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Best Abstract Prize Competition 진행순서

일자 시간 No. 좌장

22일( ) 08:30∼10:00 Best Abstract Prize Competition 1∼9 (Convention Hall C) 홍성진 (가톨릭의 )

Oral  Session 진행순서

일자 시간 No. 좌장

22일( ) 10:30∼12:10 O-1∼10 (Convention Hall C) 안태훈 (조선의 )

23일(토)
08:30∼10:10 O-11∼20 (Convention Hall A) 임춘학 (고려의 )
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Poster Session 진행순서

일자 시간 No. 좌장
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13:00∼14:00 P-25∼36 (Conference Room 2) 고상배 (서울의 )

13:00∼14:00 P-37∼48 (Conference Room 2) 허진원 (울산의 )
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13:00∼14:00 P-61∼72 (Conference Room 3) 이진우 (서울의 )

13:00∼14:00 P-73∼84 (Conference Room 4) 김시호 (동아의 )

13:00∼14:00 P-85∼96 (Conference Room 4) 이상민 (서울의 )
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일자 시간 No. 좌장

23 (Sat)
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Sung Jin Hong (Catholic University), 

Osamu Nishida (Fujita Health University School of Medicine)

09:00∼10:00 S-6∼11 (Conference Room 6) Sungwon Na (Yonsei University)

10:00∼11:00 S-12∼17 (Conference Room 5) Sang Hyun Kwak (Chonnam University)

10:00∼11:00 S-18∼23 (Conference Room 6) Sungwon Na (Yonsei University)

11:00∼12:00 S-24∼29 (Conference Room 5)
Jae-Yeol Kim (Chung-Ang University), 

Moritoki Egi (Kobe University)

22 (F ri) 10:20∼10:30 S-30 (Convention Hall C) Tae-Hun An (Chosun University)
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The 35th Annual Conference of the Korean Society of Critical Care Medicine

 정기학술대회 Program 

April 22 (Friday), 2016

 H al l  A 

10:30∼12:00 Ref resher Course

Ventilator Induced Lung Injury 이상민 (서울의 , 호흡기내과)

Supplemental Oxygen Therapy Including High Flow Nasal Cannula 김제형 (고려의 , 호흡기내과)

How to Manage Febrile Patient in ICU 김 삼 (연세의 , 호흡기내과)

12:10∼13:00 L u ncheon Sy mposiu m [Hanl im Pharmaceutical  Co.,  Ltd.] 좌장:  곽상  ( 남 의 )

The use of urinary trypsin inhibitor (Ulistin
®

) for Critically ill patients 이성우 (고려의 , 응 의학과)

The efficacy and safety of Ulistin for the treatment of 김경민 (동남권 원자력의학원, 신장내과)

contrast-induced nephropathy after computed tomography 

in sepsis patients

13:20∼14:50 R ef resher Cou rse

Seizures in ICU 이세진 ( 남의 , 신경과)

Invasive and Noninvasive Intracranial Pressure Monitoring 유도성 (가톨릭의 , 신경외과)

Update in ICU Nutrition 홍석경 (울산의 , 외과)

15:10∼16:40 R ef resher Cou rse

2015 Update in CPR 김   (연세원주의 , 응 의학과)

Transfusion Issues in ICU 배홍범 ( 남의 , 마취통증의학과)

Antiplatelet and anticoagulation in ICU 김석찬 (가톨릭의 , 호흡기내과)

 H al l  B 
Opening Ceremony  

08:30∼10:00 Pl enary  L ectu re  

      좌장:  김 동 찬  ( 북의 ),  Y oshihito U j ik e (Ok ay ama U niv ersity  Gradu ate School  of  Medicine)

Clinical Trial in Sepsis: What Went Wrong? Mitchell M. Levy (Brown University)

Often, The Less is More in Critical Care 고윤석 (울산의 , 호흡기내과)
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10:30∼12:00 Special  L ectu re 1           좌장:  고 신 옥 ( 앙의 ),  Masay u k i Su zu k aw a (Jichi Medical  U niv ersity )

Biomarkers for Sepsis Jerry J. Zimmerman 

(University of Washington School of Medicine)

당신의 안 한 환자실을 한 편안한 진실, 그리고 략 정헌재 (Johns Hopkins)

12:10∼13:00 General  Assembl y　

13:20∼14:50 Sy mposiu m 1  [AR DS Gu idel ine in Korea] 좌장:  정 성 수 ( 남 의 )

Mechanical Ventilation in ARDS; Low Tidal Volume, PEEP, 이석정 (연세원주의 , 호흡기내과)

Recruitment

Adjunctive Rescue Therapy in ARDS: Prone Position, ECMO, 심윤수 (한림의 , 호흡기내과)

Steroid, HPOV, Inhaled NO

Other Issues in ARDS: ABCDE Bundle, Prevention, 이 정 ( 남의 , 마취통증의학과)

Tracheostomy, NMB

15:10∼16:40 Sy mposiu m 3 [New  Insights in Sepsis] 좌장:  곽상  ( 남 의 )

Clinical Significance of Microcirculation in Sepsis 이 정 (부산의 , 마취통증의학과)

“EGDT” is Necessary These Days? 박소  (경희의 , 호흡기내과)

Mitochondrial Dysfunction in Sepsis 권운용 (서울의 , 응 의학과)
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08:30∼10:00 Best Abstract Prize Competition 좌장:  홍 성 진 (가 톨 릭 의 )

10:30∼12:00 Oral Presentation

12:10∼13:00 L u ncheon Sy mposiu m [Pf izer] 좌장:  신 증 수 (연 세 의 )

Management of Sedation and Delirium in ICU Patients 박치민 (성균 의 , 환자의학과)

13:20∼14:50 Sy mposiu m 2 [Middl e E ast R espiratory  Sy ndrome] 좌장:  신 증 수 (연 세 의 )

Experience of MERS in the Repulic of Korea 조 성 (국립 앙의료원, 호흡기내과)

Unresolved issue in MERS 홍상범 (울산의 , 호흡기내과)

Setting of Safe ICU Against Respiratory Viral Infection 서지  (성균 의 , 환자의학과)

15:10∼16:40 Sy mposiu m 4  [ICU AW  and R ehabil itation]  좌장:  종헌  (한 양의 )

How to Assess and Prevent ICU Acquired Weakness? 정치량 (성균 의 , 환자의학과)

Role of Early Mobilization 나성원 (연세의 , 마취통증의학과)

Practical Issues in Implementation of ICU Rehabilitation 이흥범 ( 북의 , 호흡기내과)

10:00∼10:30 Coffee Break 지 하  1 층 로비

13:00∼13:20 Coffee Break 지 하  1 층 로비

14:50∼15:10 Coffee Break 지 하  1 층 로비
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April  23 (Satu rday ),  20 1 6

 H al l  A 
08:30∼10:00 Oral Presentation

10:30∼12:00 Sy mposiu m 5  [R ising Issu es in Critical  Care of  Korea] 좌장:  이 주  (이 화의 )

Act on The Right To Decide ‘Life-Sustaining Treatment’ 문재  (충남의 , 호흡기내과)

Big Data in Critical Care Medicine 차원철 (성균 의 , 응 의학과)

2015년 한 환자의학회 백서 하 록 (분당제생병원, 응 의학과)

13:00∼14:00 Oral Presentation

14:00∼15:30 Sy mposiu m 6  [R ecent U pdate in ICU  Nu rsing] 좌장:  이 희  (성 균 학 교)

환자실 간호사의 시뮬 이션 교육 박민아 (서울 학교병원 SICU 간호사)

환자 가족의 간호: 면회 련 박숙  (삼성서울병원 CMICU 트장)

환자안 : 감염율을 낮추기 한 번들 용 김세라 (서울아산병원 SICU UM)

 H al l  B 

08:30∼10:00 Special  L ectu re 2

      좌장:  이 국  (서울 의 ),  H iroy u k i H irasaw a (Chiba U niv ersity  Gradu ate School  of  Medicine)

New Sepsis Guidelines–What They Are .. and What They Aren’t Mervyn Singer (University College London)

The Glucose Control in Critically Ill with Diabetic Mellitus Moritoki Egi (Kobe University Hospital)

10:30∼12:00 Special  L ectu re 3 좌장:  김 시오 (경북의 )

Hypercytokinemia in Critical Care and Countermeasures with Hiroyuki Hirasawa 

Continuous Hemodiafiltration Using Cytokine-Adsorbing (Chiba University Graduate School of Medicine)

Hemofilters- a Japanese Experience

The Hospital Preparedness for Major Disaster 김남렬 (고려의 , 외과)

12:10∼13:00 L u ncheon Sy mposiu m [Mitsubishi Tanabe Pharma] 좌장:  서지  (성 균 의 )

Heparin-Induced Thrombocytopenia 송승환 (부산의 , 흉부외과)

13:00∼14:00 Special  L ectu re 4  좌장:  고 윤 석  (울 산 의 )

Long Term Outcomes After Pediatric Sepsis Jerry J. Zimmerman 

(University of Washington School of Medicine)

Current Status of Pediatric Critical Care in Japan Satoshi Nakagawa 

(National Center for Child Health and Development)

14:00∼15:30 Sy mposiu m 7  [Pediatric ICU  Management] 좌장:  권 재  (부 산 의 )

한국 소아 환자실 운  황과 망 박 동 (서울의 , 소아청소년과)

소아 환자실의 구조; 실과 이상  모델 조 범 (성균 의 , 환자의학과)

소아 환자치료의 다학  근 모델: 선천성 심질환의 허   (성균 의 , 소아청소년과)

Multidisciplinary Approach
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 H al l  C 

The 1 6 th Joint Scientif ic Congress of  the KSCCM and JSICM:  E thical  Issu es in the ICU

08:30∼10:00 E thical  Issu es in the ICU

       좌장:  김 동 찬  ( 북의 ),  Masaj i Nishimu ra (The U niv ersity  of  Tok u shima Gradu ate School )

End-of-life Care in Asian Intensive Care Units 고윤석 (울산의 , 호흡기내과)

Ethical Issues Related to Limited Critical Care Resources in Shigeki Fujitani

Pandemic

Donation after Circulatory Death: Issues in Critical Care 하종원 (서울의 , 외과)

10:30∼12:00 E thical  Issu es in the ICU

      좌장:  임 채만 (울 산 의 ),  Satoshi Gando (H ok k aido U niv ersity  Gradu ate School  of  Medicine)

Ethical Issues of Organ Donation and Managing Donors Satoshi Nakagawa 

(National Center for Child Health and Development)

Patient-and Family-Centered Care in Adult Critically Ill Patients Yoshiro Hayashi 

(Kameda Medical Center)

Patient/Family-Centered Care in Critically Ill Pediatric Patients 윤종서 (가톨릭의 , 소아청소년과)

13:00∼14:00 Special  L ectu re 5  좌장:  서지  (성 균 의 )

Haemodynamic Monitoring Made Easy Mervyn Singer (University College London)

Reducing Mortality in Sepsis Mitchell M. Levy (Brown University)

14:00∼15:30 Sy mposiu m 8  [Special  Issu es in E CMO] 좌장:  홍 상 범  (울 산 의 )

Prognosis prediction in ECMO 박성훈 (한림의 , 호흡기내과)

ECMO in MERS Patients 정재승 (고려의 , 흉부외과)

Awakening and Rehabilitation in ECMO 김도형 (부산의 , 흉부외과)

10:00∼10:30 Coffee Break 지 하  1 층 로비

13:00∼14:00 Poster Oral  Presentation (Conf erence R oom) (Poster E x hibition 0 9 : 0 0 - 1 6 : 0 0 )
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Ventilator Induced Lung Injury

서울대학교 의과대학, 호흡기내과

이 상 민

기계환기법은 호흡부전 환자에게 적절한 호흡을 제공하기 

위한 필수적인 치료법이다. 그렇지만, 기계환기법에 대한 임

상 경험이 늘어나면서 기계환기법 자체에 의해서 폐손상이 일

어날 수 있다는 사실이 알려졌고 이에 따라 기계환기 유발 폐

손상(ventilator induced lung injury, VILI) 개념이 정립되었

다. 이후 여러 동물실험에서 기계환기를 통해 과도한 압력과 

용적이 적용될 경우 폐손상과 부종이 유발됨이 입증되었다. 

급성호흡곤란증후군 환자에서 기계환기를 시행하게 되면 

허탈된 기저부 폐포와 상대적으로 정상적인 폐포의 과팽창이 

유발되게 된다. 이런 폐포 과팽창과 주기적인 폐포허탈이 기

계환기 유발 폐손상의 주요 발생 기전이며, 이런 기전을 통해 

염증성 세포가 침윤되고 염증성 매개 물질이 증가하는 생체손

상(biotrauma)이 나타날 수 있다 (Fig 1). 이런 염증 반응은 손

상된 폐포-모세혈관 막을 통해서 전신적으로 순환하게 되어 

폐손상 외에도 전신적인 다발성 장기부전으로 이어지게 된다.

기계환기 유발 폐손상을 일으키는 물리적 기전에는 고용적

(high lung volume) 에서 발생할 수 있는 용적손상(volutrauma) 

및 압력손상(barotrauma) 외에도 저용적(low lung volume)에

서도 유발될 수 있는 허탈손상(atelectrauma) 이 있다. 폐포가 

과팽창되면 투과성 증가 및 폐부종 등으로 인해 용적손상이 

나타난다. 압력손상의 경우 과도한 양압에 의해 공기가 폐포 

밖으로 빠져나가게 되면 임상적으로 피하기종, 종격동기종, 

심낭기종, 기흉 등의 형태로 발생하게 된다. 한편, 허탈손상은 

전단력으로 인해서 무기폐가 발생한 부위의 폐포가 반복적으

로 허탈 및 팽창되면서 발생할 수 있다.

기계환기 유발 폐손상을 줄이기 위해서는 기계환기 적용 시 

폐보호환기(lung protective ventilation) 전략을 이용해야 한다. 

폐보호환기법은 일회호흡량을 6 mL/kg(PBW) 로 유지하는 

저용량 환기(low tidal volume ventilation), 기도 고원부압력

(plateau pressure)을 30 cmH2O 미만으로 유지, 그리고 폐포 

허탈을 막기 위한 적절한 호기말양압 적용으로 이루어진다. 

폐포동원(recruitment) 은 높은 수준의 기도내양압(35-40 

cmH2O)일 일정 시간 동안 적용해서 허탈된 폐포들을 다시 

개방시키는 방법으로, 많은 연구에서 생리적 지표 특히 산소

화의 향상을 가져온다고 발표된 바 있지만, 사망률 감소 효과

에 대해서는 아직 입증된 바가 없다. 

기계환기 유발 폐손상을 줄이기 위한 보조 요법으로는 복와

위(prone position ventilation)와 체외막산소공급(extracorporeal 

membrane oxygenation, ECMO)이 알려져 있다. 특히 복와위

의 경우 최근 발표된 연구에서는 중증 급성호흡곤란증후군 환

자에서 하루 16시간 이상 적용 시 생리적 지표의 향상만이 아

닌 생존률의 호전까지 가져온 바를 밝힌 바 있다. 

Figure 1. Concept of VILI
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Supplemental Oxygen Therapy Including High Flow 
Nasal Cannula

고려대학교 의과대학, 호흡기내과

김 제 형

적절한 tissue oxygenation의 유지는 모든 medical treatment

의 근간이다. 산소치료 (supplemental oxygen therapy)는 oxy-

genation을 유지하는 데 있어서 가장 흔하게 수행되는 medical 

intervention으로, 산소전달체계 (oxygen delivery systems)와 

도구 (devices)에 대한 이해가 필수적이다. 산소치료의 overall 

goal은 적절한 tissue oxygenation을 유지하여 cardiopulmonary 

work를 최소화하는 것이다. 

산소전달체계 또는 산소투여도구는 저유량계 (low-flow/var-

iable-performance system or devices)와 고유량계 (high-flow/-

fixed-performance system or devices)로 분류한다. Low-flow/-

variable-performance system이란 peak inspiratory flow의 일부

만을 (일반적으로 ≤ 6-8 L/min) 산소투여도구가 공급하고 

나머지는 환자가 대기를 흡입해야 하는 system이고, high--

flow/fixed-performance system은 peak inspiratory flow보다 높

은 기류를 산소투여도구가 공급하는 (일반적으로 ≥ 40 

L/min) system이다. Low flow system에서 FIO2의 결정은 산

소투여도구를 통해 공급된 산소와 환자가 흡입한 대기의 비율

에 따라서 결정되고, 환자의 호흡양상에 따라 변할 수 있어 

variable and approximate FIO2가 제공된다. High-flow system

은 환자의 흡입 가스를 모두 산소투여도구가 제공하기 때문에 

환자의 호흡양상에 영향을 받지 않고 도구에서 결정된 fixed 

and known FIO2가 환자에게 공급된다. 

저유량계 도구로는 비카테터 (nasal catheter), 비캐뉼라 

(nasal cannula) 및 단순산소마스크 (simple oxygen mask) 등이 

있다. 비캐뉼라는 가장 흔히 사용되는 저유량계 도구로 일반

적으로 낮은 FIO2를 필요로 하는 안정적인 환자에서나, 장기

간의 재택산소 요법을 하는 경우에 적당하다. 단순산소마스크

는 비캐뉼라보다 높은 FIO2가 필요하거나, 비폐색, 응급상황, 

minor surgical procedure 중이나 후에, 또는 여러 이유로 비캐

뉼라는 사용할 수 없는 경우에 사용한다. 

고유량계 도구로는 벤튜리 마스크 (Air-entrainment or 

jet-mixing Venturi mask)와 air-entrainment nebulizer, 고유량 

비캐뉼라 (high-flow nasal cannula, HFNC) 등이 있다. 벤튜

리 마스크는 air-entrainment 또는 jet-mixing system이 구현되

도록 고안된 도구로, 마스크, jet nozzle 및 entrainment port로 

구성된다. 일반적으로 환자의 호흡 양상과 무관하게, 24-50%

의 FIO2를 안정적으로 공급할 수 있다. Air-entrainment nebu-

lizer는 air-entrainment mask에 humidification 그리고/또는 온

도를 조절하는 장치가 추가된 도구이다. 

HFNC는 비교적 최근에 개발되어 사용빈도가 급격히 증

가하고 있는 고유량계 도구이다. 다른 고유량계 도구보다 안

정적으로 높은 기류와 FIO2를 제공한다. Air/oxygen blender

에서 FIO2는 21%에서 100%까지, 기류는 최대 60 L/min까지 

조절할 수 있다. 높은 기류는 환자의 다양한 inspiratory flow 

rate을 만족시켜, anatomical dead space를 감소시키고, 이산화

탄소의 washout을 증가시키며, 호기말양압 (positive end-ex-

piratory pressure, PEEP) 효과를 만든다. 공급되는 가스는 ac-

tive heated humidifier로 충분히 가온 (heated), 가습 

(humidified)되고, heated circuit을 통해 전달된다. 일반적으로 

HFNC는 continuous positive airway pressure 나 noninvasive 

positive pressure ventilation보다 편안하다. HFNC의 임상효

과에 대한 연구들에 따르면, 페렴 및 심인성 폐부종으로 인한 

저산소성 호흡부전 환자에서 oxygenation을 증가시키고, idio-

pathic pulmonary fibrosis 환자에서 호흡수를 감소시키는 것으

로 보고된 바 있다. Cardiothoracic 및 vascular 수술 후 환자에

서 thoracoabdominal synchrony를 개선하고, cardiac surgery 

환자에서 end-expiratory lung volume을 증가시키고 NIV나 

기계환기 치료의 빈도를 감소시켰다. 또한 do-not-intubate 환

자들에서 oxygenation과 respiratory mechanics를 개선했다. 최

근 급성 저산소성 호흡부전에서 수행된 무작위 연구에서 

HFNC가 standard oxygen과 NIV와 비교하여 90일 사망률을 

유의하게 개선하는 것으로 보고되었다. 
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다양한 환자 및 특정 임상 상황에서 산소투여도구를 선택할 

때에는 산소치료의 목적 (purpose), 환자 요인 (patient) 및 도

구의 기능 (performance) 등을 고려해야 한다. 저산소증이 의

심되거나 명확한 경우, 이를 해소하고 적절한 oxygenation을 

유지하는 것은, 기저 질병 치료와 반드시 병행되어야 하는, 필

수적 의료 중재이다. 산소치료는 이와 같은 중재의 가장 기본

적인 것으로, 모든 의료진은 산소치료의 원칙 및 구체적 방법

에 대해서 제대로 숙지하고, 각 임상 상황에서 적절한 산소투

여도구를 선택하여, 바른 방법으로 적용하여 수행할 수 있어

야 한다.
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How to Manage Febrile Patient in ICU

연세대학교 의과대학, 호흡기내과

김 영 삼

서  론

열은 중환자실에서 환자를 치료하는 도중에 흔하게 접할 수 

있는 문제로 환자의 예후 및 경과에 큰 영향을 미치기 때문에 

정확한 원인을 밝혀내고 빨리 치료를 하는 것이 중요하다. 열

은 감염에 의한 열과 감염 이외의 원인으로 발생하는 열로 크

게 나눌 수 있는데 열의 정의와 원인, 열의 원인을 알아내기 위

해 시행해야 하는 검사와 열의 억제 치료의 임상적인 효과에 

대해 간단히 알아보고자 한다.

본  론

1. 정상 체온과 열

정상 체온은 섭씨 온도로는 37.0°C, 화씨온도로는 98.6°F

로 정의한다. 이는 정상인의 액와에서 측정한 값의 평균에서 

나온 값이다. 발열의 기준은 2008년 미국의 중환자의학회와 

감염학회에서 제시한 기준을 널리 사용하고 있는데, 섭씨 온

도로는 38.3°C, 화씨온도로는 101.0°F 이상의 체온이 연속 2

회 이상 측정되는 경우로 정의한다. 면역이 저하된 환자에서

는 열의 기준이 낮아 구강 내 온도가 한번 이상 38.3°C 

(101.4°F) 이상으로 측정 되거나 1시간 이상 38.0°C (100.4°F) 

이상인 경우로 정의한다. 

