial pub-

lished in the BMJ, researchers argue that this problem is worsening, 

with the noise levels regularly exceeding international recommendations. 

The adverse health effects of noise have been well-documented, in par-

ticular, on sleep disturbances by reducing the duration and number of 

rapid eye movement (REM) periods and effects patient recovery 

period. Furthermore, it creates an atmosphere in which communication 

between staff or between staff and patients may break down, and mis-

takes may be made.

Methods: Levels of exposure to environmental noise was collected us-

ing a calibrated sound level meter application (NIOSH SLM) at spe-

cific predetermined locations in the GICU (bed 3, bed 6, bed 17, iso-

lation room 1) during the same times (8am, 2pm, 6pm and 10pm) ev-

eryday for 2 weeks. These beds and times were chosen for their prox-

imity and their heterogeneity because they are examples of different 

physical layouts and activity differences.

Each measurement lasted for 30 minutes; max dB, LCpeak and aver-

age dB were recorded. Data was collection using standard data collec-

tion form and was then exported to Microsoft Excel (2010 version; 

Microsoft Corp, Redmond, WA, USA) for analysis.

Some interventions were done in hopes to reduce the noise level in 

general and a repeat post intervention data collection measurements of 

sound level was done for another 2 weeks.

The data collected before and after the interventions were compared

Results: 1. The LAeq levels in our ICU is significantly higher that 

WHO standards 

2. Pre and post intervention data did not show improvement

Conclusions: 1.Education and team work is the key – regular audits 

and feedback, long term education program

2. Longer time is needed since bad habit and behavior need time to 

change

3. Future ICU - architectural design strategies to mitigate excessive 

noise levels

keyword : NOISE, HAZARDS, ICU 

EP2-2

The state behavioral scale (SBS) version of 

cornell assessment of pediatric delirium 

(CAPD)

Haruhiko HOSHINO
1
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1
, 

Nobutake SHIMOJO
2
, Yuki ENOMOTO

2
, Yoshiaki INOUE

2

111Doctoral program in Clinical Sciences- Graduate School of 

Comprehensive Human Sciences, The University of Tsukuba, Japan
222Department of Emergency and Critical Care Medicine- Faculty of 

Medicine, The University of Tsukuba, Japan

Introduction: The Cornell Assessment of Pediatric Delirium (CAPD) 

was developed to assess delirium for critically ill pediatric patients. At 

first, CAPD was evaluated Richmond Agitation-Sedation Scale 

(RASS). However, the RASS measures responsiveness using eye con-
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tact and voice as a response to a verbal stimulus, so it is not general-

izable to newborn and baby. The State Behavioral Scale (SBS) was de-

veloped for critically ill children, its reliability in conjunction with the 

CAPD compared with RASS has not been investigated. We sought to 

assess CAPD by replacing SBS with RASS in the PICU patients.

Methods: Two nurses were simultaneously and independently assessed 

SBS, CAPD, RASS. Non-ventilated patients of SBS were assessed 

without three dimensions related to the ventilator (Respiratory Drive, 

Response to Ventilation, Coughing). RASS more than -3 and SBS 

more than -1 were used to identify patients eligible for CAPD. These 

were compared with assessments by two psychiatrists using the 

Diagnostic and Statistical Manual V criteria as the “gold standard” for 

diagnosis of delirium and two nurses using CAPD.

Results: A total of 90 paired assessments were completed for 41 patients 

with a median age of 8(IQR; 6–16) months, female patients were 

50(56%), ventilator patients were 39(43%) and Pediatric Index of 

MortalityⅡ of median was 2.2(IQR; 0.9-3.9). The CAPD had an over-

all ROC curve of 0.92 (95%CI; 86-98), cut off point of 9, sensitivity 

of 94.1% (95% CI, 83.8–98.8%) and specificity of 79.2% (95% CI, 73.5

–84.9%), Positive Predictive Value of 89％(95% CI;77-97), Negative 

Predictive Value 89% (95% CI; 75-96) LR+7.7 (95% CI; 3.4-17.6) 

and LR- 0.1 (95% CI; 0.05-0.3). A scoring cut point of 9 demonstrated 

good interrater reliability of the CAPD when comparing results of the 

screen between nurses (overall κ = 0.87 (95% CI, 0.79-0.98); item 

range κ =0.66 (95% CI;0.54-0.80) to 0.83 (95% CI;0.74-0.93).

Conclusions: The score of sensitivity and specificity of SBS version 

CAPD were almost the same as the original version CAPD.

keyword : Pediatric, Delirium, Sedation 

EP2-3

Nursing experience in an intensive care unit 

using cross-team integrated medical care for 

an acute pancreatitis and chamber syndrome

PIN CHEN CHEN, PEI JUN CHEN 

Department of Intensive Care Medicine, Chi Mei Medical Center, 

Chiali No.606, Jialising, Xinghua Vil., Jiali Dist., Tainan City 722, 

Taiwan (R.O.C.), Taiwan

Introduction: Acute pancreatitis is a common gastrointestinal disease. 

In 75%–80% of cases, it is mild, but when combined with gallstones, 

hyperlipidaemia, trauma, and alcohol abuse, it can be severe and 

life-threatening. Acute pancreatitis is a risk factor for abdominal com-

partment syndrome, for which the mortality rate is 50%–75%. We 

present a case report which had abdominal compartment syndrome in 

acute pancreatitis, the nursing experience in intensive care.

Methods: This article proposes ‘patient-centred’ and ‘cross-team in-

tegrated medical’ care strategies to develop treatment plans for patients 

and their family members so that they can face the disease process 

smoothly, learn self-health management, reduce their need to drink, 

and render the condition as easy to treat as possible.

Results: We report a 38-year-old man with abdominal compartment 

syndrome in acute pancreatitis. After the medical team had explained 

the development of the disease to the patient, well communication in-

crease the self-confidence of the patient to talk about his problems and 

develop the rehabilitation plan. The care process relied on the mutual 

cooperation of the cross-team integrated medical care staff to improve 

the patient’s disease cognition, which affected individual behaviour con-

trol, helped the patient to adapt his emotions to overcome his unease, 

adopted a more positive attitude, and received appropriate care in both 

body and mind.

Conclusions: In such cases, patients may need to be treated for disease 

anxiety through communication and interviews with the patient. 

‘Centre-based’ and ‘cross-team integrated medical’ care can be em-

ployed to establish a favourable relationship between the patient and 

clinicians in the care process, provide individual care measures, and im-

prove knowledge of acute pancreatitis by relieving conscious feelings 

and psychological support. Reduced the fear of disease and strength-

ened a patient’s willingness to act and protect their own health.

keyword : Acute pancreatitis, Abdominal compartment syndrome, 

Nursing care 
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A case of myasthenia gravis and myositis 

induced by nivolumab

TAKUYA YOSHIDA, YUMI SAISHU, KIMIYA FUKUI, 

MASAFUMI IDEI, KEI OTA, NOBUO SATO, YUSUKE SEINO, 

JUNYA ISHIKAWA, MASASHI NAKAGAWA, TAKESHI NOMURA 

Department of Intensive Care Medicine, Tokyo Women's Medical 

University, Japan

Introduction: Nivolumab, an immune checkpoint inhibitor, is used for 

several types of cancers. We report here a case who was induced myas-

thenia gravis and myositis by nivolumab and needed long term respira-

tory supports.

Results: 55-year-old woman suffered from malignant melanoma and 

metastatic brain tumors. After these lesions were removed, nivolumab 

3 mg/kg was given twice every 2 weeks. At 15 days after the first 

treatment, she showed bilateral ptosis, diplopia and muscle weakness. 

Serum creatine kinase and anti-acetylcholine receptors were also 

elevated. Subsequently she became dyspneic, intubated and admitted to 

our ICU. Despite the various treatments including methylprednisolone, 

intravenous immunoglobulin and plasma exchange, muscle weakness in-

cluding respiratory muscles did not improve easily. It took about 200 

days to withdraw from ventilator supports.

Conclusions: Nivolumab treatment is now getting spread rapidly, there-

fore it become important to recognize the side effects of nivolumab 

even for intensivists. 

keyword : Nivolumab, Myasthenia gravis, Respiratory supports 

EP2-5

Implementation of the patient registry of 

emergency and intensive care in Japan

Yuka NAKATANI1, Kei NISHIYAMA2,

Yoshimitsu TAKAHASHI1, Takeo NAKAYAMA1

111Health Informatics, Kyoto University School of Public Health, Japan
222Medical emergency center, National Hospita Organization Kyoto 

Medical Center, Japan

Case: Background: In the fields of intensive cares, it is difficult to con-

duct interventional studies such as randomized controlled trials because 

of too demands for medical staff. We experienced a patient registry of 

emergency and intensive care and reviewed its features and issues.

Methods: The registry we experienced was the Japan-Prediction of 

neurological Outcomes in patients Postcardiac arrest (J-POP) Registry, 

which was a prospective, multicenter cohort of unresponsive out of hos-

pital cardiac arrest (OHCA). The main research question was to inves-

tigate the value of regional cerebral oxygen saturation monitoring on 

arrival at the hospital for predicting outcomes after OHCA. The in-

clusion criteria were unresponsive OHCA patients after resuscitation. 

We also planned to conduct several sub-groupan alyses by secondary 

use of the registry.

Results: We started the research meeting at 2010, and afterethical ap-

proval, registered patients from 2011 to 2013. Nationwide 15 tertiary 

emergency hospitals participated in the registry. Of 3086 OHCA pa-

tients who were transported to the hospital at the periods, 1921 were 

enrolled in the registry. Six original articles including both main-

research and sub-group analyses have published.

Main researchers of the registry were physicians of emergency and in-

tensive cares where the one of the busiest departments in Japan. Our 

biggest issue were how to conductlessd emanding methods for involved 

medical staff or researchers in the process, but mosttask, especially col-

lecting data, were a burden to limited researchers. In order to guaran-

tee the development of the registry, we collected internationally com-

mon format data (ex.Utstein style of resuscitation). This registry was 

registered in UMIN Clinical Trials Registry.

Conclusion: Patient registry is beneficial even in the fields of intensive 

cares where is one of busiest departments. It is still necessary to share 

the task which burden to limited persons.

keyword : Patient registry, Intensive care, CPR 
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An adolescent case of kawasaki disease 

complicated with myocarditis

Kichiro MURASE1, Haruki ITO1,2, Hitoshi IWATA1,2, 

Atsushi NUMAGUCHI3, Naoyuki MATSUDA3

111Emergency Medicine, Fujita Health University Bantane Hospital, Japan
222Community Based Medicine, Fujita Health University, Japan
333Emergency & Critical Care Medicine, Nagoya University Graduate 

School of Medicine, Japan

Case: Introduction: Kawasaki disease (KD) occurs mainly in children. 

We report an adolescent case of KD with myocarditis. 

Case presentation: A 17-year-old Japanese male with a fever persisting 

five days was referred from a nearby clinic. On admission, his body 

temperature was 40.2℃. Bilateral conjunctivitis, skin rash and enlarged 

cervical lymph nodes were observed. He was diagnosed as possible 

KD. Intravenous immunoglobulin, aspirin and glucocorticoid therapy 

were initiated. On hospital day 2, he experienced cardiogenic shock. 

V-A ECMO and IABP were needed. Coronary angiography was 

normal. Myocardial biopsy revealed myocarditis. His cardiac function 

recovered rapidly. He fulfilled the diagnostic criteria of KD during ad-

mission and was discharged without any consequences.

Conclusions: This case alerts us that KD should be considered, albeit 

rare, as a potential diagnosis in adolescents with a prolonged fever and 

that KD can cause myocarditis as well as coronary arteritis.

keyword : Kawasaki disease, Myocarditis, Adolescent 
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Assisting a patient with heart failure to 

wean from ventilator successfully with 

watson's theory of human caring model

Jia Man CHEN, Pei Rong WU 

Department of Nursing, ICU(Taiwan Association of Critical Care Nurse), 

Taiwan

Introduction: This paper describes the nursing experience of caring for 

apply Watson's theory to assist a 60-year-old female patient successful 

ventilator weaning after combined with heart failure. The author gath-

ered the information by means of holistic assessment, talks and ob-

servational methods from November 23, 2016 to November 30, 2016. 

The assessment revealed that there were health problems such as failure 

of respiratory clearance and less endurance and anxiety issues.

Methods: 1. Provided “support, protection and promote physical, men-

tal, and socially healthy environment”. 2. Inspire the patient’s con-

fidence and hope to assist pursuing beliefs of health promotion and 

maintenance of health. 3. Demonstrated ways to relax muscles to the 

patient. After all the health problems are relieved and further care 

plans are provided, the patient will gradually restored self-care ability 

in daily life.

Results: During the nursing process, Watson Care Theory was taken 

as the foundation and guideline to establish the therapeutic inter-

personal relationship of mutual trust between the individuals. By pro-

viding disease-related care methods and techniques through caring and 

individual nursing guidance and procedure, we can enhance individual 

self-care ability and reduce their anxiety.

Conclusions: We provide team-based rehabilitation activities, diet and 

medical treatment to get rid of the respirator successfully progressively 

which based on Watson’s Theory of Human Caring, besides use listen-

ing and empathy techniques to encourage cases to speak out and give 

the patient clarification, counter-provision and resources assistance 

timely. We make the patient face the dis-ease bravely during the recov-

ery process and boost their confidence in the prognosis with better 

physical and psychological self-care ability for quality of life at home 

as well as their family back to their original life. Hoped our nursing 

experience can provide a reference for registered nurses to take care 

of patients with such cases in the future.

keyword : Heart failure, Watson's Theory of Human Caring, Activity 

intolerance
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Introduction: Catheter-related Urinary tract infection is the most com-

mon hospital‑acquired infection(HAI) worldwide (30–40%). Quality of 

Foley’s catheter plays an important role in its prevention. Though met-
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al-alloy impregnated urinary catheter (BIP Foleys catheters) have been 

used owing to its theoretical benefit, ideal choice for urinary catheter-

ization in ICU patients is still a matter of debate. So, we proceeded 

with an aim to evaluate the efficacy of invivo use of BIP Foleys cathe-

ters (BFC) over conventional Latex Foley Catheter (LFC) for cathe-

terizing critically ill patients in a tertiary care ICU to prevent bacterial 

& fungal UTI.

Methods: After ethics committee approval & written informed consent 

from relatives, aprospective, single-blinded, randomized, clinical com-

parative interventional study was conducted from July 2017-August 2018 

in ICU, Traumacentre, IMS- BHU, where 120 adult patients aged≥18 

years &<60years, admitted with neuro-critical illness, without prior UTI, 

requiring an urinary catheter for at least 3days, were allotted after ran-

domizing in an alternate manner, into one of the 2 study groups based 

on the Foley catheter used(Group1:BIP Foleys catheters or 

Group2:Latex Foley Catheter). Primary outcome noted was incidence 

of nosocomial UTI, both bacterial &fungal(significant colony count). 

Secondary end points were cost-effectiveness & clinical outcome in form 

of 30-days mortality. Chi-square/student-t test were used for qual-

itative/quantitative data & statistical significance declared when p-value≤0.05.

Results: Incidence of bacterial & fungal UTI was lower with BFC(20 

& 12 out of 60 vs 38 & 22 out of 60,p=0.001 & 0.01), with de-

creased MDR organisms(8vs18,p=0.001). Use of BFC was cost effec-

tive with no difference in outcome parameters(p=0.06).

Conclusions: Use of metal-alloy impregnated urinary catheter (BIP) for 

catheterizing critically ill patients not only decreased the incidence of 

bacterial & fungal colonization/UTI, but also is cost-effective.

keyword : Nosocomial UTI, BIP Foleys catheter, Fungal UTI 
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Introduction: This study aims to assess the impact of liver cirrhosis 

(LC) on the on the outcome of prolonged mechanical ventilation 

(PMV) patients, and the prognostic factor of these population.

Methods: Retrospective, observational, case-control study，All PMV 

patients requiring RCC hospitalization during 2007 and 2017，During 

the ten years, 58 LC patients requiring PMV and 174 PMV patients 

without LC who were matched based on age, gender and APACHEII 

scores on RCC admission were identified.

Results: During the ten years, 58 LC patients requiring PMV and 174 

PMV patients without LC who were matched based on age, gender 

and APACHEII scores on RCC admission were identified. Overall, 

patients with LC had more transferred from medical ICU to RCC, 

longer ICU stay, and more decompensated gastrointestinal disease than 

patients without LC (table 1). However, the in-hospital mortalities 

were similar between patients with LC and without LC (29.3% vs 

21.3, p = 0.209). Among 58 patients with LC, there was no sig-

nificant difference between survivor and death in terms of age, gender, 

category of intensive care unit, cause of liver cirrhosis, underlying dis-

ease, disease severity and laboratory findings (all p >0.05)(table 2). In 

contrast, we found patients with mortality had higher MELD scores 

than survivors (18.9 ± 8.8 vs 13.7 ± 6.2, p = 0.036). In addition, 

patients with MELD score greater than 23 had significant higher risk 

than those with MELD score < 23 (odds ratio, 8.867, 95% con-



Poster presentation

213

fidence interval, 1.937-40.595).

Conclusions: LC itself did not affect the outcome of PMV patients, 

however, severe LC can pose negative impact on the mortality of PMV 

patients with LC.

keyword : Prolonged mechanical ventilation, Cirrhosis, MELD score, 

Outcome 
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Amiodarone-induced acute interstitial 

pneumonia (AIP) successfully treated with 

Polymyxin B immobilized fiber column direct 

hemoperfusion (PMX-DHP) - A case report

Taiki MORIYAMA, Hirotaka SAWANO, Eiji YAMAGUCHI, 

Yusuke ITO, Yasuyuki HAYASHI 

SaiseikaiSenri Hospital, Senri Critical Care Medical Center, Japan

Introduction: PMX-DHP may also be effective for acute exacerbation 

of IP. We report a case amiodarone-induced AIP successfully treated 

with PMX-DHP. 

Methods: A 75-year-old man who took amiodarone for arterial fi-

brillation was transported due to respiratory failure. His examination 

showed severe hypoxia and diffuse symmetric ground-glass appearance 

in chest CT. We suspected amiodarone-induced AIP, mechanical ven-

tilation and methylprednisolone pulse therapy were performed. After 

ICU admission, cardiorespiratory dynamics was deteriorated 

(PaO2/FiO2 ratio 140, BP 58/30mmHg). Circulatory status was not 

improved by noradrenaline, so we decided to perform PMX-DHP. 

After 8 hours perfusion, cardiorespiratory dynamics was improved 

drastically. His condition progressed 

favorably, and extubation was performed on the fifth hospital day.

Conclusions: It is suggested that PMX-DHP may be effective for se-

vere amiodarone-induced AIP. Further studies will be needed to con-

firm the effectiveness of PMX-DHP.

keyword : PMX-DHP, Interstitial pneumonia, Blood purification 
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Introduction: Atrial fibrillation is independently associated with mortal-

ity in septic patients. Some septic patients also suffer from a reversible 

myocardial stunning known as ‘septic cardiomyopathy’. The control of 

heart rate (HR) should be important but is often difficult because of 

unstable hemodynamics in septic patients with atrial fibrillation and 

cardiac dysfunction. Landiolol is an ultra-short-acting β₁-selective 

blocker and has little potent negative inotropic effect. It has been re-

ported that landiolol can reduce HR safely in septic patients with ta-

chyarrhythmia without cardiac dysfunction. But it is not known wheth-

er landiolol could be useful for managing rapid HR in septic patients 

with atrial fibrillation and cardiac dysfunction.

Methods: Eligible patients are aged ≥18 and ≤85 years who have se-

vere infection and atrial fibrillation (HR ≥120bpm for ≥10min) as well 

as left ventricular ejection fraction (LVEF) ≤50％. Patients received 

intravenous infusion of landiolol, starting at 1 μg/㎏/min. The dose of 

landiolol was adjusted in the range of 1–10μg/㎏/min until the tachy-

cardia rate has decreased by ≥20% or ≤110bpm or tachycardia has 

terminated. Arterial pressure, HR, cardiac rhythm and LVEF were 

evaluated retrospectively at 0.5, 1, 6, 12 and 24hr after landiolol 

administration. 

Results: Mean LVEF was 34±14%. Landiolol (n=5) significantly re-

duced HR (from 147±14 bpm to 134±16, 120±23, 106±20, 94±14 

and 97 ± 12 bpm at each period) without any change of arterial pres-

sure and ejection fraction. The conversion rate to sinus rhythm were 

20, 40, 80 and 100% at 1, 6, 12 and 24hr after landiolol 

administration. 

Conclusions: Landiolol was able to reduce HR and conversed to sinus 

rhythm safely without hypotension/cardiogenic shock in septic patients 

with atrial fibrillation and cardiac dysfunction.

keyword : Landiolol, Septic cardiomyopathy, Atrial fibrillation 
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Acute kidney injury following orthotopic 

liver transplantation: Incidence, risk factors, 

and association with outcome

Chueng-He LU

Anesthesiology, Tri-Service General Hospital and National Defense 

Medical Center, Taiwan

Introduction: Liver transplant recipients frequently develop acute kid-

ney injury (AKI), but the predisposing factors and long-term con-

sequences of AKI are not well understood. We conducted a retro-

spective cohort study to identify predisposing factors for early 

post-transplant AKI and association of AKI with outcomes.

Methods: In this 7-year retrospective study (2008-2014), we analysed 

clinical and laboratory data from 239 liver transplant recipients at 

Tri-Service General Hospital. AKI was defined according to the 

Kidney Disease Improving Global Outcomes (KDIGO) criteria. We 

used multivariable logistic regression with stepwise variable selection to 

identify independent risk factors for AKI.

Results: By 72 hours post-transplant, AKI occurred in 64 patients 

(26.8%); 38 (15.9%) had stage 1, 14 (5.9%) had stage 2, and 12 

(5.0%) had stage 3 AKI. Factors independently associated with the de-

velopment of AKI were increased preoperative and postoperative day 

1-3 total bilirubin level and increased intraoperative blood loss. 

Predisposing factors for development of AKI were obesity (weight > 

99 kg or BMI > 34), severity of liver disease (high model for 

end-stage liver disease score and high Child–Pugh score), lower 

amount of urine output, large amount of blood loss, and high number 

of units of blood, platelet or fresh frozen plasma transfused during sur-

gery (P < 0.05). Notably, preoperative serum creatinine was not a sig-

nificant predisposing factor. AKI was significantly associated with pro-

longed ICU stay (131.0 vs. 67.6 hours; P < 0.01) and hospitalization 

(30.3 vs. 19.3 days; P < 0.01). In-hospital mortality rate was 7.8% 

in patients with AKI and 3.4% in those without AKI (P = 0.15).

Conclusions: Development of AKI within the first 72 hours after trans-

plant impacted short-term and long-term recipient outcome. Strategies 

to prevent or attenuate AKI in the perioperative LT recipients or to 

facilitate recovery are urgently needed.

keyword : Acute kidney injury, Liver transplantation, Outcomes 
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Introduction: Critical patients with intubation at intensive care unit 

(ICU) were high mortality and high costs. Especially, older patients 

were accompanying difficult weaning ventilator that was one of risk 

factor. The aim of this study was focused on the exploration of planned 

extubation for these nonagenarian Patients.

Methods: This retrospective observational study was in a medical cen-

ter in southern Taiwan. All nonagenarian patients admitted to the med-

ical and surgical ICU, were enrolled between 01 Jan 2010 and 31 Dec 

2017. Those who were received over 24 hours intubation with ven-

tilator and planned extubation included in this study. 

Statistical analyses were conducted using the SPSS software package 

(version 18.0). The results are expressed as mean standard deviation 

(SD) for continuous variables and frequency (%) for categorical 

variables. The data was analyzed using the chi-square test and 

Student’s t-test. For all tests, a p value of less than 0.05 was consid-

ered statistically significant.

Results: No eligible patients required exclusion from this study. A total 

of 111 patients were enrolled during the study period with a mean age 

of 92.4±2.7 years(range, 90 to 105), table 1. All nonagenarian patients 

were prolonged weaning group(defined :try SBT >3times,or the time 

between intubation and extubation were greater than 7 days) and then 

undergo planned extubation. However, thirty-two patients were died, 

the overall mortality was 28.8%. The lower Hb level (Hb <8.25, 

AUC=0.657,p=0.010) had a significantly in-hospital mortal-

ity(OR=17.766,95% CI: 3.158-99.961, p = 0.001), table 2. In addi-

tion, Intubation due to Pneumonia, Beginning weaning over 3days af-

ter intubation, Re-intubation during hospital were obviously high risk 

factors (p<0.05). 

Conclusions: The results of this study showed that Hb <8.25 was a 

reliable indicator to identify patients at high risk of in-hospital mortality.

keyword : Planned Extubation, Nonagenarian, Mortality 
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Case: [Background] Bacteremia is one of the most common critically 

ill conditions in critical care medicine. While Staphylococcus aureus 

(SA) is a leading cause of bacteremia, a recently reported association 

between SA bacteremia and arterial thromboses is not well recognized. 

Here, we report a case of SA bacteremia followed by fatal myocardial 

infarction successfully managed by treatment including veno-arterial ex-

tracorporeal membrane oxygenation (VA-ECMO).

[Case] A 50 years-old patient presented with fever persisting for a 

month. Blood cultures were repeatedly positive for SA, and farther 

evaluation revealed right renal abscess and prostate abscess. 

Transthoracic echocardiography was negative for infective endocarditis, 

and transesophageal echocardiography was deferred. He was diagnosed 

with SA bacteremia and treated with an appropriate antibiotic agent. 

On hospital day 6, he suddenly developed third degree atrioventricular 

block and loss of consciousness and emergent angiography showed 

right coronary artery occlusion. During an attempt to aspirate the 
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thrombus, he developed refractory ventricular fibrillation (VF), and 

VA-ECMO was established. After ECMO establishment, VF sub-

sided and the thrombus was successfully aspirated. Pathologic examina-

tion of the thrombus confirmed the diagnosis of acute thrombosis, and 

the culture was negative for any organism, including SA. He was suc-

cessfully weaned from ECMO on the following day. After completion 

of antibiotic therapy, he was discharged on hospital day 53.

[Conclusion] Recently, SA bacteremia has been reported to be a risk 

for arterial thromboses, and the present case highlights that the possi-

bility of fatal thrombosis certainly exists. Vigilance should be taken 

when caring for patients with SA bacteremia. 

[Reference] Mejer N, Gotland N, Uhre ML, et al. "Increased risk 

of arterial thromboembolic events after Staphylococcus aureus bacter-

emia: A matched cohort study." J Infect.2015 Aug;71(2):167-78. 

keyword : Infection, Thromboembolic events, VA ECMO 
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Introduction: Background

In ICU clinical research, a variety of medical information including 

blood test, vital signs, medication use history, culture history and trans-

fusion history are needed. In addition to such information included in 

the data ware house (DWH) based on electronic health record (EHR), 

clinical information such as problem lists, clinical courses are also 

important. To facilitate the researches in ICUs, it is essential to con-

struct the database that automatically gather data and perform data 

cleaning.

Methods: We would like to introduce our Database system that real-

ized above. Clinically important information is extracted from text 

“handover sheet” of the ICU and then standardized using medical 

term dictionary constructed by TXP Medical Inc.

Results: By this database arrangement, in our ICU, we can perform 

a variety of observational clinical research using almost all information 

that could be collected in the ICU. Several results of these research 

(platelet decrease prediction in the ICU, admission prediction in the 

ER) would be shown in the presentation. Some analyses have been per-

formed using machine learning, and addition of clinical information ex-

tracted from the text data improved the prediction model accuracy.

Conclusions: Discussion

Research registry construction is quite important in observational medical 

study especially in ICU settings. We will show how to construct such 

data platform in our research group and would like to discuss about cul-

tural differences and approaches to deal with such “ICU big data”.

keyword : Database construction, Machine learning, Medical language 

processing 
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Introduction: This study compared the predictor of among patients 

with mechanical ventilation (MV) experienced patients unplanned ex-

tubation (UE) in a medical center intensive care units (ICUs) in 

southern Taiwan.

Methods: We retrospectively reviewed the electrical medical records 

(EMR) of all adult patients in Chi Mei Medical Center who under-

went UE between Jan 1, 2009 and July 31, 2018.

Results: During the study period, there were 354 ICU patients experi-

enced UE, and 175 patients (49.4%) successfully weaned from ven-

tilator (not re-intubated within 48 hours). There were 238 female pa-

tients (67.2%), and 143 (40.4%) patients were older than 65 years. 

Compared with failed weaning group, the successful weaning group 

showed lower cardiovascular disease, liver cirrhosis, evening and night 

shift, accidental removal, medical department, mean Acute Physiology 

and Chronic Health Evaluation (APACHE) II scores, Therapeutic 

Intervention Scoring System (TISS) scores, respiratory rate and in-

tubation duration, but higher weaning status (pressure support mode), 

Glasgow Coma Scale and albumin. Multivariate analyses showed 3 im-

portant factors to predict successful weaning among UE patients: 

self-removal, day shift and weaning status. 

Conclusions: We found patients experienced UE may have about 50 

% to liberate from MV. After adjusting for confounding factors, 

self-removal, day shift and weaning status may predict successful 

weaning. For those MV patients experienced UE, the above factors 
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should be considered for the possibility of re-intubation or not. 

keyword : Unplanned extubation, Mechanical ventilation, Successful 

weaning 
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Introduction: Sepsis-3 definitions were published recently and validated 

only in high-income countries. Information about sepsis in Mongolia 

remains rare and insufficient. The purpose of this study was to de-

termine the incidence and outcome for sepsis by admissions to the 

mixed intensive care unit (ICU) of First Central Hospital of Mongolia 

(FCHM), as well as independent predictors of mortality.

Methods: We performed a six months closed-retrospective, ob-

servational cohort study in the ICU of FCHM. All admissions into 

the ICU during the study period were screened and patients with sep-

sis or septic shock were included.

Results: A total of 114 patients, 34.6 per 100 ICU admissions were 

diagnosed with sepsis (n = 50) or septic shock (n = 64) according to 

specific clinical criteria and were included into this study. The most 

frequent sites of infection were soft tissue infections and urinary-tract 

infections. The overall intensive care unit mortality was 32.87% but the 

mortality from the sepsis-group was 55.2% as compared to 22.3% for 

the non sepsis group. Through a logistic regression, the presence of 

lung infection (OR, 2.8; 95%CI, 1.0–7.7) had a significant association 

with mortality whereas the presence of soft tissue infection had a low 

associated with mortality.

Conclusions: The incidence of sepsis and septic shock were common 

in our ICU with high mortality, and can be of help to know more 

about sepsis and septic shock in Mongolia.

keyword : Sepsis, Septic shock, Infection
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Introduction: More than 10 years have elapsed since the credentialing 

of Critical Certified Nurse Specialist (CCNS) in Japan, yet the present 

state of CCNS activities has not been clarified so far. 

Methods: As of October 2018, the researchers collected the names, af-

filiations and certification year of 249 CCNSs and searched the names 

with the Igaku Central Zasshi Web version 5. The contents of the ob-

tained literature were organized into six major categories, namely 

“Nursing Practice”, “Consultation”, “Coordination”, “Ethical 

Coordination”, “Education”, and “Research” with further 

sub-categorization.

Results: The targeted number of CCNS was 148 and the total number 

of literature was 537. Among the six categories, the largest number was 

“Education”, 256 articles-most of which fall under the sub-categories 

of Writing About Nursing Care for Nurses with contents targeted at 

nurses. There were 243 articles classified under “Research”, and fur-

ther sub-categorized into Content of Quantitative Research by Written 

Questionnaire Method, and aimed at nurses in many cases. The liter-

ature on the other four main categories consists of topics written with 

mainly the patients and their families in mind, although the number 

of references was small. It includes “Excellent Nursing Practice” (32 

articles), “Consultation” (3 articles), “Coordination”(2 articles), and 

“Ethical Coordination” (1 article).

Conclusions: CCNS is required to be active advocate for patients, their 

families and the medical groups, actually in this research there many 

of the articles were about "Education" and "Research" for nurses. The 

reason is that specialized knowledge is required for intensive care nurs-

ing and it is difficult to document activities for patients and their 

families. However, documentation is important for disseminating and 

developing CCNS activities.

keyword : Critical Certified Nurse Specialist, CCNS 
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Introduction: Do not resuscitate (DNR) is a way that improve quality 

of life of patient and their families facing the problem associate with 

life threaten illness. It is expect to reduce medical futility and created 

a win-win situation, then it included patient, family, medical team and 

social medical resources. The aim was focused on the exploration of 

planned extubation with DNR for nonagenarian Patients.

Methods: This retrospective observational study was in a medical cen-

ter in southern Taiwan. All patients admitted to the ICU, were en-

rolled between 01 Jan 2010 and 31 Dec 2016. Those who were re-

ceived intubation with ventilator and planned extubation and signed 

DNR included in this study. 

Statistical analyses were conducted using the SPSS software package 

(version 18.0). The results are expressed as mean standard deviation 

(SD) for continuous variables and frequency (%) for categorical 

variables. The data was analyzed using the chi-square test and 

Student’s t-test. For all tests, a p value of less than 0.05 was consid-

ered statistically significant.

Results: A total of 17 patients were enrolled during the study period 

with a mean age of 94.5±4.8 years (range, 90 to 105),table 1. All pa-

tients were signed DNR and then undergo planned extubation. 

However, fourteen patients were death, the overall mortality was 

82.4%. The BUN level had a significantly in-hospital mortality ( p = 

0.010) ,table 2. In addition, the study revealed this survives were low 

ventilator hours, high hospital length, and high medical cost.

Conclusions: Nonagenarian patients with DNR were not all died, then 

high BUN level was a reliable indicator to identify patients at high risk 

of mortality.

keyword : Do Not Resuscitate (DNR), Planned Extubation,
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Introduction: The diaphragm is the principal muscle of respiration. 

Impaired function of the diaphragm can lead to difficulty in weaning. 

Mechanical ventilation can cause fatigue and weakness of diaphragm. 

Bedside ultrasonography is a simple noninvasive method of direct visu-

alization of diaphragm function and diaphragm excursion can be a use-

ful tool to assess weaning from mechanical ventilation.

Methods: It was a prospective observational study and conducted 

among purposively selected 35 patients with mechanical ventilation in 

ICU of Dhaka Medical College Hospital as per inclusion criteria. 

Patients underwent spontaneous breathing trial when they fulfil the fol-

lowing criteria: FiO2 <0.5, PEEP ≤5 cm of H2O, PaO2/FiO2 



Poster presentation

219

>200, respiratory rate <30 breaths/min, an absence of fever, alert and 

co-operative and haemodynamically stable without any vasoactive drug. 

The right-sided diaphragm was visualized using liver as an acoustic 

window at the mid-clavicular line using 1-5 MHz low-frequency probe 

and diaphragm excursion was measured in M-Mode in quiet 

breathing. Patients were grouped into normal diaphragm excursion and 

reduced diaphragm excursion (cut of value 1.00 cm). Each group was 

followed up to 48 hours to see the success of weaning.

Results: Among 35 patients enrolled in the study, 51.4% had normal 

diaphragm excursion and 48.6% had reduced diaphragm excursion. 

Mean duration of ventilator support and length of ICU stay were pro-

longed in reduced diaphragm excursion group. There was a sig-

nificantly increased success rate in normal diaphragm excursion group 

compared to reduced diaphragm excursion group (94.1% vs 61.1%) in 

the spontaneous breathing trial (p=0.41). A significant difference was 

found in Kaplan-Meier plots (Fig 1) between normal and reduced dia-

phragm excursion group and the probability of remaining on sponta-

neous breathing was higher in normal diaphragm excursion group 

(Log rank p=0.017). 

Conclusions: This study concluded that diaphragm excursion can pre-

dict weaning from mechanical ventilation. 

keyword : Diaphragm Excursion, Weaning, Mechanical Ventilation 
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Introduction: ICU is filled with variable authentic ICU sounds with 

61 dBA on average for 24 hours, such as sounds of alarm, communi-

cation, and medical equipment. These sounds make patients, relatives 

as well as medical staffs heavily stressed in ICU, and furthermore, 

sometimes exacerbate the delirium of the patients and lead them to post 

ICU syndrome. Some reports showed that some relaxable music miti-

gates this stressfulness. However, the effect of the music for task per-

formances of ICU staffs are not cleared. This study aimed to elucidate 

whether relaxable music on alarm sounds disturbs the task performance 

of medical staffs in ICU or not.

Methods: We recruited 51 medical staffs working in ICU and 19 

healthy subjects (non-medical professionals) as controls. They all are 

examined the measurement of amylase concentration in their saliva be-

fore Paced Auditory Serial Addition Task (PASAT) and Symbol Digit 

Modalities Test (SDMT) were performed under 3 environments (no 

sounds, only alarm, and alarm with relaxable music groups), relatively. 

We actually sampled these sounds from ICU environment in 

University of Tsukuba Hospital. The amylase is measured for the eval-

uation of stressfulness, SDMT for short-term memory, PASAT for at-

tentive and cognitive function. 

Results: In non-medical professionals, ICU-sounds reduced PASAT 

score, though in medical professionals did not. In only alarm group of 

medical staffs, PASAT score tends to be higher than that in alarm 

with music. On the other hands, there is no change among all groups 

in SDMT and amylase concentration in saliva.

Conclusions: In medical professionals, only alarm group showed higher 

performance in attention and cognition than alarm with music group. 

Relaxable music on alarm sounds may disturb the task performance of 

medical staffs for ICU patients.

keyword : ICU sounds, Medical staff performance, PASAT 
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Introduction: Septic shock is the most common cause of mortality in 

critically ill patients with a mortality rate as high as 50%. Studies have 

shown that hypomagnesemia is a potential risk factor for acute bacterial 
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infections including sepsis, bronchopneumonia and urinary tract 

infections. We aim to evaluate the admission serum magnesium levels 

in patients with septic shock and its correlation with outcome.

Methods: This prospective observational study was conducted over an 

18 months period after institutional ethics approval. 50 adult patients 

with septic shock on admission were included. Patients on magnesium 

based medications, abdominal surgery and chronic kidney disease on 

dialysis were excluded. Septic patients were identified at bedside with 

qSOFA (quick SOFA). Admission APACHE II scores were calcu-

lated at 24 hours of admission and organ dysfunction monitored daily 

with SOFA score. Ventilator, vasopressor and dialysis free days, ICU 

and hospital length of stay and mortality outcome were monitored.

Results: Of 50 patients, 18% were hypomagnesemic, 62% were normo-

magnesemic and 20% were hypermagnesemic. There was no statistically 

significant correlation in any outcome parameters but on subgroup 

analysis the mean SOFA score in hypomagnesemic patients (7.44 ± 

1.42) was statistically significant when compared to those in normo-

magnesemic (9.03 ± 2.69, p 0.027) and hypermagnesemic group 

(10.40 ± 3.10, p 0.018). The vasopressor and dialysis free days in hy-

permagnesemic group were lesser as compared to normomagnesemic (p 

0.022, p 0.031). There was no significant correlation in mortality, 

length of ICU stay and hospital stay, need for mechanical ventilation 

and dialysis and ventilator free days.

Conclusions: To our knowledge, ours is the only study that has looked 

at admission serum magnesium derangements in an exclusively septic 

shock population. We found statistically significant differences with re-

spect to SOFA score, vasopressor and dialysis free days. However, fur-

ther studies in larger populations are needed.

keyword : Septic shock, Magnesium, Mortality 
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Introduction: Neuromuscular blockers, as an adjuvant therapy in the 

ventilatory and medical management of common critical illnesses, has 

an important but increasingly controversial role in the delivery of 21st 

century care in the modern intensive care unit(ICU). We analyzed the 

current aspects of the use of neuromuscular blockers in ICUs nation-

ally based on data from the Health Insurance Review of Assessment 

Service (HIRA) in South Korea.

Methods: We performed a retrospective review of the data available in 

the HIRA database. We defined 779,985 patients who were admitted 

to the ICU from January 1, 2010 to December 31, 2014. Descriptive 

statistics were calculated to analyze the type and frequency of neuro-

muscular blockers used in the ICU, using drug codes related with 

neuromuscular blockers commonly prescribed in ICU.

Results: A total of 283,631 patients (30.59%) underwent mechanical ven-

tilation among a total of 779,985 ICU admitted patients. The mean age 

at admission in ICU was 63.89 years, and 460,673 patients (59.06%) 

were males. The most commonly used neuromuscular blocker was vecuro-

nium in all patients admitted to ICU. The usage rate of vecuronium de-

creased, whereas the usage rate of rocuronium & cisatricurium increased 

(Table 1). Among all patients admitted ICU, 61.20% were admitted to 

tertiary general hospital. The higher grade of the hospital was associated 

with higher rate of neuromuscular blockers usage (Table 2).

Conclusions: The usage rate of vecuronium decreased, whereas the us-

age rate of rocuronium & cisatricurium increased. The trend of drug 

usage is changing to keep with the guidelines which recommend mini-

mizing or interrupting sedation, reducing immobility.

keyword : Neuromuscular blockers 
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Introduction: Acute pulmonary thromboembolism (PTE) is a critical 

cardiopulmonary condition associated with high mortality and 

morbidity. In massive PTE, the routine protocol of thrombolysis dos-

age of alteplase (t-PA) is 100 mg over 2 hours. But in practical field, 

it is worried about bleeding in patients with low body weight (<50kg), 

old age, and impaired kidney function, etc. 

Methods: We performed a retrospective study in patients who were di-

agnosed as submassive or massive PTE and treated with fixed dose of 

alteplase 100mg in Chungbuk National University Hospital between 

July 2008 and April 2018 to evaluate the incidence of bleeding.

Results: A total 42 patients, 21 males and 21 females, were evaluated 

and mean age was 69.9 ± 13.5 years. 38 patients received 100mg of 

alteplase treatment but 4 patients failed to follow protocol due to trans-

fer, discharge against treatment, and major bleeding during the admin-

istration of alteplase. Mortality rate was 21.0% (8 patients). Bleeding 

rate was 39.4% (15 patients), major bleeding rate was 26.3% (10 pa-

tients), and incidence of intracranial hemorrhage was 2.6% (1 patient). 

30 patients of total 38 (78.9%) were successfully discharged and 8 pa-

tients (21.0%) died. No patient progressed to chronic thromboembolic 

pulmonary hypertension (CTEPH).

Conclusions: Comparing to meta-analysis in foreign countries, the ma-

jor bleeding risk was more higher in our study (26.3% Vs 9.24%). 

Although the number of patients in our study was small, it showed the 

evidence of higher bleeding risk in asian patient. Considering that 

South Korea has become aging society, we suggest the dose adjustment 

or reduction of thrombolytic drug especially in eldery patient than rou-

tine fixed dose. It is necessary to evaluate the effect and bleeding rate 

in relatively low dose of alteplase, prospectively.

keyword : PTE, Alteplase, Major bleeding risks
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Introduction: Purpose

To compare clinical characteristics and outcomes between critically ill 

homeless and non-homeless patients admitted to the intensive care unit 

(ICU) in a Korea.

Methods: Materials and Methods

We retrospectively analyzed the medical charts of homeless and 

non-homeless patients admitted to ICU at Seoul Metropolitan 

Government - Seoul University Boramae Medical Center between 

January 2012 and December 2017. Patients were selected using 1:2 

propensity score matching, and multivariate analyses were performed to 

determine risk factors for hospital and ICU mortality. 

Results: Results

56 homeless and 112 non-homeless matched patients were analyzed. 

The homeless patients were younger, included more men than women, 

and exhibited significantly higher readmission and ER admission rates. 

Although hospital and ICU mortality rates were similar between two 

groups, the homeless patients were significantly less likely to have fam-

ily or substitute decision-makers and generally died after cardiopulmo-

nary resuscitation. Adjusted multivariate analysis showed that home-

lessness was not an independent predictor of ICU or hospital mortality. 

The length of ICU stay was comparable between groups. 

Conclusions: Conclusions

In Korea, ICU-admitted homeless patients are well managed without 

differences in terms of organ support quality and exhibit the same 

prognosis as non-homeless patients. However, the quality of end-of-life 

care for homeless patients remains poor. 

keyword : Homeless, Ciritcal care, Mortality 
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Introduction: Post-extubation respiratory failure (PERF) is a common 

complication in electively extubated patients, it is unclear whether 

high-flow nasal cannula (HFNC) and non-invasive ventilation (NIV) 

decrease rates of re-intubation in patients with established post-ex-

tubation respiratory failure. As high-flow conditioned oxygen therapy 

delivered through nasal cannulae could improve oxygenation, secretions 

management and reduce work of breathing, we assessed whether 

HFNC could reduce the rate of re-intubation in patients with estab-

lished PERF compared with NIV by helmet or oronasal mask.

Methods: Between March 1, 2017 and December 31, 2018, 

eighty-nine patients had established respiratory failure after elective ex-

tubation and were applied HFNC or NIV. The data of these 89 pa-

tients were collected prospectively in a medical intensive care unit 

(ICU), academic, tertiary care hospital and retrospectively analyzed.

Results: The data of 89 patients were collected. HFNC was ad-

ministered to 46 and NIV by helmet or oronasal mask was administered 

to 43. There were no differences between baseline characteristics in the 

two groups. A comparison of the HFNC and NIV groups showed no 

differences between rates of re-intubation, ICU or hospital mortalities 

in patients with established post-extubation respiratory failure. pH, 

PaO2/FiO2 in the NIV group were significantly lower and PaCO2 was 

higher than in the HFNC group before HFNC or NIV application. 

Conclusions: In previous study, among high-risk patients who have un-

dergone extubation, there was no difference in preventing re-intubation 

between HFNC and NIV. Similar to previous study, in patients with 

established pos-extubation respiratory failure, the effectiveness of 

HFNC was not significantly inferior to NIV in our study. A pro-

spective study that takes into account patient selection and HFNC or 

ventilator settings is required to determine the clinical efficacy of 

HFNC or NIV.

keyword : High-Flow nasal cannula, Non-Invasive ventilation, 
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Introduction: When considering the Intensive care unit (ICU) dis-

charge, it is important but difficult to determine whether it is possible. 

So we designed the study to identify the factors affecting short-term 

mortality and tried to make an objective scoring system using it.

Methods: This study was a retrospective analysis about the patients 

who were admitted to the medical ICU (MICU) at the single medical 

center from July, 2016 to April, 2018. The purpose of the study was 

to find out factors associated with unexpected death within 14 days of 

MICU discharge and to develop a scoring system using it. We com-

pared clinical parameters and laboratory findings of MICU admission 

and discharge. We use statistical analysis methods in this study was 

Logistic regression and Hosmer-Lemeshow’s test.

Results: During the period, a total 522 patients discharged from the 

MICU. The mortality rate within 14 days from MICU discharge was 

8.04% (42 patients). In the multivariate analysis, SOFA score (OR 

1.26, 95% CI 1.13-1.41), RDW (OR 1.20, 95% CI 1.06-1.35) and 

albumin (OR 0.37, 95% CI 0.16-0.84) were constituted predictors of 

unexpected death. We assigned a weighted point to each variable in 

the scoring system, as follows: [Probability = 1 / (1 + exp (-A)), A 

= -4.3634 + 0.1848 * RDW_dis + 0.2345 * SOFA_dis – 1.0040 

* albumin_dis].

Conclusions: Based on the result of this study, new scoring system, that 

calculated from SOFA score, albumin and RDW, could be helpful in 

predicting the risk of the unexpected death easily and rapidly after ICU 

discharge (area under the curve, 0.788, 95% CI 0.714‒0.855).
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Introduction: Although mixed central venous blood gas (cVBG) analy-

sis can be used as a substitute for arterial blood gas (ABG) analysis 

in critically ill patients, comparability has not been clearly established.

Methods: As a single center prospective study, we enrolled the patients 

who admitted to the medical intensive care unit (ICU) and measured 

blood gas and lactic acid using simultaneously collected arterial and 

central mixed venous samples. Bland-Altman plot and intraclass corre-

lation coefficient analysis were used to assess the agreement between 

ABG and cVBG analysis.

Results: We enrolled 82 patients between October 2017 and August 

2018. Median age of the patients was 66, and the proportion of male 

was 72% (59/82). Among 82 Patients, 53.6% of the patients (44/82) 

were admitted due to respiratory failure, while 46.4% of the patients 

had non respiratory cause. The pH (r=0.893, p<0.001), and pCO2 

(r=0.882, P<0.001) measurements showed good agreement between 

ABG and cVBG, while base excess showed moderate agreement 

(r=0.755, p<0.001). Lactic acid showed good agreement even in the 

whole group (r=0.811, P<0.001), but it showed better agreement 

when analyzed only for non-respiratory group (r=0.967, p<0.001). 

Although the oxygen saturation measured by a pulse oximeter demon-

strated moderate agreement only in the patients with respiratory failure 

(r=0.736, p<0.001). Overall vascular complication rate was 12.2% 

(10/82). The rate of vascular complications related to arterial catheter 

(10.9%, 9/82) was higher than that related to venous catheter (3.6%, 

3/82).

Conclusions: In this study, agreement between ABG and cVBG was 

acceptable in pH, CO2, base excess and lactic acid. It suggested that 

cVBG analysis with pulse oximeter measurement could be useful alter-

native to ABG analysis in specific condition of critically ill patients. 

Further studies are warranted to assess the clinical role of cVBG analy-

sis during ICU care.

keyword : Arterial blood gas, Mixed central venous blood gas, 
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Introduction: Ginsenoside Rg3 is a steroidal saponin abundantly pres-

ent in Korea red ginseng and has potent anti-inflammatory activity. In 

this study, we determined if Rg3 can increase macrophage phag-

ocytosis, and elucidated the underlying mechanisms.

Methods: To measure macrophage phagocytosis, mouse peritoneal 

macrophages were cultured with IgG-opsonized fluorescein iso-

thiocyanate-conjugated Escherichia coli (E.coli) or beads and the phag-

ocytic indices were determined by flow cytometry. Western blot analy-

ses were performed to identify the molecular mechanisms responsible 

for Rg3-induced phagocytosis.

Results: Ginsenoside Rg3 increased macrophage phagocytosis of 

IgG-opsonized E.coli and beads (IgGbeads), but not apoptotic thymo-

cytes and beads. Rg3 enhanced phosphorylation of ERK1/2 and p38 

mitogen-activated protein kinase (p38), but not Akt. Fcr receptor 

(FcgR) engagement with IgGbeads also increased the phosphorylation 

of ERK1/2 and p38, but co-culture of macrophages with beads did not 

affect the phosphorylation of ERK1/2 and p38. PD98059, an ERK1/2 

inhibitor, inhibited Rg3-induced p38 MAPK phosphorylation, but 

SB203580, a p38 MAPK inhibitor, did not suppressed ERK1/2 

phosphorylation. Rg3-induced increase in phagocytosis was inhibited by 

SB203580 and PD98059. Culture of macrophages with Rg3 increased 

actin polymerization, which was inhibited by SB203580 and PD98059. 

Intraperitoneal injection of Rg3 increased the phagocytosis of bacteria 

in bronchoalveolar cells.

Conclusions: These results suggest that ginsenoside Rg3 enhances the 

phagocytic capacity of macrophages for bacteria via activation of the 

ERK1/2/p38 MAPK pathway. Rg3 may be an useful pharmacological 

adjuvant for the treatment of bacterial infections in clinically relevant 

conditions.

keyword : Ginsenoside, Macrophage, Phagocytosis 
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Introduction: Sepsis is a severe life-threatening infection with organ 

dysfunction. Previous studies have shown that patients who die of sep-

sis have marked immunosuppression. Endotoxin tolerance is one of the 

mechanisms leading to sepsis-induced immunosuppression. This study 

was conducted to investigate whether resveratrol, an AMP-activated 

protein kinase (AMPK) activator, can reverse endotoxin tolerance

Methods: To induce endotoxin tolerance, bone-marrow derived macro-

phages (BMDM) were given the first LPS (100ng/ml) and cultured 

for 24 hr and then the second LPS was administered. The activation 

of various proteins in bone-marrow derived macrophage (BMDM) was 

measured by western blot. The level of various inflammatory mediators 

was measured by ELISA.

Results: Resveratrol increased AMPK phosphorylation in a dose- and 

time-dependent manner in BMDM. STO609, an inhibitor for cal-

cium/calmodulin-dependent protein kinase kinase which is one of up-

stream signals of AMPK, suppressed resveratrol-induced AMPK acti-

vation in BMDM. In BMDM pretreated with LPS, resveratrol also 

increased AMPK activation. Inclusion of resveratrol in BMDM cul-

tures 4 hr after the first lipopolysaccharide (LPS) treatment reversed 

the decrease in TNF-α production after the second LPS treatment. 

Inclusion of compound C, an AMPK inhibitor, or STO609 in 

BMDM cultures inhibited this effect of resveratrol. LPS increased the 

expression of IRAK-M or SHIP-1, negative regulators of Toll-like re-

ceptor signaling, in BMDM. Adding resveratrol to BMDM cultures 

after LPS treatment inhibited LPS-induced IRAK-M or SHIP-1 

expressions. These resveratrol effects were suppressed by compound C 

or STO609. Inclusion of resveratrol in BMDM cultures also reversed 

the decrease in the phosphorylation of mitogen-activated protein kinases 

such ERK1/2, p38 and JNK.

Conclusions: Resveratol can inhibit endotoxin tolerance through the ac-

tivation of CaMKKβ / AMPK pathway. These findings suggest that 

resveratrol may be a potential immunomodulating agent for sepsis-in-

duced immune suppressive condition.

keyword : Endotoxin tolerance, Macrophage, Resveratrol 
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Introduction: Over-activation of inflammatory cells involving macro-

phages and neutrophils are associated with sepsis induce multiple organ 

failure. BMS-470539(BMS) is known as a selective agonist of melano-

cortin 1 receptor (MC1R). MC1R system activation trigger inhibiting 

pro-inflammatory responses, suppressing leucocytes infiltrations and 

protect the tissue. This experiment was performed to evaluate the ef-

fects of BMS on lipopolysaccharide (LPS) - induced acute lung injury 

in a mouse model.

Methods: Mice were treated with subcutaneous injection (SC) of saline 

or BMS (18.47 mg/kg). SC was done 1 hour before intratracheal in-

jection (IT) of saline or LPS (20 ug). Mice were sacrificed for analy-

ses of severity of pulmonary edema with wet to dry (W/D) ratio in 

lung and inflam-matory responses with level of leukocyte, poly-

morphonuclear neutrophils (PMNs) and tumor necrosis factor –alpha 

(TNF-α) and interleukin (IL) – 10 in bronchoalveolar lavages fluid 

(BALF) and neutrophil infiltrations with myeloperoxidase (MPO) ac-

tivity in lung. Activation of tumor necrosis factor (TNF) – α and in-

terleukin (IL)-10 were also measured in neutrophil from mouse bone 

marrow. Finally, survival rate was investigated on the athe “second-hit” 

sepsis mouse model.