2. 체온 측정방법

이론적으로 심부체온을 가장 정확하게 측정할 수 있는 부위

는 폐동맥이지만 체온계를 폐동맥 내에 거치하여 측정하는 것

은 쉽지 않다. 그러므로 중환자실 환자의 체온을 정확하게 측

정하기 위해서 방광 혹은 식도 내의 체온을 측정한다. 구강에

서 체온을 측정할 때에는 전자탐촉자를 우측이나 좌측 설하낭

에 위치시키면 비교적 정확하게 체온을 측정할 수 있다. 적외

선을 이용하여 고막의 체온을 측정할 수 있지만 부정확한 경

우가 많다. 그러므로 체온 측정에서 중요한 것은 동일한 부위

에서 같은 방법으로 반복적으로 측정하는 것이고 체온을 기록

할 때에는 체온뿐만 아니라 체온의 측정 부위와 방법도 같이 

기록해야 한다. 

3. 중환자실에서 열의 원인

열의 원인은 크게 감염에 의한 것과 감염 이외의 원인으로 

분류할 수 있다. 체온이 38.3 °C에서 38.8 °C 사이인 경우에는 

열의 원인이 감염에 의한 것일 수도 있고 감염 이외의 원인일 

수도 있다. 이 때 발열의 원인은 매우 다양하지만 자세한 병력 

청취와 철저한 진찰의 과정을 통해서 감염 이외의 원인들을 

쉽게 감별할 수 있다. 체온이 38.9 °C에서 41.0 °C일 경우에는 

감염에 의한 열의 가능성이 높다. 체온이 41.1 °C 이상인 경우

에는 약제 혹은 수혈에 의한 발열, 부신피질기능저하증, 갑상

선발작 같은 내분비질환, 열사병, 악성고열과 같은 감염 이외

의 원인일 가능성이 더 높다.

1) 감염에 의한 원인

감염에 의한 원인에도 여러 가지가 있다. 중환자실에서 감

염의 가장 흔한 원인은 폐렴, 장염, 카테터감염, 창상감염, 신

경계감염, 요로감염과 부비동염 이다. 모든 종류의 감염은 제

대로 치료하지 않으면 패혈증과 패혈성쇼크로 진행할 수 있기 

때문에 정확하게 진단하고 치료하는 것이 중요하다.

2) 비감염성 원인

중환자실 환자에서 감염 이외에도 여러 가지 원인에 의해 

열이 생길 수 있다. 일반적으로 열 이외에도 다른 증상을 동반

하기 때문에 자세한 병력 청취와 진단의 과정을 통해 원인을 

확인할 수 있다. 여기에는 수혈에 의한 열, 약제에 의한 열, 무

결석담낭염, 장간맥경색증, 췌장염 같은 복강내 질환, 정맥혈

전증, 부신피질기능저하증과 갑상선 발작과 같은 내분비 질환 

등이 있다.

4. 감염성 원인의 감별을 위한 검사

발열의 원인을 알아내기 위해 가장 중요한 것은 철저한 병

력 청취와 신체검진 및 혈액배양검사이다. 추가적으로 다른 

신체 부위에서 시행하는 배양검사 및 영상 검사들은 철저한 
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병력 청취와 신체검진을 통해 시행 여부를 결정해야 한다.

5. 해열 치료

열에 대한 치료 결정할 때 가장 중요한 것은 경험적 항생제

를 바로 투여해야 하는 지와, 카테터를 제거해야 하는가 이다. 

발열이 있는 환자에서 경험적인 항생제 투여가 필요한 경우는 

호중구감소증이 있는 경우와 중증 패혈증 혹은 패혈성쇼크가 

의심되는 상황에서 환자의 상태가 악화되는 경우로 한 차례 

배양검사를 시행한 이후에 바로 항생제를 투여하는 것이 원칙

이다. 카테터를 가지고 있는 환자는 매일 한 번씩 카테터의 삽

입 부위와 거치부위에 염증 소견이 있는지를 확인하고, 삽입

부위나 카테터 터널의 감염이 의심되면서 혈압저하나 패혈증

이 동반되는 경우에는 바로 카테터를 제거하고 다른 부위에 

새로운 카테터를 삽입해야 한다. 열이 난다고 해서 반드시 열

을 떨어뜨려야 하는 것은 아니다. 다만 발열이 환자의 예후에 

나쁜 영향을 미치는 경우가 있는데 뇌압이 증가한 경우 혹은 

41.0 °C 이상의 고열의 경우에는 체온을 떨어뜨려야 한다. 체

온이 41.6 °C를 넘어가는 경우에는 심각한 부작용이 나타나기 

때문에 반드시 체온을 떨어뜨려야 한다. 
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Seizures in ICU

Department of Neurology, Yeungnam University College of Medicine

Sejin Lee

In the intensive care settings, seizures frequently arise dur-

ing the course of serious medical illness. Most of seizures and 

status epilepticus are acute symptomatic seizures (ASSs) occur-

ring within a week of insult [1]. ASS is attributable to primary 

neurologic pathology (stroke, tumor, CNS infection, and head 

trauma) or secondary to critical illness (anoxia, intoxications, 

and metabolic disorders such as hyponatremia, hypoglycemia, 

hypocalcemia, and uremia). It is crucial to rapidly identify all 

insults possibly involved, treat underlying diseases, and revert 

corrigible factors, such as metabolic disturbances, fever, hypo-

xia, and medications. Among patients with critical illness, in 

one-third of the patients, sudden withdrawal of narcotic agents 

was associated with tonic-clonic seizures, in another third, 

acute metabolic changes, predominantly severe hyponatremia 

(sodium ≤125 mEq/l), and drug toxicity (antibiotics and anti-

arrhythmic agents) in 15% [2]. In the setting of acute brain in-

jury or serious medical condition, treatment usually should be 

initiated after a single self-limited seizure, at least for the 

short-term, and especially in patients with increased intra-

cranial pressure or patients in whom an episode of marked hy-

pertension and tachycardia would be dangerous [3]. 

Status epilepticus especially in generalized convulsive type is 

one of the most common emergencies, which requires immedi-

ate treatment. The treatment should aim to correct all under-

lying potential causes and stop the seizures simultaneously. 

The first-line drug is lorazepam, the second-line ones - pheny-

toin and fosphenytoin [4]. The mortality from generalized 

convulsive status epilepticus is 15-50%; the main factors, influ-

encing prognosis, are the cause and the duration of status epi-

lepticus and age of a patient. The most important physiologic 

perturbations are fever, blood pressure changes, cardiac ar-

rhythmias, pulmonary vascular pressure changes, and alter-

ations in blood chemistries. In postanoxic myoclonic status epi-

lepticus, valproic acid, phenobarbital and clonazepam are 

effective.

Nonconvulsive seizures or nonconvulsive status epilepticus 

can be detected only with EEG monitoring and were detected 

in 19% of critically ill patients with unexplained decrease in 

level of consciousness [5]. Continuous EEG monitoring is 

recommended in patients with an unexpected alteration of 

mental status, especially if there is concurrent acute brain in-

jury, prior epilepsy, a prior clinical seizure or SE, fluctuating 

mental status, coma, and facial or ocular twitching. 

Nonsedating antiepileptic drug (AED) use is favored by many 

neurologists as the side effect profile is superior to sedating 

medications [6].
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Invasive and Noninvasive Intracranial Pressure Monitoring

가톨릭대학교 의과대학, 신경외과

유 도 성

Neurophysiological monitoring의 필요성

Monitoring 은 

1) timely therapeutic intervention 

2) prevent permanent neurological injury

: 대부분의 신경외과 수술은 전신 마취 에서 시행, 신경계 중환

자는 의식이 좋지 않은 경우가 많아 객관적인 평가가 필요하다.

Historical View in ICP

The problem of brain swelling and the effects of removing 

pieces of skull were understood even in the times of Galen, 

Hippocrates, and early Egyptian physicians.

: Alexander Monro (1783) & George Kellie (Edingburgh, 

early 19th C)

: Sir George Burrows- compensatory change (mid-19thC )

: Quinke-Lumbar puncture for relief of “brain pressure”, 1911

: Guillaume & Janny- ICP was continuously monitored, 1951

: Lundberg- fundamental concepts in clinical ICP monitoring, 

1960

두개강 내압의 정의: “두개강 내압”이란 두개골 내부를 구

성하는 뇌실질, 뇌척수액 그리고 혈관내의 혈액이 차지하는 

상대적인 부피에 의하여 만들어진 두개강내에서의 압력을 말

한다. 즉 대기압, 중력에 의한 수압 (hydrostatic pressure)및 신

경계의 탄성률(elastance)과 용적에 의해 결정되는 충전압 

(filling pressure)등에 의해 결정되는 압력으로서, 정상 두개강 

내압은 50 mmH2O부터 150 mmH2O이며, 심장 및 호흡의 

주기와 뇌의 상태에 따라서 변동되는 박동성 압력이다. 

Transient physiologic changes 

: coughing or sneezing exceeding 30 to 50 mmHg ICP rapidly 

returns to baseline.

Unit of ICP

mmHg = 13.6 x mmH2O, pascal(Pa) = 1 newton 

(N)/m2, 1 kilopascal(kPa)=7.5 mmHg or 102 mmH2O

Elastance: pressure change per unit of volume change 

(E=P/V) = pressure change for any given volume increase 

Compliance: inverse of elastance (C=V/P)

Protection and homeostatic system

1. Skull bone: rigid physical protetion 

2. CSF: hydraulic shock absorption 

3. Vasculature: substrate supply and cellular homeostasis 

4. BBB: protection from external noxious substances 

→ in case of pathologic condition

두개강내압 항진의 증상 및 증후: 급성 고도의 두개강 내압 

항진 환자에서는 망막유두의 출혈, 극심한 두통, 뇌신경마비, 

의식장애, 호흡장애 등을 동반하며, 두개강내압 상승이 심하

여 뇌연수 마비가 발생하기 직전에는 혈압상승, 서맥 또는 빈

맥 그리고 호흡 장애 또는 불규칙 증상의 위중한 상태가 초래

된다 (= Cushing phenomenon). 또한 만성적으로 두개강 내

압 항진 시 극심한 두통, 구역 또는 구토, 망막유두의 출혈 

(headache, vomiting, papilledema = 헤,보,파) 3대 징후이며, 

이외에 현기, 인격변화, 외전신경 마비 및 기억 장애 등을 보인다. 
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두개강내압 측정 목적 (Benefits of ICP monitoring): 병리

학적 원인이 발생하는 시점에 발생하는 1차 뇌신경손상은 치

료할 수 없으나, 신경 손상 발생 이후 초래되는 2차 신경손상

은 신경과학의 발전과 더불어 예방 및 치료법이 꾸준히 발전

하였으며, 이때 ICP측정치의 변화는 환자의 예후에 중요한 임

상적 의의가 있다.

ICP monitoring의 측정 위치에 따른 장단점 
(Table 1) 

Methods of (device) ICP measurement

Extraventricular drainage with Transducer 

: distance from the ICP focus area, 

: transducer is far from the ventricle,

: risk of Infection 

: coupled with a pressure transducer: gold standard

: most reliable wave-forms

: CSF remove for analysis & ICP control

: small & shifted ventricle, isk of infection (5 days, less 10 %)

: hemorrhagic complication (less 2%), 

: prophylactically changing the catheter: infection rate?

Fiber-optic microtransducer 

: regional inaccuracy according to the placement

: 6 mmHg drift over a 7-day period

: Transducer is intracranial

: required leveling & cannot be recalibrated

Air-pouch system

: no need zeroing

: Accuracy of this device is questionable

ICP gradient

Between supra- & infra-tentorial ICP: Post. Fossa Pr. Was 

50% high in first 12 hours

Some report comment 16 mmHg difference between the su-

pra- // infra-tentorial ICP

Non-invasive ICP monitoring methods. 

두개강내 공간은 skull과 meningeal membrane으로 보호되

며, 비침습적인 방법으로 접근하기가 어려운 공간이다. tym-

panic membrane또는 retina는 CSF와 직간접적으로 접하는 공

간이다. 

1. 경두개 초음파를 이용한 측정법

2. Optic nerve sheath를 이용한 측정법

3. Tympanic membrane displacement를 이용한 방법

Invasive & non-invasive ICP monitoring

: invasive ICP moniotoring 

risk of brain operation. 

(Hx., Infaction, additional neurologic injury ) + cost + 

maintenace + accuracy 

: noninvasive ICP monitoring

 protective by skull and meninges, difficulty for approach

결  론

ICP monitoring에 대한 유용성: 전문화된 치료센터 일수록, 

ICP monitoring을 많이 시행하며, 환자의 예후가 좋다. ICP 

monitoring + Multi-monitoring system은 환자의 예후를 더

욱더 향상 시키는데 있어 효과적 이다. Noninvasive ICP mon-

itoring의 경유 그 측정치의 절대값을 신뢰하기 어려워, 향후 

필요한 치료법이나 수술의 단독적인 지표로 사용하기 현실적

인 한계가 있다. 
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Update in ICU Nutrition

울산대학교 의과대학 서울아산병원, 외과

홍 석 경

서  론

중환자치료 영역에서 영양평가 및 치료는 간과되어서는 안

될 중요한 영역 중 하나이다. 중환자는 감염, 수술, 출혈 등의 

신체적 손상에 의해 과염증반응은 물론 장기부전이 발생하고 

대사적으로는 강력한 이화작용이 발생하게 된다. 따라서 환자

의 대사상태에 맞는 적절한 영양공급을 하는 것이 중요하다. 

중환자의 영양공급에 대한 연구들이 활발히 이루어지면서 

최근 근거중심의 진료지침들을 알아보고자 한다. 

본  론

영양 평가

중환자의 영양평가는 환자의 예후를 예측하고 치료계획을 

세우는데 매우 중요하다. 질병전 영양불량은 술 후 상처치유

을 지연시키고 감염률을 증가시켜 술 후 합병증과 사망률을 

증가시킬 뿐 아니라, 술 후 재원일수도 증가시키는 것으로 알

려져 있다. 따라서 영양치료를 필요로 하는 환자들을 구분해 

내는 것은 매우 중요하다. 

일반적으로 알려져 있는 영양지표인 albumin, transferrin, 

prealbumin, Total lymphocyte count, delayed cutaneous hyper-

sensitivity test등은 중증환자에게는 Acute phase reaction을 반

영하는 것으로 알려져 있다. 따라서 중증환자의 경우 영양공

급의 양을 결정하는 것을 매우 까다로운 일이다. 현재까지 이

의 적절한 지표로는 최근 체중의 변화, 최근 식욕의 변화, 질병

의 중증도, 동반질환 등을 통해 고려하는 것이 바람직하다. 

공급열량

이전에는 중환자의 경우 외과환자의 에너지 공급은 수술 후 

대사변화에 따라 시기에 따라 조금씩 다르게 열량공급을 하게 

된다. 일반적으로 수술 직후에는 이화작용이 활발히 일어나면

서 스트레스 호르몬 등이 증가되어있는 상태로 인슐린 저항성

이 증가되어 혈당이 높게 유지된다. 따라서 영양부족의 위험

도가 높지 않은 환자의 경우, 불필요한 포도당의 과잉공급은 

기대하는 영양공급의 측면에서도 도움이 되지 않을 뿐만 아니

라, 오히려 감염률을 증가시키고 대사성 합병증을 일으키는 

등의 역효과를 나타낼 수 있다. 중증 급성기 시에는 25~ 

30kcal/day가 넘지 않게 열량공급을 하면서 nitrogen balance

(질소평형), indirect calorimetry 그리고 다양한 영양 지표 등

을 추적 관찰하면서 개별화된 영양치료를 하여야 한다. 이후 

회복기 동화작용이 시작되게 되면 서서히 영양공급의 양을 늘

리는 것이 바람직하다. 또한 혈당조절도 철저히 해 주어야 한다.

단백질 공급량은 건강한 성인의 경우에는 0.8~1.0g/kg/day

를 공급하나, 경도의 스트레스상황에서는 1~1.2g/kg/day, 중

등도의 스트레스에는 1.3~1.5g/kg/day, 중증도의 스트레스 

상황에서는 1.5~2.5g/kg/day까지 공급량을 증가시킨다. 그러

나 신부전이나 간질환등이 동반되어 있는 경우에는 단백질 대

사능력에 따라 투여량을 조정하여야 한다. 단백질 공급 중에

도 질소평형(nitrogen balance)을 측정하여 단백질 투여량을 

재조정한다. 질소평형은 단백질의 소모를 측정하는 방법으로, 

단백질의 섭취와 배출량의 차이를 통해 구하게 되며(Nbalace = 

Nintake – Nout), 영양치료를 하는 경우 일주일에 한번씩 질소평

형을 측정하여 단백질의 공급을 가감하도록 한다.

영양공급 방법

영양공급 방법으로는 경정맥 영양보다는 경장영양을 권장

한다. If the gut works, use it! 경정맥 영양은 장점막의 통합성

을 유지하고 감염률을 감소시키는 장점이 있으며 경정맥 영양

으로 동반될 수 있는 카테터 관련 합병증과 대사합병증을 예

방할 수 있다는 장점이 있을 뿐 아니라, 비용측면에서도 저렴

하여 적극 권장된다. 그러나 수술 후 위장관의 문제로 인하여 

경장영양이 여의치 않을 경우에는 경정맥영양을 고려하여야 

한다. 경장요법으로는 nasogastric feeding, nasojejunal feeding, 

feeding jejunostomy등 다양한 방법이 있으나 일부 침습적 방

법을 필요로 하여 적극적인 경장공급을 꺼리는 경우가 많다. 

그러나 경장요법의 우월성을 고려하면 적극적인 경장영양을 
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고려하는 것이 중요하겠다. 

면역영양(Immunonutrition)

글루타민(Glutamine)

글루타민은 체내에서 가장 풍부한 비필수 아미노산이지만 

이화상태에서는 조건적 필수 아미노산(conditionally essential 

amino acid)이다. 임상적으로 글루타민은 에너지원은 물론 질

소원의 공급하여 lean body mass를 보존하며 glutathione의 전

구물질로서 antioxidant의 역할을 하고, heat shock protein의 

생성을 자극하여 inflammatory cytokine을 약화시키는 것으로 

알려져 있다. 임상적으로 외과 환자의 술 후 및 중환자를 대상

으로 글루타민을 투여하여 사망률과 유병률을 감소시키고 감

염률도 의미있게 감소시켰다. 

오메가 3 지방산

다중불포화지방산(poly-unsaturated fatty acids:PUFA)로 

대사과정 중 발생하는 EPA(eicosapentanoic acid), DGA(do-

cosahexanoic acid)에서 파생되는 eicosanoid는 염증반응 감소, 

혈관확장, 혈소판응집억제 등을 통해 질병 시 나타나는 현상

을 약화시키는 것으로 최근 중환자에서 많이 사용하였다. 특

히 급성호흡부전증후군(ARDS) 환자에게 오메가3지방산의 

효능은 최근 연구에 의해서는 큰 차이가 없으나 무엇보다도 

염증반응을 활성화시키는 오메가6지방산 감소시키는 것은 분

명히 효과가 있는 것으로 보인다. 

결  론

중환자의 치료에서 적절한 영양치료는 단시간에 그 결과를 

볼 수는 없겠지만 수일에 걸쳐 서서히 변화되고 회복되는 모

습을 확인할 수 있다. 특히 중증환자의 영양치료는 환자의 기

저 영양상태나 술 후 대사의 변화에 따라 유연하게 영양치료

를 시도하여야 한다. 최근 들어 많은 영양공급에 대한 임상시

험들이 이루어지고 있으며 그 결과들은 간과되어서는 안될 것

이라는 것을 보여주고 있다. 

중환자의 영양치료에 대한 이해와 그 중요성을 염두에 두고 

치료 계획 시 영양평가 및 치료계획도 함께 적극적으로 고려

하여야 하겠다. 
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2015 Update in CPR

Emergency Department, Yonsei University Wonju College of Medicine

Hyun Kim

The chain of survival suggested in the 2015 Korean Guidelines 

on Cardiopulmonary Resuscitation (CPR) consists of the five 

links of prevention and early detection of cardiac arrest, early 

access, early CPR, early defibrillation, and effective advanced 

life support (ALS) and post-cardiac arrest care. ALS, which 

constitutes the last link, should immediately follow the basic 

life support (BLS) if the required manpower, equipment, and 

drugs are available. ALS includes the following elements: 

quick recognition of cardiac arrest and activation of the re-

suscitation team; immediate CPR, manual defibrillation, and 

pharmacological therapy; and advanced airway management 

and monitoring of physiological parameters (1). Comprehen-

sive post-cardiac arrest care, which begins immediately after re-

covery of spontaneous circulation, is also included in ALS. 

Improvements in the survival and neurologic outcomes in pa-

tients with cardiac arrest can be expected only when BLS and 

ALS are provided in combination. In case of in-hospital car-

diac arrest, effective BLS begins with the first responder 

quickly confirming cardiac arrest, immediately calling for help, 

asking for manual defibrillator while calling the resuscitation 

team in the hospital, and conducting a high-quality CPR. The 

most important principle in cardiac arrest treatment through 

ALS is that it should be based on effective BLS. When ven-

tricular fibrillation (VF) or pulseless ventricular tachycardia 

(VT) occurs, the survival rate can be increased with immediate 

CPR and early defibrillation conducted by the witness. 

Advanced airway management, mechanical chest compression 

devices, and extracorporeal circulation devices increase the 

short-term survival rate including the return of spontaneous 

circulation (ROSC) and survival admission (2). However, the 

evidence supporting that these improve the survival or neuro-

logic outcomes at hospital discharge is still insufficient. 

Long-term survival of patients who recover their spontaneous 

circulation can be improved when combined post-cardiac arrest 

treatment, which includes targeted temperature management 

(TTM) and percutaneous coronary intervention (PCI), is pro-

vided in association with high-quality BLS and effective ALS 

(3). The incidence rate of in-hospital cardiac arrest can be de-

creased by early recognition of patients with deteriorating con-

dition indicating an impending cardiac arrest and responding 

immediately (4).