Results: BMS markedly improved sepsis induced pulmonary edema 

analysed by W/D ratio (from 5.76 ± 0.83 to 3.81 ± 0.86 %, p < 

0.05) and inflammatory response determined by leukocyte (from 

551.±116 to 357±86x10²/mm³, p<0.05), PMNs (from 51.52 ± 

16.23 to 18.41 ± 7.25%, p < 0.01), TNF-α (from 550 ± 338 to 

128 ± 52 pg/mL, p < 0.01) in BALF. BMS also improved in-

flammatory response determined by TNF-α (from 850 ± 158 to 423 

± 59 pg/mL, p < 0.01) in neutrophil. BMS down – regulated the 

infiltration of neutrophil in lung analysed by MPO (from 654 ± 98 

to 218 ± 89 U/g, p < 0.01). BMS also improved the survival rate 

(from 0 to 70%, p < 0.01) in the mice MOF model

Conclusions: BMS improve LPS induced acute lung injury and mor-
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tality in mouse by controlling inflammatory responses.

keyword : Acute lung injury; BMS; cytokine; LPS 
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Introduction: Obstructive sleep apnea (OSA) is characterized by repeti-

tive upper airway collapse during sleep, causing chronic intermittent 

hypoxia (CIH). In intensive care units, considerable numbers of pa-

tients with acute lung injury (ALI) have underlying OSA. However, 

little is known regarding the effects of OSA on the clinical course of 

ALI. This study is aimed to evaluate the impact of CIH on in-

flammation, fibrosis and related pathway in a murine model of ALI.

Methods: Seven-to-eight week-old male, C57BL/6J mice were used. 

The mice were divided into two groups and exposed to room air (RA) 

or CIH. During 4 weeks, the CIH group was exposed to a 30 s 

RA/hypoxia (approximately fractional inspired oxygen 7± 0.5%) cycle 

for 8 hours a day. After 4 weeks, each group was divided into two 

additional groups with intratracheal lipopolysaccharide (LPS, 0.5 

mg/kg) or saline exposure.

Results: In CIH group with LPS exposure, lung wet/dry ratio and 

lung injury score were higher than the other three groups. However, 

there were no significant differences compared with the LPS mono 

group. Level of hyproxyproline, TGF-beta, VEGF and inflammatory 

cytokines were also higher in CIH group with LPS exposure com-

pared to other groups. From the cell differentiation of bronchoalveolar 

lavage, CIH group with LPS exposure showed significantly higher 

number of total cell and neutrophil compared with other groups, espe-

cially compared with RA group with LPS exposure (p<0.001, re-

spectively). The overall trend of lung injury was most severe in 

CIH+LPS group.

Conclusions: The direct impact of OSA in patients with ALI is diffi-

cult to describe due to multiple factors of patients. From the results 

of mouse study, we suggest that CIH from OSA may aggravate in-

flammation and fibrosis in acute lung injury.

keyword : Obstructive sleep apnea, Acute lung injury, Murine model 
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Clinical characteristics of patients who have 

made decision of no resuscitation after 

implementation of Well-dying law

Jee-Min KIM, Ji Yeon LEE, Ina JEONG, Joon sung JOH, 

Junghyun KIM

Division of Pulmonary and Critical Care Medicine, National Medical 

Center, Korea

Introduction: Regarding end-of-life care, proxy-decision making has 

been overwhelming and issuance of DNR discussion has been raised 

at a very late stage. Therefore, Well-dying law has been enacted for 

ensuring patient's best interest and to protect the dignity and value of 

human beings. 

Methods: At the sixth month of law implementation, we performed a 

single-center retrospective cohort study. We reviewed characteristics of 

patients who had completed documentation of legal forms according to 

Well-dying law and completed registration at national administration 

center between February and July 2018.

Results: Total 73 patients had documented legal forms according to 

Well-dying law. Their mean age was 75 and 65% were male. 90% of 

the patients were from department of internal medicine; 46% from pul-

monology, 18% from gastroenterology, and 14% from hemato-oncology 

departments. 51% of patients had ECOG performance status of 4 at 

the time of admission. 37% had underlying malignancy, 18% had 

chronic pulmonary diseases, 18% had neurologic diseases, and 7% had 

advanced liver cirrhosis. 60% of patients were admitted from home 

while 30% were from nursing center or hospital. 41% of patients had 

religions. 34% of patients were admitted to ICU at some point of hos-

pital stay, and 27% of patients had documented legal forms of 

Well-dying law at ICU. Pneumonia was the most common diagnosis 

for terminal status (29%), while malignancy was the second most com-

mon (25%). 66% of patients died while 34% of patients lived and were 

discharged to either home (14%) or nursing care center or hospital 

(20%). 78% of decisions regarding end-of-life care were made by fam-

ily members while 22% were made by patients' own wills. Mean num-

ber of familial members involved in documentation were 3. Median 

time from documentation till death were 9 days. 

Conclusions: In aspect of patient's dignity, more patients have made 

decisions themselves about end-of-life care. 

keyword : Well-Dying law, Healthcare providers, Patient character-

istics 
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Polymyxin B hemoperfusion for pediatric 

Carbapenem-resistant Acinetobacter 

baumannii infection

You Sun KIM1, Hye Won KWON2, Yu Hyeon CHOI1, 

June Dong PARK1

111Department of Pediatrics, Seoul National University Children's 

Hospital, Korea
222Department of Thoracic and Cardiovascular Surgery, Seoul National 

University Children's Hospital, Korea

Case : Polymyxin B hemoperfusion-immobilized fiber column 

(PMX-HP) has been adopted as a treatment option to remove endo-

toxins of gram negative bacteria. A few data exist on its use against 

Carbapenem-resistant Acinetobacter baumannii infection, especially in 

pediatric immunocompromised population. Here we report two success-

ful cases. 

Sixteen and seventeen-year-old boys developed Carbapenem-resistant 

Acinetobacter baumannii septic shock. They were immunocompromised 

because the one had pre-engraftment bone marrow insufficiency after 

peripheral blood stem cell transplantation and the other was taking im-

munosuppressant after heart transplantation. Failing a number of con-

ventional treatment introduced PMX-HP therapy, so that their in-

fection indexes were improved. 

PMX-HP therapy could be a promising option for treating devastating 

Carbapenem-resistant Acinetobacter baumannii infection in pediatric 

immunocompromised patients.

keyword : Polymyxin B hemoperfusion, Carbapenem-Resistant 

Acinetobacter baumannii, Immunocompromised
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Severe refractory status asthmaticus 

caused by H1pdm09 infection requiring 

ECMO in a 15-year-old boy

Na-Hae WON, Jee-Min JEONG, Dae-Seong KIM, Jun PAK, 

Sung Han KANG, Young YOO

Department of Pediatrics, Korea University Medical College, Korea

Case: Introduction: Influenza A (H1pdm09) virus infection often man-

ifests severe respiratory symptoms, particularly in patients with a history 

of allergic disease. 

Case presentation : A 15-year-old boy who had a previous history of 

asthma visited to the emergency department with fever and mild dyspnea. 

He suffered from severe asthma attack caused by H1pdm09 infection. 

His respiratory conditions were rapidly deteriorated and evolving into 

a refractory status asthmaticus requiring emergent extracorporeal mem-

brane oxygenation (ECMO) assistance. He was successfully managed 

with veno-arterial ECMO and fully recovered in 4 weeks.

Conclusion: Physicians should aware of possibilities of serious asthma 

exacerbation after influenza virus infection. When medical treatment 

and mechanical ventilation fail, ECMO therapy should not be delayed 

for avoiding lung injury resulting from severe lung hyperinflation. 

keyword : Asthma , Extracorporeal membrane oxygenation, Influenza 
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Introduction: The Korean government is supporting the New Critical 

Care Specialty Hospital in the Medical City, Baghdad through the 

grant aid of KOICA (Korea International Cooperation Agency) to im-

prove the health environment of Iraq suffered from the IS (the Islamic 

State) crisis. Soonchunhyang University Medical Center has been con-

ducting the project as a consultant since 2018.

The purpose of this research is to compare the performance before and 

after the project. Family satisfaction and clinical report form were de-

veloped for this purpose.

Methods: After translation and validation of FS-ICU-24R (Family 

Satisfaction with Care in Intensive Care Unit) according to recom-

mended procedures, close relatives of patients who were discharged (or 



Poster presentation

227

died) after admission for more than 48 hours in ICU, responded to 

a questionnaire. 

In addition, Case Report Forms were collected with reference to the 

patient’s medical record. 

Based on these data, statistical analysis was conducted on the factors 

affecting the satisfaction, and the result will be used to derive the im-

provement plan.

Results: The average age was 48.9 years. 70% of the patients were hos-

pitalized at night, 25% were hospitalized at the weekend, 65% of pa-

tients had invasive mechanical ventilation, 30% of patients received re-

nal replacement therapy, and 50% of patients had re-intubation and 

tracheostomy. The hospital infection was 20%, average length of stay 

was 16.7 days, and ICU mortality was 35%.

Items with relatively low satisfaction (less than 70%) were ‘The atmos-

phere and environment of intensive care unit (66.7%)’ and ‘the appro-

priate time in the Q&A process (68.8%)’.

Conclusions: In this study, dissatisfaction factors of family members 

were identified. In the case of hospitalization at night, re-intubation, 

in-hospital infection, and longer length of stay, the satisfaction was low. 

In the future, the satisfaction level will be increased through the open-

ing of a newly opened Critical Care Specialty Hospital and strengthen-

ing the capacity of medical staffs.

keyword : Intensive Care Unit, Family Satisfaction, Iraq Medical City 

istics 
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Influencing factors on changes in ICU family 

members' satisfaction
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Soyoung YANG2

111Department of Pulmonary and Critical Care Medicine, Kyung Hee 

University Hospital At Gang Dong, Korea
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Gang Dong, Korea

Introduction: The study aims to investigate the satisfaction of family 

members of ICU patients and identify factors associated with changes 

in satisfaction.

Methods: ICU family members’ satisfaction was evaluated by a vali-

dated Korean version of the FS-ICU24 which contains FS-ICUtotal 

for overall satisfaction, FS-ICUcare for care and FS-ICUdm for in-

formation/decision-making satisfaction. The same questionnaire survey 

was administered twice to the family members: within 48 hours of 

ICU admission and either 120 hours after ICU admission or ICU 

discharge. Satisfaction scores were analysed using univariable and mul-

tivariable multilevel linear regression models.

Results : 104 family members participated in the primary survey and 

65 of them also participated in the secondary survey.

The FS-ICUtotal of the primary survey was 79.3(58.7-91.3), the 

FS-ICUcare was 78.6(58.6-90.7), and the FS-ICUdm was 78.2±18.4. 

The FS-ICUtotal of the secondary survey was 78.4(64.1-92.3), the 

FS-ICUcare was 76.8(59.8-91.1) and the FS-ICUdm was 79.5±19.0. 

The changes in satisfaction were not statistically correlated with the 

length of ICU stay, the frequency of family members’ visits or the de-

terioration of patients’ severity of illness. In the univariate analysis re-

sult, the longer the nurses’ years of experience, the lower the 

FS-ICUdm(OR 0.980, P-value 0.034). However, the correlation was 

not significant in the multivariate analysis.

Conclusions: The study could not find the evident factors associated 

with changes in ICU family members’ satisfaction with the ICU 

admission. Therefore, further studies are required to find factors on 

ICU family members’ satisfaction in order to improve the quality of 

care in the ICU.

keyword : Critical care, Family members satisfaction, Survey ques-

tionnaire
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outcome of critical care in pediatric patients
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Introduction: Health care disparity in critically ill children according 

to health insurance status is not well known in Korea. We aim to study 

whether there are differences in management and outcome between 
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health insurance and Medicare patients.

Methods: We conducted a retrospective cohort analysis of the Health 

Insurance Review and Assessment (HIRA) database. All pediatric ad-

mission (<18 years of age) to intensive care units in Korea from 

August 1, 2009, through September 30, 2014, were enrolled, and we 

excluded i) admissions to neonatal intensive care units, ii) patients un-

der 28 days of age, iii) primary diagnosis Z of International 

Classification of Disease, and iv) other than the first admission during 

study periods. We compared the management procedure and hospital 

death. Intensive care unit (ICU) length of stay between health in-

surance group and Medicare group.

Results: A total of 18,291 patients were enrolled, and 17147 were 

health insurance status and 1144 were Medicare status. Age was higher 

in Medicare patients ( 11 vs. 7 years, P<0.01), the proportion of ter-

tiary hospital admission was lower in Medicare patients (67.5 vs. 

39.5%, P<0.01). The proportion of mechanical ventilation (43.2 vs. 

35.1%, < 0.01) and vasopressor drugs (15.8 vs. 12.0%, P<0.01) were 

lower in Medicare patients. Crude mortality rate was not statistically 

different between 2 groups (5.0 vs. 5.9%, P =0.223). Medicare pa-

tients were more likely to re-admit ICU (Odds ratio 1.62, confidence 

interval 1.33-1.97)

Conclusions: Mortality rate was not different in Medicare patients, but 

they required more ventilator support duing ICU are and more post 

ICU care to prevent readmission.

keyword : Health insurance, Mortality rate, Readmission
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Tracheal infection resulting from high 

endotracheal tube cuff pressure in an 

unconscious patient with brain trauma

Ja Myoung LEE, Young Seok LEE, In Sung PARK,

ChulHee LEE, Kwangho LEE, Dong Hyun CHUN 

Neurosurgery, Gyeongsang National University Hospital, Korea

Introduction: Clinically, when body temperature rises above 38.3°C, this 

is classified as a fever. Fever is a common clinical symptom observed 

in 70% of intensive care unit (ICU) admissions. The most common 

causes of infection are pneumonia, surgical site infection, catheter-related 

urinary tract infection, clostridium difficile infection, and sinusitis. Deep 

neck infection (DNI) is uncommon, with an incidence of around 

9-12/100,000 inhabitants/year. The use of broad-spectrum antibiotics 

has greatly reduced the incidence and mortality of DNI, but delayed 

diagnosis or improper treatment can lead to serious complications. DNI 

cases due to high cuff pressure of endotracheal tubes (E-tubes) are rare. 

Here, we report a case of DNI due to high cuff pressure of an E-tube 

as a cause of fever in an unconscious patient.

Methods: A 79-year-old male patient underwent a craniectomy due to 

acute subdural hematoma. The patient was unconscious and continued 

to have a fever, but no clear focus was found. On the ninth post-oper-

ative day, he suddenly showed redness and swelling on the anterior 

neck. In the pharynx enhanced computed tomography scan, tracheal 

necrosis and an abscess in the surrounding area were observed.

Results: Incision and drainage was performed and Enterobacter aero-

genes and E. faecalis were identified. Infection was controlled after an-

tibiotic treatment. High endotracheal tube cuff pressure was suspected 

as the cause of the tracheal infection.

Conclusions: DNI can cause life-threatening complications if diagnosis 

is delayed or inappropriate treatment is given. The most common caus-

es of DNI are odontogenic infections, surgical trauma, trauma, and 

esophageal perforation. In rare cases, DNI can be caused by high cuff 

pressure, as in our case. Particularly in our case, there was a limitation 

in the physical examination, as the patient had impaired consciousness. 

Therefore, it is important to note that DNI due to E-tube high cuff 

pressure may occur when the cause of fever is unknown in patients 

with reduced consciousness after trauma.

keyword : Deep neck infection, Fever, High endotracheal tube cuff 

pressure
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The role of modified early warning score in 

critically-ill surgical patients in terms of 

intensive care unit readmission

Mi Kyoung KIM, Im-Kyung KIM

Surgery, Severance Hospital, Yonsei University College of Medicine

Introduction: Modified early warning score (MEWS) is a simple score 

by measuring physiological parameters, and has been regarded as a use-

ful tool to detect clinical deterioration. In this study, we evaluated the 

impact of MEWS to predict in-hospital mortality in critically-ill surgical 

patients after readmission to surgical intensive care units (SICU).

Methods: This study was performed in a tertiary referral teaching hos-

pital in Korea. A total of 3433 patients admitted to SICU, and 199 

patients underwent readmission to SICU during hospitalization periods. 

Among them, 114 patients who had complete medical records were en-

rolled in this retrospective study. To clarify the predictors of mortality 

in patients after SICU readmission, clinical data including MEWS at 

the time of deterioration before readmission (MEWS readm) were re-

viewed and analyzed.

Results: The incidence of readmission to SICU was 5.8%, and the mean 

duration between the first discharging from SICU to readmission was 

11.3 days. Among 114 patients, 32 patients died in hospital. When com-

pared to the survivor group (N=82), the proportion of emergency sur-

gery was about two times more in non-survivors (survivors vs. non-survi-

vors = 29.3% vs. 50.0%, p=0.049). Also, the median MEWS readm 

was significantly higher in non-survivors (survivors vs. non-survivors = 

4.0 vs. 6.0, p=0.029). In multivariate analyses, the score ≥6 of MEWS 

readm was the only independent predictor for mortality in patients after 

readmission (OR = 3.140; 95% CI 1.298-7.593, p=0.011).

Conclusions: MEWS readm has a role to predict in-hospital mortality in 

critically-ill surgical patients after intensive care unit (ICU) readmission.

keyword : ICU readmission, Hospital mortality, MEWS
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gastrectomy in obese patient-case report-
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Anesthesiology, Korea

Introduction: Low volume ventilation is widely used in ICU and oper-

ating room for minimizing lung trauma.

We report severe postoperative atelectasis patient who was mechanically 

ventilated with a tidal volume of 5 ml/kg during operation.

Methods: A 54-year-old man with 172 cm tall, weighed 94 kg, and 

a BMI of 32 Kg/m2 was referred for general anesthesia of robot-as-

sisted gastrectomy. He was mechanically ventilated with a tidal volume 

of 5 ml/kg and PEEP of 6 cm H2O and was showed oxygen satu-

ration 99% and PaO2 100 mm Hg. End of 8 hours operations, he 

was agitated and showed respiratory difficulty and reintubated and went 

to ICU. He was treated with mechanical ventilator and 2 days later 

he was extubated.

Conclusions: Low tidal volume of a 6~8 ml/kg is good enough for ad-

equate ventilation and for reducing mechanical ventilator related baro-

truma and volutruma. When we used the ideal body weight for ven-

tilation, it might be too small amount ventilation for obese patients. We 

must keep in mind that obese patients are more susceptible for atelectasis.

keyword : Atelectasis, Anesthesia, Lung injury
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Thyroid storm after abdominal surgery in a 

patient had who did not know his 

thyrotoxicosis

Chang Yeon JUNG, Jung Min BAE

Surgery, Yeungnam University Medical Center, Korea

Introduction: Thyroid storm is an endocrine emergency. Even the 

management of thyroid storm has improved results but the mortality 

of thyroid storm is still high(20~50%). The prevalence of thyrotox-

icosis is 1.2%, only 1% to 2% of thyrotoxicosis progress to thyroid 

storm. The diagnosis of thyroid storm is not easy, it has two ways, 

Burch – Wartofsky Point Scale (table1) and Japanese Thyroid 

Association categories of thyroid storm(table 2). This article reported 

the case of thyroid storm after abdominal surgery in a patient had who 

did not know his thyrotoxicosis

Methods: A 60 year old male who had no underlying diseses, came 

to ER. He had operated appendectomy at that day. After 1 hour of 

appendectomy, he had anxiety, cold sweating, high fever, tachypnea, ta-

chycardia, low blood pressure. He transferred to our hospital with 

intubattion. In initial time of visiting our ER, he had tachycardia, high 

fever, leukocytosis, high level of AST/ALT, hyperbilirubinemia and 

hyperkalemia. He was admitted to the intensive care unit and was tak-

en critical care. After 11days of intensive care unit, he was extubated 

endotracheal tube, laboratory tests were normalized, but tachycardia 

and cold sweating were still on. In the thyroid function tests, His TSH 

level was 0.04 μIU/l, free T4 level was 126.80 pmol/l, T3 level was 

more than 13.8 nmol/l. Therefore, we made a consult to the depart-

ment of endocrinology and transfer him.

Conclusions: Thyroid storm has high morbidity and mortality. So, it 

is important to recognize and treat the thyroid storm. Due to the de-

velopment of diagnostic technology, many thyroid diseases are detected 

earlier in these days. But it is not easy to catch the thyroid storm in 

ICU patients because of their symptoms and signs are not specific. 

Although continuous treatment, If the patient is still suffering from ta-

chycardia, cold sweating or weight loss, we may suspect that the patient 

has endocrine disease, and we should be helped endocrinologists.

keyword : Thyroid storm, Appendectomy
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Performance evaluation of diastolic blood 

pressure for massive transfusion in severe 

trauma
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Introduction: Diastolic hypotension may be seen with dehydration or 

with bleeding episodes. The present study aimed to investigate the rela-

tionship between diastolic blood pressure (DBP) on admission and 
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massive transfusion.

Methods: This retrospective study included patients with severe trauma 

(injury severity score ≥16) from January 2016 to December 2017. We 

used the receiver operating characteristics analysis to examine the prog-

nostic performance of DBP in severe trauma. Multivariate analysis was 

used to estimate prognostic impact of DBP in severe trauma. The pri-

mary outcome was massive transfusion. 

Results: Of the 827 included patients, Massive transfusion was per-

formed on 64 (7.7%) patients. The area under the curves (AUC) of 

DBP, revised trauma score (RTS), and injury severity score (ISS) for 

massive transfusion were 0.777 (95% CI, 0.747–0.805), 0.742 (95% 

CI, 0.710–0.771), 0.670 (95% CI, 0.637–0.702), respectively. 

Multivariate analysis revealed that DBP was independently associated 

with massive transfusion in severe trauma (odds ratio, 0.965; 95% CI, 

0.956-0.975).

Conclusions : Lower DBP were associated with massive transfusion in 

severe trauma. DBP has better prognostic performance for massive 

transfusion in severe trauma.

keyword : Trauma, Diastolic blood pressure, Massive transfusion
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Clinical effectiveness of bedside 

peripherally inserted central catheter in 

critically ill patients
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Introduction: The peripherally inserted central catheter (PICC) is use-

ful to maintenance central catheter safely for a long time because it has 

a lesser complication rate and a lesser infection rate than subclavian 

catheter. Generally, the PICC insertion needs the ultra-

sonography(USG) and the fluoroscopy. But the many of patients in in-

tensive care unit (ICU) have unstable vital signs, a ventilator or a he-

modialysis machine. So it is often that inserted PICC by only portable 

USG in ICU patients. Therefore, the PICC is possible to positioned 

in wrong site.

Methods: All patients who are inserted bedside PICC in SICU from 

October 2015 to January 2018 are selected. The full barrier drape was 

done on insertion site. The micro introducer technique was done by 

portable USG. The position of PICC was confirmed by portable chest 

x-ray. We regarded as a success that the function of PICC was good 

and tip of catheter was in IVC. This article is retrospective study that 

analyze the clinical features of patients and which arm to insertion. The 

statistical analysis was performed with SPSS version 12.0(chi-square 

tests ; p < 0.05 was accepted as statistically significant).

Results: The total number of the cases were 120: (male 73, female 

65)(table1). The success rate was 87.5%(105/120), there were no stat-

istical differences in success rate according to clinical features(table2). 

Total failure cases were 15( failure in procedure procee 7, malposition 

8)(table3). There were no severe complications and death in all patients 

Conclusions: In conclusion, the bedside PICC insertion in ICU is safe 

procedure which has no severe complications. It is thought that the 

malposition is the biggest problem in bedside PICC insertion, but it 

is hard to prevent it. However, there is no definition about malposition 

of PICC, and no guideline about malposition with well function 

catheter. So, it would be necessary to more studies to make a definition 

and a guideline of bed side PICC malposition.

keyword : Peripherally inserted central catheter, Portable ultrasonography, 

Bedside procedure
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Intensivist-led deceased organ donor 

management
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Introduction: Despite the recent increase number of deceased donors, 

the demand for transplantable organs continues to exceed the supply. 

We hypothesized that intensivist-led management of deceased organ do-

nors would increase the number of organs procured for transplantation.

Methods: We retrospectively analyzed data from all adult deceased organ 

donors during before (2012.01-2014.12.) and after (2015.01.-2017.12.) 

implementation of an intensivist-led donor management.

Results: Total 116 adult deceased organ donors were included. After 

intensivist-led donor management, number of an expanded criteria do-

nor (ECD) (n = 24, 50%. vs. n = 16, 23.5%, P = 0.003) was sig-

nificantly higher than before. Mean arterial pressure before organ pro-

curement was higher (96.5 ± 19.6, vs. 88.2 ± 17.6, P = 0.018) than 

before. However, vasopressor index score (VIS) (20.8 ± 23.8, vs. 42.8 

± 64.5, P = 0.012) and vasopressor dependency index (VDI) (0.2 ± 

0.3, vs. 0.5 ± 0.9, P = 0.008) were lower than before. After adjusted 

for ECD, more than 4 organs procured from a donor was increased 

(OR 2.5, 95% CI 0.9-6.6, P = 0.067). And that was significant in 

lungs (OR 3.9, 95% CI 1.5-9.9, P = 0.006) and pancreas (OR 6.0, 

95% CI 1.6-22.6, P = 0.008).

Conclusions: Management of deceased organ donors by intensivists may 

be a profitable strategy to increase organs available for transplantation.

keyword : Intensivist, Organ donation, Transplantation
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Introduction: Trauma is known to be as one of the highest risks of 

venous thromboembolism(VTE) for hospitalized patients. However, the 

risk and incidence of VTE is not well known in trauma patients in 

Korea. Thus, this study aimed to evaluate the incidence of VTE and 

to identify potential predictors of development of VTE in Korean trau-

ma patients. Also we assessed the validity of Greenfield risk assessment 

profile (RAP) and the trauma embolic scoring system (TESS) in 

Korean trauma patients.

Methods: This retrospective, cohort study used data for trauma pa-

tients who were admitted to a regional trauma center from 2010 to 

2016. Trauma patients who were eligible for entry into the Korea 

Trauma Data Bank (KTDB) were included in the analysis of this 

study, which means the International Classification of Diseases, 10th 

revision (ICD-10) codes for trauma, starting with S or T. Clinical data 

were collected from hospital medical records. The baseline character-

istics and clinical data of the patients were compared between the VTE 

and non-VTE groups. And we assessed the validity of RAP and TESS 

and suggested cut-off for risk management in this population.

Results: We included 9,472 patients. The overall VTE rate was 0.87% 

(n = 82), with 56 (0.59%) events of DVT and 39 (0.41%) events of 

PE. The variables including history of VTE, pelvic bone fracture, ven-

tilator use, and longer days of hospitalization were found to be statisti-

cally-significant potential predictors of the development of VTE in the 

multiple regression analysis. This study have shown that increased RAP 

and TESS scores were correlated with increased VTE rate, with VTE 

rates of 1% and 1.5% for RAP and TESS score of 6 respectively. And 

the optimal cut-off for RAP and TESS score was 6.

Conclusions: RAP and TESS – which are renowned diagnostic tools 

– demonstrated potential for a useful clinical tool to predict VTE oc-

currence in Korean trauma patients. Also our study indicates that pa-

tients with pelvic bone fracture and long-term ventilator treatment 

should be more carefully attended for possible VTE.

keyword : Trauma, Deep vein thrombosis, Pulmonary embolism
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Pre-ECMO coagulopathy associated with 

outcomes of patients on extracorporeal 

membrane oxygenation support

Ui Won KO1, Yang Hyun CHO2
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Introduction: The purpose was to evaluate the association between 

pre-cannulation coagulopathy and the occurrence of hemorrhage during 

extracorporeal membrane oxygenation (ECMO) 

Methods: Electronic medical records were reviewed to obtain in-

formation regarding demographics, primary diagnoses, ECMO sup-

port, pre-cannulation coagulation laboratory data, number of trans-

fusions received during ECMO support, occurrence of hemorrhages 

during extracorporeal support, and outcomes. Primary diagnoses were 

categorized as cardiopulmonary arrest, cardiogenic shock, respiratory 

failure, weaning failure from cardiopulmonary bypass(CPB) and septic 

shock. (2) Transfusion requirements (in mL per kilogram per ECMO 

day) were also compared between patients with and without 

pre-ECMO coagulopathy. The number of hemorrhages during ex-

tracorporeal support were tallied and classified based on location, in-

cluding cannulation site, chest tube site, intracranial, central and pe-

ripheral line site, pulmonary, surgical site, gastrointestinal, pericardial 

and other (e.g., hematuria, epistaxis). 

Results: Of 535 patients supported with ECMO between January 

2014 and June 2018, 316 had pre-cannulation coagulation laboratory 

data and were included in the study. Of the eligible patients, 164 were 

identified as coagulopathic and 152 were non-coagulopathic. 

Hemorrhagic complication occurred in 55 patients with pre-ECMO 

coagulopathy and in 32 patients without pre-ECMO coagulopathy dur-

ing ECMO support. The most frequent bleeding sites for both groups 

were the cannulation site. Pre-ECMO coagulopathy was associated 

with higher incidence of hemorrhage during extracorporeal support 

Conclusions: Pre-ECMO coagulopathy increased the occurrence of 

hemorrhage during extracorporeal support.
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Introduction: Application of Extracorporeal membrane oxygenation 

(ECMO) as a therapeutic option in critically ill patients is increasing. 

Recent studies found that using ECMO for pneumonia, asthma, trau-

ma and burn were associated with better outcomes. However the role 

of ECMO as a potentially useful therapeutic option in case of sepsis 

or septic shock remains questionable 

Methods: The study was conducted on 32 patients who were clearly 

identified for infectious origin and septic shock among 154 patients 

who applied ECMO from a single center between January 2015 and 

December 2017. The patients divided in two groups, a pulmonary in-

fection group and a non pulmonary associated infection group on the 

basis of a primary origin of infection. 

Results: The number of pulmonary infection patients was 18 and the 

number of non pulmonary associated infection patients was 14. There 

were differences in hospital mortality, SAPS3 score, SOFA score at 

ECMO starting day, ICU stay, ECMO duration, time interval from 

ICU admission to ECMO start. The average of SAP3 score (74.5 vs 

51.72) (p<0.00) and SOFA score at ECMO starting day (14.36 vs 

10.33) (p=0.001) was higher in the non pulmonary associated infection 

group. Also the non pulmonary associated infection group had higher 

mortality rate compare than the pulmonary infection group. (71.4% vs 

50%) More veno-arterial ECMO applied to non pulmonary associated 

infection group. (78.6% vs 11.1%) The hospital stay (23.86 days vs 

46.89 days) (p=0.042) and ICU stay (19.71 days vs 35.56 days) 

(p=0.026) of the non pulmonary associated infection group was shorter 

than the pulmonary infection group. Also Lactate level was higher in 

the non pulmonary associated infection group when ECMO was 

applied. (10.481 mmol/L vs 2.872 mmol/L) (p<0.00) 

Conclusions: The non pulmonary associated infection group had more 

severe aspect compared than the pulmonary infection group when 

ECMO was applied. Higher mortality of the non pulmonary asso-

ciated infection group compare than that of the pulmonary infection 

group was cause of shorter hospital stay and ECMO duration. 

keyword : ECMO, Sepsis, Non pulmonary associated infection
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Case: A 41-year-old man (blood type AB+) was transferred to our 

hospital for cardiogenic shock and flash pulmonary edema after stent-

ing at totally occluded left main coronary artery 1 hour ago. On arriv-

ing at our emergency department, intubation and veno-arterial ex-

tracorporeal membrane oxygenator (VA ECMO) were applied 

immediately. On in hospital day 3, VA ECMO was weaned success-

fully with left ventricular ejection fraction 37% on transthoracic 

echocardiogram. However, 8 hours after removal of ECMO, fever 

over 38℃ and tachycardia onset and gradual peripheral desaturation 

was noted. Despite aggressive trial of negative input/output balance, pa-

tient’s both lung field became totally hazy in chest X-ray, not only with 

edema but also with hemorrhage, resulted in systemic collapse. 

Veno-venous ECMO (VV ECMO) was applied to rescue patient. 

Unfractionated heparin was discontinued but dual antiplatelet therapy 

was continued concerning acute stent thrombosis. During 5 days of 

waiting, pulmonary hemorrhage was not subsided at all. Antiplatelets 

were all discontinued, however, we could not see any change in lung 

until 10 days after VV ECMO. We planned ‘pulmonary flow depletion 

strategy’: VA ECMO again with interatrial balloon septostomy. The 

procedure was successful and pulmonary hemorrhage withered. 10 days 

later, it could be weaned from patient. Because of the increasing puru-

lency of the sputum via endotracheal tube, bronchoscopic toileting was 

planned. After the patient’s several coughing at the end of study, sud-

den desaturation with severe cyanosis and hemodynamic collapse 

developed. Emergent VV ECMO (#2) was applied again. The chest 

XR showed total haziness oth both lung fields. We decided to trans-

plant his lung and heart simultaneously (HLTx) after multidisciplinary 

team discussion. Fortunately, there was a donor registered on national 

organ donation system on the same day. HLTx was successfully done 

on the next day night. The pathology of recipient lung showed alveoli 

full of red blood cells with progressing fibrosis.

keyword : Extracorporeal membrane oxygenation, Diffuse alveolar 
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Case: Introduction: Pheochromocytoma is a catecholamine releasing 

tumor. We report the successful treatment with VA ECMO in pheo-

chromocytoma induced cardiomyopathy. Case presentation: A 52-year 

old woman was evaluated in emergent department unit with nausea, 

vomiting. Abdominal mass visualized a 10.6 centimeter diameter lesion 

in the left adrenal gland on abdomen CT scan. A transthoracic echo-

cardiogram (TTE) displayed markedly reduced left ventricular systolic 

function. After admission, the circulatory failure worsened and VA 

ECMO was implanted. She recovered cardiac function allowing 

ECMO weaning on day 6. Post-weaning, pheochromocytoma was di-

agnosed with elevated urinary catecholamines. She discharged on day 

on 113 without any of mechanical support however her cognitive abil-

ities were declined with unspecified neurologic cause. Conclusion: 

Pheochromocytoma could be a life-threatening cause of cardiogenic 

shock therefore appropriate ECMO application may be considered.

keyword : Pheochromocytoma, ECMO, Endocrine emergency
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Introduction: The advantage of awake venovenous extracorporeal mem-

brane oxygenation (VV ECMO) over conventional VV ECMO with 

mechanical ventilation is still unclear. 

Methods: From January 2013 to December 2017, we reviewed adult 

patients who had first-time VV ECMO for respiratory failure. Patients 
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on the waiting list for lung transplantation were excluded. Generally, 

we tried to minimize sedation and mechanical ventilation for all stable 

patients. Awake ECMO was defined as continuous ventilator-free time 

> 24 hours during ECMO support. The primary outcome was mor-

tality at 90 days. 

Results: During the study period, 110 patients were included 

(no-awake group: n=74, awake group: n=36). At 90 days, 37 of 74 

patients (50%) in the no-awake group and 20 of 36 patients (55.5%) 

in the awake group had died (P= 0.583 by log-rank test). In sub-

group analysis, we divided the awake group into awake ECMO ≥ 
7days group (n=17) and awake ECMO < 7days group (n=19). At 

90 days, 7 of 17 patients (31.6%) in the awake ECMO ≥ 7days group 

and 13 of 19 patients (58.8%) in the awake ECMO < 7days group 

had died (P=0.008 by log-rank test). Multivariate analysis for 90-day 

survival revealed that awake ECMO was not a prognostic factor. In 

the awake ECMO group, there were higher incidence of ECMO site 

bleeding during ECMO (in 15.4% vs. 1.3% of patients; P=0.005) 

and longer ECMO support duration (mean 36 days vs. 11 days; 

P=0.001). 

Conclusions: Awake VV ECMO did not show short-term survival 

benefit in our experience. Higher incidence of bleeding complication 

may be associated with awakening during systemic anticoagulation. 

Futher study for impact of awake VV ECMO should be performed.

keyword : Awake ECMO, Venovenous ECMO, ARDS
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Case: Introduction

Thoracic aortic aneurysms are mostly asymptomatic, but life threat-

ening due to the risk of rupture. Moreover, bronchial compression may 

occur by the aneurysm.

Case presentation

74-year-old woman with chest pain and dyspnea admitted to emergency 

room and intubated due to disturbed consciousness. Computed tomog-

raphy of the chest revealed rupture of descending thoracic aortic aneur-

ysm and compression of lower trachea and both main bronchi. 

She emergently underwent thoracic endovascular aortic repair but was 

unable to relieve the pressure on trachea and bronchus. After inserting 

nitinol stents into both main bronchi, patient’s hypoventilation im-

proved and became possible to withdraw ventilator support.

Conclusion

Endovascular stent placement may not always immediately resolve 

symptoms associated with adjacent thoracic structures. In airway com-

pression, endobronchial stenting may be life-saving procedure for respi-

ratory recovery as well as long-term bronchial patency.

keyword : Aortic Aneurysm, Thoracic, Airway Obstruction, Stents
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Therapeutic hypothermia in hypoxic brain 

damage after cardiac surgery
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Case: Introduction

Therapeutic hypothermia is almost standard practice for neuroprotective 

effect in post-cardiac arrest. 

Case presentation
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45-year-old woman previously repaired tetralogy of Fallot patient un-

derwent redo pulmonary valve replacement. Surgery was done without 

any event, but unfortunately postoperative 4hour, generalized ton-

ic-clonic seizure was observed. Electroencephalography and brain mag-

netic resonance imaging suggested possible of hypoxic brain damage 

during the operation. At postoperative day one, to minimize neurologic 

deficits caused by seizure or cerebral edema or high fever, we started 

therapeutic hypothermia. After 48 hours patient was rewarmed, seizure 

was subsided with anticonvulsant. Eventually she improved gradually 

with global deterioration scale three.

Conclusion

Therapeutic hypothermia should be considered more widely in cases of 

hypoxic brain damage for neuroprotective effect and give patients time 

to recover.

keyword : Cardiac Surgery, Hypoxic Brain Damage, Therapeutic 

Hypothermia

istics 

KP9-1

High-flow nasal cannula for hypercapnia 

associated with acute pulmonary disease:

A prospective multicentre single-arm 

exploratory trial

Kyung Hun NAM1, Hyun Koo KANG2, Sung-Soon LEE2,

So-Hee PARK2, Sung Wook KANG3, Jea Jun HWANG3,

So Young PARK
4
, Won Young KIM

5
, Hee Jung SUH

6
,

Eun Young KIM
6
, Younsuck KOH

1
, Sang-Bum HONG

2
,

Jun Won HUH
1
, Chae-Man LIM

1

111Department of Pulmonary and Critical Care Medicine, Asan Medical 

Center, University of Ulsan College of Medicine, Korea
222Division of Pulmonary and Critical Care Medicine, Department of 

Internal Medicine, Inje University Ilsan Paik Hospital, Inje 

University College of Medicine, Korea
333Department of Pulmonary and Critical Care Medicine, Kyung Hee 

University Hospital at Gang Dong, Korea
444Department of Pulmonary and Critical Care Medicine, Chugnam 

National University Medical College and Hospital, Korea
555Department of Emergency Medicine, Asan Medical Center, 

University of Ulsan College of Medicine, Korea
666Intensive Care Nursing Team, Asan Medical Center, Korea

Introduction: High-flow nasal cannula has been investigated mainly in 

conditions related to hypoxia, but it may also have a potential role in 

the treatment of hypercapnia. However, there is a concern to apply 

high-flow nasal cannula in patients with hypercapnia associated with 

acute pulmonary disease. Our study aimed to investigate the safety and 

plausibility of high-flow nasal cannula in hypercapnia associated with 

acute pulmonary disease.

Methods: We conducted a prospective multicenter single-arm ex-

ploratory trial applying high-flow nasal cannula to 51 patients with 

non-severe hypercapnia associated with acute pulmonary disease. The 

definition of non-severe hypercapnia was arterial partial pressure of car-

bon dioxide from 43 to 69 mmHg with a pH higher than 7.3. The 

primary outcome was the change of arterial partial pressure of carbon 

dioxide. The secondary outcome was the number of patients who com-

pleted the trial without non-invasive or invasive mechanical ventilation.

Results: 51 patients were enrolled for the study and 42 completed the 

trial. The decrease in arterial partial pressure of carbon dioxide was 

statistically significant in the first hour of high-flow nasal cannula treat-

ment (3.9 mmHg; 95% confidence interval [CI], 1.2 – 6.5; P < 

0.01) and a decreasing trend was observed in 24 hours of follow-up. 

39 out of 42 patients (92.8%) were successfully treated with HFNC 

without mechanical ventilation. 

Conclusions: In patients with non-severe hypercapnia associated with 

acute pulmonary disease, high-flow nasal cannula was effective in re-

ducing arterial partial pressure of carbon dioxide and helped patients 

to avoid mechanical ventilation.

keyword : High-Flow nasal cannula, Oxygen, Hypercapnia, 

Respiratory Insufficiency
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mechanical ventilation in critical ill patients 
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Introduction: Oxidative stress mediates lung stretch-induced injury. 

NADPH oxidase (NOX) enzymes play an important role in generat-

ing reactive oxygen species and especially, NOX4 plays distinct roles 

in regulating lung inflammation and apoptosis. We determined whether 

NOX4 can be used as prognostic biomarkers to guide weaning me-

chanical ventilation.

Methods: This study consecutively enrolled 104 adult patients who re-

quired endotracheal intubation due to various causes. The plasma levels 

of NOX4 were measured at day 1 (NOX4d1) and day 7(NOX4d7) 

after starting mechanical ventilation were measured.

Results: The median NOX4d1 and NOX4d7 level was higher in pa-

tients with extubation failure than those with extubation success 

(NOX4d1: 16.68 ng/ml vs 12.71 ng/ml, P=0.014; NOX4d7: 23.44 

ng/ml vs 12.39 ng/ml, P<0.001). The area under the receiver operat-

ing characteristics (ROC) curve of NOX4d1 and NOX4d7 was 0.634 

and 0.759, respectively. 

Failed extubation group were significantly older. had higher Acute 

Physiology and Chronic Health Evaluation II (APACHE II) score, 

higher mechanical ventilation time and higher hospital- and 28-day 

mortality rates than did the successful extubation group. Multivariate 

logistic regression showed that mechanical ventilation time ≥10 days 

(odds ratio[OR]: 5.30; 95% Confidence interval [CI]: 2.09-13.40), 

and NOX4d7> 28 ng/ml (OR:.6.76, 95% CI: 1.63-28.07) were asso-

ciated with extubation failure.

Conclusions: Measuring the plasma NOX4 level may be a good pre-

dictor of successful liberation from mechanical ventilation.

keyword : NOX4, Extubation, Predictor
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Introduction : Carbapenemase-producing carbapenem-resistant 

Enterobacteriaceae (CP-CRE) are extremely drug-resistant pathogens. 

XpertCarba-R assay for rapid detection and differentiation of five genes 

(blaKPC, blaVIM, blaOXA-48, blaIMP-1, blaNDM) associated with 

non-susceptibility to carbapenem in Gram-negative bacteria, mostly be-

longing to the Enterobacteriaceae family. We aimed to determine the 

screening utility of newly identified CP-CRE patients in medical in-

tensive care unit (MICU) to limit further transmission.

Methods: Retrospective cohort analysis was done in a tertiary care hos-

pital with 20 beds MICU(total 800 beds) form October 1, 2018 to 

January 21, 2019. The study population was was comprised of patients 

who underwent screening for CP-CRE by rectal swab XpertCarba-R 

assay and rectal swab culture. We compared the results of 

XpertCarba-R assay with that of reference method, rectal swap culture

Results: In total, 225 patients (328 specimens) were performed 

screening. 11 patients (4.9%) were positive by the XpertCarba-R assay. 

One of those patient was detected 2 gene expression. Among 11 pa-

tients, 7 patients were positive, 4 patients were negative by rectal 

culture.

XpertCarba-R assay showed 12 genes differentiation as follows: 6 for 

KPC(50%), 3 for IMP-1(25%), 2 for OXA-48(17%), 1 for NDM(8%)

10 patients showed positive by rectal swap culture. Of these, 3 patients 

were negative by the XpertCarba-R assay. Rectal swap cultures isolated 

the following micro-organisms: 7 for Klebsiella pneumoniae(70%), 3 

for Escherichia coli(30%). 

In our study, sensitivity, specificity, and positive and negative predictive 

values of the XpertCarba-R assay compared to of the reference meth-

ods were 70%(95%CI, 39.7 to 89.2), 98.1%(95%CI, 95.3 to 99.2%), 

63.6%, 98.5%, respectively.

Conclusions: The XpertCarba-R assay is a rapid test to identify rectal 

colonization with CP-CPE in MICU, which can guide infection con-

trol programs to limit the spread of these organisms.

keyword : Cabapenemase, XpertCarba-R assay, Intensive care unit
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Introduction: Sarcopenia is a clinical syndrome which has been known 

as a poor prognostic factor in various clinical situations, including 

sepsis. Muscle area measured from computed tomography (CT) scan 

associated with skeletal muscle mass, and subcutaneous and visceral fat 

quantification would be obtained from CT scan. 

Methods: From 1st January 2017 to 31st December 2017, hospitalized 

patients in single tertiary referral hospital (Asan Medical Center, Seoul, 

Korea) who screened by rapid response team (RRT) and managed for 

sepsis were analyzed retrospectively. The muscles area, visceral and 

subcutaneous fat area at the level of 12th thoracic vertebra (T12) and 

3rd lumbar vertebra (L3) in CT scan was measured by the radiologist. 

And we analyzed the association body composition parameters obtained 

from CT scan with hospital outcomes.

Results: There were 284 patients who assessed as sepsis and managed 

by RRT. After excluding patients who have a limitation in treatment, 

142 patients who took abdomen-pelvis CT (n=119) or chest CT 

(n=70) were included in this analysis. There were 55.2% of male, 

67.1% of any kind of malignancy, 58.7% of sepsis and 41.3% of septic 

shock patients. Of patients 35.7% admitted to ICU (n=51), 28-day 

mortality was only 0.7% (n=1) and hospital mortality was 4% (n=4). 

With logistic regression analysis, visceral fat area divided by muscle 

area at L3 (Odds ratio 0.259, P = 0.016), lactic acid 6 hours after 

RRT management (Odds ratio 1.759, P=0.002) and C-reactive pro-

tein (Odds ratio 1.111, P= 0.007) were associated with ICU 

admission. But, the other parameters at any level was not associated 

with ICU admission.

Conclusions: Muscle and visceral fat mass composition ratio could be 

an independent prognostic factor of ICU admission in sepsis patients.

keyword : Sepsis, Muscle mass, Rapid response team
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Introduction: Ultrasonographic measurements of the rectus femoris 

muscle is a promising tool for assessing sarcopenia in critically ill 

patients. Clinical factors affecting rectus femoris cross-sectional area 

(RFcsa) in critically ill patients were evaluated.

Methods: Fifty patients consecutively admitted to an intensive care unit 

in a tertiary hospital were enrolled and medical information was collected. 

The RFcsa was measured at a two-thirds distance from the anterior su-

perior iliac spine and the superior border of the patella from both legs 

with a 5cm linear-array transducer (12MHz, L12n, GE Healthcare). 

Mean value of RFcsa from both legs was used for further analysis and 

clinical factors were assessed using multivariable linear regression.

Results: Mean age of the participants was 61.36(16.98) and 29 (58%) 

were male. Median SAPS 3 score was 59 (range: 24-107) and median 

BMI was 24.35 (range: 12.65-32.96). Median RFcsa was measured as 

2.31cm2 (range: 0.76-9.19). In univariable analysis, age (coefficient (β) 

= -0.041, p = 0.005), female (β = -1.228, p = 0.014), and Charlson 
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comorbidity index (β = -0.274, p<0.001) were negatively associated 

with RFcsa. In multivariable analysis, female (β = -1.7272 p<0.001), 

BMI (β = 0.137, p = 0.013) and Charlson comorbidity index (β = 

-0.296, p<0.001) were associated with RFcsa.

Conclusions: Female patients have smaller RFcsa than male patients, 

and low BMI and high Charlson comorbidity index serve as in-

dependent predictors of smaller RFcsa in critically ill patients.

keyword : Sarcopenia, Skeletal muscle, Critically ill
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Introduction: Malnutrition is generally associated with immune dys-

function and inflammatory processes. Among the various nutritional as-

sessment tools, Onodera’s Prognostic Nutritional Index (PNI) utilizes 

serum albumin level and total lymphocyte count in the peripheral 

blood. Many patients admitted to Intensive care unit (ICU) have had 

poor nutrition before admission to ICU. The aim of this study was 

to evaluate whether the PNI is related with ICU mortality in medical 

ICU patients. 

Methods: In this study, 1,046 patients admitted to medical ICU at a 

tertiary care hospital in Korea between July 2016 and December 2018 

were evaluated. We obtained the patients’ demographic, clinical, diag-

nostic, and physiologic variables; ICU mortality; lengths of stay by ex-

amining the intensive care unit database records. The PNI was calcu-

lated using the following equation at the time of ICU admission: PNI 

= 10×serum albumin (g/dL) + 0.005×total lymphocyte count 

(/mm3). Patients were divided into malnutritional and nutri-

tional-sufficient groups according to the PNI cut-off score of 40 at the 

time of ICU admission. Multiple logistic regression models were used 

to estimate the odds ratio (OR) for ICU mortality. 

Results: Of the 1,046 patients, 836 patients (79.9%) included in the 

malnutrition group. Patients in the malnutrition group had a higher 

ICU mortality (27.6 vs. 13.8%, P<0.001), longer ICU stay (13.23 

days vs. 9.18 days, P<0.001) and higher charlson comorbidity index 

(3.56 vs. 2.86, P<0.001). In the analysis of the factors related with 

ICU mortality, malnutrition group was at higher odds of ICU mortality 

(Odds Ratio=2.282; 95% confidence interval (95% CI)=1.446-3.601, 

P<0.001) than non-malnutrition group patients after adjusting for age, 

sex, charlson comorbidity index and APACHE II score.

Conclusions: The presence of a malnutrition, as measured by the PNI, 

is an independent predictor for ICU mortality in ICU patients. PNI 

is a useful prognostic marker for mortality in ICU. It is important to 

stress the importance of nutritional assessment for ICU patients.

keyword : Prognostic Nutritional Index, All Cause mortality, Medical 

ICU
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Introduction: Recently, family involvement has been emphasized in the 

treatment of patients admitted to the intensive care unit (ICU). 

However, little is known about the role of the family in the physical 

and mental recovery of ICU survivors. Therefore, we investigated the 

impact of family, especially spouse, on the recovery of ICU survivors.

Methods: From March, 2016 to August, 2018, a total of 47 patients 

were enrolled and ICU survivors were assessed at 1 week, 1 month, 

and 3 months after discharge from the hospital. The physical function, 
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ICU memory, mental health, and quality of life of patients were 

evaluated.

Results: The patients living with a spouse had a higher percentage of 

males and mechanical ventilation during ICU stay. They had a sig-

nificantly improved Barthel index and hand dynamometry at 1 month, 

more clearly remembered the situation during ICU stay, and shared 

it with the family compared to patients living without spouse. Male 

and female patients living with their spouses showed faster improve-

ment of physical function, but female patients showed a tendency to 

increase mental distress. 

Conclusions: Living with a spouse in ICU survivors is positively asso-

ciated with early physical and mental recovery. This study is highly re-

liable and applicable because we evaluated the role of the spouse in 

consideration of various aspects such as the physical function, ICU 

memory, mental health, and quality of life.

keyword : ICU survivor, Spouse, Functional status
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Introduction: Percutaneous endoscopic gastrostomy (PEG) feeding 

provides enteral nutrition to patients with neurological dysphagia. 

However, the effect of PEG on the prevention of aspiration pneumonia 

is controversial. The purpose of this study is to evaluate the effect of 

PEG on neurological patients experiencing pneumonia.

Methods: A retrospective review was performed for 238 patients who 

underwent PEG from January 2008 to December 2018. Of these pa-

tients, 52 patients had experienced pneumonia before PEG. Among 

them, 19 patients who did not follow up 6 months after PEG were 

excluded. The episodes and interval of pneumonia in patients were 

compared before and after PEG procedure.

Results: Median follow-up after PEG is 556 days (interquartile range 

[IQR], 332 - 980 days). During follow-up period, 4 (18.2%) patients 

were died. Recurrent pneumonia occurred at 19 (57.6%) patients be-

fore PEG and 7 (21.2%) patients after PEG. The median interval be-

tween pneumonic episodes before PEG was 223 days (IQR 115-386 

days), compare with median 300 days (IQR 202-504 days) of interval 

after PEG (P = 0.06). However, patients inserted PEG after pneu-

monia experienced significantly fewer episodes of pneumonia (median 

1 (IQR 0-1) vs 2 (IQR 1-2) episodes, P < 0.001).

Conclusions: Statistically significant decreasing in the number of pneu-

monic episodes was found among patients receiving PEG. However, 

large prospective studies compared other methods will be needed for 

identifying the effect of PEG to prevent aspiration pneumonia.

keyword : Percutaneous endoscopic gastrostomy, Pneumonia
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Introduction: Hydroxyethyl Starch (HES), a synthetic colloid, has been 

used as a volume expander in patients with ischemic stroke. Although 

its use caused renal concerns in sepsis, the effect of a small cumulative 

volume of HES in ischemic stroke still remains elusive. 
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Methods: A consecutive patients with acute ischemic stroke within 7 

days from onset (n= 524) were included between January 2012 and 

May 2016. Baseline serum creatinine (SCr) and estimated glomerular 

filtration rate (eGFR) were measured on admission. Follow up renal 

function was assessed on day 7 (±2 days). Proportion of patients with 

good functional outcome (modified Rankin scale [mRS] of 0-2) at 90 

days were compared between patient with and without HES treatment. 

Results: Among the included patients (mean age, 68.6 years; male, 

56.5 %), 81 patients (15.5 %) were treated with HES (median cumu-

lative dose, 1450 mL). Baseline renal function was better in patients 

with HES compared to those without HES (admission SCr, [0.87 ± 

0.43 vs. 1.15 ± 1.15, P < 0.001]; initial eGFR, [86.91 ± 24.27 vs. 