The major issues of ALS described in the 2015 Korean 

CPR Guidelines maintained the basic principles suggested in 

the 2011 Korean CPR Guidelines. The 2015 Guidelines con-

tinue to emphasize on the importance of immediate and effec-

tive CPR (chest compression with adequate depth and rate, 

sufficient relaxation, minimal interruption of chest com-

pression, and prevention of hyperventilation) in patients who 

experience cardiac arrest (5). During CPR, the ALS provider 

uses available monitoring devices, such as end-tidal carbon di-

oxide (ETCO2) monitoring devices and pulse oximeter, sup-

plies oxygen via advanced airway, and conducts manual 

defibrillation. Furthermore, during ALS, the provider finds 

the reversible causes of cardiac arrest and corrects them if 

possible. As ways of advanced airway management, the use of 

supraglottic airway devices (e.g. laryngeal mask airway, lar-

yngeal tube, i-gel) is recommended in addition to endotracheal 

intubation (6). However, the Guideline emphasizes that chest 

compression should not be delayed due to advanced airway 

management conducted during CPR. 
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Transfusion Issues in ICU

전남대학교 의과대학, 마취통증의학과 

배 홍 범

Red blood cell (RBC) transfusion is common interventions 

in the ICU to treat severe anemia. 60% of patients admitted to 

intensive care units (ICU) are anemic and 20–30% have a first 

hemoglobin concentration (Hgb) <9 g/dL. Approximately 40 

to 80% of RBC transfusions in the ICU are not given for 

bleeding, but rather for low hemoglobin levels, for a decrease 

in physiological reserve, or for alterations in tissue perfusion. 

Previous studies suggest that only 20% of transfusions in ICU 

are to treat hemorrhage (1, 2). RBC transfusions should be uti-

lized to maximize clinical outcomes while avoiding unnecessary 

transfusions that increase costs or minimizing transfusion re-

lated complications. For decades, the optimal hematocrit was 

considered at around 30% since, below this level, oxygen deliv-

ery and consumption were decreased in critically ill patients 

and mortality was increased (3,4).

However, a large clinical trial (TRICC trial) data demon-

strated that restrictive RBC transfusion (transfusion if hemo-

globin level < 7.0 g/dL) had a similar 30-day mortality rates, 

compared with liberal transfusion (transfusion if hemoglobin 

level < 10.0 g/dL) in hemodynamically stable, critically ill 

patients. Specifically, subgroup analysis showed that a re-

strictive strategy might be superior to a liberal transfusion 

strategy in younger study participants (age <55) and in pa-

tients with less severe acute illness (Acute Physiology and 

Chronic Health Evaluation II scores <20) (5). Another avail-

able large clinical trial data in pediatric ICU patients 

(TRIPICU trial) support that a restrictive strategy can de-

crease transfusion requirements without increasing adverse 

outcomes (6). Recently, prospective randomized Functional 

Outcomes in Cardiovascular Patients Undergoing Surgical 

Hip Fracture Repair (FOCUS) trial demonstrated that a lib-

eral transfusion strategy (transfusion if hemoglobin level < 

10.0 g/dL), as compared with a restrictive strategy (transfusion 

if hemoglobin level < 8.0 g/dL, did not reduce rates of death 

or inability to walk independently on 60-day follow-up or re-

duce in-hospital morbidity in elderly patients who had a history 

of or risk factors for cardiovascular disease (7). Based on these 

trials and others randomized, controlled trials, the AABB 

(American Association of Blood Banks) provided RBC trans-

fusion guideline for hemodynamically adults and children. The 

AABB strongly recommends adhering to a restrictive trans-

fusion strategy Hgb goal of 7 to 8 g/dl in hospitalized, stable 

patients. In patients with pre-existing cardiovascular disease, 

the recommendation is weak that transfusion should be consid-

ered for patients with symptoms or an Hgb level ≤8 g/dl. The 

AABB does not make recommendations for or against a liberal 

or restrictive transfusion threshold for hospitalized, hemody-

namically stable patients with an acute coronary syndrome, and 

weakly recommends that transfusion decisions are influenced 

by symptoms as well as Hgb concentration (8).

In critically ill patients with early stage of sepsis, the aim of 

resuscitation of strategy is to correct a low oxygen delivery and 

meet tissue oxygen demands. Evidence of RBC transfusion in 

early sepsis comes from a single center study of goal-directed 

resuscitation (9). British Committee for Standards in 

Haematology (BCSH) guideline recommends that transfusion 

of RBCs to a target Hb of 9–10 g/dL should be considered, if 

there is clear evidence of inadequate oxygen delivery (10). In 

early sepsis, central venous oxygen saturation (ScvO2) <70%, 

mixed venous oxygen saturation (SvO2) <65%, or lactate con-

centration >4 mmol/l are widely considered consistent with the 

existence of tissue hypoxia. However, in later stage of sepsis, 

current evidence suggests that using RBC transfusions to ach-

ieve a Hgb higher than 7–9 g/dL has no clinical benefit once 

the patient has established organ failure beyond the early re-

suscitation period. 
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Recently published randomized control trials in cardiac sur-

gery, surgical oncology, and hip fracture surgery in frail, ane-

mic elderly patients raised the possibility that mortality is lower 

using a liberal transfusion strategy when compared with a re-

strictive strategy (11-13). Data from meta-analysis of random-

ized controlled trials show that a restrictive transfusion strategy 

is as safe as or even superior to a liberal transfusion strategy, 

but recent meta-analysis including three trials mentioned above 

suggests that perioperative adult patients have an improved 

survival when receiving a liberal blood transfusion strategy 

(14).

In conclusion, current evidence suggests that in many clin-

ical settings a restrictive RBC transfusion strategy is cost-effec-

tive, reduces the risk of adverse events specific to transfusion, 

and introduces no harm. But, the optimal Hgb level in all spe-

cific clinical settings is not determined. For example, debili-

tated elderly patients requiring prolonged functional recovery 

may require higher Hgb level. Recent AABB guideline recom-

mends that RBC transfusion should be guided by not only a 

hemoglobin level but also by individual factors such as bleed-

ing, cardiopulmonary status, and intravascular volume. 
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Antiplatelet and anticoagulation in ICU

Department of Internal Medicine Division of Respiratory and Critical Care Medicine 
Seoul St. Mary’s Hospital The Catholic University of Korea

Seok Chan Kim

There has been a tremendous boom in the arena of anti-

coagulant therapy recently. Although the indications for these 

agents reside in the noncritical care environment, over time, the 

impact of these agents have infiltrated the critical care environ-

ment particularly due to devastating complications with asso-

ciated use. With so many newer agents on the market or com-

ing down the pipeline, it is easy to become overwhelmed. It is 

important that the critical care practitioner does not ignore 

these agents but becomes familiar with them to better prepare 

for the management of patients on one or more anticoagulant 

agents in the intensive care unit. To equip the critical care 

practitioners with the knowledge about commonly used anti-

coagulants, we provide an extensive review of the pharmacol-

ogy, indications, and adverse effects related to these agents as 

well as suggestions on preventing or managing complications. 

1. Heparin and heparinoids

1.1. Unfractionated heparin

1.2. Low-molecular-weight heparins

1.3. Pentasaccharides

1.3.1. Fondaparinux

1.3.2. Idraparinux

1.4. Factor Xa antagonists

1.4.1. Rivaroxaban

1.4.2. Apixaban

1.4.3. Otamixaban

1.4.4. Edoxaban

2. Vitamin K antagonists

2.1. Warfarin

3. Antiplatelet agents

3.1. Cyclooxygenase inhibitors

3.2. Adenosine diphosphate antagonists (thienopyridines)

3.2.1. Ticlopidine

3.2.2. Clopidogrel

3.2.3. Prasugrel

3.2.4. Ticagrelor

3.3. Glycoprotein IIb/IIIa inhibitors

3.3.1. Abciximab (Reopro)

3.3.2. Eptifibatide

3.3.3. Tirofiban

4. Direct thrombin inhibitors

4.1. Bivalirudin

4.2. Argatroban

4.3. Dabigatran

5. Fibrinolytic agents

A growing number of agents targeted to interfere with coag-

ulation have or will become commercially available. Research is 

ongoing to develop drugs that target novel sites such as factors 

VIIa, VIIIa, and IXa of the clotting cascade and thromboxane 

A2 and protease-activated receptors (PAR 1) on platelets. It is 

imperative for the critical care clinician to have a fundamental 

understanding of all such agents to appropriately manage pa-

tients receiving such therapies. 
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Clinical Trial in Sepsis: What Went Wrong?

Chief, Division of Pulmonary, Critical Care and Sleep medicine 
Alpert Medical School at Brown University

Mitchell M. Levy

Sepsis with acute organ dysfunction (severe sepsis) is com-

mon, increasing in incidence, frequently fatal and expensive. In 

the United States, more than 750,000 cases of severe sepsis oc-

cur each year. This disease is increasing in incidence at a rate 

of approximately 1.5% per annum. Reported mortality rates are 

unacceptable in this disorder and range from 28% to 50% or 

greater despite the use of supportive care and appropriate 

antibiotics. Estimated annual healthcare costs for patients with 

severe sepsis exceed $16 billion, a significant component of 

healthcare expenditures. In the last century, an estimated $1 

billion was spent on sepsis trials with more than 25,000 enroll-

ees; unfortunately, none of the experimental interventions sig-

nificantly reduced all-cause 28-day mortality. This may be a 

function of the complex pathophysiologic nature of this process 

that involves endothelial cell dysfunction and inflammatory 

dysfunction. The redundant nature of the inflammatory re-

sponse and the timing and relationship between innate and 

adaptive immunity present formidable obstacles to targeting 

single mechanisms for sepsis therapeutics. Recent multi-center 

trials in adjunctive sepsis therapeutics have all failed to demon-

strate a survival benefit of the investigational agent. The pro-

posed immunomodulators have included, TLR-4 inhibitors, 

talactoferrin, TNF α (multiple studies), activated protein C, 

tissue, factor pathway inhibitor, hydrocortisone, and statins, to 

name a few. The failure of these trials has led clinical trialists to 

turn to new trial design and search for new phases of sepsis to 

study. 

The reasons for the failure of all clinical trials of im-

munomodulatory agents are multifactorial. Some possible rea-

sons include issues with animal models, the changing paradigm 

of sepsis, population heterogeneity and finally, trial design and 

conduct.

The following is a brief list of some of the potential factors:

1. Before randomization:

a. Genomic predisposition

b. Pheontype

i. Individualized inflammatory response based on bio-

markers

2. After randomization:

a. Population heterogenity

i. Regional differences

1. Types of fluids

2. Number of ICU beds

3. Local management styles

b. ICU care: general management

i . Sedation

ii. Nurtrition

iii. Use of antibiotics

iv. Ventilatory strategies

v. Resuscitation strategies

vi. Quality of care

vii. Administrative model

1. Nurse/patient ratio

2. Closed vs. Open unit

3. Cross coverage

c. Response to therapy

i. Bioavailability of agent

ii. Non-responders based on biomarkers

What Can We do Differently:

1. More focused patient selection

a. Use of biomarkers to guide inclusion criteria and therapy

b. Study endpoints

i. 60,90 days

ii. quality of life
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iii. return to work

iv. Degree of chronic illnes

v. Cognitive impairment

2. Power placebo group for lower mortality

3. Account for popoulation heterogeneity 

a. Reigonal differences

4. New Trial designs

a. Adaptive design
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Often, The Less is More in Critical Care

Department of Pulmonary and Critical Care Medicine Asan Medical Center, University of Ulsan College of Medicine

Younsuck Koh

Many patient care precepts, that prevail without question in 

the ICU, have been shown to be harmful in recent clinical 

studies. A typical example is fluid resuscitation, a fundamental 

intervention for patients in shock. In fact, the data for optimal 

fluid volume, route, monitoring and rate of administration in 

critically ill patients remain inconclusive. Moreover, data sug-

gest that a strategy of restrictive fluid administration may im-

prove outcomes compared to fluid bolus therapy (20-40 ml/kg) 

that has been widely practiced in ICUs. Raising the hematocrit 

with RBC transfusion to improve vital organ oxygen delivery 

showed a less favorable outcome than limited RBC transfusion 

in a general ICU. Strict control of blood glucose in critically ill 

patients could result in worse outcomes than less rigid control. 

Mechanical ventilation with lower tidal volumes, accepting 

moderate hypercapnea, reduced mortality as compared with 

larger tidal volume delivery in patients with ARDS. Reduction 

of sedation and daily patient awakening has shown improved 

outcomes in patients requiring mechanical ventilation. These 

clinical outcome data remind us that less intervention is asso-

ciated with greater benefit for many critically ill patients. 

Indeed, we caregivers must think critically about, and con-

tinually question, our widely accepted and routine clinical prac-

tices for seriously ill ICU patients. 

As a further matter, early detection and intervention in pa-

tients with declining physiological status consistently show im-

proved outcomes. Importantly, we should monitor daily per-

formance of essential preventive measures such as ventilator- 

associated pneumonia, stress ulcer, venous thromboembolism, 

catheter-related infections, and protocol-based sedation in crit-

ically ill patients. Our attentiveness for preventing potential 

complications, particularly in patients with less physiological 

reserve, improves patient outcomes. Finally, we remain mind-

ful that our critically ill patients receive optimal rehabilitation 

and spiritual support as part of our routine daily ICU care.
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Biomarkers for Sepsis

Seattle Children’s Hospital, University of Washington School of Medicine Faculty, Pediatric Critical Care Medicine

Jerry J. Zimmerman

Per the 2016 Third International Consensus Conference, 

sepsis is defined as life-threatening organ dysfunction caused 

by a dysregulated host response to infection. However, this 

contemporary clinical definition of sepsis has limitations in 

both sensitivity and specificity. A biomarker is a characteristic 

that is objectively measured and evaluated as an indicator of 

normal biological processes, pathogenic process, or pharmaco-

logic responses to a therapeutic intervention. Biomarkers are 

frequently surrogate factors known (or highly suspected) to be 

in the causal pathway of a patient-centered outcome and are 

designed to maximize sensitivity, specificity, and positive and 

negative predictive power. Surrogate outcomes, like bio-

markers, by definition, are very sensitive to the treatment’s di-

rect effect and therefore are more responsive variables than pa-

tient-centered outcomes. The utility of a diagnostic biomarker 

lies in its ability to identify a process that mediates the disease 

state of interest at a time when intervention can alter disease 

progression.

Serum lactate is probably the best characterized sepsis bio-

marker, and employing lactate levels of 3-5 mM as a marker 

for severe tissue hypoperfusion as a univariate predictor of sep-

sis mortality is supported by a number of studies. Persistence 

of hyperlactemia in shock portends a poor prognosis. 

Macrophage inhibition factor, IL-6, and IL-8 have been sug-

gested as stratification tools for sepsis interventional trials. C 

reactive protein is an acute phase reactant whose synthesis is 

triggered by proinflammatory cytokines. Its use as a sepsis bio-

marker is limited by its relatively long half-life. Procalcitonin 

has a shorter half-life; is correlated with sepsis illness severity, 

organ dysfunction and mortality; and has been used to promote 

antibiotic stewardship. A systematic review of procalcitonin as 

a sepsis biomarker found an overall sensitivity of 0.77, specific-

ity of 0.79 with an area under the receiver operator curve of 

0.85. Plasma TREM-1 may out perform both C reactive pro-

tein and procalcitonin in diagnosing sepsis. Thrombomodulin 

is a marker of endothelial activation and injury, and is pre-

dictive of sepsis-associated disseminated intravascular coagu-

lation, multiple organ dysfunction and mortality. Toll-like re-

ceptors represent key signalling molecules in sepsis pathophysi-

ology and their expression on leukocytes can differentiate pa-

tients with and without sepsis.

Advances in molecular biology, specifically polymerase 

chain reaction/electrospray ionization mass spectrometry of 

bacterial DNA permits rapid, real time pathogen identification 

in critically ill patients. Genome wide mRNA expression analy-

sis has facilitated biomarker identification of septic shock sub-

classes with divergent clinical characteristics. This work re-

sulted in identification of a group of serum protein biomarkers 

that are predictive of risk of sepsis mortality. Other mRNA ex-

pression work has identified a four gene sepsis host response 

signature that is capable of diagnosing sepsis in both adults 

and children in real time with high sensitivity and specificity. 

Accordingly contemporary sepsis biomarker methodology has 

the potential for replacing clinical sepsis diagnostic criteria with 

molecular diagnostic and risk-stratification approaches that are 

characterized by significantly enhanced sensitivity and specificity.
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당신의 안전한 중환자실을 위한 편안한 진실, 그리고 전략

The Care Quality Research Group

Heon-Jae Jeong

실패의 연속이었습니다. 수많은 환자안전 기법들을 시도하

고, 셀 수 없이 많은 강의들이 진행되었지만 환자안전사고는 

그닥 줄어들지 않았습니다. 동네의 어느 작은 병원의 이야기

가 아닌 존스홉킨스 병원의 역사입니다. 무엇이 문제였을까

요? 무엇이 그 많은 투자를 수포로 돌아가게 한 것일까요? 오

랜 고민끝에 우리가 찾아낸 답은, 그 노력들이 의료인에게 올

곧게 받아들여지지 않았다는 것입니다. 온갖 현란한 ‘기법’들, 

물론 중요하지만, ‘사람’에 대한 이해와 노력이 담보되지 않으

면 그 화려한 기법들은 실질적 기능을 갖지 않는 장식품 이상

의 의미를 가질 수 없다는 걸 인정하게 되었습니다.

그래서 이번 중환자의학회에서의 강의는 우리 각자의 병원

에서 환자안전 향상을 위한 프로그램을 진행할때 맞닥뜨리게 

되는 ‘사람’과의 마찰을 어떻게 극복할지에 집중하려고 합니

다. 하지만 단순히 ‘이렇게 말을 하라’와 같은 대인관계의 기술

이 아닌, 의료인들이 함께 일하는데 적용되는 과학적 기법들

을 다룹니다. 우선, 안전향상을 위한 자원 투자를 결정할 수 있

는 병원 운영진부터, 중환자실에서 환자를 접하고 있는 간호

사 선생님들까지 다양한 직군이 특정 안전이슈에 어떤 입장을 

가지고 있는지를 알아봅니다. 이를 통해 기존에 수행되었던 

많은 프로그램들이 가지고 있는 문제점을 짚어 볼 수 있습니

다. 다음으로 직종별, 중환자실별, 조금 더 확대하면 병원단위

까지 안전에 대한 의료인의 마인드와, 그들이 겪고 있는 어려

움 등을 측정할 수 있는 도구, 그리고 최신에 개발된 분석 방법

과 이를 활용한 전략 개발의 방법을 소개합니다. 또, 실제 변화

를 시도하는 현장에서 반드시 이루어져야만 하는 일종의 ‘발

달과제’를 하버드의 코터가 제안한 여덟단계 모델을 이용하여 

설명하고, 마지막으로 이 모든 노력의 과정 전반을 가로지르

는, 존스홉킨스에서 가장 강조하고 있는 두 가지 원칙을 소개

합니다. 

우리에겐 실수를 반복할 여유가 없습니다. 성공의 시기가 

늦춰지는만큼 더 많은 환자가 위험에 노출될 것이기 때문입니

다. 오늘의 강의가 여러분 병원의 안전을 향상시키는데, 우리

의 환자를 지키는데 도움이 되기를 간절히 바래봅니다. 

-- 강의의 모든 내용이 글로 설명된 16페이지 길이의 강의

록은 받으신 USB에서 찾으실 수 있습니다. 
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Mechanical Ventilation in ARDS; 
Low Tidal Volume, PEEP, Recruitment

연세대학교 원주의과대학 원주세브란스병원, 호흡기내과

이 석 정

I. 저일회호흡량 (Low tidal volume)

급성호흡곤란증후군 환자들의 폐는 기저부 폐포의 심한 염

증반응으로 인한 울혈 및 무기폐, 반대편 폐포의 상대적으로 

정상적이면서 비균질적인 염증반응을 특징으로 한다.[1] 이

런 상태에서 기계 환기시에 10∼12mL/kg 의 일회호흡량

(tidal volume)을 적용하는 경우 비교적 정상적인 폐포에서는 

과팽창으로 인한 물리적인 신장손상(stretch injury)이 발생하

고, 울혈과 무기폐가 발생한 기저부의 폐포에서는 허탈과 팽

창이 반복되는 전단력(shearing force)에 의한 손상이 발생하

는데, 이 두 가지 손상이 기계 환기 유발 폐손상의 가장 주요한 

기전이다.[2] 압력손상(barotrauma), 투과성의 증가, 폐부종, 

용적손상(volutrauma), 허탈손상(atelectrauma)등이 발생하면 

이 과정에서 염증성 세포가 침윤·활성화되고, 각종 염증성 매

개 물질들이 증가하는 생체손상(biotrauma)이 발생한다. 그리

고 염증성 매개물질들은 손상된 폐포-모세혈관 막을 통해서 

전신적으로 순환하게 되고 패혈증과 유사한 전신적인 염증반

응이 발생한다. 이와 같은 전신적 염증반응은 기계 환기에 의

한 흉곽 내압 상승으로 감소된 심박출량 및 이로 인한 저하된 

장기관류와 함께, 결과적으로 다발성 장기부전 증후군의 발생

을 초래하여 환자를 사망에 이르게 한다.[3] 이것이 기계 환기 

유발 폐손상 및 이로 인한 다발성 장기부전 증후군의 병리기

전이다.[4]

폐 보호 환기는 일차적으로 기계 환기 유발 폐손상의 기전

들을 근거로, 고식적으로 적용하는 일회호흡량보다 적은 일회

호흡량을 적용하여, 폐포에 직접적으로 영향을 미치는 고원부 

압력(plateau pressure)을 제한함으로써 압력 및 용적손상의 

발생을 감소시키고, 적절한 날숨끝양압을 적용하여 호기말 폐

용적을 증가시켜 허탈손상을 방지함으로써 기계 환기 유발 폐

손상의 발생을 최소화하고자 하는 기계 환기 전략이다.[5] 

기계 환기 유발 폐손상의 구체적인 기전이 보고되고, 이를 

예방하기 위한 폐 보호 환기가 개념화 된 후, 이에 대한 임상연

구들이 시도되었다. 1998년 Amato 등[6]은 무작위 임상시험

을 통해 급성호흡곤란증후군 환자에서 저일회호흡량 환기가 

잠재적인 임상적 효과가 있음을 최초로 보고하였다. 53명의 

환자들을 대상으로 12mL/kg 의 일회호흡량 및 낮은 날숨끝양

압을 적용하는 고식적인 환기와 6mL/kg 이하의 일회호흡량 

및 높은 날숨끝양압을 적용하는 보호적 환기의 효과를 비교하

였다. 그 결과, 보호적 환기군에서 고식적 환기군에 비해 28일 

사망률이 유의하게 낮았으며(38% vs. 71%), 임상적인 압력손

상의 빈도는 낮았고, 기계 환기 이탈률은 높은 것으로 나타났

다. 이후 저일회호흡량 환기의 임상적 효과와 관련된 가장 괄

목할 만한 임상 연구인 ARDS Network 연구가 보고되었

다.[7] 3년 간 미국 내 10여 개의 다기관에서 대규모로 시행된 

연구로 861명의 환자들에서 12 혹은 6mL/kg의 일회호흡량을 

적용하고, 고원부 기도내압을 각각 50cmH2O 및 30cmH2O

로 제한한 기계 환기의 효과를 비교하였다. 그 결과 저일회호

흡량 환기군에서 유의하게 낮은 사망률을 보였으며(31% vs. 