74.55± 29.58, P < 0.001]. Follow up renal function on day 7 im-

proved in both groups. The proportion of patients with new onset 

acute kidney injury (AKI) was not different between the patients with 

and without HES treatment (4.9 % vs. 8.1 %, P = 0.320). Moreover, 

the effect of HES was not modified according to the baseline renal 

function. The proportion of patients with good functional outcome at 

3 months was not different between patients with and without HES 

treatment (58.5% vs. 64.3%, P = 0.279). 

Conclusions: A small dose of HES was not associated with renal ad-

verse event in patients with acute ischemic stroke. 

keyword : Hydroxyethyl Starch (HES), Acute kidney injury (AKI) , 
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Introduction: Serum cardiac troponin can be increased in acute ische-

mic stroke (AIS) and regarded as a prognostic marker after stroke as 

similar as coronary artery disease (CAD). However, interpretation of 

troponin elevation in AIS patients is uncertain because of complex 

mechanism of troponin elevation. We elucidate the factors contributing 

troponin-release and etiologies of AIS patients with troponin surge in 

an intensive care unit (ICU).

Methods: In a prospective, single-center cohort study, all consecutive 

AIS patients who routinely performed serial measurements of troponin 

I at admission, day 2 and day 5 after stroke onset. Based on troponin 

level at day 2, we defined a troponin surge as exceeding 1.00 ng/mL 

of cardiac troponin I. Six potential troponin-releasing conditions, in-

cluding ischemic heart disease (IHD), atrial fibrillation (AF), ven-

tricular hypertrophy (VH), congestive heart failure (CHF), chronic 

kidney disease (CKD), and active cancer, were predefined and diag-

nosed by prospectively measured disease-specific biomarkers, on top of 

historical information. 

Results: Among 1,092 patients, 29 patients (2.7%) were suspicious of 

having a large myocardial injury with a troponin surge. We found that 

only 9 out of 29 patients were presumed as troponin elevation due to 

a CAD (e.g., included ST or non-ST segment elevation myocardial in-

farction [n=7] and recent angina within 7 days [n=3]). The remain-

ing 20 patients were presumed to be related with stress-induced car-

diomyopathy (SCMP, n=7), active cancer (n=6) and other medical 

conditions (e.g., included AF [n=2; with slow or rapid ventricular re-

sponse], infective endocarditis [n=1], septic shock [n=1], pulmonary 

hypertension [n=1], bradycardia with multiple pause (n=1), anemia 

with CKD [n =1] and polycythemia vera [n=1]) for a possible caus-

es of troponin elevation.

Conclusions: Etiologies of troponin surge in AIS patients with crit-

ically-ill condition were identified as multi-factorial conditions beyond 

CAD burden.

keyword : Stroke, Troponin, Intensive care unit
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Introduction: It is well known that acute kidney injury (AKI) is com-

mon in neurocritical care, but incidence and outcome of AKI in pa-

tients treated with Targeted Temperature Management (TTM) is not 

studied yet. We investigated incidence of AKI and association with 

clinical outcome in patients with severe acute ischemic stroke in neu-

ro-intensive care unit (NICU) who were applied with TTM.

Methods: A retrospective analysis was performed for the acute severe 

ischemic stroke patient admitted to NICU with targeted temperature 

hypothermia from Mar 2011 to Oct 2018. Acute kidney injury was de-

fined according to the KIDIGO staging system. Patients were applied 

a body temperature of 33.5℃ or 35℃, and 70 patients (70%) were 

treated with hyperosmolar therapy. Duration of hypothermia was from 

2 to 14 days and surface device (Artic Sun) was used for TTM. 

During hypothermia we implemented a Columbia shivering protocol to 

prevent shivering.

Results: We analyzed retrospectively patients with TTM from 2011 to 

2018 and 100 acute ischemic patients were registered for the study. 

The mean NIHSS score was 18. AKI cases occurred in 28 out of the 

100 (28.0%) patients - 14 out of those 28(14.0%) patients had AKI 

with stage 2 or higher, 14 (14.0%) with stage 1. Eighteen of 28 (66.7 

%) patients with AKI and 4 of 72 (5.6%) without AKI were died. 

Twenty-two of 100(22.0%) patients died, and 18 out of those 22 

(81.8%) patients were accompanied by AKI. 

Conclusions: The incidence of AKI in severe acute ischemic patients 

who were applied with TTH was not significantly different from other 

studies concerning AKI, but mortality in NICU was higher (66.7%) 

in patients with AKI than those without AKI (5.6%). Therefore, care-

ful prevention and management of AKI is expected to improve the out-

come in severe acute ischemic stroke patients with TTM in NICU.

keyword : Acute ischemic stroke, Hypothermia
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Introduction: Patients with large hemispheric infarction are likely to ac-

cumulate chloride due to commonly used hypertonic saline for decreas-

ing elevated intracranial pressure. However, the effect of serum chlor-

ide concentration on clinical outcomes in these patients is not well 

studied. This study aims to investigate the association of increase in se-

rum chloride level with in-hospital mortality in patients with large 

hemispheric infarction.

Methods: We conducted a retrospective observational study of patients 

with large hemispheric infarction who were admitted to the neuro-

critical care unit, between March 2013 and March 2018. Patients were 

excluded if they had baseline creatinine clearance less than 15 mL/min, 

required neurocritical care for less than 48 hours. Multivariable logistic 

regression models were used to evaluate the association of maximum 

value of serum chloride concentration during admission with in-hospital 

mortality.

Results: Of 115 eligible patients, 24 (20.9%) were died in hospital. 

Compared to patients who survive to hospital discharge, those who died 

in hospital had higher maximum serum chloride and sodium concen-

trations (136.5 ± 10.9 vs 117.6 ± 10.1, p<0.001, 167.8 ± 10.5 vs 151.4 

± 9.3, p<0.001, respectively), higher Acute Physiology, Age, Chronic 

Health Evaluation II score (30.5 ± 5.9 vs 24.5 ± 7.3, p<0.001), showed 

higher incidence of acute kidney injury (AKI) (87.5% vs 28.6%, 

p<0.001), were more on mannitol (79.2% vs 52.7%, p=0.021), and ther-

apeutic hypothermia (70.8% vs 37.4%, p=0.005). Increase in maximum 

serum chloride concentration was associated with higher in-hospital mortal-

ity (odds ratio, 1.228; 95% CI, 1.003-1.505, p=0.047) after adjusting for 

baseline characteristics and incidence of AKI.

Conclusions: Higher maximum serum chloride concentration was asso-

ciated with higher in-hospital mortality in patients with large hemi-

spheric infarction. These results suggest serum chloride concentration 

should be monitored as high chloride burden may cause poor outcomes 

on those populations.
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Case: Introduction: Ethylene glycol toxicity can affect multiple organs 

systems but predominantly involves the central nervous, cardiopulmo-

nary and renal systems. There is limited data on severe brain swelling 

due to ethylene glycol toxicity. In addition, there was no report of toxic 

encephalopathy treated by targeted temperature management (TTM). 

This is first report about neurocritically ill patient underwent TTM 

due to ethylene glycol induced toxic encephalopathy.

Case presentation: A 52-year-old man was brought to the Emergency 

Department because of decreased mentality. On arrival, vital sign was 

stable and the Glasgow Coma Scale was 6. Initial laboratory findings 

showed high anion gap metabolic acidosis and high serum osmolality 

(420 mOsm/kg). Initial brain computed tomography (CT) scan was 

normal. Ethylene glycol poisoning was suspected by history taking. 

Therefore, treatment of acute ethylene glycol intoxication was 

performed. Renal replacement therapy and ethanol continuous infusion 

were performed. In addition, thiamine and pyridoxine were intra-

venously administered. On the second day, follow-up brain CT scan 

revealed severe brain swelling due to ethylene glycol induced cytotoxic 

brain edema. However, hyperosmolar agent could not be administered 

because of extremely high osmolality in follow-up laboratory findings. 

Therefore, TTM was implemented to control the brain swelling and 

intracranial hypertension. Moderate hypothermia (33°C) was 

performed. On the third day, ethylene glycol intoxication was con-

firmed and its level of was 107 mg/dL. Two days later, brain edema 

was dramatically decreased in follow-up CT scan. On the sixth day, 

ethanol infusion was stopped because ethylene glycol and glycolic acid 

were not detected and the brain CT scan was nearly normal. We stop-

ped TTM and rewarmed the patients. At ninth day later, the patient 

was extubated and had recovered with alert mentality.

Conclusion: Ethylene glycol poisoning can make cytotoxic brain edema. 

In ethylene glycol induced brain edema, TTM may be effective to re-

duce brain swelling.

keyword : Ethylene glycol, Cytotoxic brain edema, Hypothermia
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Introduction: In large vessel occlusion patients, “Time is Brain” is very 

important slogan. Saving time is one of the goals everyone wants. 

Therefore, we would like to perform thrombectomy in a short time us-

ing ASPECT score. However, the ASPECT score is insufficient, so 

we will try perfusion CT or diffusion MRI. But it can be a waste of 

time to do all the tests. So we need to try to reduce one of them. Our 

institution used low CBV volume and low CBF of perfusion CT to 

confirm diffusion-perfusion mismatch. For this purpose, we compared 

the low CBV volume with the diffusion restricted volume to confirm 

the matching between the two groups.

Methods: We retrospectively studied patients who had recanalization 

therapy with Large Vessel Occlusion(LVO, ICA or MCA(M1)) of 

anterior circulation at our hospital from 2011 to 2015. The cere-

brovascular accident(CVA) protocol was activated when LVO was sus-

pected, and non-enhance CT, perfusion CT, and CT angiography were 

performed. The CVA CT scan takes a 7 minutes. Among patients with 

LVO who visited our institution, we selected patients with a score of 

7 or higher. In these patients, 10 areas such as ASPECT score were 

designated and scores were given to the lowered areas of CBF, MTT, 

and CBV compared with the contralateral side, and scoring was per-

formed at 10 points. In the subsequent diffusion MRI, scoring system 
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was applied in the same way. CBV scoring and diffusion scoring were 

compared to confirm schematic similarity.

Results: In total, 78 patients met the inclusion criteria of this study. 

The difference between diffusion points and CBV points was divided 

into 0, 1, 2 or more. There were 23 patients with no difference, 39 

patients with 1 point difference, 12 patients with 2 points difference, 

and 4 patients with more difference. Only 79.48% of the patients had 

a difference of 0 and 1 between the two points. Including the 2 point 

difference, the patients were 94.87%.

Conclusions: The use of CBV to identify the diffuse restricted volume 

in the LVO patients with good ASPECT score seems to be a suitable 

and useful tool.

keyword : Cerebral Ischemia, Mechanical Thrombectomy
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Introduction: To evaluate the relationship between the serum neu-

trophil-to-lymphocyte ratio (NLR) and early neurological deterioration 

(END) in patients with ischemic stroke due to large-artery athero-

sclerosis (LAA).

Methods: We evaluated consecutive patients with ischemic stroke due 

to LAA between January 2010 and December 2015. END was defined 

as an increase ≥ 2 on the total NIHSS score or ≥ 1 on the motor 

NIHSS score within the first 72 hours of admission. The NLR was 

calculated by dividing the absolute neutrophil count by the absolute 

lymphocyte count. 

Results: Of the 349 included patients, 18.1% (n = 63) had END 

events. In multivariate analysis, serum NLR was independently asso-

ciated with END (adjusted odds ratio, 1.09; 95% confidence interval 

[1.02-1.17], P = 0.016). Visit time from symptom onset, and in-situ 

thrombosis and artery-to-artery embolization mechanisms were also sig-

nificantly associated with END events. In an analysis of the relation-

ship between serum NLR and vascular lesion burden, serum NLR was 

positively correlated with both the degree of stenotic lesions (P for 

trend = 0.006) and the number of vessel stenosis (P for trend = 

0.002) in a dose-response manner. We also compared serum NLR by 

the stroke mechanisms: patients with hypoperfusion or in-situ thrombo-

sis had the highest levels of NLR: however, only those with in-situ 

thrombosis had significantly higher NLR in the END group compared 

to the non-END group (P = 0.005).

Conclusions: Serum NLR levels were associated with END events in 

patients with ischemic stroke due to LAA. 

keyword : Neutrophil-To-Lymphocyte ratio , Early neurological deteri-
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Introduction: Alveolar hemorrhage (AH) is characterized by the acute 

onset of alveolar bleeding and hypoxemia, and it might be fatal. 

Thrombin has been widely used to achieve coagulation and hemostasis. 

However, the effectiveness of thrombin in patients with AH is unclear. 
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Thus, the present study aimed to evaluate the effectiveness of thrombin 

administration in patients with hematologic malignancy and AH.

Methods: This retrospective study included 15 hematologic malignancy 

patients with AH who were treated with intrapulmonary thrombin ad-

ministration between March 2013 and July 2018. All patients received 

bovine-origin thrombin (1,000 IU/ml, Reyon Pharmaceutical Co., Ltd., 

Seoul, Korea) via a fiberoptic bronchoscope. A maximum of 15 ml of 

thrombin was injected with a syringe through the working channel to 

control bleeding. The ability of thrombin to control bleeding was 

assessed. Additionally, the change in the PaO2/FiO2 ratio (PF ratio) 

after intrapulmonary thrombin administration was evaluated.

Results: Intrapulmonary thrombin was administered within at least 3 

days after starting mechanical ventilation in all patients, and it immedi-

ately controlled active bleeding in 13 of the 15 patients (86.7%). 

However, AH relapse was noted in 3 of the 13 patients (23.1%). The 

PF ratio improved in 10 of the 15 patients (66.6%), and the mean 

PF ratio was significantly higher after thrombin administration than 

before administration (p = 0.03). There were no adverse thromboem-

bolic complications or systemic adverse events.

Conclusions: Thrombin administration was effective for controlling 

bleeding in hematologic malignancy patients with AH. Intrapulmonary 

thrombin administration might be a good therapeutic option for AH.

keyword : Alveolar hemorrhage, Hematologic malignancy, 
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Introduction: Cricothyrotomy as a last resort for rapid resolution of 

“cannot intubate, cannot oxygenate” (CICO) situations, however which 

cricothyrotomy technique is most effective remains unclear. The aim of 

the present study was to determine the incidence of the CICO and 

outcomes of cricothyrotomy in CICO situation at University hospitals 

in Korea. 

Methods: A retrospective review was performed of the electronic medi-

cal records of consecutive patients who underwent cricothyrotomy dur-

ing CICO situation between March, 2007, and October, 2018, at five 

University Hospitals in Korea. Data on patient characteristics, in-

dication for cricothyrotomy, cricothyrotomy technique, and operator 

characteristics were analysed using descriptive statistics.

Results: During the study period, a total of 28 cricothyrotomies were 

performed. Of these, 12 procedures were performed for advanced air-

way support during cardiac arrest and were excluded from the analyses. 

Therefore, 16 cricothyrotomies were considered to have been performed 

in the CICO situation. During the study period, 10,187 intubations 

were performed out-of-theatre. The overall incidence of CICO sit-

uation was 1.6 per 1,000 tracheal intubations (0.16%).

Four different cricothyrotomy methods were used and percutaneous 

techniques were 11 (68.8%): percutaneous method with a Portex 

Cricothyrotomy kit (five, 31.3%); percutaneous Seldinger technique 

with a Melker cricothyrotomy kit (four, 25%); transtracheal jet ven-

tilation with a catheter (two, 12.5%); and surgical cricothyrotomy (five, 

31.3%).

The success rate for the percutaneous techniques and surgical techni-

que was 36.4% (4 of 11 cases) and 60% (3 of 5 cases), respectively. 

The success rate of cricothyrotomy in the CICO situation was 44% (7 

of 16 cases). 

Conclusions: The incidence of CICO situation cases was low and di-

verse types of cricothyrotomy technique were used in the situation. 

Surgical cricothyrotomy was more likely to have a higher success rate 

than percutaneous techniques.

keyword : Cannot intubate, cannot ventilate, Cricothyrotomy, Intubation
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Introduction: Lung ultrasound (LUS) is one of good methods for 

monitoring lung status in the intensive care unit (ICU). However, its 

clinical significance is often difficult to grasp. In this study, LUS was 

performed on patients admitted to the ICU with acute respiratory fail-

ure (ARF), and a known LUS score was obtained and analyzed for 

clinical relevance.

Methods: This retrospective study enrolled patients admitted from 

December 2017 to August 2018 who underwent LUS for ARF in the 

ICU. The LUS score was measured in 12 compartments of both lungs 

and measured from 0 to 36 points.

Results: Total 75 cases underwent LUS. The median age was 74.0 

years (26.0-89.0), and the male/female ratio was 43/32. Ventilator was 

used in 56 cases (74.7%) and median PaO2/FiO2 (PF ratio) was 

163.0 (63.3-543.3). Median acute physiologic and chronic health evalu-

ation (APACHE)-II score was 21.0 (6.0-42.0), median sequential or-

gan failure assessment (SOFA) score was 8.0 (2.0-18.0), median clin-

ical pulmonary infection score (CPIS) was 4.0 (2.0-10.0) and median 

alveolar-areterial oxygen gradient (A-a gradient) was 230.2 

(15.5-600.0). The median LUS score was 16.5 (2.0-33.0). Ventilator 

modes consisted of pressure control ventilation (PCV) 46 cases, volume 

control ventilation (VCV) 1 case, pressure support ventilation (PSV) 8 

cases and noninvasive positive pressure ventilation (NIV) 1 case. Their 

median PEEP was 6.0 (4.0-12.0). In this study, the LUS score had 

a negative correlation with the PF ratio (r=-0.458, p=0.000) and 

PaO2 (r=-0.241, p=0.038). The LUS score had a positive correlation 

with FiO2 (r=0.518, p=0.000), A-a gradient (r=0.545, p=0.000), 

APACHE-II score (r=0.285, p=0.014) and SOFA score (r=0.229, 

p=0.049). When only 56 patients with ventilator were included, the 

LUS score had a positive correlation with PEEP (r=0.303, p=0.024).

Conclusions: The higher the LUS score, the more severe lung disease 

and clinical condition, and closely related to the high oxygen demand.

keyword : Lung ultrasound, Acute respiratory failure, ICU monitoring
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Introduction: An rapid responsive team(RRT) was developed for un-

expected vital sign instability in admitted patients. However, there are 

differences in RRT systems among surgical patients and limited data 

are available. The purpose of this study was to analyze the clinical 

characteristics of the surgical patient that was activated with RRT.

Methods: This retrospective, observational study reviewed the RRT ac-

tivation records and clinical data from June 2017 to December 2017. 

RRTs were activated according to national early warning 

score(NEWS) using electronic medical recording system. The patients 

under review were those who scored more than 5 points on NEWS. 

And All the patients were admitted in general ward of surgery depart-

ment at a single center. 

Results: There were a total of 283 patients who activated RRT with 

more than five NEWS points. The average age of patients who acti-

vated RRT was 70.2 years old, with 138 men and 145 women each. 

(49%: 51%) The average duration between RRT activation and admis-

sion was 11 days. RRT activation has 149 cases during the day and 

134 cases at night. (53%: 47%) Operation related patients account for 

a large percentage of the RRT activation cases (79.9%). In the study 

group, the most common cause for admission in the department of sur-

gery was elective operation. (150 cases) also there were 76 cases of 

emergency operation and 5cases of radiological interventions. The mor-

tality of RRT activated patients was 5 cases. the 6 cases with RRT 

activation were transferred Intensive care unit. And 2 operations per-

formed after RRT activation. Cardiopulmonary resuscitation was just 1 

case.

Conclusions: There were relatively few cases of major events among 

patients with RRT activated. 

Most of the mortality occurred after the Do Not Resuscitation consent. 

And Surgical treatments were also performed. Further studies are 

needed to determine the effective screening criteria and improve the 

quality of the RRT system of surgical patients

keyword : Rapid responsive team, Surgical patient
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Case: Introduction

Pulmonary artery (PA) circulation is low pressure, however, it is tricky 

to manipulate as thin, and friable nature of the wall of the PA. In ad-

dition, transection or rupture of even a small branch of PA can cause 

fatal exsanguination 1. The most common cause of PA ruptures and 
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pseudoaneurysm is PA catheters, however, traumatic PA rupture is 

scarce 2,3. There is no definitive consensus of management of trau-

matic PA rupture yet, and management should be based on the in-

volved lesion, the patient, and the competence of trauma center.

Case presentation 

A skinny 75-year-old woman was transfer to our trauma center. The 

patient was complaining of chest wall pain by stepping on her chest 

by a person while lying down. Her initial systolic blood pressure and 

heart rate were 137 mmHg and 73 beats/minute, respectively, and she 

was mentally alert. Her hemoglobin level was 11.8 g/dL, and electro-

cardiography revealed a normal sinus rhythm. An initial computed to-

mography (CT) scans revealed right hemothorax, multiple rib fracture, 

and sternum fracture. There were about 1.2cm right PA blind pouch 

suspicious rupture 4cm apart from main pulmonary trunk and diffuse 

bronchial anthracofibrosis (Fig.1A, B). The patient was immediately 

transferred to the operating room for surgical repair with a normother-

mic heart-beating cardiopulmonary bypass (CPB). The injured right 

PA was approached through a median sternotomy. CPB was estab-

lished by arterial cannulation of the ascending aorta near the aortic arch 

and bicaval venous cannula. Opening the right PA, about 1.5 cm rup-

tured tissue was present at distal superior aspect of right PA before 

branching (Fig.2A). After removing injuried tissue and hematoma, 

black pigmentated enlarged calcified lymph node was visible next to in-

juried tissue. PA angioplasty was performed along healthy PA borders 

with bovine pericardium (Fig.2B, C). Total operative time was 123 mi-

nutes, and CPB time was 37 minutes, respectively.

The postoperative course was uneventful, and the patient was extubated 

as usual, without adverse event. After postoperative day (POD) 10, 

CT scans revealed there was patent pulmonary artery, and no evidence 

of pseudoaneurysm (Fig.3). The patient was discharged on POD 20 

without complications and on routine outpatient follow-up schedule.

Conclusion

Traumatic pulmonary artery rupture is remaining very scarce, and deci-

sion of management is one of the hardest challenges to trauma surgeon. 

Here, we report successful surgical repair of traumatic right PA rup-

ture caused by the tread on the foot of a person.

1.　Abbas AE. Traumatic injury of the pulmonary artery: Transection, 

rupture, pseudoaneurysm, or dissection? Sometimes semantics do 

matter. J Thorac Cardiovasc Surg. 2016;152(5):1437-8.

2.　Melloni G, Casiraghi M, Nicoletti R, Zannini P. Post-traumatic in-

trapulmonary rupture of the pulmonary artery. Eur J Cardiothorac 

Surg. 2005;28(1):165.

3.　Perrotta S, Lentini S. Pulmonary artery dissection. J Card Surg. 

2015;30(5):442-7.
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Fibrinogen is an independent predictor of 

massive transfusion in patients with unstable 

upper gastrointestinal hemorrhage

Dong Seob KIM, Dong Hun LEE

Emergency Department, Chonnam National University Hospital, 

Korea

Introduction: Upper gastrointestinal bleeding (UGIB) is the most 

common disease that can require massive transfusion in medical con-

ditions, except trauma and surgery. Fibrinogen may be reduced due to 

loss from hemorrhage, increased consumption and reduced synthesis. 

The present study aimed to analyze the prognostic performances of fi-

brinogen level for massive transfusion in patients with unstable UGIB.

Methods: This retrospective observational study included patients with 

UGIB from March 2016 to February 2018. Receiver operating char-

acteristics analysis was performed to examine the prognostic perform-

ance of fibrinogen level, hemoglobin level, blood urea nitrogen (BUN), 

and systolic blood pressure (SBP). Associations between initial fibri-

nogen level and massive transfusion were analysed using multiple logis-

tic regression.

Results: Of the 484 included patients with unstable UGIB, 3.9% 

(n=19) of patients received massive transfusion. The area under the 

curves (AUC) of fibrinogen level, hemoglobin level, BUN, and SBP 

for massive transfusion were 0.834 (95% confidence interval [CI], 
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0.798–0.866), 0.779 (95% CI, 0.739–0.815), 0.715 (95% CI, 0.673–
0.755), and 0.718 (95% CI, 0.676–0.758), respectively. The AUC of 

fibrinogen level was not significantly different from those of hemoglo-

bin level, BUN, and SBP. In multivariate analysis, fibrinogen level was 

independently associated with massive transfusion in patients with un-

stable UGIB (Odds ratio, 0.989; 95% CI, 0.979-0.999; P=0.025).

Conclusions: Fibrinogen level has good prognostic performance for 

massive transfusion in unstable UGIB.

KP11-7

Removal of incorrectly inserted ECMO 

cannula using percloseproglide closure 

device – case report
Kwang Ho CHOI, Min Ho JOO, Ju Hyoung SON 

Thoracic and cardiovascular surgery, Pusan National University 

Yangsan Hospital, Korea

Case: Introduction: Veno-arterial extracorporeal membrane oxygenation 

(ECMO) is a critical treatment in patients with cardiogenic shock. In 

these patients, they have no pulse on femoral artery, so we could insert 

ECMO cannula incorrectly. In this situation, we usually exposed the 

vessel and repaired. We have one experience of repair the incorrectly 

punctured artery using Perclosedproglide closure device.

Case: 84 years old male patient who had diabetes, hypertension and 

cerebral infarction, had events of cardiac arrest with ischemic heart 

failure. We inserted the ECMO cannula on right side femoral artery 

and vein. But we identified the incorrectly inserted the venous cannula, 

so we inserted the venous cannula on left side and clamped the in-

correctly inserted ECMO cannula. We punctured the cannula, and in-

serted two Perclosedproglide closure devices. During this procedure, 

there was no abnormal findings, so we removed the cannula with tying 

the proglide. These all procedure was performed at ICU bed side.

Results: There was no bleeding from the cannulation insertion site and 

also ischemic sign. We could ECMO weaning without any neurologic 

and vascular sequela, after 4 days support.

Conclusion: Using the Perclosedproglide closure device is a good op-

tion to remove the incorrectly inserted ECMO cannula via bed side 

procedure.

keyword : ECMO, Vascular repair, Proglide
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Transesophageal echocardiography induced 

gastric bleeding in adult cardiac surgery

Hui-JAe BANG

Surgery, Yonsei University Wonju College of Medicine, Korea

Case: Transesophageal echocardiography (TEE) is used frequently in 

cardiac surgical procedures. It is considered to be of low risk, but there 

is some concern regarding its safety when it is used routinely during 

cardiac operations. 2 patients needed an emergency upper endoscopy 

for acute presumed upper GI bleeding In both cases, esoph-

ageal-gastric hemorrhage was detected. Laparotomy had to be 

performed. Intraoperative TEE examination carries a relatively low 

risk; however Cardiac surgery is an evolving specialty, with increasingly 

higher risk patients presenting for operations of ever increasing 

complexity. ftherefore the probe should be inserted and positioned cau-

tiously to avoid dental, oropharyngeal and esophageal injuries.

keyword : TEE, Bleeding
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Early rehabilitation is associated with 

reduced in-hospital mortality from sepsis in 

patients with sarcopenia

Ki Sup BYUN, Hye Ju YEO, Tae Hwa KIM, Woo Hyun CHO 

Pulmonology, Critical care medicine, Pusan National University 

Yangsan Hospital, Korea

Introduction: To determine whether intensive care unit (ICU) re-

habilitation impacts clinical outcomes of sepsis in patients with and 

without sarcopenia

Methods: We enrolled 516 patients with sepsis who admitted in medi-

cal ICU between June 2011 and August 2017. Skeletal muscle area 

was calculated from psoas muscle cross-sectional area (cm2) at the level 

of the third lumbar vertebra divided by the square of the patient’s 

height in meters to give the skeletal muscle index (SMI). Patients were 

divided into two subgroups (sarcopenic and non-sarcopenic patients), 

and in-hospital mortality was compared in patients conducted with and 

without ICU rehabilitation within each subgroup. We used cox re-

gression to examine factors associated with in-hospital mortality in each 

subgroup. 

Results: ICU rehabilitation was conducted to 51.1% sarcopenic patients 
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and 54.7% non-sarcopenic patients. In-hospital mortality did not differ 

between non-sarcopenic patients with ICU rehabilitation and those 

without ICU rehabilitation (80.8% vs 67.4%, p=0.137), but was sig-

nificantly lower in in sarcopenic patients with ICU rehabilitation than 

in those without ICU rehabilitation (74% vs 60.2%, p=0.003). 

Multivariate Cox regression showed that ICU rehabilitation was in-

dependently associated with reduced in-hospital mortality in sarcopenic 

patients (OR 0.49, 95% CI 0.35-0.69, p<0.001), but not in non-sarco-

penic patients. Furthermore, ICU rehabilitation was independently as-

sociated with reduced in-hospital mortality in non-elderly patients with 

sarcopenia (OR 0.40, 95% CI 0.21-0.74, p=0.004), but not in elderly 

patients with sarcopenia.

Conclusions: ICU rehabilitation could be more beneficial in sarcopenic 

patients. In particular, it could be more effective in the non-elderly. 

keyword : Sepsis, Sarcopenia, Rehabilitation
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The clinical assessment of 

tryptophanyl-tRNA synthetase for sepsis in 

critically ill patients
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Introduction: Sepsis is associated with a high mortality, the activation of in-

nate immune system and diagnostic factors are not fully understood. In this 

study, we statistically analyzed the clinical value of tryptophanyl-tRNA 

synthetase (WRS), induced by inflammatory stimuli, to help the sepsis de-

tection and increase the survival rate in critically ill patients.

Methods: We retrospectively reviewed the medical records of medical 

intensive care unit (ICU) patients at Yonsei University College of 

Medicine from March 2015 to June 2018. The Sepsis detection and 

mortality prediction of WRS were compared with procalcitonin, C-re-

active protein (CRP), Interleukin-6 (IL-6), Sequential Organ Failure 

Assessment (SOFA) and Acute Physiology and Chronic Health 

Evaluation II (APACHE II) using the area under the receiver operat-

ing characteristic analysis (AUROC), Cox proportional-hazards analy-

sis and Kaplan-Meier survival analysis.

Results: The 241 patients were enrolled in this study; at the day of 

ICU admission, the sepsis patients was 78.8% (N=190). The 

AUROC for sepsis discrimination of WRS, procalcitonin, CRP, IL-6, 

SOFA and APACHE II were 0.864, 0.727, 0.625, 0.651, 0.840 and 

0.754. The 28-day mortality in sepsis patients was also statistically pre-

dictable, and non-inferior to SOFA score. (WRS versus [vs.] SOFA, 

AUC 0.687 vs. 0.711; AUC difference -0.024; P value 0.650).

Conclusions: WRS secreted early in sepsis, may be useful not only for 

early detection of sepsis but also for mortality prediction in critically 

ill patients. 

keyword : Tryptophanyl-TRNA synthetase, Sepsis, Intensive care unit
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Risk factors of colistin safety according to 

administration routes: Intravenous and 

inhaled colistin

Ye-Won SUNG1, Young-Geun SHIN2, So Young PARK3

111Pharmacy, Chungnam national university, Korea
222Pharmacy, Chungnam national university, Korea
333Pulmonary and critical care medicine, Chungnam national university, 

Korea

Introduction: Nephrotoxicity of intravenous (IV) colistin has impeded 

its clinical use; inhaled (IH) colistin may be an alternative, but safety 

data are lacking. Therefore, this study aimed to evaluate the incidence 

of acute kidney injury (AKI), clinical characteristics and risk factors as-

sociated with AKI between IV and IH colistin administration.

Methods: A retrospective study was performed in a tertiary referral 

hospital. Data were collected before and after colistin administration be-

tween January 2015 and December 2017. We included pneumonia pa-

tients who received colistin in ICU. Exclusion criteria were as follows: 

age less than 18 years, dialysis before colistin use, and colistin use for 

less than 3 days. We compared AKI incidence following administration 

of IV versus IH colistin and analyzed risk factors for colistin-associated 

nephrotoxicity.

Results: A total of 101 patients were enrolled (n = 19, IV group; n 

= 82, AS group). The patients included 68 men (67.3%) with a mean 

age of 66.5 years (66.5 ± 16.0). AKI occurred in 20 (19.7%, RIFLE 

1-5) patients. Only 6 patients had renal replacement therapy. 28 mor-

tality rate was 14.9%, and Incidence of AKI was significantly higher 

in the IV group (IV vs IH, 47.7% vs 13.4%, p=0.002). The duration 

of AKI development from colistin administration was 6.6 days (6.6 ± 

4.8) in group IV and 3.9 ± 2.0 (3.9 ± 2.0) in IH group (p=0.029). 

There were no differences in the clinical characteristics between the IV 

and IH groups in bacterial eradication, ICU mortality and 28 

mortality. In our study, age, IV administration, coadministration of 

nephrotoxic drug were associated with nephrotoxicity. 

Conclusions: The incidence of AKI in patients with colistin therapy is 

19.7% in our center. It seems that IH colistin therapy could not be 

better in safety than IV colistin. Old age patient, coadministration of 

nephrotoxic drug are risk factor of AKI in colistin administration. 

keyword : Colistin, Inhaled, Intravenous
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Can the neutrophil to lymphocyte ratio 

predict the nosocomial infection in 

intensive care unit patients?

Myoung Hwa KIM, Cheung Soo SHIN

Anesthesiology and Pain Medicine, Yonsei University College of 

Medicine, Korea

Introduction: Although the neutrophil-lymphocyte ratio (NLR) has 

been identified as a useful biomarker of systemic or local inflammation, 

evidence of the predictor for infection among ICU patients is very 

limited. We aimed to evaluate the association between initial NLR level 

at intensive care unit (ICU) admission and the risk of developing no-

socomial infections in ICU patients. 

Methods: In this retrospective cohort study, we collected data of pa-

tients who were admitted in ICU of our tertiary institution from 

January 2017 to December 2017. The occurrence of nosocomial in-

fections of ICU patients was examined, and patients with nosocomial 

infections were compared to the patients who did not develop nosoco-

mial infections. Univariate and multivariate logistic regression analysis 

was conducted to evaluate any related factors on the occurrence of the 

nosocomial infection.

Results: A total of 513 patients were included. Patients with nosoco-

mial infections were 48 (9.4 %) in the study population. There were 

significant differences regarding patients’ data including the acute phys-

iology and chronic health examination (APACHE) II scores, sequential 

organ failure assessment (SOFA) scores, cancer or not, ventilator care 

or not, length of day of ventilator care, length of day in ICU and hos-

pital, death or not, and hemoglobin level between patients who did de-

velop the nosocomial infection or not. In the univariate regression mod-

el, NLR demonstrated a hazard ratio 1.919 (95%CI; 1.046-3.520, p 

=0.35) for occurring nosocomial infections, and the risk was increased 

in the patients with higher APACHE II scores, longer ventilator care, 

and cancer after multivariate logistic regression test.

Conclusions: In our study, we found that NLR may be related to the 

development of nosocomial infections in ICU patients. However, fur-

ther studies are needed to establish that NLR predict the nosocomial 

infection in ICU population. 

keyword : Intensive care unit, Neutrophil-Lymphocyte ratio, Nosocomial 

infection
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Hypochloremia is associated with 28-day 

mortality in patients with septic shock: A 

retrospective analysis of a multicenter 

prospective registry.
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Introduction: Hyperchloremia is known to be associated with poor clin-

ical outcomes in sepsis patients. However, the clinical significance of hy-

pochloremia is not well studied. We investigated the association between 

hypochloremia and mortality in patients with septic shock in Emergency 

Departments using a multicenter prospective cohort registry.

Methods: This is a retrospective analysis of prospectively collected multi-

center registry of the Korean Shock Society including 11 emergency 

departments. Outcome was defined as 28-day mortality. Patients were 

divided into three groups according to initial serum chloride level; hypo-

chloremia (<98 mEq/L, 760/2037 [37.3%]), normochloremia (between 

98 mEq/L and 110 mEq/L, 1182/2037 [58.0%]), and hyperchloremia 

(>110 mEq/L, 95/2037 [4.6%]). Multivariate logistic regression analy-

sis including age, gender, acid-base state, sepsis-related organ failure as-

sessment score and lactate level was used to test the independent associa-

tion between chloride categories and the 28-day mortality.

Results: The 28-day mortality rates were 34.7% (33/95), 23.8% 

(181/760), and 19.2% (227/1182) (Chi square test, p <0.001) in hy-

perchloremia, hypochloremia, and normochloremia groups, respectively. 

Multivariate logistic regression analysis showed that both hyper-

chloremia (adjusted odds ratio [OR], 1.65, 95% confidence intervals 

[CI], 1.00–2.70; p value, 0.048) and hypochloremia (adjusted OR, 

1.30, 95% CI, 1.02–1.67; p value, 0.035) were independently asso-

ciated with 28-day mortality.

Conclusions: Hypochloremia (37.3%) was more frequently observed 

than hyperchloremia (4.6%) and it was independently associated with 

28-day mortality in patients with septic shock in the emergency 

departments.

keyword : Septic shock, Hypochloremia, Mortality
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Optimal timing of initiating continuous renal 

replacement therapy in septic shock 

patients with acute kidney injury

Myung Jin SONG, Bo Ra YOON, Ah Young LEEM, Moo Suk 

PARK, Young Sam KIM, Kyung Soo CHUNG

Division of Pulmonology, Department of Internal Medicine, Yonsei 

University College of Medicine, Korea

Introduction: Acute kidney injury (AKI) in patients with septic shock 

is associated with high mortality, but the appropriate timing for initiat-

ing continuous renal replacement therapy (CRRT) is controversial.

Methods: We retrospectively enrolled 158 septic shock patients with 

AKI in the medical intensive care unit (ICU) from July 2016 to April 

2018. The time from AKI onset to CRRT initiation was compared ac-

cording to ICU mortality using Cox proportional hazard, receiver op-

erating characteristic, and Kaplan-Meier survival analyses.

Results: At the time of ICU discharge, the mortality rate was 50.6% 

(n=80). It took longer to initiate CRRT in non-survivors than in sur-

vivors (hazard ratio 1.009; 95% confidence interval [CI] 1.003-1.014; 

P=0.002). The cut-off time from AKI to CRRT initiation for ICU 

mortality was 16.5 hours (area under the curve 0.786; 95% CI 

0.716-0.856; P<0.001) (Fig. 1). The cumulative 28-day mortality rate 

was significantly higher in patients in whom CRRT was initiated be-

yond 16.5 hours after AKI onset than in those in whom CCRT was 

initiated within 16.5 hours (log-rank test, P<0.001) (Fig.2).

Conclusions: Several clinical situations must be considered to determine 

the optimal timing of CRRT initiation in these patients. Close ob-

servation and CRRT initiation within 16.5 hours after AKI onset may 

help improve survival.

keyword : Sepsis, Acute kidney injury, Continuous renal replacement 

therapy
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Pneumonia severity index in viral 

community acquired pneumonia in adults

WON-IL CHOI
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Keimyung University Dongsan Medical Center, Korea

Introduction: Pneumonia severity index (PSI) is an important scoring 

system that can assess the severity of community acquired pneumonia 

and determine admission status. However, there is a lack of research 

on whether this scoring system can be applied to viral community ac-

quired pneumonia. The purpose of this study was to evaluate the use-

fulness of PSI in viral community acquired pneumonia. 

Methods: This retrospective cohort study included 1,434 adult patients 

(aged ≥18 years) who were admitted to the emergency department of 

a university hospital during 2013-2015 because of community-acquired 

pneumonia. Viral infections were diagnosed by multiplex PCR. Patients 

diagnosed with non-viral community-acquired pneumonia were in-

cluded in the control group (N = 1,173). The main outcome was 

30-day all-cause mortality. multivariate Cox regression analyses were 

performed to calculate the risk of death. 

Results: Respiratory viruses were detected in 261 (18.2%) patients with 

community-acquired pneumonia. Two types of respiratory viruses were 

detected in 7 cases. Of the 254 cases detected with only one virus, 62 

were influenza A, 18 were influenza B, 65 were rhinovirus, 35 were 

respiratory syncytial virus, 25 were metapneumovirus, 20 were para-

influenza, 17 were coronavirus, 7 were bocavirus, and 5 were 

adenovirus. Mortality was not significantly different between patients 

with respiratory virus and those without respiratory virus; the 30-day 

all-cause mortality rates were 20.3% and 22.4%, respectively (P = 

0.45). Mortality rate increased with an increasing PSI score with or 

without respiratory viral infection. Pulmonary severity index was sig-
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nificantly associated with mortality adjusted for respiratory virus de-

tection (hazard ratio=1.024, 95% confidence interval=1.020-1.028). 

Conclusions: Pneumonia severity index score is an important factor for 

assessing the prognosis of patients with community-acquired pneumo-

nia, regardless of respiratory virus detection.

keyword : Pneumonia, Virus, Mortality
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Introduction: Although a few studies reported infusion of high dose vi-

tamin B and C reduced the mortality in critically ill patients with such 

as septic shock or severe pneumonia, more study is still needed to clar-

ify clinical benefit and optimal dose of vitamin B and C. The aim of 

study was to evaluate the association with administration of vitamin B 

and C and mortality in patients with severe pneumonia requiring in-

vasive mechanical ventilation. 

Methods: From January to December 2018, patients with severe pneu-

monia requiring invasive mechanical ventilation admitted to medical in-

tensive care unit (ICU) at a single tertiary hospital were included. 

Their medical records were reviewed retrospectively. Clinical data were 

analyzed and compared between patients treated with both vitamin C 

and thiamine and those without it. 200mg/d vitamin B and 2g/d vita-

min C were administered intravenously in case of patients treated with 

vitamin B and C. 

Results: One hundred nineteen patients were included. Median age 

was 75 years old and 72% was men. Thirty eight patients received vita-

min B and C and eighty one did not. There was an older trend in 

patients without vitamin B and C than those with it. There were no 

differences regarding baseline characteristics, severity of illness and the 

proportions of acute respiratory distress syndrome, septic shock, acute 

kidney injury requiring renal replacement therapy. Steroid was more 

frequently administered in patients with vitamin B and C than those 

without it. (73.7% vs 37.5%, P<0.001). Overall ICU and in-hospital 

mortality were 44.3% and 54.6%, respectively. There were no differ-

ences in terms of 30-day, ICU and in-hospital mortality between pa-

tients with vitamin B and C and those without it, respectively (50% 

vs 50.6%, 42% vs 45.5% and 52.6% vs 55.6%).

Conclusions: Administration of 200mg/d vitamin B and 2g/d vitamin 

C did not improve mortality in patients with severe pneumonia requir-

ing invasive mechanical ventilation

keyword : Pneumonia, Vitamin B, Vitamin C
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Introduction: Thiamine plays a critical role in aerobic glucose 

metabolism. In the absence of thiamine, pyruvate cannot enter the 

Krebs cycle and, Instead, is converted to lactate. Lactate is known as 

a biomarker of cellular oxygen limitation and therefore of brain injury 

due to ischemia. Also, increased lactate may be caused by altered glu-

cose metabolism dependent on thiamine. We report 2 cases of acute 

brain injured patients with increased lactate that reversed by thiamine 

replacement.

Methods: 64-year-old man without other comorbidities. He was found 

lying on the side of the road without consciousness. On Emergency 

department (ED), brain CT showed a fronto-temporo-parietal epidural 

hematoma. The patient with Glasgow Coma Score (GCS) of 7 was ad-

mitted in ICU. Repeated brain CT showed that the epidural hematoma 

was increased than previous study. The patient progressed to coma and 

was performed surgical evacuation of hematoma and decompressive 

craniotomy. He also developed lactic acidosis, as shown by arterial 

blood gas (ABG) data (FiO2, 0.35). There was no improvement in 

his clinical condition after the infusion of intravenous (IV) normal 

saline. Thiamine (500 mg) were intravenously administered and 5 

hours later, a lactic acidosis was improved.

Results: 55-year-old man with a history of HTN. He arrived at ED 

due to headache, nausea and progressive weakness of left arm and leg.

Brain CT demonstrated hemorrhage of the basal ganglia. The con-

sciousness started to decline rapidly after imaging with GCS rated at 

7. Aspiration of intracerebral hematoma and EVD (extracranial ven-

tricular drainage) were performed immediately and transferred to ICU. 
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His ABG data were as follows (FiO2 of 0.3): pH 7.397; HCO3-, 22.6 

mmol/L;PaCO2, 37.5 mm Hg; PaO2, 137.2 mm Hg; lactate, 44.3 

mg/dL;BE, –2.3. Thiamine (500 mg) was intravenously administered 

and lactate level was decreased to 19.8 mg/dL within an hour.

Conclusions: We suggest thiamine supplementation decreases lactate 

levels associated with restoration of the metabolic conditions in acute 

brain injured patients.

keyword : Lactemia, Thiamine supplement, Acute Brain injured Patients
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Introduction: Recently, the average life expectancy of people has in-

creased, and the number of cerebral infarctions in elderly patients over 

80 years of age is also increasing. There are increasing cases of me-

chanical thrombectomy using stent-retriever in elderly patient, but the 

characteristics and differences of the patient population are not well es-

tablished yet. The purpose of this study is to investigate the character-

istics and prognostic factors of elderly patients over 80 years of age un-

dergoing stent-retriever thrombectomy

Methods: From 2012 to 2017, we analyzed the prospective gathered 

data of 133 consecutive patients treated with mechanical thrombectomy 

using stent-retrievers for acute ischemic stroke in a single center. 

Demographic, clinical, laboratory, and radiologic features of each pa-

tient were investigated

Results: Of the total 133 patients, 34 patients (25.6%) were over 80 

years old. Initial ASPECT score (9.41 vs 8.74, p=0.011), 30 days 

mRS (4,21 vs 3.22, p=0.004) and 90 days mRS(4.15 vs 2.99, 

p=0.001) were significantly higher at elderly patients. Hypertension 

history (p=0.000), underlying atrial fibrillation (p=0.015), previous 

anticoagulant or antiplatelet use (p=0.003) were significantly more 

common in elderly patients. The favorable outcomes (mRS≤2, p=0.08) 

were not significantly different between the two groups. Because the 30 

days and 90days mRS were higher in the elderly patients after mechan-

ical thrombectomy, prognosis may be worse and other complications 

should be noted

Conclusions: Elderly patients over 80 year-old had a few more under-

lying diseases, and the functional outcome was slightly worse after me-

chanical thrombectomy using stent retriever in acute cerebral infarction. 

However, the prognostic factors such as mortality and favorable out-

come did not differ significantly between the two groups. Elderly pa-

tients should also consider aggressive treatment while appropriately 

controlling underlying diseases

keyword : Cerebral Ischemia, Mechanical Thrombectomy

KP13-3

Measles encephalitis without CSF 

pleocytosis and typical rash: A case report 

Jung Hwa LEE1,2, Hyung Seok AHN2, Sang-Beom JEON2

111Neurology, Intensive care medicine, Ewha Womans University 

School of Medicine and Ewha Medical Research Institute, Korea
222Neurology, Asan Medical Center, University of Ulsan College of 

Medicine, Korea

Case: Background: Measles virus is a small, spherical, enveloped, single 

stranded RNA virus belonging to the Morbillivirus in the family 

Paramyxoviridae. It is known to be highly contagious and transferred 

between humans contained in aerosolized droplets. Typical measles 

symptoms include fever to around 39° C or higher, cough, coryza, con-

guctivitis, and Kopliks spot (cluster of white lesions on the buccal mu-

cosa). Encephalitis is also a well-recognized complication of measles in-

fection and sometimes can be the only manifestation especially in adults.

Methods: We present a case of a 43-year-old male with a post-acute 

measles encephalitis presenting with high fever, mental change, poly-

radiculopathy, cerebellitis, without typical skin rashes. Standardized 

clinical exams were performed and blood were collected for lymphocyte 

and measles and auto-antibody analyses.

Results: The patient presented with a change in in mental status, con-

fusion and fever, but no prominent signs of measles infection such as 

a skin lesion, Koplik’s spot and coryza. Patient’s serum IgM and IgG 

Ab were positive for measles infection while brain imaging and CSF 

analysis were also negative for any sign of CNS infection. Nerve con-

duction velocity test revealed polyradiculopathy. The patient was treated 

with 5 days of steroid pulse therapy and all the symptoms resolved dra-

matically during the following days.

Conclusions: The fact that our patient had no sign of measles anti-

bodies in the cerebrospinal fluid (CSF), and that all symptoms resolved 

dramatically after a steroid pulse injection prompted us to make the di-

agnosis of acute post-measles encephalopathy. This case emphasizes the 
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importance of measles screening in patient presenting with mental 

change as measles infection may present itself without prominent signs 

such as skin lesion or CSF pleocytosis.

keyword : Measles, Encephalitis

KP13-4

Performance evaluation of a noninvasive 

Hemoglobin monitoring device for 

hypothermic patient who undergoing target 

temperature management

Hyoung Youn LEE, Keong Woon JEUNG, Yong Hun JUNG 

Department of emergency medicine, Chonnam National University 

Hospital, Gwangju, Korea

Introduction: The accuracy of pulse co-oximetry in determining Hb 

concentration in several clinical conditions has been debated. We hy-

pothesized the performance of pulse CO-oximetry could be seriously 

flawed in hypothermic patients because low body temperature changes 

the hemodynamic status and peripheral perfusion.

Methods: All patients admitted to our ICU for target temperature 

management(TTM) of a post cardiac arrest, were prospectively en-

rolled into this observational study. Rainbow sensors was placed on the 

second or third finger on the other side as the arterial catheter and 

connected to a Radical-7 Pulse CO-Oximeter for continuous and non 

invasive measurement of total hemoglobin (SpHb), SpO2, pulse rate, 

and perfusion index (PI). All patients had 6 to 15 set of Hb data col-

lected during maintenance phase (32℃~34℃) of TTM. Arterial 

blood samples(AHb) were analyzed using a co-oximeter. Reference he-

moglobin values were analyzed same arterial blood samples at the labo-

ratory using a automated hematology analyzer.

Results: The primary end point was the percentage of inaccurate meas-

urements, which were defined as > 15% difference compared with ref-

erence values. For SpHb(n=307) and AHb(n=305), the proportions 

of accurate measurements were 68.9% and 98.7%, respectively(p < 

0.001). The corresponding concordance correlation coefficient was 

equal to 0.64 (95% CI 0.57 to 0.69), 0.98 (95% CI 0.97 to 0.98) for 

pulse CO-Oximeter, satellite lab CO-Oximter, respectively. Compared 

to the reference analyzer, the bias and limits of agreement were -0.7± 

3.234 for the pulse CO-Oximeter, -0.3 ± 0.729 for the satellite lab 

CO-Oximetry. (Table 1) Only 191/348 (54.9%) of all SpHb measure-

ments are checked perfusion index over 0.75%, the threshold value rec-

ommended by the manufacturer for clinical use

Conclusions: Determination of pulse co-oximetry-based hemoglobin in 

hypothermic patients, especially undergoing target temperature manage-

ment can be inaccurate.

keyword : Hemoglobin, Noninvasive measurement, Hypothermia

KP13-5

An acute hemodynamic effect of 

intra-arterial nimodipine injection for 

symptomatic vasospasm in patients with 

aneurysmal subarachnoid hemorrhage

Soo-Hyun PARK, Tae Jung KIM, Hae-Bong JEONG, 

Sang-Bae KO

Department of Neurology, Seoul National University Hospital, Korea

Case: Introduction

Intra-arterial (IA) nimodipine injection has been frequently used in the 

treatment of refractory vasospasm after subarachnoid hemorrhage 

(SAH). IA nimodipine infusion promotes dilatation of cerebral vessels 

and improves cerebral blood flow (CBF). However, its effect of dura-

tion when injected intra-arterially still remained to be elucidated. 

Methods: A 76-year-old woman with SAH (Hunt-Hess scale 4, modi-

fied Fisher 3, 3mm X 3.5mm ruptured left middle cerebral artery bi-

furcation aneurysm) was admitted to the neuroICU. Aneurysm was se-

cured with coil embolization. On hospital day 6, the patient became 

drowsy and developed new hemiparesis on the right (Glasgow coma 

scale decreased from 15 to 13). Mean flow velocity in the left middle 

cerebral artery on Transcranial Doppler ultrasonography was increased 

to 182cm/sec compared to baseline (60cm/sec). Continuous cerebral 

blood flow monitoring was initiated using C-FLOW. This patient was 

treated with IA nimodipine infusion under the suspicion of refractory 

vasospasm. CBF changes were monitored using cerebral flow index 

(CFI) in C-FLOW.

Results: Before initiating IA nimodipine infusion, hemodynamic param-

eters were as follows (mean arterial pressure [MAP], 110mmHg; 

heart rate [HR], 64/minute; CFI on the right, 48; CFI on the left, 

32). Two minutes after IA nimodipine infusion (dose, 5mg/hr), MAP 

decreased 85mmHg, and CFI was increased (Rt, 54; Lt 50) while 

HR did not change (62/minute). After 15 minutes of IA nimodipine 
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infusion, MAP dropped to 80mmHg, and CFI started to decrease on 

the left (46) while CFI on the right did not change. The IA nimodi-

pine infusion rate was transiently decreased to 1mg/hr and nor-

epinephrine was increased to 10mcg/minute. IA nimodipine was in-

fused over 75 minutes. After the procedure, MAP was 92mmHg, HR 

was 66/minute, CFI was 54 on the right, and 50 on the left. The pa-

tient was transferred to the neuroICU. Neurological status was im-

proved and patients became more alert. One hour after stopping IA 

nimodipine, CFI value returned to baseline (Right, 44; Left, 33) 

Conclusion: Acute hemodynamic effect of IA nimodipine can be easily 

assessed using continuous CBF monitoring device (C-FLOW). Based 

on this observation, the positive effect of IA nimodipine on CBF lasted 

only 1 hour after stopping infusion. More studies are needed to con-

firm this observation.

keyword : Intra-Arterial nimodipine injection, Symptomatic vasospasm, 

Cerebral blood flow (CBF)

KP13-6

Assessing metabolic requirements of 

neurosurgical patients during ICU by 

nitrogen balance

Kyeong Hee BAEK
1
, Eun Jin HA

1
, Sang-Bae KO

2
,

Tae Jung KIM2, Su Hyun PARK2

111Critical care center, Seoul national university hospital, Korea
222Neurology, Seoul national university hospital, Korea

Introduction: To analyze the metabolic status and protein requirements 

by nitrogen balance of neurosurgical patients during the ICU stay.