39.8%, p＝0.007), 호흡 기구를 사용하지 않은 기간, 기계 환

기에서 이탈된 기간 및 폐외 장기부전이 관찰되지 않는 기간 

등에서도 유의한 호전이 있어, 저일회호흡량 환기의 효과에 

대한 임상적 근거가 마련되었다.

기존의 관련 연구들에 대한 코크란 분석에 의하면,[8,9] 비

록 연구들간의 이질성이 있기는 하지만 28일 및 병원 사망률

이 저일회호흡량 환기군에서 현저히 감소한 것으로 분석되었

다. 이상의 임상연구 및 체계적 문헌고찰의 결과들을 근거로 

2012년 개정된 Surviving Sepsis Campaign Guideline에서도 

저일회호흡량 환기를 높은 근거 수준으로 권고하고 있다.[10] 

저일회호흡량 환기는 급성호흡곤란증후군으로 기계 환기를 

시행 받는 환자들에서 기본적이며 적극적으로 고려해야 할 기

계 환기 정책이다.

April 22 (Fri) 
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II. 날숨끝양압 (PEEP)

날숨끝양압은 호기말에 대기압보다 높은 압력을 제공하여 

무기폐를 예방하고 폐포저환기로 인한 저산소혈증을 교정한

다. 주로 기능적 잔기량(FRC)의 증가, 폐포동원(alveolar re-

cruitment), 혈관외액의 재분배를 통한 환기-관류 불균형의 호

전을 가져오며[11] 반복적인 폐포의 허탈을 방지할 수 있다. 

이러한 생리적인 효과로 기계 환기 유발 폐손상을 줄일 것으

로 예상되나 생리적 사강을 증가시키고, 심박출량을 감소시키

며, 압력손상의 위험을 높이는 부작용이 보고되고 있

다.[12-14] 또한, 통상적인 날숨끝양압 적용과 비교하여 높은 

날숨끝양압 적용이 환자의 사망률에 미치는 영향에 대해서는 

아직 논란이 있다.

높은 날숨끝양압을 적용한 첫 번째 무작위 임상시험에서는 

53명의 환자를 대상으로 연구되었다.[6] 높은 날숨끝양압을 

적용한 군에서 28일째 사망률(38%)이 대조군(71%)에 비해 

유의하게 낮았으나 병원 내 사망률은 유의한 차이가 관찰되지 

않았다. 두 번째 무작위 연구에서도 높은 날숨끝양압 군에서 

중환자실 사망률과 병원 내 사망률이 낮았고 기계 환기 이탈 

기간도 길었다.[15]

통상적인 낮은 날숨끝양압에 비해 높은 날숨끝양압의 효과

를 비교하기 위하여 1998년부터 2009년까지 시행된 7개의 무

작위 연구(Randomized control trials)들[6,15-20]을 메타 분

석한 코크란 리뷰에 의하면, 동일한 일회호흡량을 적용하고 

날숨끝양압만 다른 2,565명의 급성호흡곤란증후군 환자를 대

상으로 분석한 결과, 높은 날숨끝양압의 적용은 병원에서의 

사망률 감소에 기여하지 못했다(RR 0.90; 95% CI; 

0.81-1.01). 그러나 산소화비(PaO2/FIO2)가 200mmHg 이하

인 군에서는 높은 날숨끝양압이 중환자실 사망률을 감소시켰

고(RR 0.67; 95% CI; 0.48-0.95), 압력손상에 대해서는 의미 

있는 차이를 보이지 않았다(RR 0.97; 95% CI; 0.66-1.42). 이

를 바탕으로 높은 날숨끝양압은 산소화비(PaO2/FIO2)가 

200mmHg 이하인 급성호흡곤란증후군 환자에게 적용할 수 

있겠다. 

III. 폐포동원술 (Recruitment)

폐포동원술은 허탈된 폐포를 개방함으로써 반복적인 열림-

닫힘을 방지할 수 있다. 또한 허탈된 폐포가 개방되면, 전체적

으로 환기되는 폐용적이 증가되게 되어 궁극적으로는 같은 양

의 일회호흡량이 더 많은 폐포로 분산되고 급성호흡곤란증후

군환자의 폐포 과팽창(overdistention) 역시 줄일 수 있게 된다.

폐포동원술의 종류에는 여러 가지 방법이 있으나 가장 흔히 

이용되는 것으로는 기도내압을 이용한 방법이다. 보통 30∼40

초 동안 기도내압이 35∼45cmH2O가 유지되도록 압력을 걸

어주는 방법으로 폐포동원술을 시행한다. 과거 초창기에는 기

계 환기 도중에 간헐적인 고용적을 적용하여 목표 압력에 도

달하는 방법을 사용 하였다.[21] 또한 날숨끝양압을 점진적으

로 올리면서 압력보조를 줄여 목표 압력에 도달하는 방법도 

사용되고 있다.[22]

초기 삼출시기(exudative phase)의 환자,[23] 폐 요인에 의

한 급성호흡곤란증후군 환자,[24,25] 미만성으로 있는 경우

가 폐포동원술에 성공할 확률이 높으며, 폐포동원술 시행 전 

기저 날숨끝양압이 높은 경우에 폐포동원술의 효과가 떨어진

다.[25] 중등도보다 중증 호흡곤란증후군에서 폐포동원술이 

잘 될 가능성이 높다.

폐포동원술 시행 중 저혈압이나 저산소증이 생기는 경우가 

종종 있으나, 대부분 폐포동원술을 마치면 회복되는 경우가 

많다. 또한, 폐포동원술이 성공적으로 잘 되어 허탈된 폐포가 

개방되면, 전체적으로 저산소증이 호전되고, 저산소성 폐혈관

수축도 감소되어 전반적으로 우심실의 후부하를 줄여주게 된

다. 높은 기도내압이 발생으로 인한 압력손상이 우려되나 폐

포동원술에 의한 기흉 발생은 매우 적은 것으로 보고되고 있

다.[26,27]

기존의 폐포동원술 연구 결과에 의하면 폐포동원술 시행 후 

유의한 저산소증의 호전이 관찰 되었고,[26,27] 폐포동원술 

연구에 대한 최근 메타분석[28]에 의하면 대조군에 비해 폐포

동원술 군에서 통계적으로 유의한 사망률 감소가 관찰되었다. 

하지만 각각의 연구가 이질적이고 편견의 위험성이 있으며, 

폐포동원술과 같이 시행된 다른 환기기 중재(ventilator inter-

vention)가 결과에 영향을 미쳤을 가능성이 있어 결과 해석에 

주의를 기울여야 한다. 압력손상의 경우 폐포동원술군과 대조

군 간의 유의한 차이는 관찰되지 않았다.[26-28] 
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중등도이상의 급성호흡곤란증후군 환자에서 금기가 아닌 

경우 복와위 적용을 권고한다. (1B)

- 기계 환기를 시행함에도 불구하고 산소화 호전이 없는 급성

호흡곤란증후군 환자의 경우 조기에 적용할 것을 권장한다.

- 복와위 적용은 최소 10시간 이상 시행할 것을 권장한다.

- 폐 보호 환기(lung protective strategy)를 적용할 것을 권장

한다.

중증 급성호흡곤란증후군 환자에서 기존의 방법으로 저산

소혈증의 개선이 어려운 경우에 구조요법으로 체외막산소공

급을 권고할 수 있다. (2C)

급성호흡곤란증후군 환자에서 전신 스테로이드를 사용하

지 않을 것을 권고할 수 있다.(2B)

급성호흡곤란증후군 환자에서 고빈도 진동 환기요법을 사

용하지 않을 것을 권고한다. (1B)

- 압력손상이나 저혈압 등의 부작용을 초래할 수 있어 통상

적인 치료 방법으로 사용되어서는 안 된다.

Adjunctive Rescue Therapy in ARDS: 
Prone Position, ECMO, Steroid, HPOV, Inhaled NO

한림대학교 의과대학, 호흡기내과

심 윤 수

1. Prone position

복와위는 급성호흡곤란증후군 환자에서 V/Q mismatch를 

호전시키고 분비물 배출을 용이하게 하며 심장의 무게에 의한 

무기폐 가능성도 적어지므로 도움이 될 수 있다. 그러나, 과거

의 연구들을 보면 급성호흡곤란증후군의 산소화 개선에는 도

움이 되나 생존율 증가는 불분명하였다1. 2013년 Guerin 등의 

연구에서 12-24시간 동안 기계 환기를 시행했음에도 불구하

고 FIO2 0.6이상, PEEP 5cmH2O에서 P/F ratio가 150 

mmHg 미만인 군에서 36시간 이내에 시작하여 하루 최소 16

시간 이상으로 복와위를 적용하였을 때 복와위군에서 28일 사

망률이 감소되었다2. 그 이후에 발표된 메타분석3,4에서도 복

와위는 중증의 급성호흡곤란증후군 환자의 사망률을 감소시

키는 것으로 나타났다.

2. Extracorporeal membrane oxygenation 
(ECMO)

1972년 중증 저산소성 호흡부전 환자에서 처음 체외막산소

공급이 적용된 이후5에 뚜렷한 효과를 보이지 못하고 있다가 

H1N1 인플루엔자 유행 시기에 동반된 급성호흡곤란증후군에

서 높은 생존률을 보여준 연구들6,7이 있었다. 2009년에 무작

위배정임상시험8에서는 중증 성인 호흡부전 환자에서 체외막

산소공급이 6개월째 사망 혹은 장애에 있어서는 더 낫다는 결

과를 보여주었으나 사망률만으로는 차이를 보여주지 못했다.

3. Steroid

급성호흡곤란증후군 환자에서 전신 스테로이드는 강력한 

항염증 작용과 항섬유화작용을 하므로 치료에 효과가 있을 것

으로 생각되어 왔고 1998년에 methylprednisolone 2mg/kg를 

32일 동안 투여한 Meduri의 연구9에서 사망률의 감소가 있다

는 결과를 보였다. 2006년의 ARDS 네트워크가 주관한 대규

모 연구10에서 methylprednisolone 2mg/kg를 25일간 사용한 

연구에서 사망률의 감소가 없었으며 삽관 후 14일 이상 경과

한 환자들에서는 60일 사망률을 오히려 증가시키는 것으로 보

고하였다. 

4. High frequency oscillatory ventilation 
(HPOV)
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성인 및 소아 급성호흡곤란증후군 환자에서 흡입 일산화

질소가스는 통상적인 치료법으로 사용하지 않을 것을 권고한

다. (1A)

- 급성호흡곤란증후군 환자에서 흡입 일산화질소가스의 사용

은 성인에서 신 손상의 위험을 증가시킬 수 있다.

급성호흡곤란증후군 환자에서 고빈도 진동 환기요법의 적

용에 대한 메타분석에서 병원 내 사망률이나 30일 사망률에서 

고식적 기계 환기요법과 차이가 없었다11-13. 오히려, 고빈도 진

동 환기요법이 급성호흡곤란증후군 환자의 사망률을 유의하

게 증가시켜 조기 종료된 연구들의 결과를 토대로 급성호흡곤

란증후군 환자에서 고빈도 진동 환기요법의 일반적인 적용은 

권장되지 않는다14.15.

5. Inhaled nitric oxide (NO)

성인 및 소아 급성호흡곤란증후군에서 흡입 일산화질소가

스의 사용에 대한 메타분석에서 저산소증의 정도에 상관없이, 

대조군에 비해 사망률의 유의한 감소는 없었다16-18. 모든 다른 

방법에도 저산소증의 호전이 없을 때에는 고려해볼 수 있으나 

급성호흡곤란증후군 환자에서 흡입 일산화질소가스의 사용

은 성인에서 신 손상의 위험을 증가시키므로 주의를 요한다
17,19. 일산화질소는 신장 혈관의 장력과 사구체 기능을 조절하

는 중요 인자로 일산화질소 생성의 변화는 미토콘드리아나 여

러 효소, 유전자에 영향을 주어 급성 신장 손상을 유발할 수 있다.
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Other Issues in ARDS: ABCDE Bundle, 
Prevention, Tracheostomy, NMB

전남대학교 의과대학, 마취통증의학과

이 현 정

SUMMARY OF RECOMMENDATIONS

1) Light sedation should be conducted in critically ill pa-

tients who receive mechanical ventilation including 

ARDS (Grade 1B). 

2) Low tidal volume ventilation can be applied in patients 

who require mechanical ventilation for diseases other 

than ARDS (Grade 1B). To lower the incidence of pul-

monary complications including ARDS in intraoperative 

patients, lung protective ventilation strategy may be ap-

plied during the operation (Grade 2B). 

3) Neuromuscular blockade for 48 hours after starting me-

chanical ventilation in patients with ARDS (Grade 2B) 

4) Early tracheostomy in patients who receive mechanical 

ventilation can be performed only in limited cases (Grade 

2A). 

1. ABCDE bundles, now ABCDEF?

Sedation, analgesia, and delirium in mechanically ventilated 

patients

Light sedation should be conducted in the mechanically 

ventilated patients including ARDS (1B). It is known that 

waking patients up every day or using light sedation will have 

clinically better results1,2. It is recommended to use Richmond 

Agitation-Sedation Scale (RASS) or Sedation-Agitation Scale 

(SAS) to evaluate sedation.3,4 

2. The prevention of ARDS in mechanically 

ventilated patients

 In mechanically ventilated patients without ARDS, the ap-

plication of low tidal volume can decrease the incidence of 

ARDS.5 According to a systematic review conducted recently, 

however, in one randomized control study and most ob-

servational studies, the relationship between high tidal volume 

and the occurrence of ARDS was suggested.6 

3. Neuromuscular blockage

Neuromuscular blockage can maintain transpulmonary 

pressure appropriately and reduce lung injury related to me-

chanical ventilation by reducing asynchrony of ventilator and 

patients’ respiration in ARDS.7 

4. Early tracheostomy in mechanically ventilated 

patients

Three randomized control studies8-10, two meta-analyses11-13, 

and one review article14 were examined. All three randomized 

control studies and two meta-analyses showed that early trache-

ostomy did not shorten ICU length of stay (LOS) and hospital 

LOS.

 Generally, tracheostomy should be considered in the follow-

ing cases: (1) patients at risk of airway obstruction, (2) patients 

with recurrent weaning failure, (3) patients who need airway 

hygiene or toileting due to a bed-ridden or prolonged uncon-

scious status. Thus, the optimal time for performing a trache-

ostomy should be determined after considering the clinical sit-

uation of patients, preference of patients, bronchial secretions, 

causes of respiratory failure, benefits or disadvantages of tra-

cheostomy, and others. The basis for performing early trache-

ostomy in patients who receive mechanical ventilation has not 

yet been established.

REFERENCES

1. Martin J, Heymann A, Basell K, et al. Evidence and con-

April 22 (Fri) 



이현정: Other Issues in ARDS: ABCDE Bundle, Prevention, Tracheostomy, NMB

33

sensus-based German guidelines for the management of an-

algesia, sedation and delirium in intensive care--short version. 

Ger Med Sci. 2010;8:Doc02.

2. Kress JP, Pohlman AS, O'Connor MF, Hall JB. Daily inter-

ruption of sedative infusions in critically ill patients under-

going mechanical ventilation. N Engl J Med. 2000;342(20): 

1471-1477.

3. Sessler CN, Gosnell MS, Grap MJ, et al. The Richmond 

Agitation–Sedation Scale. American journal of respiratory and 

critical care medicine. 2002;166(10):1338-1344.

4. Ryder-Lewis MC, Nelson KM. Reliability of the Sedation- 

Agitation Scale between nurses and doctors. Intensive Crit 

Care Nurs. 2008;24(4):211-217.

5. Determann RM, Royakkers A, Wolthuis EK, et al. 

Ventilation with lower tidal volumes as compared with con-

ventional tidal volumes for patients without acute lung injury: 

a preventive randomized controlled trial. Critical care (London, 

England). 2010;14(1):R1.

6. Fuller BM, Mohr NM, Drewry AM, Carpenter CR. Lower 

tidal volume at initiation of mechanical ventilation may reduce 

progression to acute respiratory distress syndrome: A system-

atic review. Critical Care. 2013;17(1).

7. Forel JM, Roch A, Marin V, et al. Neuromuscular blocking 

agents decrease inflammatory response in patients presenting 

with acute respiratory distress syndrome. Crit Care Med. 

2006;34(11):2749-2757.

8. Terragni PP, Antonelli M, Fumagalli R, et al. Early vs late 

tracheotomy for prevention of pneumonia in mechanically 

ventilated adult ICU patients: a randomized controlled trial. 

JAMA. 2010;303(15):1483-1489.

9. Trouillet JL, Luyt CE, Guiguet M, et al. Early percutaneous 

tracheotomy versus prolonged intubation of mechanically 

ventilated patients after cardiac surgery: a randomized trial. 

Ann Intern Med. 2011;154(6):373-383.

10. Young D, Harrison DA, Cuthbertson BH, Rowan K. Effect 

of early vs late tracheostomy placement on survival in patients 

receiving mechanical ventilation: the TracMan randomized 

trial. JAMA. 2013;309(20):2121-2129.

11. Wang F, Wu Y, Bo L, et al. The timing of tracheotomy in 

critically ill patients undergoing mechanical ventilation: a sys-

tematic review and meta-analysis of randomized controlled 

trials. Chest. 2011;140(6):1456-1465.

12. Huang H, Li Y, Ariani F, Chen X, Lin J. Timing of trache-

ostomy in critically ill patients: a meta-analysis. PLoS One. 

2014;9(3):e92981.

13. Siempos, II, Ntaidou TK, Filippidis FT, Choi AM. Effect of 

early versus late or no tracheostomy on mortality of critically 

ill patients receiving mechanical ventilation: a systematic re-

view and meta-analysis. Lancet Respir Med. 2014.

14. Gomes Silva BN, Andriolo RB, Saconato H, Atallah AN, 

Valente O. Early versus late tracheostomy for critically ill 

patients. Cochrane Database Syst Rev. 2012;3:CD007271.



제35차 대한중환자의학회 정기학술대회 ■ Symposium 3: New Insights in Sepsis ■

34

Clinical Significance of Microcirculation in Sepsis

Department of anesthesia, Pusan National University Hospital 

Hyeonjeong Lee

Sepsis is a major cause of ICU admissions and mortality. 

Severe sepsis and septic shock may be characterized by a de-

rangement in global cardiac indices typically leading to low pe-

ripheral resistance, which the body tries to compensate for by 

increasing the cardiac output.

Even when systemic hemodynamic variables seems to have 

been corrected and are within therapeutic goals, signs of im-

paired tissue perfusion may persist. The presence of tissue hy-

poxia despite adequate systemic oxygen transport (pathological 

oxygen supply dependency) has been blamed on altered micro-

circulation as well as in mitochondrial dysfunction during 

sepsis. Recently, alterations in microcirculation have been iden-

tified in severe sepsis and the severity of these alterations is as-

sociated with a poor outcome.

Normal blood flow in the microcirculation has been de-

scribed as both spatially and temporally heterogeneous. During 

resting conditions, approximately 30% of the available capil-

laries are perfused. Under stress, however, there is a recruit-

ment of capillaries along with increases in blood flow that fi-

nally allow the homogeneous oxygenation of the microcirculation.

The key physiological function of the microcirculation is to 

provide oxygen transport to the tissues to sustain cellular and 

thereby organ function. The microcirculation is composed of a 

network of arterioles, capillaries, and venules that connect the 

arterial and venous systems. The important function of the reg-

ulation and distribution of oxygen within the different organ 

systems, the microcirculation plays a key role in the immune 

system and delivers a variety of nutrients and hormones to the 

parenchymal cells. The homeostasis of microcirculation is sig-

nificantly altered and microcirculatory dysfunction can be con-

sidered to initiate the sequence of multiple organ failure.

Microcirculatory dysfunction appears early in the course of 

this disease and endothelial dysfunction is one of the key mech-

anisms underlying this condition. Endothelial reactivity to vas-

oconstrictive and vasodilating substances is decreased in sepsis, 

and both constriction and dilation are important for the regu-

lation of microvascular blood flow. This aspect of endothelial 

involvement is illustrated by the alteration in post-ischemic hy-

peremic response, which is blunted in patients with sepsis. 

Furthermore, alterations in the descending (oxygen con-

sumption) or ascending slope are associated with development 

of organ failure. In addition, and perhaps more importantly, 

communication between endothelial cells may be altered. In 

normal conditions, matching of tissue perfusion with metabo-

lism is obtained by backward communication through peri-

vascular nerves but also by transmission of information be-

tween endothelial cells. Indeed, the stimulation of endothelial 

cells in a given area results in a change in membrane potential 

which is transmitted to contiguous cells, resulting in trans-

mission of the information to upstream arterioles. During en-

dotoxic conditions, the communication rate between micro-

vessels 500 microns apart is markedly impaired, but this phe-

nomenon is transient and fully reversible after recovery from 

endotoxin exposure. The interaction between the endothelial 

surface and circulating cells is also impaired in sepsis. 