Methods: This was a retrospective observational study of neurosurgical 

patients admitted between March 2017 and June 2018. The patients 

had severe brain damage condition of more than mRS 3 due to intra-

cranial hemorrhage, traumatic brain injury, subarachnoid hemorrhage. 

Measurements of 24 hour urea nitrogen were performed at least 1 time 

periods during the first ICU days and daily caloric intake was assessed. 

Total 75 patients were included. Using 24 hour urea nitrogen, their 

actual required supply of protein was calculated . And their metabolic 

status were assumed.

Results: Metabolic status of neurosurgical patients are catabolic except 

during coma therapy or hypothermia periods. And their protein re-

quirements were higher than we suspected. To make positive nitrogen 

balance, patients needed more than 2.4 g/kg/day.

Conclusions: Neurosurgical patients in ICU need high protein supple-

ments to avoid underfeeding.

keyword : Nutrition, Neurocritical care, Nitrogen balance
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KP13-7

Pneumatosis intestinalis after severe 

traumatic brain injury

Chaeyoon LEE, Kyounghoon LIM, Jihoon JANG,

Jongik  CHOI, Jinyoung PARK 

General surgery, Kyungpook National University Hospital, Korea

Case: Introduction

Pneumatosis intestinalis(PI) is a condition characterized by gas infiltra-

tion into the submucosa or mucosa of the intestinal wall and results 

from intestinal gas entering the bowel wall through a break in the bow-

el mucosa. Although the cause of PI is not yet clear, mechanical and 

bacterial theories have been proposed. PI is improved by conservative 

treatment in most cases, but in some cases, it can lead to life-threat-

ening results. We present the case of PI occurred after severe trau-

matic brain injury.

Case presentation

A 70-year-old man who had treated with hypertension and atrial fi-

brillation visited our trauma center with a headache after slip down at 

five days ago. The patient showed drowsy mentality at the time of hos-

pitalization, and brain CT showed subdural hemorrhage, intracranial 

hemorrhage, and subarachnoid hemorrhage without midline shifting. 

The patient was treated with conservation. His condition was 

improving. However, on the sixth day after hospitalization, the patient’s 

abdomen was distended and a paralytic ileus finding was observed in 

X-ray. Abdominal distension was aggravated and his clinical findings 

were worthy of sepsis. Abdominal CT showed that the gas presented 

in the small bowel intestinal wall, mesenteric vein and the portal vein. 

Laboratory findings showed acidosis and elevated serum lactic acid. 

Emergency laparotomy was performed. Whole small bowel was dis-

tended and presented pneumatosis change, but definite ischemic change 

was not showed. So, We took the temporary abdominal wall closure 

with mesh with purpose of decompression. His condition seemed to 

improve immediately after operation, but he got worse the next day. 
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Reoperation was performed. We had to extensively resect the small 

bowel due to multiple long segmental necrosis. Ultimately, he died due 

to sepsis and brain edema.

keyword : Pneumatosis intestinalis, Sepsis, Brain injury

KP13-8

Therapeutic hypothermia for severe 

subarachnoid hemorrhage patients may 

prevent prolonged tachycardia and lead to 

better prognosis

Seung Bin KIM1, Moon-Ku HAN2

111Seoul National University Bundang Hospital, Critical Care Medicine, 

Korea
222Seoul National University Bundang Hospital, Neurology, Korea

Introduction: While Cardiac manifestations including tachycardia gen-

erally lead to bad prognosis in subarachnoid hemorrhage (SAH) pa-

tients, previous studies of therapeutic hypothermia (TH) for SAH pa-

tients focused mainly on vasospasm or intracranial hypertension. In this 

study, we analyzed heart rates and rhythms of severe SAH patients 

during TH periods, and proposed that TH might prevent prolonged 

tachycardia and eventually lead to better prognosis.

Methods: Out of total 1247 SAH patients from November 21, 2013 

to March 2, 2018, retrospective review of 19 patients who presented 

poor grade SAH (Hunt Hess Scale ≥ III) and underwent TH after 

surgical procedures was performed, and compared with the patients 

who did not undergo TH. Target temperatures and durations of the 

treatments were 33.5°C to 35°C and 5 to 10 days, respectively. We 

reviewed the trend of heart rates and rhythms of each patient during 

TH and examined whether there was any prolonged (over 12 hours) 

tachycardia (heart rate > 100) or arrhythmia, and analyzed 3-month 

outcome, as measured by the modified Rankin Scale (mRS), and 

1-month mortality of the patients.

Results: In the group of patients who underwent TH, prolonged tachy-

cardia was not seen in any patient, atrial fibrillation appeared in 17%, 

and frequent bradycardia (heart rate < 60) appeared in 42%. Any car-

diac dysrhythmia or arrhythmia was not related to clinical outcome. 

1-month mortality was 21% and average 3-month mRS were 3.4.

In the group of patients who did not undergo TH, prolonged tachy-

cardia was seen in 18%, atrial fibrillation appeared in 21%. 1-month 

mortality was 26% and average 3-month mRS were 3.7.

Conclusions: During TH period overall, there was no prolonged tachy-

cardia and heart rate was relatively slower than before TH. Mortality 

of the severe SAH patient who underwent TH was lower than the 

mortality of previous studies. The result suggests preventing tachy-

cardia is one of important factors by which TH could lead better out-

comes in severe SAH patients.

keyword : Hypothermia, SAH, Tachycardia

KP14-1

Factors affecting stool passage time in 

acute poisoning during ICU admission

Hoe-Hwan JEONG, Young-Gi MIN

Department of Emergency Medicine, Ajou University School of 

Medicine, Korea

Introduction: Patients receiving treatment with ICU often experience 

constipation. It is known that the stool passage time increases especially 

in patients with mechanical ventilation. Patients admitted to ICU for 

addiction treatment are often exposed to drugs that inhibit or promote 

gastrointestinal motility. In addition, antidotes can affect gastrointestinal 

motility. The purpose of this study is to investigate the factors affecting 

bowel movements in acute poisoning patients.

Methods: We retrospectively analyzed 425 poisoned patients admitted to 

intensive care unit from January 2017 to December 2017 through an 

emergency medical center. Patients' age, sex, medication, duration of crit-

ical care, time to first bowel movement, use of high dose atropine for 

treatment, and whether or not to use activated charcoal were analyzed.

Results: The mean critical care time of the patients was 6.4 days. On 

average, the first stool occurred in 2.3 days, and 2.6 days from the ex-

posed time. The group that received the activated charcoal treatment had 

the first shit on average 1.5 days. The untreated group shit on 3.2 days. 

The atropine-administered group had bowel movements on average 4.3 

days and the untreated group bowel movements 2.1 days. Depending on 

the cause of exposure, organophosphate, toxic alcohol, caustic, carbon 

monoxide poisoning took a long time until the first bowel movements. 

The time to first bowel movements was shorter in relatively less danger-

ous drug poisoning, such as sleeping pills and anxiolytics.

Conclusions: In the intoxicated patients who were admitted to the in-

tensive care unit, exposure to hazardous substances and the use of atro-

pine for treatment were associated with delayed bowel movements. On 

the other hand, the administration of activated charcoal has been shown 

to promote bowel movements, which may be caused by mannitol ad-

ministered orally. Further large scale research is needed.

keyword : Poisoning, Defecation, Stool
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KP14-2

Cases of acute exacerbation of idiopathic 

pulmonary fibrosis treated with direct 

hemoperfusion using a polymyxin 

B-immobilized fiber column 

NARI JEONG, JAE HA LEE

Pulmonology, Inje University Haeundae Paik Hospital, Korea

Case: The prognosis of IPF patients with acute exacerbation is 

devastating. There were reports suggest effectiveness of direct hemo-

perfusion with a polymyxin B-immobilized fiber column (PMX-DHP) 

in other countries.

PMX-DHP removes plasma endotoxins, improves pulmonary oxygen-

ation in ARDS, also reported to improve oxygenation in AE-IPF. 

We treated 2 AE-IPF patients with PMX-DHP. Both received pirfe-

nidone, high-dose steroids and PMX-DHP. PMX-DHP treatment 

time was 6 hours, and was carried out twice. 

After treatment with PMX-DHP, IL-6 level and HRCT findings 

were improved in both patients.

P/F ratio was significantly improved in one case. 

One case showed good response in oxygenation and IL-6 level without 

severe adverse effect. But, in the other, it showed poor outcome, patient 

died at hospital day 7. 

There is no currently effective treatment for AE-IPF. We reported 2 

cases of treatment PMX-DHP in AE-IPF showed significant im-

provement in IL-6 level.

keyword : Acute exacerbation, Idiopathic pulmonary fibrosis, PMX-DHP

KP14-3

Fluid, electrolyte and osmolality in 

post-cardiac arrest care

Won Ji SONG1, Woon Yong KWON1, Gil Joon SUH1, 

Jonghwan SHIN3, MinSung LEE2, YoonSun JUNG2

111Department of Emergency Medicine, Seoul National University 
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222Department of Emergency Medicine, Seoul National University 
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333Department of Emergency Medicine, Seoul Metropolitan 
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Seoul, Korea, Korea

Introduction: Normal saline is routinely used in post-cardiac arrest pa-

tients based on the belief that management in sepsis setting will be sim-

ilarly beneficial in cardiac arrest setting. However, there is no estab-

lished evidence supporting such management in cardiac arrest patients. 

Therefore, the aim of this study is to evaluate the correlation between 

electrolyte or osmolality alteration and neurologic outcome of cardiac 

arrest patients, thereby providing evidence to the optimal fluid manage-

ment in post-cardiac arrest care.

Methods: This is a retrospective observational study based on a multi-

center prospective cohort registry of out-of-hospital cardiac arrest pa-

tients from December 2017 to February 2018. 256 patients were ana-

lyzed, excluding those with bad baseline cerebral performance category 

(CPC 3, 4, or 5) and those with incomplete data. The primary out-

come was CPC at discharge. We conducted univariate and multivariate 

logistic regression analyses to find the relationship between serum elec-

trolyte at 0, 24, 72 hours after ROSC (return of spontaneous circu-

lation), calculated osmolality, and primary outcome. The final multi-

variate model included osmolality at 24 hours after ROSC, witnessed 

arrest, ROSC by EMS, Apache II score, and initial light reflex.

Results: The good outcome group (CPC 1 or 2) were n= 90 [35%], 

and the poor outcome group (CPC 3, 4 or 5) were n= 166 [65%]. 

High serum osmolality at 24 hours after ROSC had significant correla-

tion with poor neurologic outcome (odds ratio [OR] = 1.04; 95% 

confidence interval [CI] = 1.01-1.07; p = 0.01). 

Conclusions: High serum osmolality was independently associated with 

poor neurologic outcome at discharge in cardiac arrest patients. 

keyword : Osmolality, Cardiac arrest, Brain edema
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Clinical outcomes of patients with snakebite 

presenting with coagulopathy: A Multicenter 

Study

Yong Jun JEON, Jong Wan KIM, SungGil PARK, Dong Woo SHIN 

Surgery, Hallym University Dongtan Sacred Heart Hospital, Korea

Introduction: Snakebite is one of the most common venomous animal 

bites, and can cause various complications, including coagulopathy. The 

clinical features of snakebite-associated coagulopathy differ from those 

of disseminated intravascular coagulopathy (DIC) caused by other dis-

eases and its treatment is controversial.

Methods: We retrospectively reviewed the medical records of patients 

hospitalized for snakebite at the six Hallym University-affiliated hospi-

tals between January 2006 and September 2018.

Results: A total of 226 patients were hospitalized due to snakebite. 

Their mean hospital stay was 5.51±4.83 days. Fourteen patients were 

admitted to an intensive care unit. Five patients arrived at hospital with 

shock and one patient died. Fifty-eight patients had simple coagulopathy 

and 21 patients had overt DIC according to the International Society 

of Thrombosis and Hemostasis DIC scoring system. Two patients de-

veloped major bleeding complications. Cholesterol <150 mg/dL and al-

bumin <4.0 g/dL at presentation were associated with the development 

of overt DIC. International normalization ratios (INR) exceeding the 

measurement limit were recorded as late as 4 days after the bite. Higher 

antivenom doses (≥18,000 units) and transfusion of fresh frozen plasma 

(FFP) or cryoprecipitate did not affect prolonged INR or hospital stay 

in the overt DIC patients without bleeding.

Conclusions: Lower cholesterol and albumin levels on admission may 

be risk factors for overt DIC following snakebite. Although patients 

may lack apparent symptoms, the risk of coagulopathy should be as-

sessed for at least 4 days following a snakebite. Higher antivenom 

doses and transfusion of FFP or cryoprecipitate may be unbeneficial 

for coagulopathic patients without bleeding.

keyword : Snakebite, Coagulopathy, Treatment

KP14-5

The effect of therapeutic hypothermia on 

urine output after cardiopulmonary 

resuscitation in men

Min-Jeong LEE1, Sung Eun LEE2, Eun-Jung PARK2,

Minjung Kathy CHAE2

111Department of Nephrology, Ajou University School of Medicine, Korea
222Department of Emergency Medicine, Ajou University School of 

Medicine, Korea

Introduction: Therapeutic temperature management (TTM) was 

strongly recommended by the 2015 International Liaison Committee 

on Resuscitation as a component of post-resuscitation care. It has been 

known to be effective in improving the survival rate and neurologic 

functional outcome of patients after cardiac arrest. While commonly de-

scribed cold diuresis, renal tubular function is diminished in the in-

duction and maintenance phase of TTM, few studies have charac-

terized cold-induced diuresis or rewarm anti-diuresis during TTM. In 

this study, we sought to characterize urine output changes during post-
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cardiac arrest therapeutic hypothermia.

Methods: We conducted restrospective cohort study to determine urine 

output changes during TTM of the postcardiac arrest patients. We an-

alyzed 104 patients who underwent all phase of TTM for 3 years from 

January 1, 2012 to December 31, 2014. Patients who were younger 

than 18 years or who had already diagnosed end stage renal disease 

before arrest were excluded. We calculated the hourly intravenous fluid 

input and urine output rates for each TTM phase. We fit a general-

ized linear mixed model with each TTM phase as a categorical varia-

ble to compare the urine output at each phase of analysis.

Results: Baseline characteristics of 104 patients were described in table 

1. Four-fifths of the patients suffered out-of-hospital arrest. 

Approximately 70% survived to hospital discharge. Urine output rate 

was highest at 249.1 ± 255.7 mL/hour in the hypothermia induction 

phase but lowest at 96.4 ± 65.3 mL/hour during rewarming phase 

even though total I/O showed the most positive balance during the re-

warming phase.

Conclusions: We observed modest increases in urine output during in-

duction phase of TTM. This has important implications for fluid man-

agement in patients undergoing therapeutic hypothermia.

KP14-6

Factors associated with survival after 

recurrent intensive care unit cardiac arrest  
Jae Seok PARK, Hyun Jung KIM, Sun Hyo PARK, Won Il CHOI 

Internal medicine, Dongsan Medical Center, Keimyung University 

School of Medicine, Korea

Introduction: There have been few studies of rearrest after return of 

spontaneous circulation (ROSC) in intensive care unit cardiac arrest 

(ICU-CA) patients. The objective of this study was to investigate fac-

tors associated with the occurrence of rearrest after ROSC and de-

termine factors associated with survival to discharge of rearrest during 

a single hospitalization.

 Methods: We performed a retrospective cohort study of adult patients 

who were successfully resuscitated from an initial ICU-CA in a single 

center between January 2014 and December 2017. In this study, re-ar-

rest was define as loss of a pulse following 20 min of sustained re-

turned return of ROSC.

 Results: During study period, 496 ICU-CA patients received car-

diopulmonary resuscitation and 286 (57.7%) patients achieved ROSC. 

In the rearrest patients (86, 30.1%), initial asystole was more frequent 

(30.2% vs. 17.5%, p = 0.02), and survival to discharge was less fre-

quent (7% vs. 20%, p=0.01) than in the single arrest patients. Survival 

patients after rearrest had more young patients (54.3±14.3 vs. 

67.4±14.6, p = 0.038), less medical noncardiac type of admission 

(16.7% vs. 70.0%, p = 0.027). In survivors, Initial and second arrest 

ventricular tachycardia (VT) was more frequent (50% vs. 8.8%, p = 

0.017, 66.7% vs. 8.8%, p = 0.001) than in non-survival patients. 

Using multivariate analysis, medical noncardiac type of admission (OR 

0.037; 95% CI 0.002-0.615) and second arrest VT (OR 46.283; 95% 

CI 3.729-574.389) were independently associated with survival to dis-

charge after rearrest.

 Conclusions: Recurrent cardiac arrest is a common in ICU-CA pa-

tients after achieve ROSC and associated with decreased survival to 

discharge. Initial asystole was associated with the rearrest. The medical 

noncardiac type of admission and second arrest VT were independently 

associated with survival to discharge in recurrent ICU-CA patients.

 
keyword : In-Hospital cardiac arrest, Intensive care unit, Return of 

spontaneous circulation
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KP15-1

Comparation of prone position effects of 

early and delayed groups in Acute 

respiratory distress syndrome

Do Sik MOON, Sang-Bum HONG, Chae-Man Lim LIM, 

Younsuck KOH, Jin Won HUH

Department of Pulmonary and Critical Care Medicine, Seoul Asan 

Medical Center, Korea

Introduction: The PROSEVA study and several clinical trials demon-

strates that prone positioning can have a beneficial effect in acute respira-

tory distress syndrome under selective conditions. However, early prone 

positioning in clinical setting is not easy to perform. We compared the 

effects of prone positioning with early and delayed phase

Methods: The subjects of study were patients who underwent prone po-

sitioning with refractory acute respiratory distress syndrome from 2013 

to 2017 in our intensive care unit. Patients were divided into early and 

delayed prone groups. The early prone group was defined by pronation 

within 48 hours when the patient developed PaO2/FiO2 under 150.

Results: A total of 118 patients underwent prone position. Each group 

had 59 patients. In early prone group, the mean change in PaO2/FiO2 

ratio was statistically higher than delayed prone group at day 1(151 ± 

58 vs 126 ± 53, p=0.017) and at the time of prone termination (239 

± 33 vs 151 ± 72, p=0.05). In early prone group, the PaCO2 

change was also higher on day 1(44.9 ± 10mmHg vs 52.3 ± 10, 

p<0.001) and at the time of prone termination (44.9 ± 10mmHg vs 

50.6 ± 12, p=0.009). However, changes in the PaO2/FiO2 ratio (P 

= 0.07) and PaCO2 (P = 0.10) with time did not show statistically 

significant differences between two groups. Mortality on day 28 

(44.1% vs 47.5%, p=0.85) and day 90 (66.1% vs 74.6%. p=0.42) was 

comparable. There was no significant difference in ventilator days 

(p=0.30) and ICU stay(p=0.58).

Conclusions: In severe ARDS, early prone showed a higher gas exchange 

compared to delayed prone positioning. However, mortality, ventilator days 

and ICU stay were not statically different between two groups.

keyword : ARDS, Prone position
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Prone position as salvage strategy for 
refractory lobar atelectasis in admitted 
patient to intensive care unit with 
mechanical ventilation

Man-Jong LEE, Min Jeong KIM, Mi Hwa PARK, 

Jung Soo KIM, Ah Jin KIM 

Critical care medicine, Inha University College of Medicine, Korea

Case: Various severity of atelectasis are commonly documented pulmo-

nary complications in intensive care unit. Most of atelectasis is usually 

resolved with traditional treatment, including chest physiotherapy, pos-

itive end-expiratory pressure, and bronchoscopic toilet. Intensivists oc-

casionally encountered to challenging situation that have not been treat-

ed to conventional therapies. We experienced a case of refractory lobar 

atelectasis in a 61-years old female with ischemic stroke who admitted 

to intensive care unit. The patient restored from impaired gas exchange 

and atelectasis using prone position with proper mechanical ventilation. 

There was no hemodynamic insult during prone position. The patient 

sustained condition without recurrence of lung collapse. 

keyword : Atelectasis, Prone position
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Albumin changes during mechanical 

ventilation predict outcomes in intensive 

care unit

Tai Joon AN, Chan Kwon PARK, Hyoung Kyu YOON

Division of Pulmonary, Allergy and Critical Care Medicine, 

Department of Internal Medicine, Yeouido St. Mary's Hospital, The 

Catholic University of Korea, Korea

Introduction: Albumin is basic component of osmotic pressure and it 

also represents nutrition status in chronic ill patients. But it has not 

been proved as suitable marker because of its long half-life. In few 

studies about intensive care unit (ICU) patients, serum albumin level 

revealed as predictor of weaning duration or length of mechanical 

ventilation. But there is not enough data about mortality or survival 

duration. In this study we compared albumin incline group and albu-

min decline group.

Methods: We included ICU patients who undergone mechanical ven-

tilation (MV) from September 2016 to September 2018 retrospectively. 

MV after operation and patients who died right after MV were ex-

cluded due to other factors associated with interaction. Total 53 pa-

tients were included after all. Baseline characteristics such as sex, age, 

weight, height, comorbidities, APAHCE, PF ratio, albumin level, fac-

tors associated with protein metabolism, nutritional risk, and fluid ther-

apy were analyzed. ICU length of stay (LOS), hospital LOS, weaning 

outcome, mortality, and survival analysis were performed.
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Results: There was no difference between albumin incline group and 

albumin decline group in baseline characteristics. APACHE II score 

was higher in albumin decline group (p = 0.04). Volume status was 

different between groups. PF ratio, urea nitrogen, c-reactive protein, 

and initial level of albumin were not different between groups. MV du-

ration, ICU LOS, hospital LOS and outcomes of weaning were not 

different also. But in ICU mortality and overall hospital mortality were 

higher in albumin decline group (p = 0.05). In survival analysis, albu-

min decline group showed poor outcome than albumin incline group 

(p = 0.01).

Conclusions: Tendency of albumin change during mechanical ven-

tilation was associated with survival. This tendency of albumin level 

was related to volume status of patients not nutritional risk or status. 

For better prognosis, control of intake volume and monitoring of se-

rum albumin level should be recommended.

keyword : Albumin, Mechanical ventilation, Respiratory failure

KP15-4

Prognostic factors and mortality outcome in 

critically ill patients with hematologic 

malignancies in ICU admission: Compared 

with 10 years ago

Kyung Hoon KIM, Jong MIn LEE, Woo Ho BAN, Seok Chan KIM

Division of Pulmonology and Critical Care Medicine, Department of 

Internal Medicine, The Catholic University of Korea, Korea

Introduction: Despite advances in treatment options for hematologic 

malignancies, the mortality rate of patients entering the ICU is known 

to be very high. The aim of this study was to investigate the improve-

ment of ICU admission in patients with hematologic malignancies 

compared with 10 years ago.

Methods: From clinical databases, we included all patients with crit-

ically ill patients with hematologic malignancies who were admitted to 

the ICU between January 2018 and December 2018 in Seoul St. 

Mary’s Hospital, Korea. We studied the prognostic factors associated 

with ICU mortality and improvement of other factors compared with 

previous our study.

Results: From 227 eligible patients, the ICU mortality rate was 57.3%, 

and the in-hospital mortality rate was 67.8%. Ten year ago, the ICU 

mortality rate was 84.1%, and the in-hospital mortality rate was 89.9%. 

A significant difference between survivors and non-survivors was found 

in neutropenia, presence of respiratory failure, presence of septic shock, 

presence of neurologic disorders, the need for an invasive mechanical 

ventilator, use of inotropic/vasopressor agents, platelet count, aspartate 

transaminase level, alanine transaminase level, pH, HCO3, total 

bilirubin. In the multivariate analysis, need for invasive mechanical ven-

tilator, presence of respiratory failure, presence of septic shock, use of 

inotropic/vasopressor agents, increase of HCO3 and increase of total 

bilirubin was independently associated with a worse outcome in patients 

with hematologic malignancies admitted to the ICU.

Conclusions: For 10 years, the outcomes of critically ill patients with 

hematologic malignancies admitted to ICU was improved. However, 

still high mortality rates are associated with organ failure, respiratory 

failure and hemodynamic instability.

keyword : Hematologic malignancy, ICU, Mortality

KP15-5

A case of pseudomembranous tracheitis 

caused by mycoplasma pneumoniae in an 

immunocompetent patient

Yong-Hoon LEE, Jaehee LEE, Hyewon SEO, 

Seung-Ick CHA, Chang-Ho KIM 

Internal Medicine, Shool of Medicine, Kyungpook National 

University, Daegu, Korea

Introduction: Pseudomembranous tracheitis (PMT) is a rare condition 

characterized by pseudomembrane formation in the tracheobronchial 

tree. PMT attributable to Mycoplasma pneumoniae has not been re-

ported to date. We present a case of 29-year-old woman who had se-

vere persistent cough and radiographic deterioration despite antibiotics 

administration for pneumonia and was finally diagnosed with PMT 

with bilateral diffuse bronchiolitis caused by Mycoplasma pneumoniae 

infection. The diagnosis was made by a bronchoscopic finding of 

PMT, a positive polymerase chain reaction test with bronchial aspirate, 
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and positive serologic test for Mycoplasma pneumoniae without de-

tection of other causative pathogen through an extensive workup. Her 

symptoms and radiographic finding improved in response to admin-

istration of moxifloxacin and corticosteroid.

Conclusions: M. pneumoniae should be considered as a causative 

pathogen in an immunocompetent patient with bilateral diffuse bron-

chiolitis and PMT.

keyword : Tracheitis, Bronchiolitis, Mycoplasma pneumoniae

  

KP15-6

Aggressive form of tracheobronchial 

mucormycosis in patients with uncontrolled 

type I diabetes

Woo Ho BAN, Jongmin LEE

Division of Pulmonary, Allergy and Critical Care Medicine, 

Department of Internal Medicine, Seoul St Mary’s Hospital, College 

of Medicine, The Catholic University of Korea, Seoul, Republic of 

Korea, Korea

Introduction: Tracheobronchial mucormycosis is a life threatening an-

gioinvasive fungal infection that occurs mainly in immune compromised 

patients. Here we report a fatal and aggressive form of tracheobron-

chial mucormycosis in a patient with uncontrolled type I diabetes.

Results: A 35 - year - old female patient with uncontrolled type I dia-

betes was referred to our hospital because of unimproved pneumonia 

even 10 days of antibiotic treatment. Multifocal centrilobular con-

solidation with cavitary change in both upper lobes and mucosal dis-

ruption in the distal trachea were detected on CT scan. We empirically 

administered amphotericin B for the possibility of pulmonary 

murcomycosis. Bronchoscopy was performed on the third day of admis-

sion, and mucosal disruption from the distal trachea to right main 

bronchus was observed. In mucosal biopsy, tracheobronchial mucormy-

cosis was confirmed. We maintained high dose amphotericin B, how-

ever the distal trachea disruption progressed to mediastinum and tra-

cheoesophageal fistula was developed. The patient did not respond to 

medical therapy and expired due to respiratory failure 10 days after 

admission.

Conclusions: Tracheobronchial mucormycosis can worsen very rapidly 

and be potentially lethal. Rapid confirmation and aggressive surgical in-

tervention combined with proper anti-fungal treatment is crucial at the 

early stage of the disease.

keyword : Mucormycosis, Diabetes Mellitus, Respiratory Tract Fistula

KP15-7

Safety of antimicrobial de-escalation in 

culture-negative severe pneumonia 

Byoung Soo KWON1, Sang Ho CHOI2, Younsuck KOH1, 

Jin-Won HUH1, Sang-Bum HONG1, Chae-Man LIM1

111Pulmonology and Critical Care Medicine, Asan Medical Center, Korea
222Infectious Diseases, Asan Medical Center, Korea

Introduction: This study investigated the outcomes of antimicrobial 

de-escalation (ADE) regarding mortality and incidence of multi-drug 

resistant pathogen (MDR) occurrence in patients with culture-negative 

pneumonia presenting with severe sepsis and septic shock.

Methods: From March 2008 to July 2018, we retrospectively analyzed 

patients who diagnosed with severe pneumonia requiring Intensive Care 

Unit (ICU) admission with negative microbiological culture results at 

a tertiary referral hospital in South Korea. 

Results: We identified 107 patients with culture-negative pneumonia. 

The Acute Physiologic and Chronic Health Evaluation (APACHE) II 

mean score was 20.3 ± 8.6 and Sepsis-related Organ Failure 

Assessment (SOFA) mean score was 9.6 ± 3.3. Among the patients, 

40 (37.4%) of patients were underwent ADE. APACHE II score, 

SOFA score, and follow-up SOFA score did not differ significantly 

between the two groups. There were no differences in the ICU mortal-

ity and MDR pathogen occurrence between two groups (27.5% vs 

41.8%, P = 0.137 and 15.0% vs 16.9% P = 0.794, respectively). 

Conclusions: We observed similar ICU mortality and MDR pathogen 
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occurrence in patients with culture-negative pneumonia presenting with 

severe pneumonia regardless of whether they received ADE or not. 

Also, ADE showed better tendency in-hospital survival and lower bur-

den of antimicrobial agents. 

keyword : Antimicrobial, Culture negative, De-Escalation

KP15-8

Changes in the respiratory tract microbiome 

in intubated patients

Ji Young HONG1,2, Youlim KIM1, Jong Ho KIM3

111Division of Pulmonary and Critical Care Medicine, Department of 

Medicine, Chuncheon Sacred Heart Hospital, Hallym University 

Medical Center, Korea
222Institute of new frontier research, Hallym University Medical 

Center, Korea
333Department of Anesthesiology, Chuncheon Sacred Heart Hospital, 

Hallym University Medical Center, Korea

Introduction: Conventional culture-based analysis has limited sensitivity 

for detecting organisms and the application of the 16s rRNA gene py-

rosequencing is getting attention. This study aimed to understand the 

changes of respiratory tract microbiome following intubation in relation 

to progress of pneumonia.

Methods: We enrolled 60 subjects with respiratory failure requiring me-

chanical ventilation. Deep endotracheal secretions were sampled from 

subjects within 24 hrs of intubation and 7 days thereafter.

Results: 41 patients had pneumonia at intubation and 19 patients did 

not have pneumonia at intubation. Of the 41 patients with pneumonia, 

22 patients performed weaning within 3 weeks and 19 patients failed 

to wean within 3weeks. Of 19 patients without pneumonia, 10 patients 

developed VAP and 9 patients succeed in weaning. Duration of me-

chanical ventilation was associated with dysbiosis of microbial 

community. Corynebacterium was significantly abundant in the pneumo-

nia group, whereas Prevotella and Firmicutes significantly abundant in 

the non-pneumonia group. In the alpha and beta diversity, the respira-

tory microbiota of two groups did not significantly differ. Longitudinal 

analysis showed that the relative abundance of Pseudomonas increased 

but that of Rothia and Streptococcus decreased in weaning failure 

group. Also the relative abundance of Enterococcus and Mycoplasma 

increased in non-pneumonia group that developed VAP.

Conclusions: Changes of respiratory tract microbiota may reveal out-

come of pneumonia. Further large scale studies are needed to evaluate 

the predicting factors using respiratory microbiome.

keyword : Pneumonia, Microbiome, Intubation
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P-1

case of idiopathic acute severe reversible 

mitral regurgitation with ccf presented as 

atrial flutter

Sambhu DUTTA, SambhuDUTTA

Internal medicine and crit care, St. Ann Hospital, Visakhapatnam, 

India, India

Introduction: Mrs V L, a 50 year-old female with no cardiac co-

morbidity, was admitted to our institution for fever with 

thrombocytopenia. On day 3 she developed severe SOB .

Methods: Evaluation revealed atrail flutter on ecg and clinical /bed 

side TTE showed severe organic non rheumatic MR. Cardiac triage 

suggestive of normal ckmb, normal myoglobin, normal trop I but high-

ly elevated BNP and D-Dimer.

Results: Pt. verted to sinus rhythm by iv amiodarone and recovered 

dramatically with iv antimicrobials (meropenem), iv diuretics 

(torsemide), oral aldactone and statins. She became asymptomatic/afe-

brile and repeat TTE after 3 days showed complete reversal of MR.

Conclusions: Mitral insufficiency and myocardial dysfunction are rec-

ognised complications of sepsis that may affect the prognosis. The com-

plication reported here may represent the failure of an organ in the 

context of a organ dysfunction secondary to the sepsis. A further aspect 

of particular interest is the value of echocardiography carried out in in-

tensive care units in patients with severe sepsis.

keyword : Mitral regurgitation, Sepsis, Transthoracic echocardiography 

P-2

Respiratory care on Bronchial squamous 

cell carcinoma

Li-Ping LIU, Kuei-Ling TSENG,Ai-Chin CHENG

Case: Patient of Bronchial squamous cell carcinoma, into the endo-

tracheal tube(ET), Mechanical ventilator(MV)for blood gas analy-

sis(ABG) in arterial carbon dioxide ccumulation (CO2 retention),this 

process through the MV dynamic flow-volume loop (FV loop) wave 

changes, respiratory care sharing.

The patient was a COPD for many years. The routine use of broncho-

dilate at home, asthma not improve, the went to hospital for treatment 

into ET on MV, the peak inspiratory pressure (PIP)to 50 cm H2O, 

breath sound(BS) wheez,bronchodilateroutinely,the muscle relax and se-

dation, measure ET from carina X-ray, about 7 cm, push ET to 2 

cm, the PIP can reduced to 30 cm H2O, PIP higher than 45 cm 

H2O, airflow when inhaling and exhaling the FV loop.

fixed type upper airway obstruction, tracheal lesion limiting transplural 

pressure on the regulation of the diameter of the ET due to bronchial 

airway obstruction. Because airway obstruction, the airflow during in-

halation and exhalation are limited, the upper and lower branches of 

the FV loop are flattened(figure 2)

MV mode: PRVC VT:380ml RR:24bpm FiO2:25% PEEP:5cmH2O, 

PIP:50 cmH2O, blood gas analysis PH:7.214 CO2:75 cmH2O bron-

choscope and biopsy as Bronchial squamous cell carcinoma, tumor 

blocked the bronchial site, ET fixed at about 0.9 cm from the tracheal 

carina MV mode:PRVC VT: 550ml RR:18bpm FiO2:25% 

PEEP:5cmH2O, PIP:22 cmH2O. ABG PH: 7.39 CO2:42 

cmH2O(figure 2)

The MV present multi-style wavefrom for the clinical respiratory thera-

pist to evaluate, fixed type airway obstruction, The lesion fixed so the 

change in transplural pressure during respiration does not cause 

changes in the airway diameter at the obstruction site flow in the in-

spiration and expiration is significant. Limited and similar in degree, 

the dynamic flow-volume loop FV loop

The clinical manifestations of fixed type airway obstruction are 

non-specific, manifested as dry cough, asthma and dyspnea, activity can 

cause dyspnea, and body position changes Paroxysmal episode

keyword : Bronchial squamous cell carcimona, Mechanical ventilator, 

Dynamic flow-Volume loop 
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P-3

Incidental finding of a persistant left 

superior vena cava in a patient with septic 

shock

Shairil Rahayu RUSLAN1, Sze Sian YII1, Wei Lin NG2, 

Ching Choe NG3, Fadhil Hadi JAMALUDDIN3

111Department of Anaesthesiology, Faculty of Medicine, University 

Malaya, Malaysia
222Department of Radiology, Faculty of Medicine, University Malaya, 

Malaysia
333Department of Anaesthesiology, Faculty of Medicine, University 

Malaya, Malaysia

Case: Introduction

Persistant left superior vena cava (PLSVC) is a rare abnormality of the 

venocaval system that is usually found incidentally or at post-mortem. 

The majority of PLSVC is an isolated finding occurring in 0.3% of 

general population but can also occur in relation to a congenital heart 

condition. Even so, physicians must be aware of this abnormality due 

to its relevance in procedures involving cannulation of the internal jug-

ular vein, insertion of pacemaker or other cardiac-related procedures.

Case presentation

A 59-year old gentleman with diabetes mellitus, hypertension and 

end-stage renal failure on regular dialysis presented with episodes of 

vomiting and generalized body weakness for 1 week. He had a synco-

pal attack prior to presentation, described as an episode involving him 

losing consciousness for a few seconds without any tonic or clonic 

movements of his limbs. His Glasgow Coma Scale (GCS) on arrival 

was 15/15 and he was not in respiratory distress. A computed tomog-

raphy (CT) imaging of the brain showed only multifocal chronic in-

farcts with no acute intracranial hemorrhage.

Coincidentally, he was also found to have a left gluteal swelling meas-

uring 5cm x 3cm leading to a provisional diagnosis of sepsis secondary 

to a gluteal abscess. A CT imaging of the abdomen confirmed the clin-

ical finding of a left gluteal abscess with extension to the left is-

chio-anal fossa and bulb of penis. He was admitted to the surgical 

ward for a course of intravenous antibiotics (cefoperazone and metroni-

dazole). A dialysis catheter through the right internal jugular vein was 

inserted to facilitate dialysis because his right radiocephalicatriovenous 

fistula had thrombosed.

Despite five days of antibiotics, the abscess was non-resolving and he 

was counselled for surgical drainage. Baseline and serial electrocardio-

gram showed a non-progressive ST segment depression in all leads 

with right bundle branch block. He was asymptomatic of any cardiac 

issues and repeated cardiac enzyme levels were not raised. An ECHO 

imaging done 5 months before confirmed poor left ventricular function 

of 29% with global hypokinesia.

In the operating theatre, an arterial line was inserted for invasive blood 

pressure monitoring followed by cannulation of the left internal jugular 

vein with a central venous catheter (CVC) before induction of anaesthesia. 

He was induced with target-controlled infusion (TCI) of remifentanil up 

to 3ng/ml, intravenous midazolam 4mg and intravenous atracurium 25mg 

followed by intubation of the trachea. Low dose noradrenaline infusion 

was started preemptively to ameliorate the initial hypotensive effects of 

anaesthesia. However, after positioning of the patient to the lithotomy po-

sition, he developed tachyarrhythmias without hypotension. It began with 

stable ventricular tachycardia which then evolved into fast atrial fi-

brillation, ventricular bigemy and subsequently reverted to sinus 

tachycardia. To manage the tachyarrhythmias, intravenous lignocaine 

90mg was given, followed by infusion of 20mmol magnesium sulphate 

and loading dose of intravenous amiodarone 150mg over 1 hour. The 

surgery proceeded with adequate clearance of the abscess and the anti-

biotics were upgraded to intravenous piperacillin-tazobactam. Following 

this, the patient was transferred to the intensive care unit for stabilisation 

and close monitoring. Overnight, inotropic support was weaned off quick-

ly and the patient made good recovery.

A postoperative chest radiograph showed the tip of the left neck central 

venous line to be deviated towards the left hemithorax. The catheter 

was initially suspected to have caused a double puncture into the aorta 

as bedside ultrasound of the catheter showed the neck region of the 

catheter to be within the vein. However, blood sampling from the cath-

eter showed that it was venous blood and connecting the catheter to 

the pressure transducer implied that the tip of the catheter may be in 

the left atrium as the pressures were about 10/5 mmHg. A contrasted 

CT imaging of the neck and thorax was done and showed a duplica-

tion of the superior vena cava, with both the right and left superior 

vena cavae draining into the right atrium. A diagnosis of persistant left 

superior vena cava was made, the catheter was removed uneventfully, 

the patient was extubated successfully and subsequently transferred 

back to the general ward with no issues.

Conclusion

The incidence of PLSVC in the general population is cited to be be-

tween 0.3-0.5% and about 5% in relation to a congenital heart 

condition. Majority of these would have a concurrent normal right 

SVC which is then called an SVC duplication, as in this case. True 

isolated cases of PLSVC only occur in 10% of these cases. 

Embryologically, a left SVC persists due to failure of occlusion of the 

left cardinal vein which then drains into the coronary sinus through the 

vein of Marshall. Other venocaval anomalies have been described in 

literature such as concurrent duplication of SVC occurring with an in-

terrupted inferior vena cava (IVC). In an isolated PLSVC, dextrocardia 

or complete situs inversus may be present however this was not the 
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case in this patient.

Further management of this patient would be saline contrast echo-

cardiography to delineate the course of the PLSVC into the coronary 

sinus and to distinguish the size of the coronary sinus. This finding 

would be significant as PLSVC draining into the coronary sinus may 

cause its enlargement, which may cause altered cardiac haemodynamics 

with significant reduction in the left atrium size and obstruct its out-

flow via the mitral valve.

keyword : Persistant left superior vena cava, Coronary sinus, Right atrium 

P-4

Nursing care of a patient with Vibrio 

vulnificus infection and necrotizing fasciitis

HSIEN-EN SHEN, PEI-JUN CHEN

Intensive Care Unit, Chi Mei Hospital, Chiali, Taiwan

Case: This case a 39-year-old man, He cleared the fish farm then 

caused his right calf to progress to septic shock for unknown reasons, 

into the intensive care unit. 

Our care period is from December 5th, 2018 to December 15th 2018, 

After collecting patient’s information by physical assessment, interviews 

and family meetings, we found out some serious problems, organized 

integrity for post-surgical wound infection, acute pain for wound dress-

ing and anxiety for whether amputation; 

Therefore, using Roche theory to assist patients in understanding dis-

ease-related information, wound dressing process and teaching pain re-

lief techniques, thereby alleviating anxiety and uncertainty, achieving 

full body and mind Care;

We wish to share our clinical experiences to clinical nursing staffs 

about taking care of Vibrio vulnificus infection and Necrotizing fasciitis 

disease.

keyword : Vibrio vulnificus, Necrotizing fasciitis, Nursing care 

P-5

A case report of ascending aortic IABP 

insertion: Alternative to retrograde femoral 

route

Ashish Govinda AMATYA

Anaesthesiology and Intensive Care, Shahid Gangalal National Heart 

Center, Nepal

Case: Sixty years old male diagnosed as recent anterior wall MI with 

severe left ventricular dysfunction. Echocardiography showed global hy-

pokinesia, ejection fraction 20-25% and coronary angiography com-

pletely occluded left anterior descending artery(LAD). Patient under-

went CABG on June 2015. Preoperative IABP insertion was attempted 

via right femoral artery. Inotrope and vasopressor were used at in-

duction of anesthesia and venous graft to LAD. At the end of car-

diopulmonary bypass, we were unable to wean the patient so a saphe-

nous vein graft was used as an access conduit for IABP through the 

ascending aorta. IABP placed using Seldinger’s technique and left sub-
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clavian artery pinched to facilitate direction as recommended by Santini. 

2 Patient was followed up after a year with CT Angiography of the 

coronary arteries which showed patent graft to LAD and conduit graft 

used for IABP insertion was thrombosed. 

Conclusion:

Transthoracic IABP is a useful alternative when transfemoral insertion 

fails. Being a second choice and a more invasive treatment, trans-

thoracic IABP is associated with increased mortality.

References:

1. Meldrum-Hanna WG, Deal CW, Ross DE. Complications of as-

cending aortic intraaortic balloon pump cannulation. Ann Thorac 

Surg 1985 ;40(3):241-4.

2. Santini F, Mazzucco A. Transthoracic intraaorticcounterpulsation: a 

simple method for balloon catheter positioning. Ann Thorac Surg 

1997 ;64(3):859-60.

keyword : IABP, Cardiac surgery 

P-6

A fournier's gangrene patient with 

colostomy nursing experience

Hsiao-Tein WANG

Intensive Care Unit, Chi Mei Hospital, Chiali, Taiwan

Case: Objectives:

Necrotizing fasciitis of the genitals and perineum caused by a mixture 

of aerobic and anaerobic microorganisms. Treatment involves extensive 

soft tissue debridement and broad-spectrum antibiotics.In some patients 

of Fournier gangrene originated from perianal region, it is important 

to prevent fecal contamination in order to provide healing without 

wound infection. For this purposes, diverting colostomy were 

performed. We present a case of Fournier's Gangrene with colostomy 

nursing experience

Results:

We present a Fournier’s gangrene patient with colostomy who needs 

to cope with physical disability and the mental burden of debridement 

and colostomy. We used Orem’s self-care theory to assess his systemic 

health status and determine various health problems such as high risk 

of infection, pain, deficit of self-care ability and body image confusion. 

In the meantime, by using the Orem’s Nursing System including whol-

ly compensatory system, partially compensatory system, and suppor-

tive-education, we provided nursing care in order to let the patient bet-

ter understand his disease and learn the ability of self-caring. By shar-

ing this clinical experience, we can provide an experience to better care 

for this particular group in the future.

Conclusions:

The Fournier’s gangrene is a disease with high mortality. Multiple de-

bridement and Colostomy performed could be improve survival rate. 

But, the disease and its treatment course cause patient physical and 

mental burden. Patience, listening, and sincere attitude.

Positive encouraged the patients and families, of welcoming―even en-

couraging―their involvement, and of personalizing care to preserve pa-

tients‘ normal routines as much as possible. We provide a compre-

hensive care help patient recovery well

keyword : Fournier's gangrene, Colostomy, Nursing experience 
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P-7

Cerebral fat embolism associated with 

long-bone fracture: A case report

Tzu-Yin CHEN

Intensive Care Unit, Chi Mei Hospital, Chiali, Taiwan

Case: Fat embolism syndrome (FES) is a life-threatening complication 

in patients with orthopedic trauma, especially long bone fractures. 

Estimated to occur in 3-10% of orthopedic trauma patients. Mortality 

is 10-20%. Diagnosis of fat embolism is made by clinical features alone 

with no specific laboratory findings. Cerebral manifestations of FES are 

variable and not specific: headache, irritability, lethargy, stupor, delir-

ium, convulsions, or coma. The case involved an otherwise healthy 

19-year-old woman who developed after open reduction and internal 

fixation with interlocking nail of left femoral shaft fracture during a 

single operation. After operation, she has weakness, consciousness 

changed and severe desaturation. glasgow coma scale:E3V2M4. fat em-

bolism syndrome was impression. thoracic computed tomography (CT) 

and brain computed tomography was done but no signficancefinding. 

Brain Magnetic resonance imaging showed Numerous DWI restrictive 

patches in bilateral cerebrum. This fits one of the Gurd's and Wilson's 

major criteria for fat embolism syndrome. On 10 days follow-up, she 

had returned to normal neurological function. Despite the severity of 

the neurological condition upon initial presentation, the case cerebral fat 

embolism illustrates that, cerebral dysfunction associated with cerebral 

fat embolism illustrates reversible.

keyword : Fat embolism syndrome, Long bone fracture

P-8

Severe bradycardia during laryngoscope in 

patient after induction

Soyombo ORSOO, Ganbold LUNDEG

Department of Critical care and Anesthesia of School of Medicine, 

Mongolian National University of Mongolian Sciences, Mongolia

Case: Introduction

Severe bradycardia may occur during laryngoscopy. It has been attrib-

uted to vagal reflexes, inadequate depth of anesthesia, and the use of 

vagotonic drugs.

Case

A 61-year-old man presented to the operating room for surgery of 

septoturbinoplasty. His history included that he took coronary stent 

placement nine years ago. Vital signs were normal before and during 

anesthesia induction. When attempted to place the laryngoscope and 

endotracheal tube, the patient became severe bradycardia. After removal 

laryngoscope and tube met with the same results. The patient was 

again ventilated with 100% oxygen and given atropine 0.3 mg 

intravenously. But was ineffective. Patient’s heart rhythm and vital 

signs returned normally after atropine all of the 1 mg administered. 

Surgery was discontinued. Patient awoke without any complication.

Conclusion

Cessation of vagus nerve stimulation by withdrawing the laryngoscope 

must first be considered. Once bradycardia has become, atropine may 

be effective.

keyword : Bradycardia, Laryngoscope, Atropine
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The application of high positive end 

expiratory pressure to improve 

hypoventilation in a morbid obesity patient

Meng Li WANG1, Ai-Chin CHENG2, Shyh-Ren CHIANG3, 

Shian-Chin KO4, Shun-Yao KO5

111RESPIRATORY THERAPY, CHI-MEI MEDICAL CENTER, Taiwan
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333Chest Medicine, CHI-MEI MEDICAL CENTER, Taiwan
444Chest Medicine, CHI-MEI MEDICAL CENTER, Taiwan
555Institute of Medical Sciences, College of Health Sciences, Chang Jung 

Christian University, Taiwan

Case: Introduction

The objective of our study was focused on the effectiveness of high 

positive end expiratory pressure to improve hypoventilation in a morbid 

obesity patient.

Process

A 45-year-old morbid obesity(body mass index, BMI=50 kg/m 2) 

male was admitted to the hospital on  February 17, 2019, with a chief 

complaint of dry cough and fever for a week. As his breathing pattern 

continued to deteriorate with worsened oxygen saturation (SpO 2 

&lt;85%), he was intubated and mechanical ventilation support under 

the impression of pneumonia related acute respiratory failure. On the 

second day of admission, the patient deteriorated rapidly with severe 

hypoxia, and tachypnea. His chest radiograph on the third day of ad-

mission showed cardiomegaly with pattern of pneumonia, a large area

of consolidation and hypoventilation (lung field expanded to 7 

thrib)(Fig. 1). The patient continued to deteriorate and soon developed 
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tachycardia, hypotension, and anuria. Fluid resuscitation and con-

tinuous renal replacement therapy were started along with hemody-

namic monitoring. The arterial blood gas on February 19, 2019 

showed a PaO 2 /FiO 2 of 60.5 with an FiO 2 under 1.0, tidal vol-

ume under 450cc and positive end expiratory pressure(PEEP) under 

14 cmH 2 O. At this point of the airway plateau pressure(Pplat) over 

30 cmH 2 O, tidal volume was decreased to 430cc, the PEEP was 

gradually increased 2 cmH 2 O under every adjustment for improve-

ment oxygenation.

Results

Under the gradually adjustment of PEEP under 28 cmH 2 O and 

Pplat under 35 cmH 2 O, his chest radiograph showed lung field was 

expanded from 7 th to 10 th rib(Fig. 2).The  difference between Pplat 

(of 5 cmH 2 O) and PEEP(of 14 cmH 2 O) was the effectiveness 

of lung field and oxygenation (PaO 2 /FiO 2 of 112)

Conclusion

The majority of applied PEEP is used to counteract the chest wall 

stiffness, also known as the elasticity of chest wall. The applied PEEP 

would not increase the risk of barotrauma because it does not increase 

the trans-pulmonary pressure.

keyword : Positive end expiratory pressure, BMI, hypoventilation
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Renal and splenic infarction during 

dabigatran treatment
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Yuanshan & Su-Ao Branch, Taiwan
222Department of Emergency Medicine, Taipei Veterans General 

Hospital, Taiwan

Case: Introduction

Cardiovascular embolic is the major causes of splenic and renal in-

farction, and these patients usually had atrial fibrillation. Patients who 

had atrial fibrillation were treated with dabigatran etexilate for the pre-

vention of stroke [1].

Case presentation

An 89-year-old gentleman (weight, 65 kg) was admitted to the emer-

gency department with chief complaint of intermittent epigastric pain, 

nausea and vomiting for two weeks. He had been treated for a year with 

dabigatran etexilate, 110 mg twice daily for atrial fibrillation. On arrival, 

physical exam revealed left-upper-quadrant abdominal tenderness. Blood 

tests showed creatinine level of 1.07 mg/dL (0.7-1.5) and lactate de-

hydrogenase level of 514 units/L (131-250). Contrast-enhanced abdomi-

nal computed tomography (CT)(Fig. 1) revealed a poor enhancing area 

each in the splenic parenchyma and mainly in upper pole of right kid-

ney, consistent with a diagnosis of renal and splenic infarction. During 

hospitalization, he was treated with intravenous heparin followed by oral 

warfarin. He was subsequently discharged 9 days after admission without 

discomfort and the creatinine level decreased to 0.73 mg/dL.

Conclusion

It was found that the higher bleeding risk in elderly patients with dabi-

gatran [2]. In this present case, renal and splenic infarctions were still 

developed during dabigatran treatment. It might resulted from the low-

er dosage of dabigatran or even the effectiveness of dabigatran. We 

suggest that the cautious plan and close monitor of anticoagulation in-

tensity are necessary, especially in elderly patient. Physicians should 

seek for the balance of benefits and risks of treatment.
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Tension pneumocephalus following severe 
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Case: Introduction

Tension pneumocephalus is a clinical entity characterized by continued 

build-up of air within the cranial cavity, leading to abnormal pressure 

exerted upon the brain and subsequent neurologic deterioration, due to 

development of a mass effect and potentially a herniation syndrome.

Case presentation.

The 54 y/o woman is a case of hypoxic encephalopathy with chronic 

respiratory failure status post tracheostomy and long term mechanical 

ventilator support in local respiratory care ward. Due to persistent fever 

for 1 week without definite infection source, she was transferred to our 

hospital. Seizure attack twice during ED course and brain CT scan 

showed pneumocephalus in frontal region (Figure 1). Besides, large 

amount of darkly stinking discharge from nostrils was also noted. 

Further sinus CT scan was suggested by otolaryngologist, which re-

vealed severe sinusitis-related meningoencephalitis (Figure 2). All cul-

tures from nasal pharyngeal fluid and CSF showed Klebsiella 

pneumoniae.

Conclusion

Pneumocephalus is defined as the presence of air in the cranial cavity, 

usually associated with cranial surgery, cranio-facial trauma (especially 

injuries involving basilar skull/sinus fractures or iatrogenic violation of 

the dura), nasopharyngeal tumor invasion, and meningitis [1]. 

Knowledge of risk factors, radiographic findings, and clinical 

signs/symptoms associated with tension pneumocephalus is crucial to its 

prompt identification and treatment [2].

Reference
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 A POWERFUL
 CHOICE1, 3

저박사TM (세프톨로잔/타조박탐)는 다음과 같은 병원체에 대해 임상적 효능을 입증했습니다.2

cUTI와 cIAI에서 입증된 임상적 효능1,3
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특정 주요 내성기전을 발현하는 병원체를 비롯한 cUTI(신우신염 포함), cIAI와 관련된 병원체의 광범위한 커버리지4*
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...to physiologic meaning for clarity in every moment. 

Introducing the New VolumeView Set 
Volumetric parameters have long guided your treatment decisions. Now Edwards Lifesciences enhances your perspective of the physiologic 
changes occurring in your patients. The VolumeView set, via the EV1000 Clinical Platform, provides visual clinical support through the dynamic 
multicolored Physiology Screen. Use the VolumeView set today for volumetric and fluid management parameters via transpulmonary 
thermodilution. And see how getting you what you need, when you need it, looks better each and every day.

VolumeView Set

DID YOUR PATIENT HAVE CARDIOGENIC SHOCK
WITH PULMONARY EDEMA AT 10:07?
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