Particularly, the glycocalyx is altered in sepsis, which is a thin 

layer of glucosaminoglycans that covers the endothelial surface 

and in which various substances, such as superoxide dismutase 

and antithrombin are embedded. The glycocalyx facilitates the 

flow of RBCs and limits adhesion of WBCs and platelets to the 

endothelium. The size of the glycocalyx is markedly decreased 

in sepsis and byproducts of its degradation are found in the 

blood. In addition, the glycocalyx is made more permeable to 

labeled substances. Alteration in the glycocalyx layer promotes 

leukocyte rolling and adhesion to the endothelium.

A key consequence of pathologically heterogeneous micro-
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circulatory flow seen during sepsis is that oxygen transport to 

the tissues gets shunted from the arterioles to the venules, 

which leaves the microcirculation hypoxemic. This realization 

resulted in the so-called shunting theory of sepsis, which ex-

plained the pathophysiological mechanism underlying the re-

duced oxygen extraction seen in distributive shock.

Shunting theory of sepsis was confirmed in several studies 

and they found that sepsis caused microcirculatory pO2 gap 

disparity with venous pO2, increase in stopped-flow capillaries 

capillaries, and increased capillary oxygen extraction in sepsis. 

As therapeutic interventions targeted at the microcirculation, it 

is more important to recruit the microcirculation than to in-

crease total flow to the organ because of heterogeneous nature 

of the microvascular alterations. Ideally, the intervention 

should affect one or several of the mechanisms involved in the 

development of these microvascular alterations. Nevertheless, 

most interventions that are currently used for their impact on 

systemic hemodynamics may also influence the micro-

circulation to some degree. Several studies show that various 

therapeutic approaches are effective in recruiting the 

microcirculation. Corticosteroids have been investigated as in-

hibiting inducible nitric oxide synthase (iNOS) and improving 

hemodynamic compromise during septic shock. Vasodilators 

was introduced as therapeutic agents due to the effect of in-

crease the driving pressure of blood flow at the entrance of the 

microcirculation and perfuse hypoxic zones. The increase in 

MAP using norepinephrine, dobutamin, and levosimendan 

improved tissue perfusion. Fluid resuscitation is the first-line 

therapy for sepsis-induced hypoperfusion, but there are few da-

ta on the effects of fluid administration on microcirculatory al-

terations during sepsis. For RBC transfusions, microvascular 

perfusion was not significantly altered by transfusion. 

Alterations in coagulation and fibrinolysis may play a role in 

the microvascular disorders of sepsis and protein C was tested 

as therapeutic agents. Nevertheless, it is unclear whether such 

therapeutic approaches aimed at recruiting the microcirculation 

contributes to an improved outcome. Controlled studies are 

needed in a resuscitation strategy improving the micro-

circulation to confirm whether recruiting the microcirculation 

will improve the morbidity and mortality of critically ill 

patients.

This lecture provides the pathophysiology of the alterations 

in microcirculation in sepsis, and their implications for organ 

function and specific therapies to resuscitate the micro-

circulatory alterations.
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“EGDT” is Necessary These Days?

Pulmonary and Critical Care Medicine, Kyung Hee University Medical Center

So Young Park

Septic shock is one of the major challenges for physicians 

and despite a global and progressive improvement in the qual-

ity of critically ill patients’ care, it remains a leading cause of 

mortality and long-term disability1,2. Since the introduction of 

‘Early Goal-directed Therapy’ (EGDT) in 2001 by Rivers et 

al., resuscitation bundles including interventions aimed at early 

improving tissue oxygenation have been strongly supported 

and widely implemented in clinical practice3-5. However, con-

cerns were raised about the single center nature of trial, the 

limited sample size (263 patients), the multiple interventions 

proposed in the EGDT package making it difficult to differ-

entiate which was most effective, and the potential influence of 

confounding factors including the increased presence of physi-

cians at the bed side of patients randomized to the intervention.

Recently, three large scale multicenter trials published. In a 

first trial including 31 US hospitals (the ProCESS study, 

N.=1341), three different therapeutic strategies (EGDT vs. 

protocol-based therapy vs. usual care) were compared and no 

difference in the primary endpoint (60-day mortality) was 

found (EGDT 21%, protocol-based therapy 18% and usual 

care 19%). No significant difference in death by 90 days or in 

other secondary outcomes, including serious adverse events, 

was found, as well. A second trial (ARISE, N.=1600), mostly 

conducted in Australia and New Zealand, randomized patients 

to EGDT or usual care. Ninety-day mortality was similar be-

tween groups (19% vs. 19%, respectively; P=0.90) and no 

other differences in secondary endpoints were recorded be-

tween the two groups. A third study (ProMISe, N.=1260) in-

cluded patients in 56 hospitals across England, randomly as-

signed to EGDT or usual care. By 90 days, mortality was sim-

ilar between groups (29% vs. 29%, respectively; P=0.90). 

Moreover, EGDT significantly increased costs and was asso-

ciated with a longer hospital length of stay6-8. All studies failed 

to confirm the survival benefits of Rivers study and recent meta 

analysis found no survival benefit of EGDT in patient with 

sepsis or septic shock9,10. Is there a plausible explanation for 

this? The included trials are not sufficiently homogeneous and 

potential confounding factors in the trials might bias the results 

and diminish the treatment effect of EGDT. First, it may be 

that Rivers et al. treated more severe patients or who presented 

quite late to the emergency department. Among the important 

differences between trials, the mortality rate in the control 

groups in the recent trial was markedly lower than that in the 

Rivers study. In addition, ScvO2 values in the study groups 

were reduced in the Rivers trial but were already within the 

greater than 70% in the three other trials. The patients enrolled 

in the recent trials were less often treated with mechanical ven-

tilation and having lower ICU administration rate. Second ex-

planation is that there has been a marked improvement in pa-

tients with sepsis or septic shock, may be as a result of the 

Rivers trial and bundle approach.

In the recent three trials and meta analysis, authors con-

cluded that, according with current findings, EGDT may not 

be systematically preferred to usual care or less invasive ap-

proaches in the management of patients with septic shock. 

However, possible confounders due to individual patient’s 

characteristics, different healthcare service organization and 

EGDT delivering modality should be carefully considered. 

Treating sepsis is time critical. Early detection of sepsis pa-

tients, adequate fluid therapy and early antibiotics therapy are 

key to survival.
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Mitochondrial Dysfunction in Sepsis

Department of Emergency Medicine, Laboratory for Sepsis and Resuscitation, 
Seoul National University College of Medicine

Woon Yong Kwon

Sepsis is defined as a complex clinical syndrome that is 

caused by a harmful or damaging host response to infection 

and may progress to the development of multiple-organ dys-

functions and death [1]. Sepsis activates various immune cells 

and leads to the excessive production of reactive oxygen species 

(ROS) [2]. The ROS and ROS-derived oxidative stresses ap-

pear to be implicated in cellular signal transduction and gene 

activation, leading to the excessive or inappropriate release of 

inflammatory mediators and the development of multi-organ 

failure during sepsis [3-5].

Excessively produced ROS directly injures mitochondrial 

electron transport chain and mitochondrial DNA (mtDNA) 

and induces damage to mitochondrial protein and lipid mem-

brane [6, 7]. The mitochondrial dysfunction may compromise 

ATP generation and trigger cell death pathways such as the 

nuclear factor κB (NF- κB) pathway [7]. Furthermore, in-

jured cells release mitochondrial danger associated molecular 

patterns (DAMPs) into the circulation and they stimulate pol-

ymorphonuclear neutrophils (PMNs) and aggravate systemic 

inflammation [7, 8]. Therefore, oxidative stress-mediated 

damage to mitochondria appears to be fundamental to the 

pathophysiology of multi-organ failure during sepsis, and sug-

gesting the enhancement of intracellular antioxidants to pre-

vent mitochondrial damage.

The glutathione redox cycle is an intracellular antioxidant 

defense in which glutathione peroxidase (GPx) eliminates hy-

drogen peroxide (H2O2), a strong oxidizing ROS, via the oxi-

dation of reduced glutathione (GSH) to glutathione disulfide 

(GSSG) [9]. Glutathione reductase (GR) subsequently re-

converts GSSG to GSH via the oxidation of reduced nic-

otinamide adenine dinucleotide phosphate (NADPH) to 

NADP+ [10]. The activation of the glutathione redox cycle 

may contribute to ROS reduction during sepsis. In our clinical 

study, a decrease in GR activity was associated with an increase 

in the mortality of septic shock patients [11]. In our ex-

perimental study, an antioxidant treatment to activate the glu-

tathione redox cycle attenuated lung injury and improved sur-

vival during sepsis in rats [12. 13].

Although clinical significance of mitochondrial dysfunction 

remains unclear, it seems that oxidative stress-mediated mi-

tochondrial dysfunction may play a role in multi-organ failure 

during sepsis. Targeting antioxidant therapy to reduce ROS, 

to enhance intracellular antioxidant defense, and to prevent mi-

tochondrial dysfunction may offer an adjuvant therapeutic 

strategy for sepsis. However, further studies are needed.
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Experience of MERS in the Repulic of Korea

국립중앙의료원, 호흡기내과

조 준 성

Middle East Respiratory Syndrome (MERS), caused by an 

RNA virus belonging to lineage C of β-coronavirus (MERS- 

CoV), is an illness with a range of severity from asymptomatic 

to severe respiratory illness rapidly progressing to respiratory 

failure.1 Confirmed cases have been directly or indirectly 

linked to countries in the Arabian Peninsula.2 The Korean out-

break is the largest outbreak outside of the Middle East

Gathering of data was carried out by the physicians who 

cared for the MERS-CoV-infected patients of each hospital. 

Among the 186 patients, 38 (20.4%) died in hospitals as of 

Dec 5, 2015

The median age of the patients was 55 years (range, 16 to 

86). A total of 55.4% of the patients had one or more coexist-

ing medical conditions. The most common symptom was fever 

(95.2%). Of the 182 patients who underwent chest radiog-

raphy, 151 (83%) had pneumonia. Acute respiratory distress 

syndrome, acute kidney injury, and shock occurred in 20.7%, 

14.0%, and 13.4% of patients, respectively.

Antiviral therapy was applied to 139 patients (74.7%). 

Forty-five patients (24.5%) were treated with mechanical ven-

tilation, 15 (8.2%) with hemodialysis, and 13 (7.1%) with ex-

tracorporeal membrane oxygenation (ECMO). Seven (3.8%) 

patients were administered with convalescent serum. The pa-

tients treated with antiviral agents had lower 7-day mortality 

(1.4% vs. 8.5%, P=0.016). However, there was no significant 

difference in the 28-day mortality between two groups (18.0% 

vs. 17.0%, P=0.998). Among the severe patients with me-

chanical ventilation, 28-day mortality was lower in the patients 

with antiviral agents (50% vs. 100%, P<0.001). The 28-day 

mortality was lower in the patients with ECMO (23.1% vs. 

68.8%, P<0.001) or convalescent sera therapy (14.3% vs. 

63.2%, P=0.026). Among the 45 patients with mechanical 

ventilation, 20 (44.4%) died at the time of 28 days after the on-

set of symptoms. The deceased among patients with mechan-

ical ventilation were older and had chronic lung diseases more 

frequently than the survivors

Aggressive treatment measures including antiviral agents, 

ECMO and convalescent sera seemed to contribute to improv-

ing outcomes.
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Unresolved issue in MERS

울산대학교 의과대학 서울아산병원, 호흡기내과

홍 상 범

MERS 사망률 20%로 외국에 비해서 사망률이 낮았다고 

언론에서 보도를 했다. 정말 일까? 국내 184명의 환자 중에서 

중환자실에서 인공호흡기 치료를 시행한 환자 숫자는 45명이

었으며, 이 중에서 28명이 사망하여 사망률 62%이며, ECMO 

13명 중 5명 사망 약 40%로 사우디아라비아와 유사한 결과 이

다. 사망 환자 다수가 기저 질환 환자로 발표되나, 기저 질환이 

있다고 해서 사망해야 되는 것은 아니고, 이 중 몇 명의 환자는 

적절한 중환자 치료 정책을 통해서 생존이 가능했을 가능성이 

높다. 신종플루의 경험을 바탕으로 중환자치료 사망률은 국가 

의료 수준 및 각 병원의 중환자 치료 수준에 영향을 많이 받는 

것이 알려졌다. 

작년 경험으로 국내 중환자 치료의 문제점들이 드러나게 되

었다.

지정 병원들의 중환자 치료 문제점들은 평소에 중환자를 치

료할 훈련된 의료진 부족하였고, ECMO 같은 특수 치료 경험 

역시 부족하였다. 지정 병원들 사이에서도 치료 결과 차이가 

나는 것으로 보이며, 기계 부족, 및 환자 이송 시스템 잘 갖추

어져 있지 않았다. 

2015년 MERS 발생이 많이 진행된 이후 6월 말경 처음으

로 중증 환자를 위한 위기대응센터가 설치 되었으나, 실제적

인 환자 경과 파악이 어렵고, 환자 이송 권한 등이 없고, 환자 

이송 등을 결정하기에는 너무 늦어서 효과가 많지는 않았다.

전국 상급 병원 중환자실 현황 등을 알 수 있는 국가적인 시

스템이 없어서 국가 전체적인 위기상황에서 중환자를 감당해

야 되는 상황은 대책이 없는 실정이다. 준비 없이 상황 발생시 

임기 응변 대책으로 해결을 하였다. 그래서 특수 병원에 중환

자를 모아야 되는 상황 및 모든 병원이 적절히 분배를 해야 되

는 상황으로 중환자 치료 정책이 필요하다. 이런 경우 국내에 

우수한 치료를 담당하는 민간 병원과 협력 정책이 결여되어 

있다. 민간 병원은 준비되어 있지 않았고, 많은 의료진들 어떻

게 협력해야 될 지 모르는 상황이었다.

감염병 중환자 시스템 구축에 포함되어야 할 내용을 기술해 

보겠다. 확산 양산에 따른 즉 Plan A, B, C에 따른 중환자실의 

구체적 병원 행동 지침 매뉴얼이 필요하며, 평상시 이 매뉴얼

대로 훈련을 할 수 있어야 하겠다. 지정 병원의 역할과 평상시 

준비 및 질적 향상을 위한 평상시 평가 역시 필요하며, 특수 센

터 별도 운영에 대한 구체적 준비도 필요하다. 즉 ECMO 센

터의 자격 요건 및 행동 지침이 요구 된다. 예를 들면 외국에서

는 평소에 적어도 호흡부전으로 ECMO를 연간 20예 정도를 

해야 많은 환자들을 살릴 수 있다고 보고하고 있다. 민간 병원

에서 인력 및 시설 지원을 할 경우에 이에 대한 국가적 보상 및 

평상시 이 인력에 대한 훈련 필수적이다. 

평상시 국내는 대부분의 중증 환자를 민간 병원에서 담당하

고 있다. 그래서 국가 지정 병원과 민간 병원 혹 군병원간 어떻

게 서로 협력해서 일할 실질적이면서 구체적인 매뉴얼 및 시

스템이 절실한 실정이다. 그래서 살릴 수 있는 중환자를 위한 

실질적 시스템 구축을 더 이상 미루어서는 안 된다.

결론적으로 신종 중증 감염병 발생시를 대비하여 중환자실 

전담 의사가 중심이 되어 다른 많은 유관과 및 정부와 긴밀히 

협조하는 콘트롤 타워가 구성되어야 한다. 콘트롤 타워가 이 

모든 안을 제대로 운영, 관리, 지휘할 수 있어야 하며, 구체적

인 프로토콜을 가지고 평소에 대비하여야 위기 상황을 잘 극

복할 수 있을 것이다. 2000년 이후 빈번히 유사 상황이 발생하

고 있으나 아직 국내는 중증 환자를 위한 대책은 미흡한 실정

이다. 이번 경고를 통해 다음 준비를 할 수 있기를 희망한다. 

중환자 치료를 위한 시스템 구축 및 인력 훈련은 단시간에 결

코 이루어지지 않기 때문이다.
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Setting of Safe ICU Against Respiratory Viral Infection

성균관대학교 의과대학 삼성서울병원, 중환자의학과

서 지 영

현재 전세계적으로 문제가 된 호흡기 바이러스 감염은 독감

바이러스, 사스(severe acute respiratory syndrome, SARS) 코

로나 바이러스(coronavirus, CoV), 메르스(Middle East Respi-

ratory Syndrome, MERS) CoV 등이다. 이들 바이러스는 전파 

경로와 이를 주변 환자나 의료인력이 이 바이러스에 감염되었

을 때의 병의 경과에 따라 사용되는 개인 보호장비(personal 

protection equipment, PPE)가 달라져야 할 것이다. 이들 호흡

기 바이러스는 전파 경로는 독감은 비말감염으로 알려져 있으

며 SARS-CoV와 MERS-CoV는 기본적으로는 비말감염이나 

공기매개감염의 가능성이, 특히 분무(aerosol)가 형성될 수 있

는 시술을 할 때, 대두되고 있다. 따라서 이런 중환자들은 가능

하다면 전실이 있는 음압격리가 가능한 일인실에다가 다른 환

자와 분리해서 치료를 하는 것이 바람직하며, 일인 격리실에 

환자를 격리하되 음압시설이 없다면 이동식 HEPA 필터를 

사용하거나, 아니면 2015년 유행 때와 같이 다량의 환자가 발

생한 경우에는 코호트 격리를 해야 하겠다. 모든 환자에서 보

편적인 예방조치는 기본이며, PPE에 대한 충분한 교육을 받

아 사용이 숙달된 사람들만 환자 진료에 투입해야 한다. 특히 

N95 호흡기는 fit-test가 중요하며 fit-test를 통과하지 못하거

나 장기간 공기매개감염에 대한 보호가 필요한 경우에는 pow-

ered air-purifying respirator (PAPR)등을 사용해야 한다. 중

환자실 운영 방침도 중요한데 일정 수 환자가 생긴다면 이들 

환자들 전용 중환자실 운영을 고려하는 것이 좋을 듯 하며 타 

환자들이나 타 직원들의 노출을 최소화하기 위해서 이를 호흡

기 감염 환자들의 이송원칙과 이동경로를 사전에 정해 놓고 

프로토콜을 만드는 것이 좋다. 또한 환자에 노출되는 인원을 

최소화 하기 위해서 감시카메라 설치와 의료진간 소통을 원할

하기 위한 마이크 설치 등 시설보완도 필요할 수 있다.
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How to Assess and Prevent ICU Acquired Weakness?

성균관대학교 의과대학 삼성서울병원, 중환자의학과

정 치 량

중환자의학의 발전으로 중환자 생존율이 향상되면서, 퇴원 

후 기능 회복이나 삶의 질 등의 장기 예후에 대한 관심이 높아

지고 있다. 중환자는 급성호흡기증후군, 패혈증과 같은 중증

질환에 의해서나, 진정, 인공호흡기치료 등의 집중치료 과정

에서 새로운 신체적, 인지적, 정신적 문제를 얻을 수 있다. 중

환자 치료 후 증후군(Post Intensive Care Syndrome)이라고 불

리는 이러한 문제들은 퇴원 후 삶의 질을 저하시키고, 일상 생

활 복귀를 어렵게 하는 요인이 될 수 있다. 

1. 중환자실 획득 쇠약(intensive care unit 
acquired weakness, ICUAW) 평가

중증 질환 치료를 위해 중환자실 입원 중 발생한 전신 근력

이 약화되는 현상을 일컬어 중환자실 획득 쇠약이라 한다. 중

환자실 획득 쇠약은 생존 퇴원 후 중장기적 예후와 관련한 중

요한 인자로 알려져 있으며, 중환자 치료 후 증후군의 핵심이

기도 하다. 

5-7 일 동안 기계환기치료 중인 환자의 26-65%에서 발생하

며, 10일 이상 치료중인 경우 67%를 넘는 다는 보고가 있을 정

도로 높은 발생빈도를 보인다. 특히 급성 호흡곤란 증후군

(acute respiratory distress syndrome, ARDS)의 경우 60% 가 

입원 중 확인되며 퇴원 당시에 36%의 발생 빈도를 보고하는 

연구도 있다. 

중환자실 획득 쇠약은 중환자 말초신경병증(critical illness 

polyneuropathy, CIP)과 중환자 근육병증(critical illness myo-

pathy, CIM)으로 구분되며 두 질환이 중복되어 발현하기도 

한다. 

주로 팔 다리 근위부에 대칭적인 이완형 쇠약 증세를 보이

며, 얼굴이나 눈 주위 근육에 나타나지 않는다. 따라서 통증 자

극을 주었을 때 얼굴을 찡그리면서 팔다리는 잘 못 움직이는 

현상을 보이며, 힘줄반사(tendon reflex)는 저하되어 보일 수 

있다. 중환자 말초신경병증이 동반한 경우는 통증, 온도 및 진

동 감각이 저하되기도 하지만 중환자에서 신경학적 검사를 진

행하기는 쉽지 않다. 

임상적 진단은 Medical research council (MRC) sum score 

을 이용하여 각 12개의 근력마다 0 에서 5점을 주어 총 60점 

중 48점 미만인 경우 진단한다. 검사는 비교적 간단하여 재현

성은 좋으나, 쇠약의 원인이 신경인지 근육인지 감별하기 어

렵고 환자의 의식이 명료하여 협조가 되어야 가능한 검사로 

10-75%에서 검사가 어려울 수 있다. 손의 악력 검사나 근육 

초음파 검사 등을 이용하여 진단에 도움을 받을 수 있다. 신경 

전도 검사(nerve conduction test, NCT), 근전도검사

(electromyography, EMG)를 통해 활동전위(action potential) 

진단에 도움을 받을 수 있다. 하지만 중환자실 환경에서 시행

하기 어려우며, 비용 및 시간이 들어 진행하기 어렵다. 중환자 

말초 신경병증에서는 복합 근육 활동전위(compound muscle 

action potentials) 및 감각신경 활동전위가 감소되어 있으며 신

경 전도 속도는 정상이거나 약간 감소된다. 근전도 검사에서

는 신경병증 및 근육병증 모두 자발 전기 활성도(spontaneous 

electrical activity)는 유지된다. 부종을 동반한 상태의 중환자

에서는 감각신경 활동전위가 감소되어 보일 수 있으므로 해석

에 주의가 필요하다. 직접 근육을 자극하는 자발 근육 수축을 

이용한 전기생리 검사방법이 감별진단에 도움이 된다. 최근에

는 중환자실에서 시행한 대퇴 근육을 초음파를 이용한 평가방

법이 소개되고 있고, 초음파 검사의 특성상 평가에 장점이 있다.

2. 중환자실 획득 쇠약 예방

중환자 치료 후 증후군의 예방을 위해 중환자실 입실부터 

적절한 통증 사정을 통한 중재는 불필요한 진정제 사용을 줄

일 수 있고, 불가피하게 진정제를 투약한 경우 매일 중단해보

는 시도를 하며, 기계환기 치료중인 환자가 자발호흡이 가능

한지 평가가 필요하다. 특히 섬망을 조기 발견하여 위험인자

를 제거할 수 있도록 하며 의사소통이 가능한 단계의 환자는 

움직일 수 있도록 하는 치료 전략 ‘Awake and Breathing 

Coordination, Choose light sedation & avoid benzodiazepines, 
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Delirium monitoring & management, Early Mobility & 

Environment, Family engagement’ 을 정리하여 ABCDEF 묶

음치료라고 일컫는다. 이는 Vanderbilt 대학병원 Wesley Ely 

그룹에 의해 소개되었으며 ICU Delirium.org 인터넷 사이트

에 잘 정리되어 있으니 참고하면 좋겠다. 

중환자실 치료 후 증후군의 예방과 생존한 중환자의 중장기

적 예후를 개선하기 위해서 입실 초기부터 중환자가 움직일 

수 있도록 하는 노력이 중요하다. 2007년 이후로 많은 연구들

이 발표되었고 중환자에게 ABCDE 묶음치료를 적용하면 중

환자실 입실기간, 기계환기 치료기간, 병원 입원기간을 단축

할 수 있으며, 기능적 회복에도 도움이 된다. 특히 섬망의 이환

율이나 기간이 감소하여 인지기능 저하의 예방에도 효과적이

다. 최근 유럽 및 미국 중환자의학회에서 발표하는 가이드라

인에도 중환자실 재활치료 특히 조기 운동치료(early mobi-

lization)의 필요성을 강조하고 있다. 

2016년 현재 우리나라 중환자실에서 중환자 재활치료를 시

행하고 있는 병원은 많지 않다. 물론 이런 현실은 부족한 중환

자 의료수가 및 시설이나 인력이 중요한 요인이라고 볼 수 있

다. 하지만 중환자 전담의가 갖추어진 중환자실이라면 리더쉽

을 발휘하여 중환자 재활치료를 시작할 수 있다. 따라서 현실

적인 제약이나 준비과정에서 필요한 실질적인 내용을 정리해 

보고자 한다.

첫째, 중환자실 문화의 변화가 필요하다. 다학제적 접근은 

여러 전문의 협진 만을 의미하는 것이 아니라 의사, 간호사, 물

리치료사, 약사, 영양사 등의 다직종 전문가들의 조화뿐만 아

니라, 전문의, 전공의, 인턴 등과 같은 수직적 관계를 수평적 

문화로 개선하여 많은 의료진이 다양한 의견을 공유할 수 있

는 분위기를 형성하는 것으로, 중환자 치료에 시너지를 낼 수 

있다. 특히 국내 의료조직의 경직된 분위기 변화가 무엇보다 

중환자 진료의 주요한 패러다임의 변화의 시작이다. 간호사나 

전공의에게 중환자 재활치료의 필요성을 공유하고 그 효과 등

을 충분히 설명하여 공감대를 형성한다면 상하 전달식의 기존

의 진료행위보다 좋은 결과를 보일 것이다. 존스홉킨스병원 

의료질향상 프로그램의 경우 각 직능의 리더를 챔피언이라 지

칭하여 각 직군에 집중한 홍보 및 교육을 지속하여 중환자실

의 문화 개선을 이뤄 재활 프로그램이 성공적으로 정착하는 

방법을 소개하고 있다. 

둘째, 진통 및 진정제의 적절한 사용이 중요하다. 연속 주입

용법의 진정제 투약에 앞서 단회 주입용법의 진통제 투약만으

로도 기계환기 중인 환자가 불편함 없이 각성상태를 유지할 

수 있다. 많은 연구에서 얕은 진정 혹은 진통제 투약만으로 유

도되는 진정효과로 더욱 좋은 치료 결과를 보인다고 증명하였

다. 또한 매일 진정제 중단하기(daily sedation interruption)후 

자발 호흡 시도하기(spontaneous breathing trial)의 단계적 이

탈을 통해 증명한 여러 연구에서 일치하는 결과를 보여주었다. 

각 센터마다 맞춤 프로토콜의 적용을 위해 진통 진정 프로토

콜의 확립 및 지속적인 수정 및 보완이 필요하다.

셋째, 중환자 재활에 포함되는 의료진들의 지속적인 재교육

과 정기적인 피드백이 필요하다. 특히 처음 진행하는 센터라

면 물리치료사, 중환자실 간호사 및 담당 의사와 주기적으로 

시간을 정하여 치료 중 발생하는 안전사고나 합병증, 치료 중

단 사례 등을 공유하여 각 센터에 맞는 체크리스트를 개선해 

나가고, 환자들의 기능적 평가 및 중환자실 치료 후 과정을 추

적 관찰하는 노력이 필요하다. 

넷째, 신체기능 평가를 주기적으로 시행함으로써 중환자 재

활 치료의 효과를 확인할 수 있다. 근력 및 기능평가를 통해 신

체 기능 향상을 측정함으로써 더욱 적극적인 재활 치료를 지

속할 수 있는 원동력이 된다. 중환자실에서 가장 많이 사용하

고 있는 근력 측정 점수 체계는 MRC 점수이며, 기능평가도

구로는 보스턴 대학에서 개발한 AM-PAC(Activity Measure 

for Post-Acute Care) 6-click 검사법 또는 FSS-ICU(Functional 

Status Score for the Intensive Care Unit) 검사법을 사용할 수 

있다, 또한 매일 시행한 운동 중 최고단계를 1점부터 8점까지 

기록하여 연속적인 기능의 향상 추이를 확인하는데 유리한 

highest level of mobility 등을 사용할 수 있다. 

진정한 중환자 회복은 생존 자체가 아니라 기존 생활로의 

건강한 복귀일 것이다. 중증질환을 겪은 후 새롭게 발생하거

나 악화되었고, 급성기 입원 치료 이후에도 지속되는 신체적, 

인지적, 정신적 문제들에 대한 인식 향상과 극복을 위한 노력

이 필요하겠다.

참고문헌

1. Davidson JE, Harvey MA, Bemis-Dougherty A, Smith JM, 

Hopkins RO: Implementation of the Pain, Agitation, and 

Delirium Clinical Practice Guidelines and promoting patient 

mobility to prevent post-intensive care syndrome. Crit Care 

Med 2013; 41: S136-45.

2. Donna F, Elizabeth D: Cardiovascular and pulmonary phys-

ical therapy evidence of practice: fifth edition. Chapter 33 

Comprehensive management of individuals in the intensive 

care unit. Elsevier 2012.

3. Fan E, Cheek F, Chlan L, Gosselink R, Hart N, Herridge 

MS, et al. An official American Thoracic Society Clinical 



정치량: How to Assess and Prevent ICU Acquired Weakness?

45

Practice guideline: the diagnosis of intensive care unit-ac-

quired weakness in adults. Am J Respir Crit Care Med. 

2014;190:1437–46.

4. Hermans G, Van Mechelen H, Clerckx B, Vanhullebusch T, 

Mesotten D, Wilmer A, et al. Acute outcomes and 1-year 

mortality of ICU-acquired weakness: a cohort study and pro-

pensity matched analysis. Am J Respir Crit Care Med. 

2014;190:410–20.

5. Herridge MS, Batt J, Santos CD. ICU-acquired weakness, 

morbidity, and death. Am J Respir Crit Care Med. 

2014;190:360–2.

6. Herridge MS, Tansey CM,Matte A, Tomlinson G, 

az-Granados N, Cooper A, et al. Functional disability 5 years 

after acute respiratory distress syndrome. N Engl J Med. 

2011;364:1293–304.

7. Kress JP, Hall JB. ICU-acquired weakness and recovery 

from critical illness. N Engl J Med. 2014;370:1626–35.

8. Levine S, Nguyen T, Taylor N, Friscia ME, Budak MT, 

Rothenberg P, et al. Rapid disuse atrophy of diaphragm fi-

bers in mechanically ventilated humans. N Engl J Med. 

2008;358:1327–35.

9. Patel BK, Pohlman AS, Hall JB, Kress JP. Impact of early 

mobilization on glycemic control and ICU-acquired weakness 

in critically ill patients who are mechanically ventilated. Chest. 

2014;146:583–9.

10. Puthucheary ZA, Rawal J, McPhail M, Connolly B, 

Ratnayake G, Chan P, et al. Acute skeletal muscle wasting in 

critical illness. JAMA. 2013;310:1591–600.

11. Schweickert WD, Pohlman MC, Pohlman AS, Nigos C, 

Pawlik AJ, Esbrook CL, et al. Early physical and occupa-

tional therapy in mechanically ventilated, critically ill patients: a 

randomised controlled trial. Lancet. 2009;373:1874–82.

12. Supinski GS, Callahan LA. Diaphragm weakness in mechan-

ically ventilated critically ill patients. Crit Care. 2013;17:R120.

13. Vanpee G, Hermans G, Segers J, Gosselink R. Assessment of 

limb muscle strength in critically ill patients: a systematic 

review. Crit Care Med. 2014;42:701–11.



제35차 대한중환자의학회 정기학술대회 ■ Symposium 4: ICUAW and Rehabilitation ■

46

표 1. 중환자실에서 일어나는 근육 약화의 위험인자 

고혈당 

패혈증 

전신염증반응증후군 

다장기부전 

스테로이드 

근이완제 

부동성(immobility) 

Catecholamine 

신대체요법 

여성 

Role of Early Mobilization

연세대학교 의과대학, 마취통증의학과

나 성 원

중환자의학이 발전하면서 급성 중증 질환을 가진 사람들의 

생존률 자체는 증가했지만, 생존자들의 신경병증 및 근병증 

역시 그와 비례하여 증가해왔다. 중환자에서 근육 손상 및 소

실이 일어난다는 것은 매우 오래 전부터 알려져 있었으나 그 

중요성에 대해서는 간과되어 온 바가 없지 않다.

이러한 근육이상은 생각 외로 매우 오래 지속되며 중증 질

환 생존자들이 생활로 돌아가는 데 있어 가장 큰 걸림돌로서 

작용해 왔다. 109명의 급성호흡곤란증후군 생존자를 12개월

간 추적, 관찰한 연구에 따르면, 폐 기능은 대부분 퇴원 6개월

이 지나면 정상치까지 회복되었다. 하지만 근력 약화는 1년이 

지나도 여전히 존재하여 6분 동안 걸을 수 있는 거리가 예측치

의 66%를 기록하는 등 일상생활에 제약을 주고 있었으며, 이

로 인해 직장에 복귀할 수 있었던 환자 비율이 절반 이하였다.1 

이처럼 중환자의학의 시야가 중환자실만이 아닌 중환자실 퇴

실 이후의 삶의 질 문제를 포함하게 되면서 중환자실에서 발

생하는 근육 약화(ICU acquired weakness: ICUAW)에 대한 

관심이 점점 증대하고 있는 것이 현실이다. 이 글에서는 

ICUAW의 예방, 치료에 있어 조기 재활의 역할에 관해 지금

까지 발표된 연구 결과를 토대로 살펴보고, 중환자가 퇴원 이

후에 자기 삶으로 돌아갈 수 있도록 중환자전담의가 도움을 

줄 수 있는 바를 도모하고자 한다.

정의 및 임상적 특성

최근까지 호흡근의 피로를 호흡부전의 주 기전으로 보고 기

계환기를 통해 호흡근을 쉬게 해준다는 개념이 치료에 반영되

었으나,2 동물실험에서 오히려 장시간의 기계환기가 호흡근의 

수축력을 떨어뜨림을 발견하였다.3 이처럼 ICUAW가 처음 

중환자의사들의 주의를 끌게 된 것은 기계환기로부터 이탈이 

어려운 환자들에서의 근육 약화였으며4 기계환기에 의한 호흡

근육의 변화를 규명하는데 많은 노력을 기울이게 되었다. 그

러나 차츰 호흡근만이 아닌 사지의 골격근 위축 및 약화가 중

환자에서 문제가 되기 시작하였고 이는 대부분의 장기가 정상

에 가깝게 회복된 뒤에도 지속적으로 중환자의 회복을 더디게 

하는 요소가 되었다.

역  학

이 질환의 유병률 및 발생률은 각 중환자실의 환자군 및 진

단 방법 등에 따라 다르기는 하나 프랑스에서 진행된 전향적 

연구에 따르면 7일 이상 기계환기를 받은 환자 중 1/4의 환자

에서 근육 약화가 나타났으며 여자, 다장기부전, 기계환기 기

간이 길수록 근육약화가 나타날 확률이 높았다.5

중환자실에 28일 이상 체류한 22명의 환자들을 43개월

(12-57개월)간 추적, 관찰한 또 다른 연구에 따르면, 59%의 환

자에서 이학적 검사상 감각 또는 운동 이상을 보였고 근전도 

검사에서는 95%의 환자에서 탈신경화(denervation) 소견을 

보였다.6 한편 중환자에서 발생하는 신경근 이상을 다룬 24개

의 연구를 종합하여 분석한 결과 1421명의 환자 중 655명

(46%)의 환자에서 신경근 이상을 나타낸 것으로 미루어 볼 때 

환자군에 따라 다른 발생빈도를 보이며 특히 전신염증반응증

April 22 (Fri) 
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표 2. Medical Research Council Scale 

상지: 손목 굽힘, 전완 굽힘, 어깨 외전 

하지: 발목 배굴, 무릎 신전, 고관절 굽힘 

0: 수축이 보이지 않음. 

1: 근수축은 보이나 사지는 움직이지 못함. 

2: 사지 움직이나 중력을 이기지 못함. 

3: 중력을 이기고 사지를 움직임. 

4: 저항 및 중력을 이기고 사지를 움직임. 

5: 충분한 저항을 이기고 사지를 움직임. 

총점: 60점. 48점 이하면 근력 약화로 진단할 수 있음. 

후군(systemic inflammatory response syndrome) 및 다장기 부

전 환자에서는 50-70%의 환자에서 ICUAW를 보인다고 할 

수 있겠다.7,8

병태생리

패혈증 및 전신염증반응, 다발성 장기 부전으로 인해 혈관

내피세포에서 산화질소 생성 및 혈관투과성이 증가되면 이로 

인해 대뇌 및 신경, 근육으로 가는 미세 혈류가 감소하여 직접

적인 손상을 일으킬 수 있다.9 또한 혈류장애로 인해 신경이 작

용을 멈추게 되면 이것이 기능적 탈신경화(functional denerva-

tion)를 초래하여 근육 약화를 악화시킬 수 있는데 이는 말초

신경으로 가는 혈류는 자동조절(autoregulation)에 의해 조절

을 받지 않기 때문에 더욱 심하게 나타날 수 있다. 

근육의 흥분성(excitability)도 손상을 받게 되는데 정지전위

(resting potential)의 탈분극(depolarization), 나트륨 통로

(sodium channel)의 감소10 등이 나타나며 특히 중환자에서 미

오신(myosin) mRNA 생성이 억제되어 미오신 농도가 감소하

는 것은 ICUAW의 발생이 유전자 수준에서 일어남을 보여준

다.11

진  단

1. 병력 청취, 검체 검사

ICUAW가 의심되는 환자에서 먼저 신경근질환이 입실 전

부터 있지는 않았는지 의무기록과 병력 청취를 통해 찾아보아

야 한다. 중환자에서 근육 약화를 일으킬 수 있는 경우에는 척

수 손상, Guillain-Barre 증후군, Lambert-Eaton 증후군, 중증 

근무력증, 근 이양증 등이 있으며 특히 근이완제 효과가 지속

되는 경우를 주의해야 한다. 혈중 근육 효소 증가가 근육병증

을 의심하게 하는 소견일 수 있으며 질소 균형, prealbumin등

을 통해 영양상태를 평가하는 것도 진단 및 예방에 도움이 될 

수 있다.

2. 이학적 검사

ICUAW의 특징적 임상소견으로 좌우 대칭적인 근육 약화 

및 얼굴 근육은 침범하지 않는다는 것을 들 수 있으나 모든 경

우에 적용하기는 어렵다. 비대칭적 혹은 국소적 근력 약화 소

견이 나타날 경우에는 ICUAW보다는 중추신경계 이상일 가

능성이 높으므로 영상검사 등을 통해 진단에 도움을 받을 수 

있으며 영상검사가 정상일 경우 전기생리적 검사 또는 근생검

을 진행해 볼 수 있다.

임상에서 쉽게 할 수 있는 검사법으로 Medical Research 

Council (MRC) Scale이 많이 쓰이고 있는데 이는 사지의 3개 

관절을 움직이는 근력을 0-5점으로 평가하여 총점 60점으로 

나타내는 도구이다(표 2). 

또한 총 12개의 관절을 검사해야 하므로 복잡하고 시간이 

많이 걸리는 MRC scale을 대체하는 검사로 최대흡기압과12 

악력을13 사용한 연구에서 상관계수가 0.6이상이며 특히 악력

은 중환자에서 사망률을 예측하는 인자로서도 유용한 것으로 

나타났다.

3. 전기생리학적 검사

중환자 치료에 있어 기계환기 등 여러 가지 이유로 진정제

를 투여하는 경우가 많은데 이러한 중환자에서의 의식상태 저

하는 원활한 이학적 검사를 저해하는 요인이다. 이런 경우 근

전도 및 근생검과 같은 환자의 협조가 덜 필요한 검사를 시행

하여 진단에 도움을 받을 수 있다. CIP의 경우 축삭 변성 

(axonal degeneration)이 특징적이다. CIM을 근전도로 진단

하기 위해서는 환자가 자발적으로 근육을 움직일 때 근전도를 

시행해야 하며 전형적으로 진폭이 작고, 다상(polyphasic)의 

활동 전위를 보인다.

4. 근생검

근전도 외에 중요한 진단방법으로 근생검이 있다. CIM의 

현미경 소견으로는 근섬유의 위축 특히 type II 섬유의 위축이 

두드러지며 미오신의 선택적 소실이 특징적이다.

근전도 및 근생검을 이용하여 진단하는 것을 옹호하는 측은 

CIP, CIM의 유무가 기계환기 기간, 중환자실 체류 기간, 사

망률 등을 예측할 수 있게 해주는 요소이므로 침습적 검사를 

통해서라도 조기에 진단하는 것이 환자의 치료방침을 정하는 

데 있어 중요한 지침이 될 수 있다고 주장하나,14,15 이를 반대
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하는, 즉, 이학적 검사 위주로 진단하는 입장에서는 진단이 내

려지더라도 특별한 치료법이 없으며 비용-효과측면에서 장점

이 없다고 보고하고 있다.16

최근 중환자 진료에 있어 매일 진정제 투여를 중단하고 환

자를 깨우는 등17 진정제를 최소한으로 투여하려는 경향이 있

는데, 이를 적극적으로 활용한 De Jonghe 등의5 연구에서 보

고한 바에 따르면 95명의 1주 이상 기계환기를 받은 환자를 대

상으로 모든 환자에서 이학적 검사에 적절한 각성 정도를 유

지할 수 있었으며 이를 바탕으로 저자들은 이학적 검사를 

ICUAW의 기본적인 진단도구로 사용하기를 권장하기도 하

였다. 또한 이와 연관된 문제점으로 근전도 및 근생검에 익숙

한 인력 및 장비가 절대적으로 부족하다는 것도 이러한 전기

생리학적 검사를 시행하는 데 걸림돌로 작용하고 있다. 일반

적으로 추천되는 진단 알고리듬은 ICUAW가 의심되는 환자

에서 이학적 검사를 여러 번 시행하여 신경근약화가 호전되지 

않는 것으로 판단될 경우 전기생리학 검사 및 근생검을 하는 

것을 권장하고 있다. 하지만 최근 30명의 중환자를 대상으로 

이학적 검사의 효용성을 평가한 연구에서 중환자실 퇴실 이후

에는 측정자간 점수 차이가 거의 없었으나, 중환자실 체류 기

간에는 측정자간 점수 일치 정도가 만족스럽지 못했다는 것을 

보여 MRC Scale의 신빙성에 의문을 제기하기도 하였다.18

재활 외의 예방 및 치료

현재 ICUAW의 예방 또는 치료방법으로 다기관, 전향적 

연구를 통해 효과가 증명된 것으로 인슐린을 이용한 혈당 조

절이 유일하다.19

백서에서 패혈증을 유발하여 횡격막 신경 기능부전을 일으

키고 산소유리기 제거제(oxygen free radical scavenger)인 

N-acetylcysteine을 7일간 치료한 결과 대조군에 비해 횡격막 

신경의 기능을 회복시킨 연구나,20 다장기부전으로 인해 생긴 

CIP에 대해 면역글로불린을 3일간 투여한 경우 CIP 악화를 

예방할 수 있었다는 결과21 등 ICUAW의 치료를 위해 다양한 

약물이 시도되고 있으나, 치료 방법으로 확립되기 위해서는 

향후 연구가 필요한 상황이다.

일반적으로 시행되고 있는 치료 및 예방 수단으로서 위험인

자를 제거하는 것이 있다. 위험인자로 전신적인 염증 반응(패

혈증),22 스테로이드나1,23 근이완제의 지속적인 사용,24 고혈

당,19 부동성(Immobility)5 등을 들 수 있는데 이들 인자들을 제

거하는 것이 현재 일반적으로 받아들여지고 있는 예방과 치료

의 중요한 단계이다. 따라서 고혈당 발생을 줄이고 steroid나 

근이완제 사용은 명백한 이점이 없는 한 자제하며 매일 환자

를 각성시켜 호흡기 이탈을 시도하고 전해질 보충 및 영양 공

급을 통해 ICUAW가 중환자 치료 성적에 영향을 미치는 것

을 약화시킬 수 있다. 

조기 재활의 역할

중환자 재활의 치료적 가치에 관심을 기울일 필요가 있다. 

중환자의 재활을 위해서 다양한 방법이 활용되고 있는데 대표

적으로 수동적 운동범위 운동, 전기적 근육 자극, 사이클 에르

고미터, 보행 등을 들 수 있다. 중환자에서 수동적 운동범위 운

동을 적용했을 때, 적용하지 않은 경우에 비해 근 위축을 방지

할 수 있었던 결과나,25 경피적 전기 자극을 적용했을 때 역시 

근 위축을 예방할 수 있었다는 연구에서26 미루어 볼 때, 근육

량을 보존하고 근 위축을 방지하는데 위의 두 가지 방법이 효

과적인 것은 분명한 것으로 생각된다. 사이클 에르고미터는 

침대나 의자에 고정시킨 자전거 같은 구조로서 수동적 및 능

동적 운동이 가능한 기구이다. 90명의 중환자에서 사이클 에

르고미터를 중환자실 체류기간 동안 적용했을 때 나타난 흥미

로운 사실은 중환자실 퇴실 시의 대퇴사두근 근력은 대조군과 

차이가 없었으나 병원에서 퇴원 당시의 6분 동안 걸을 수 있는 

거리 및 대퇴사두근 근력은 유의하게 향상됨을 보였다는 것이

다.27 여기서 알 수 있는 것은 중환자실에서 근육량을 보존하

려는 노력이 급성기 및 그 직후에는 그 효과를 알아차리기 어

렵지만 퇴원 및 그 이후의 삶의 질을 좌우할 수 있다는 사실이

다. 또한 통상적인 보행보다 더 조기에 보행 등 재활 운동을 시

작하였을 경우 중환자실 및 병원 체류 기간을 줄일 수 있었다

는28 결과에서 볼 때 중환자에서 보행의 중요성도 간과할 수 

없다. 

이상의 결과를 바탕으로 2013년 개정된 중환자의 통증 및 

불안, 섬망에 대한 가이드라인에서 섬망 예방을 위해 조기 재

활을 강력하게 권고하고 있으며,29 조기 각성/자발호흡, 진정

제 선택, 섬망, 조기 재활, 가족에 대한 지지 등을 묶음 치료로 

시행하는 ABCDEF bundle이 유의미한 임상 결과를 보여주

고 있다.30

최근 이러한 연구 결과를 바탕으로 국내에서도 유수의 중환

자실에서 중환자의 보행과 같은 적극적인 재활치료를 시행하

고 있으나, 전국적으로 확대되기에는 인력 부족 및 안전 문제 

등이 걸림돌이 되고 있다. 하지만 1400건이 넘는 중환자 재활 

치료 중 부작용이나 사고가 발생한 비율은 1% 미만이었으

며,31 대부분 혈압 변화 및 비위관 발관 등 경미한 것이었다는 

연구 결과에서 살펴볼 수 있듯이, 중환자에게 재활치료를 적

용하는 것이 안전 측면에서 불리하지 않음을 유의해야 하겠다. 

이처럼 중환자의 활동을 침대위로 국한시키는 문화적 장벽을 

제거하는 것은 의료비용 감소 및 중환자실 퇴실/병원 퇴원 후
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의 삶의 질을 향상시키는 것으로 이어져 중환자의학의 지평을 

확장시키는 데 도움이 될 것으로 생각된다.
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Practical Issues in Implementation of ICU Rehabilitation

전북대학교병원 호흡기ㆍ알레르기내과1, 전북대학교병원 간호부2

이흥범1, 권의옥2, 박승용1

최근 중환자실 환자의 생존율은 꾸준히 호전되고 있으나

[1], 연구에 의하면 급성 호흡곤란증후군(acute respiratory 

distress syndrome, ARDS)으로 퇴원한 환자의 33% 만이 퇴원 

5년 후 직장에 복귀하였으며[2], 패혈증으로 퇴원한 환자의 

59%는 인지장애가 있었다[3]. 이처럼 중환자실 치료경험이 

있는 환자에서 호소하는 신체적, 정신적 장애 등을 “중환자 치

료 후 증후군(post-intensive care syndrome, PICS)”, “중환자 

치료 후 가족 증후군(post-intensive care unit syndrome-family, 

PICS-F)”으로 정의한다. PICS 발생과 연관된 위험인자로는 

기계호흡, 섬망, 패혈증, ARDS 외[4, 5]에 “중환자실 획득 허

약(ICU-acquired weakness, ICUAW)” 등[6]이 알려져 있으

며, “중환자실 획득 허약”으로 인한 장기적인 기계환기 적용

과 중환자실 체류 등은 환자의 육체적 약화는 물론 퇴원 후에

도 지속되는 삶의 질 저하를 초래한다. 때문에 중환자실 생존

을 넘어 중환자실 치료 과정과 퇴원 후에 발생할 수 있는 문제

들을 해결하기 위한 방안의 하나로 “빠른 중환자실 재활 치료

의 시작”에 대한 관심이 높아지고 있다. 

중환자 조기 재활치료 시행을 어렵게 하는 가장 흔한 장벽

으로는 과도한 진정 상태 유지로 알려져 있으며, 특히 PICS 

예방을 위해서는 진정 상태를 최소화하고 조기에 재활치료를 

시작하는 것이 가장 효과적인 방법으로 알려져 있다[7]. 이러

한 중환자 조기 재활치료를 효과적으로 시행하기 위한 방법으

로 “의료 질 향상(Quality improvement)” 활동 등을 통하여 

“ABCDE 묶음전략(Awakening and Breathing Coordination 

with daily sedative interruption and ventilator liberation practi-

ces, Delirium assessment and prevention과 Early mobility and 

Exercise Bundle)”[8] - 매일 그리고 가급적 빠른 시간에 환자

를 각성시키고 자가 호흡(Awakening and Breathing Coordi-

nation)을 유도하며, 섬망 예방과 조기발견에 따른 빠른 조치

(Delirium identification and management), 빠른 운동 시작

(Early exercise and mobility) - 을 적용 할 수 있다. 

중환자실에서 시행 가능한 재활치료로는 수동적 운동

(passive exercise), 전기적인 기능적 근육 자극(functional elec-

trical stimulation, FES), 사이클 에르고미터(cycle ergometer) 

외에도, 환자와의 의사 소통이 필요한 호흡재활이나 환자 본

인이 직접 침상 안에서 할 수 있는 간단한 운동과 침상에 걸터

앉거나 설 수 있도록 하는 것과 보행 등이 시행 될 수 있으며, 

이를 위해 적절하고 낮은 수준의 진정 상태는 필수 불가결한 

요소이다. 따라서 “ABCDE 묶음전략”의 목표에 도달하기 위

해서는 각 중환자실마다 적절한 규정(protocol)을 만들어 활용

함으로써 진정 약물의 사용을 최소ㆍ적정화해야 한다. 이러한 

조기재활로 인해 예견할 수 있는 튜브의 이탈이나 혈관 장치

의 손상, 혹은 산소요구량의 증가, 생체징후 변화 등의 위험성 

및 부작용과 관련된 지금까지의 연구 결과는 중환자의 조기재

활을 안전하게 시행할 수 있음을 보여주었다[9, 10]. 그러므

로 중환자의 능동적 조기재활치료 시작 전 적절하게 환자를 

선별하고 구조화된 프로토콜을 적용한다면 중환자 조기재활

치료는 안전하게 진행될 수 있으며, 이러한 과정은 중환자 전

담의사뿐만 아니라 중환자실 간호사, 정신과와 재활의학과 의

사, 물리치료사, 작업치료사, 영양사 등 다학제간 협업

(multidisciplinary approach)을 통하여 가능할 수 있을 것으로 

생각된다.
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Act on The Right To Decide ‘Life-Sustaining Treatment’

충남대학교 의과대학, 호흡기내과

문 재 영

서  론

이 글에서는 최근 국회에서 통과한 연명의료결정법안의 내

용을 소개하고자 한다. 아울러 삶의 마무리에서 의사 및 의료

기관에게 요구되는 과제와 역할을 정리하였다. 

호스피스/완화의료 및 임종과정에 있는 환자의 
연명의료결정에 관한 법률안(1918461원안)

1. 목적 및 이유

- 연명의료에 대한 기본원칙, 연명의료결정의 관리 체계, 연

명의료의 결정 및 그 이행 등에 필요한 사항을 정하여 임종과

정에 있는 환자의 연명의료결정을 제도화함으로써 환자의 자

기결정을 존중하고 환자의 존엄과 가치를 보장하며,

- 암환자에만 국한되어 있는 호스피스 서비스를 일정한 범

위의 말기 환자에게 확대 적용하도록 하고, 호스피스에 대한 

체계적이고 종합적인 근거 법령을 마련하여 국민 모두가 인간

적인 품위를 지키며 편안하게 삶을 마무리할 수 있도록 하려

는 것임.

2. 주요내용 (요약)

- 호스피스와 연명의료 및 연명의료중단등결정에 관하여 

설명할 의무 (제 3조, 제9∼10조)

- 말기 환자의 연명의료계획서 작성 요청의 권리 (제10조)

- 의료기관의 연명의료계획서 등록/보관의 의무 (제10조, 

제20조)

- 임종과정에 있는 환자의 연명의료중단등결정에 따른 이

행의 가능 (제15∼20조)

- 연명의료결정 이행을 위해 해당 분야 전문의 1명 등 전문

의 2인의 참여 (제15∼17조) 

- 국립연명의료관리기관 설립 (제9조) 및 호스피스/완화의

료에 대한 체계적인 지원 제도 (제21∼26조).

3. 정의

제2조(정의) 이 법에서 사용하는 용어의 뜻은 다음과 같다.

1. “임종과정”이란 회생의 가능성이 없고, 치료에도 불구하

고 회복되지 않으며, 급속도로 증상이 악화되어 사망에 임박

한 상태를 말한다.

2. “임종과정에 있는 환자”란 제16조에 따라 담당의사와 해

당분야의 전문의 1명으로부터 임종과정에 있다는 의학적 판

단을 받은 자를 말한다.

3. “말기환자(末期患 )”란 다음 각 목의 어느 하나에 해

당하는 질환에 대해 적극적인 치료에도 불구하고 근원적인 회

복의 가능성이 없고 점차 증상이 악화되어 보건복지부령으로 

정하는 절차와 기준에 따라 담당의사와 해당 분야의 전문의 1

명으로부터 수개월 이내에 사망할 것으로 예상되는 진단을 받

은 환자를 말한다. 

가. 암 

나. 후천성면역결핍증

다. 만성 폐쇄성 호흡기질환

라. 만성 간경화

마. 그 밖에 보건복지부령으로 정하는 질환

4. “연명의료”란 임종과정에 있는 환자에게 하는 심폐소생

술, 혈액 투석, 항암제 투여, 인공호흡기 착용의 의학적 시술로

서 치료효과 없이 임종과정의 기간만을 연장하는 것을 말한다.

5. “연명의료중단등결정”이란 임종과정에 있는 환자에 대

한 연명의료를 시행하지 않거나 중단하기로 하는 결정을 말한다.

6. “호스피스ㆍ완화의료”(이하 “호스피스”라 한다)란 말기

환자 또는 임종과정에 있는 환자(이하 “말기환자등”이라 한

다)와 그 가족에게 통증과 증상의 완화 등을 포함한 신체적, 

심리사회적, 영적 영역에 대한 종합적인 평가와 치료를 목적

으로 하는 의료를 말한다.

7. “담당의사”란 「의료법」에 따른 의사로서 말기환자등

을 직접 진료하는 의사를 말한다.

8. “연명의료계획서”란 말기환자등의 의사에 따라 담당의

April 23 (Sat) 
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사가 환자에 대한 연명의료중단등결정 및 호스피스에 관한 사

항을 계획하여 문서로 작성한 것을 말한다.

9. “사전연명의료의향서”란 19세 이상인 사람이 자신의 연

명의료중단등결정 및 호스피스에 관한 의사를 직접 문서로 작

성한 것을 말한다.

4. 대상환자

- 임종과정에 있는 환자

(1) 전문가의 ‘임종과정’에 대한 판단

(2) 연명의료계획서가 있는 경우

(3) 사전연명의료의향서의 내용을 환자가 확인하는 경우

(4) 사전의료의향서의 내용을 환자가 확인할 수 없는 상태

일 때 ; 담당의사 및 해당 전문의 1명이 이러한 의학적 상태를 

확인하고, 적법하게 작성하였다는 것을 인정할 경우.

(5) 의사를 표현할 수 없는 의학적 상태일 때 ; 일정기간 일

관된 의사표시와 환자가족 2인 이상의 일치하는 진술 및 의사 

2인의 확인.

(6) 미성년자인 환자의 법정대리인(친권자)의 의사표시와 

의사 2인의 확인.

(7) 환자가족 전원의 합의와 의사 2인의 확인.

5. 이행방법 – 의사의 역할

- 임종과정에 있는지 유무에 대한 의학적 판단

- 환자의 연명의료계획서 유무 확인

- 환자의 사전연명의료의향서 유무 및 내용의 진정성 확인

- 환자의 의사능력에 관한 의학적 판단

- 환자 가족의 의사표시 및 진술의 일관성/객관성 판단

- 위 모든 내용에 대한 담당의사 이외 해당 분야 전문의 1명

의 추가 판단

- 담당의사 및 해당 분야 전문의는 확인한 결과를 기록할 것.

- 해당 환자의 연명의료중단등결정의 ‘즉시’ 이행.

6. 이행방법 – 의료기관(장)의 역할

- 연명의료계획서 작성/등록/보관/통보 등에 관한 사항 일

체에 관한 준비

- 의료기관윤리위원회를 설치하고 보건복지부 장관에게 등록

- 연명의료중단등결정을 이행하는 경우 그 결과를 관리기

관의 장에게 통보.

- 결정 및 이행에 관련한 기록과 서류 등 10년 동안 보존. 

- 담당의사가 연명의료중단등결정을 이행할 수 없을 때(거

부할 때) 윤리위원회 심의를 거쳐 담당의사를 교체하고, 이해

거부를 이유로 불리한 처우를 해서는 안 된다. 

7. 관리

- 국립연명의료관리기관을 설립

- 연명의료계획서 및 사전연명의료의향서에 대한 데이터베

이스 구축 및 관리

- 사전연명의료의향서 등록기관에 대한 관리 및 지도/감독

- 연명의료계획서 및 사전연명의료의향서 확인조회 요청에 

대한 회답

- 조사, 연구, 정보 수집 및 관련 통계의 산출 등.

8. 벌칙

- 연명의료중단등결정 이행의 대상이 아닌 사람에게 연명

의료중단등결정 이행을 한 자, 제20조 각 호에 따른 기록을 허

위로 기록한 자 ; 3년 이하의 징역 또는 3천만원 이하의 벌금

- 보건복지부장관으로부터 지정받지 아니하고 사전연명의

료의향서의 등록에 관한 업무를 한 자 ; 1년 이하의 징역 또는 

1천만원 이하의 벌금

- 제20조 각 호에 따른 기록을 보존하지 아니한 자 ; 300만

원 이하의 벌금

- 윤리위원회를 설치하지 아니한 자 ; 500만원 이하의 과태료

- ‘연명의료중단등결정’의 이행 결과를 관리기관의 장에게 

알리지 아니한 자(의료기관장) ; 500만원 이하의 과태료

- 업무 수행 결과를 기록ㆍ보관 또는 보고하지 아니한 자

(의료기관장) ; 300만원 이하의 과태료

결  론

아무리 완벽하고 세밀한 법 조항이라 할지라도 환자의 복잡

한 치료 과정과 의사결정 과정, 부정확한 예후라는 의학의 본

질적 속성을 극복할 수 없다. 따라서 생의 말기 의료의 질을 향

상 시키고 환자의 인간으로서의 존엄성을 보호하고 그 권리를 

증진하기 위해서는 먼저 의사들의 능동적이고 주도적인 역할

과 관심이 필요하다.



제35차 대한중환자의학회 정기학술대회 ■ Symposium 5: Rising Issues in Critical Care of Korea ■

57

Big Data in Critical Care Medicine

성균관대학교 의과대학 삼성서울병원, 응급의학과

차 원 철

Big data는 2010년대 초반부터 사회 전반의 변화를 이끄는 

기술로 떠올랐다. Healthcare영역에서의 Bid data 역시 수년 

전부터 화제가 되어 왔으나, 이에 대한 명확한 정의는 아직 합

의되지 않았다. 본 강의에서는 Big data 의 특징인 4V와 6C를 

다루고, health care에서의 big data의 의미에 대해서 요약한다. 

미국 HHS (Department of Health and Human Service)에서 

진행하는 MU (Meaningful Use of EHR)에 들어가는 자원

과 진행 상황을 보았을 때, EHR (Electronic Health Record) 

과 big data utilization 연계의 중요성을 확인할 수 있다.

Health big data를 다루기 위해서는 CDSS (Clinical Decision 

Support System) 에 대한 성찰이 있어야 한다. CDSS 구축을 

위해서 고려해야 할 요소에는 6R이 있으며, 그 방법에는 크게 

Infobutton, alert, dashboard 등이 있다. 그러나 CDSS가 의료

진에게 신뢰를 받고 적극적으로 활용되기 위해서는 세심한 

Customization 및 Calibration 을 거쳐야 한다.

마지막으로 CDSS의 주요 요소로 병원에 적용 가능한 sur-

veillance system인 early warning score 의 방법과 실제에 대하

여 다루도록 한다.

April 23 (Sat) 
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2015년 대한중환자의학회 백서

분당제생병원, 응급의학과

하 영 록

2015년 12월 31일을 기준으로 요양병원을 포함한 전체 의

료기관 3,205개 중에서 중환자실을 운영하는 병원은 340개

(10.6%)로 파악된다

본 설문 조사는 중환자실의 하루에 해당하는 자료를 제공하

도록 계획되었고 자료를 제공할 날짜 및 시간을 임의로 정하

여 각 중환자실에 조사서를 공문을 통하여 보냈으며, 해당하

는 날짜 및 시간에 자료를 작성할 수 있도록 하였다. 자료는 각 

병원의 운영되고 있는 중환자실의 수와 형태, 중환자실에서 

근무하는 근무자들의 수 및 구성 형태, 중환자실 입원 환자, 중

환자실에서 제공되는 전문적인 치료 및 관리에 관한 것 등으

로 이루어져 있다. 

조사방법은 2015년 1분기에 전국의 중환자의학 세부전문

의 수련병원을 중심으로 진행하였으며, 각 단위의 실제 근무

자들이 이에 답하였다. 총 51개의 병원, 총 190개의 중환자실

이 설문에 참여 하여, 2015년 중환자의학세부전문의 수련병원 

전체 239개 중환자실의 약 80%에 해당하는 곳의 자료가 포함

되었다. 

간략하게 2009년 설문조사 결과와 비교한 결과는 다름과 

같았다.

1. 전반적으로 2009년에 비해 응급 중환자실의 비율이 늘어

났고, 통합 및 내과 중환자실의 비율이 낮아졌다

2. 중환자실을 운영하고 있는 병원의 병상 수는 2009년도에 

전체 병원의 70% 이상이 501-1000 병상 규모의 병원이

었으나 현재는 501-1000 병상 규모의 병 원이 58.8%로 

줄어든 반면, 1000 병상이 넘는 병원의 수가 늘면서 그 

수가 전체 병원의 약 28% 을 차지하고 있으며 따라서 

1000 병상이 넘는 병원의 중환자실 보유 수도 증가하여 

현재 1000 병상 이상의 병원에서 40% 이상의 중환자실

을 가지고 있다 

3. 병원의 규모가 클수록 더 적은 병상 수의 중환자실을 각 

과별로 세분하여 더 다양하게 운영되고 있음을 알 수 있

다 

4. 전담의사의 존재 유무는 하루 8시간 이상 중환자실에서

만 근무하는 의사가 있는 곳을 대상으로 하였고, 전체 

80.5%가 있는 것으로 조사되었는데, 이 중 5일 이상 전문

의가 근무하는 것은 97개 단위의 51.1%로 조사 되었으며 

2009년도 38개 단위의 17.3%에 비교하여 그 수가 대폭 

증가하였다. 

5. 간호사수 대비 환자수의 경우 평균 2.7명으로 2.2(CCU)

부터 3.5(Pediatric ICU)명의 분포를 보였으며 2009 년

도와 비교하였을 때 간호사수 대비 평균 환자수가 2.7 명

으로 동일한 결과를 보였다. 

6. APACHE II, APACHE III, Glasgow Coma Scale, 

PIM2, SAPS II, SAPS III, SOFA 등 이러한 database 

를 모으고 이용하는 중환자실은 전체 90%이고 2009 년도 

71.4%에 비해 더 많은 수가 이용하고 있었다. 또한 중환

자 치료에서 초음파 사용이 증가하면서 약 42% 정도의 

중환자실에서 환자 진료 시 초음파를 사용하고 있었다 

7. 혈액투석과 지속성신대체요법은 내과 중환자실에서 가

장 많이 사용하고 있었으며, 체외막산소화장치는 심장 

중환자실에서 약 3%정도로 가장 많은 환자들이 사용하

고 있는데, 500 병상 이하 규모의 병원에서는 사용하고 

있는 환자가 한 명도 없었다 

8. 환자의 입퇴원과 사망의 경우 전체적으로 입원이 18.1%

인 반면 퇴원과 사망이 11.1%와 2.3%으로 2009년도 입

원 17.1%, 퇴원 12.5%, 사망 2.1%과 비교하였을 때 큰 

차이는 없었다

April 23 (Sat) 
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중환자실 간호사의 시뮬레이션 교육

서울대학교병원 SICU 간호사

박 민 아

의학 및 간호학 분야에서 시뮬레이션 훈련의 활용은 지속적

으로 증가하고 있으며(Yoo, Park, Ko, & Yoon, 2010), 시뮬레

이션 훈련은 교육, 관련 자격 획득 및 건강관리의 질을 형성하

는데 큰 가능성을 가지고 있다(Issenberg et al., 1999). 특히 응

급상황에서의 시뮬레이션 훈련은 환자나 타인을 위험에 빠트

리지 않으면서 교육의 기회를 제공하고, 교육생은 “실패에 대

한 면죄부”를 가지고 실제로 일어나면 안 되는 경험을 통해 많

은 것을 배울 수 있기 때문이다(Long, 2005; Perkins, 2007). 

중환자실 간호사는 고도의 지식과 기술을 갖추고, 첨단의 의

료장비를 이용하는 능력을 중환자실 간호사는 갖추어야 한다

(Yang, J.H., 2008). 중환자실 간호사에게 요구되는 지식과 기

술, 의료장비를 이용하는 능력을 기르기 위한 방법으로 현장

에서의 시뮬레이션 교육이 활용이 되고 있다. 최근의 연구에 

따르면 중환자실의 신규간호사에게 응급상황 시뮬레이션 교

육이 신규간호사의 응급상황에 관련수행능력을 증가시키는 

데에 효과가 있다고 하였다(Chang, Kwon, Kwon, & Kwon, 

2010).

시뮬레이션 교육을 계획하기 위하여 고려할 사항이 몇 가지

가 있다. 먼저 시뮬레이션 교육의 목적이다. 교육생에게 상황

을 경험하게 하기 위함인지, 기술향상이 목적인지, 문제 해결

방향을 찾아가기 위함인지 등, 목적을 고려해야한다. 두 번째

는 교육 대상자이다. 간호사를 대상으로 하는 경우, 간호사의 

연차에 따른 교육 또는 전체 대상 등으로 나눌 수 있다. 세 번

째 고려할 사항은 어떤 방법으로 교육을 진행 할 것이냐 하는 

시뮬레이션 종류이다. 시뮬레이터를 이용할 것인지, 환자 역

할 시뮬레이션을 할 것인지, 마네킹을 이용한 시뮬레이션을 

할 것인지 이다. 이런 시뮬레이션 교육의 방법에 따라 시나리

오도 변경될 수 있다. 마지막으로 고려할 점은 교육에 사용할 

자원이다. 자원은 장소, 시간, 강사 교육에 필요한 물품 등을 

아울러 말한다. 활용할 수 있는 자원을 잘 고려하여 시뮬레이

션 교육계획을 세워야한다.

시뮬레이션 교육은 교육생이 사전학습(강의, 자가 학습 등)

을 하고, 시뮬레이션 교육전 충분히 오리엔테이션을 진행 할 

수 있도록 하고, 시뮬레이션을 진행한다. 교육이 끝난 후 디브

리핑을 충분히 가지도록 한다. 

중환자실에서 적용할 수 있는 시뮬레이션 교육은 기계사용

법 및 활용, 응급상황대처, 오류상황 재연을 통한 문제 해결, 

수기술 향상, 리더쉽 발휘 등으로 다양한 주제와 방법으로 임

상 교육현장에 적용할 수 있다.
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중환자 가족의 간호: 면회 관련

삼성서울병원 CMICU 파트장

박 숙 현

중환자실은 환자의 생명유지에는 필수적인 곳이나 생소한 

기구가 많고 가족면회와 환자 자신의 행동범위가 제한된 공간

이다. 가족의 일원이 중환자실에 입실하게 되면 가족은 환자

에 대한 죄책감, 면회 제한, 치료 및 간호에 참여하지 못하는 

상황에 대한 불안과 스트레스를 경험한다. 그러므로 중환자 

가족들의 불안을 낮추는 것이 중요한데 이는 환자에 관한 정

보제공, 면회시간 연장, 그리고 환자의 직접 간호 참여로 감소

시킬 수 있으며 이러한 가족의 지지는 환자의 급성기 불안을 

감소시키는데 효과적이다. 그러나 환자와 가족들의 요구에도 

불구하고 국내 중환자실에서의 면회는 환자의 절대적 안정과 

원활한 치료, 감염으로부터의 보호 등을 이유로 제한하고 있

으며, 예외적으로 환자의 상태가 악화될 때 중환자실 가족 면

회 시간과 횟수를 연장하여 적용하고 있다. 

외국의 경우 환자-가족 중심의 치료가 이슈화 되면서 중환

자실 면회와 관련한 연구들은 면회 규정에도 많은 영향을 미

치고 있다. 그러나 이러한 면회 시 중요한 점은 간호사의 업무

와 환자가 안전하게 치료를 받고자 하는 욕구, 그리고 가족의 

요구 사이에서 균형이 잘 이루어야 한다는 것이다. 중환자 가

족의 면회가 항상 환자에게 도움이 되는 것은 아니며, 환자와 

그의 가족 그리고 의료진과의 상호작용이 매우 중요함을 알 

수 있다. 중환자실에서 가족과 함께하는 것은 환자에게 큰 의

미가 있지만, 반대로 그들과 함께 있으면서 기관 삽관 상태 시 

의사소통의 어려움, 휴식의 방해, 너무 많은 정보 등으로 스트

레스를 경험할 수 있다. 그러므로 중환자실 면회의 목표는 궁

극적으로 환자의 회복기간 동안 더 나은 쪽으로 가족을 투입

시켜 환자의 치료와 안정에 도움이 되는 것이라고 볼 수 있겠

다. 이를 위해서 의료진은 가족의 요구, 가족의 스트레스, 불안 

수준을 어떻게 평가하는지에 대해 교육 받아야 하며, 중환자

실에서의 의사 결정은 의료진, 환자, 가족의 치료적 파트너쉽

에 근거해야 한다. 의료진은 환자의 현재 상태와 예후를 충분

하게 설명하고 그에 적합한 치료 방법에 대해 명확하게 설명

하며 가족은 환자의 상태에 따라 허용되는 범위 내에서 편안

하게 간호를 제공 할 수 있도록 돕는 것이 면회의 최적 기능이

라 할 수 있겠다. 
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환자안전: 감염율을 낮추기 위한 번들 적용

서울아산병원 SICU UM

김 세 라

I. 서론

의학의 발전은 일반인들의 병원환경 자체에 대한 관심과 함

께 병원감염에 대한 관심도 함께 증가 시키고 있다. 병원감염

이라 함은 수술 창상 감염, 패혈증, 폐렴, 기타 감염 등으로 분

류할 수 있으나 본 강의에서는 중환자실 내 의료기구 관련 감

염을 중심으로 말하고자 한다. 중환자 치료의 목표가 사망률 

중심에서 각종 질관리의 과정을 포함하여 그 결과로 까지 확

대되고 있으며, 그 중 각종 의료기구 관련 감염률이 중환자실 

평가에 중요한 기준이 되었다. 감염관련 비용 보상액이 연간 4

천억에서 1조원까지 소요된다는 통계를 통해 의료비 상승에 

대한 문제도 간과 할 수 없는 일이다. 이러한 문제는 실제 2014

년부터 건강보험심사평가원에서 중환자실 적정성 평가를 시

행하겠다고 발표하며 현재 병원 자체 내 감염률을 감소시키기 

위한 활동이 진행되고 있는 상태이다. 이에 환자안전 및 의료

비 감소의 중요성을 중심으로 의료현장에서 감염율을 낮추기 

위한 활동 중 의료기구 관련 감염 bundle적용에 대하여 소개

하고자 한다. 

II. 본론

의료기구 관련 감염 개념 의료기구 관련 감염의 원인은 각

종 박테리아, 의료기구, 환자 측면으로 볼 수 있으며 중환자실

에서 발생하는 의료기구관련 감염의 종류는 중심정맥관 관련 

혈류감염(CLABSI), 인공호흡기 관련 폐렴(VAP), 유치도뇨

관 관련 요로감염(CAUTI)으로 분류하고 있다. 의료기구 관

련 감염의 기준은 일차적으로 감염 진단 상태에서 감염발생 48

시간 이전에 해당 삽입기구를 가지고 있었던 경우를 말한다. 

이러한 감염의 기전과 일반적 예방 지침을 이해하고 적용하는 

방법 중 가장 효과적인 것이 바로 bundle을 통한 것이다. 1998

년 존스홉킨스 병원에서 증가되는 CLABSI를 감소시키는 전

략으로 3-5개의 근거중심 실무를 하나의 과정으로 구성하여 

동시에 적용하게 하는 것을 의미한다. 이러한 관리로 실제 

CLABSI를 감소시키는 효과를 가져왔으며 이후 VAP, 

CAUTI에 대한 bundle로 확대 적용하고 있다. 실제 본원의 

CLABSI bundle 내용은 8개의 근거로 구성 되어 있으며 카테

터 종류과 삽입 부위, 손위생과 무균술, 삽입 시 최대멸균 방어

주의, 피부소독제, 삽입 부위 드레싱, 중심정맥관 삽입 부위 관

찰, 중심정맥관 교환주기, 수액세트 교환 등으로 구성되어 있

다. CAUTI bundle 내용은 유치도뇨관의 적절한 대상과 기간, 

삽입 시 멸균술, 유치도뇨관 관리, 소변 검체 채취 방법, 유치 

도뇨관 세척, 요도구 관리, 교환주기의 내용이다. VAP관련 

bundle은 인공호흡기 및 장비 관리, 기관절개관 관리, 흡인 에

방, 인공호흡기 제거, 수술 후 폐렴 예방 관리가 포함 된다. 이

러한 bundle을 성공적으로 진행하기 위해서는 병원의 정책, 

지속적 질관리, 의료진 교육, 각종 포스터를 비롯한 홍보, 실무

에서 bundle적용을 효율적으로 할 수 있는 전산 프로그램 지

원 등을 통하여 실무 정착과 함께 실제 감염감소의 효과를 기

대할 수 있다. 

III. 결론

의료기구 관련 감염 예방을 위한 정책적 지원과 의료진의 

이행률의 향상을 위한 노력과 함께 감염 감소를 위한 각종 제

품의 도입, 부서별 감염관리 전문가의 육성 등을 제안하고자 

한다. 감염율을 낮추기 위한 노력은 의료진의 인식 변화에서 

시작하여 강력한 정책과 그에 대한 지속적인 의지, 활동을 진

행 시킬 수 있는 프로세스의 개발, 감염발생 감시 체계 확립 등 

통합적으로 이루어 져야 할 필요성이 있다. 이러한 노력을 통

해 좀 더 안전한 중환자실 환경을 우선적 목표로 의료비 감소 

등의 효과까지 기대할 수 있겠다.
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New Sepsis Guidelines–What They Are .. 
and What They Aren’t

Professor of Intensive Care Medicine, University College London

Mervyn Singer

The last set of sepsis definitions were produced in 2002. 

Since then much more has been learnt about the underlying 

pathobiology so our concept of sepsis has moved on. The old 

paradigm of sepsis being purely a systemic inflammatory re-

sponse (SIRS) to infection has moved on. The SIRS response 

is often appropriate so does not necessarily indicate pathology 

and a poor outcome. We now recognize that an anti-in-

flammatory response occurs at the same time, as does activation 

or depression of many other pathways – e.g. cardiovascular, 

neural, immune, hormonal, bioenergetics, metabolic, endothe-

lial, coagulation. Secondly, the old definitions failed to give 

specific criteria to describe organ dysfunction or shock. As a 

result there is huge discrepancy in the epidemiology of sepsis 

with wildly differing estimates of incidence and mortality. 

Claimed improvements in outcome are, to a large extent, re-

lated to massive increases in those described as having sepsis. It 

is thus crucial to revisit the old definitions, update them and at-

tempt to provide more consistency than at present. Furthermore, 

it would be useful to help the bedside clinician identify patients 

with presumed infection who are likely to do badly. 

With the above in mind the Society of Critical Care 

Medicine and the European Society of Critical Care Medicine 

convened a task force of experts in pathophysiology, clinical re-

search and epidemiology. Importantly, with the availability of 

‘big data’, large hospital databases could be interrogated to un-

derpin any recommendations with evidence. Three large US 

patient databases, totaling >5 million separate patient encoun-

ters were scrutinized. In these, approximately 850,000 patients 

had cultures taken and antibiotics prescribed for suspected 

infection. Approximately 90% of these patients were outside 

the ICU.

Sepsis is now be defined as life-threatening organ dysfunc-

tion due to a dysregulated host response to infection. For clin-

ical operationalization, organ dysfunction can be represented 

by an increase in the Sepsis-related Organ Failure Assessment 

(SOFA) score ≥2 points, which is associated with an in-hos-

pital mortality >10%. The baseline SOFA can be assumed to 

be 0 if the patient was previously healthy.

Septic shock is now defined as a subset of sepsis in which 

profound circulatory, cellular and metabolic abnormalities lead 

to a greater risk of death than sepsis alone. These patients can 

be clinically identified by a vasopressor requirement to main-

tain a mean arterial pressure ≥65 mmHg and serum lactate 

>2 mmol/l in the absence of hypovolaemia. This combination 

is associated with hospital mortality rates >40%. 

In prehospital, emergency department or hospital settings, 

adult patients with suspected infection demonstrating the pres-

ence of two of more of respiratory rate ≥22 breaths/min, al-

tered mentation or systolic blood pressure ≤100 mmHg, rap-

idly identifies patients more likely to have the poor outcomes 

typical of sepsis. This score termed quickSOFA [‘qSOFA’) is 

not a diagnostic in itself for sepsis but should prompt clinicians 

to consider sepsis. Patients fulfilling ≥2 qSOFA criteria have 

a >10% chance of dying.

Our data analyses demonstrate that qSOFA offered superi-

or prognostic validity to SIRS and, as it did not require blood 

tests, is easier to perform. However, we stressed the need for it 

to be prospectively validated in varied healthcare settings. 

While SIRS is no longer necessary for the diagnosis of sepsis, 

its components such as white count and temperature may still 

be found useful in the presumptive diagnosis of infection. 

Likewise, lactate is not mandated for the diagnosis of sepsis, 

April 23 (Sat) 



Mervyn Singer: New Sepsis Guidelines–What They Are .. and What They Aren’t

63

and offered no additional improvement on prognostication 

compared to qSOFA ≥2. However, clinicians may still find 

lactate useful as a management tool. Lactate does however 

need to be measured for the clinical criteria describing septic 

shock as this is the most readily available measure of cellular 

stress and impaired oxygen utilization. For hospitals unable to 

measure lactate we recommend using other surrogates of poor 

tissue perfusion but, ideally, these need to be prospectively 

compared and validated for reliability and reproducibility. Finally, 

criteria to operationalize sepsis and septic shock need to be de-

veloped for paediatric populations taking into account their 

marked differences in age-related physiology.
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The Glucose Control in Critically Ill with Diabetic Mellitus

Kobe University Hospital

Moritoki Egi

Current criteria used for the diagnosis of diabetes mellitus 

(DM) are (1) HbA1c level ＞ 6.5% (National Glycohemoglo-

bin Standardization Program certified methods), (2) fasting 

glucose concentration ＞ 126 mg/dL (7.0 mmol/L), (3) 2-h 

plasma glucose concentration ＞ 200 mg/dL (11.1 mmol/L) 

during an oral glucose tolerance test, or (4) classic symptoms 

of hyperglycemia or hyperglycemic crisis with a random plas-

ma glucose concentration ＞ 200 mg/dL (11.1 mmol/L). 

Although diagnostic criteria based on HbA1c may be in-

sensitive and not uniformly applicable to all racial groups, the 

HbA1c level measured at admission to ICU is probably still 

the most useful test for undiagnosed diabetes, because glucose 

concentrations in critically ill patients increase, even in the ab-

sence of diabetes. Recently, targeted blood glucose control was 

recommended in international consensus guidelines and was 

applied, irrespective of the presence of DM.

We reported that the relationship between hyperglycemia 

and outcomes was altered by the presence of DM. In partic-

ular, patients with DM had lower odds ratio of death at all lev-

els of hyperglycemia compared with patients without DM, a 

finding consistent with other studies. This hypothesis is sup-

ported by data from Van den Berghe and colleagues studies, in 

which patients with diabetes did not benefit from IIT. 

Additionally, in patients with diabetes mellitus admitted to in-

tensive care units, there was a significant interaction between 

pre-existing hyperglycemia and the association between acute 

glycemia and mortality. Furthermore, critically ill patients with 

pre-existing hyperglycemia were significantly higher risk of 

hypoglycaemia. Then, there is stronger association of hypglyce-

mia and increased mortality in compared with those pre-mor-

bid normoglycemia. These observations generate the hypoth-

esis that glucose levels that are considered safe and desirable in 

other patients might be undesirable in diabetic patients with 

chronic hyperglycemia.
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Hypercytokinemia in Critical Care and Countermeasures 
with Continuous Hemodiafiltration Using 

Cytokine-Adsorbing Hemofilters- a Japanese Experience

Chiba University Graduate School of Medicine

Hiroyuki Hirasawa

It is now widely accepted that many pathological conditions, 

especially acute illnesses, are caused by hypercytokinemia, and 

such theory has been termed “Cytokine Theory of Disease”. 

Therefore some countermeasures against hypercytokinemia 

must be very effective in the treatment of acute illness. However 

until today, no such effective countermeasures against hyper-

cytokinemia are applied in clinical settings. Even in the 

Surviving Sepsis Campaign guidelines published in 2013, no 

recommendations are described on the countermeasures against 

hypercytokinemia.

On the other hand we reported that continuous hemodiafil-

tration with cytokine-adsorbing hemofilter (CAH-CHDF) 

could effectively, continuously, and non-selectively remove 

pro- and anti-inflammatory cytokines from blood stream and 

that thus CAH-CHDF could decrease the blood levels of 

those cytokines. Furthermore, we reported such removal of 

pro-inflammatory cytokines with CAH-CHDF and resultant 

decrease in blood level of those cytokines could improve many 

acute critical illnesses such as sepsis, ARDS, severe acute 

pancreatitis. 

In the today’s presentation, I will discuss on the efficacy of 

countermeasures with CAH-CHDF focusing on three different 

critical conditions and/or illnesses, namely, post-cardiac arrest 

syndrome (PCAS), septic ARDS and sepsis, where hyper-

cytokinemia plays a pivotal role in the pathophysiology. In the 

pathophysiology of PCAS, systemic ischemia/reperfusion re-

sponse and resultant humoral mediator storm are very important 

features and such condition with mediator storm is referred to 

“Postresuscitative Sepsis-Like Syndrome”. Furthermore we 

have reported that PCAS patients with severe hypercytokinemia 

showed worse outcome compared to the PCAS patients with 

mild hypercytokinemia. Those results indicate that some coun-

termeasures against humoral mediator storm caused by ische-

mia/reperfusion injury may be effective in the treatment of 

PCAS. Therefore, we applied CAH-CHDF on PCAS patients. 

The preliminary results are promising and warrant large scale 

RCT on the efficacy of CAH-CHDF on PCAS patients.

It is now indicated that the feature of pathophysiology of 

septic ARDS is increased alveolar and pulmonary endothelial 

permeability and resultant pulmonary interstitial edema. And 

there are many humoral mediators which are thought to play 

an important role for the hyperpermeability during sepsis. 

Among such humoral mediators, pro-inflammatory cytokines 

are reported to play a major role because they can further acti-

vate humoral mediator network. We reported that there was 

the positive significant correlation between the blood level of 

pro-inflammatory cytokines such as IL-6 and IL-8 and respi-

ratory index in septic ARDS patients indicating importance of 

hypercytokinemia in pathophysiology of septic ARDS.

Furthermore, it is recently pointed out that the endothelial 

hyperpermeability plays an important role in the pathophysiol-

ogy of organ dysfunction in sepsis. And it is also reported that 

such endothelial hyperpermeability can be caused through two 

mechanisms; derangement of endothelial tight junction and dis-

ruption of glycocalyx layers and that such injury to endothelial 

tight junction and glycocalyx layer is caused at least partially by 

hypercytokinemia. Therefore, we applied CAH-CHDF to the 

septic ARDS patients, even when those patients had no renal 

dysfunction. And we found that CAH-CHDF could improve 

the alveolar and pulmonary endothelial hyperpermeability and 
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could remove pulmonary interstitial edema and that, more im-

portantly, could improve survival of ARDS patients compared 

to the survival without CAH-CHDF.

And finally, sepsis is now recognized to be caused by 

hypercytokinemia. And hypercytokinemia following infection is 

initiated by PAMPS (pathogen-associated molecular patterns) 

and alarmin (or DAMPS: damage- or danger-associated mo-

lecular patterns), and the recognition of PAMPS and alarmins 

by pattern-recognition receptors such as toll-like receptors. And 

such recognition resulted in the release of pro- and anti-in-

flammatory cytokines. Therefore, we applied CAH-CHDF on 

septic patients even when those patients had normal renal func-

tion aiming at the removal of pro- and anti-inflammatory cyto-

kines after applying adequate therapeutic approach to infectious 

focus and administration of adequate antibiotics. CAH-CHDF 

could improve many kinds of symptoms of sepsis, such as dysox-

ia, hyperglycemia, endothelial hyperpermeability caused by 

pro-inflammatory hypercytokinemia and such as immunopar-

alysis caused by anti-inflammatory hypercytokinemia. And more 

importantly the survival of the septic patients treated with 

CAH-CHDF was much better than the survival of septic pa-

tients treated without CAH-CHDF.

Thus, we conclude that many critical illnesses can be caused 

by hypercytokinemia and that CAH-CHDF is effective coun-

termeasures against critical illness caused by hypercytokinemia 

such as PCAS, septic ARDS and sepsis.
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The Hospital Preparedness for Major Disaster

Department of Trauma Surgery, Korea University Guro Hospital

Namryeol Kim

Today, in developed countries, there is a high standards of 

medical care with high qualified resources. Some believes this 

can be done in a situation with high number of casualties from 

major incident even without preparedness cope with it. 

Unfortunately we have learned this belief is not necessarily true 

through lessons of many cases of disasters and catastrophic in-

cidents that have been developed in recent decades. 

This means the developed health care system may be more 

vulnerable to major incidents parallel to a continuous increase 

of the risk, like complex transportation system, highly dense 

population, increased risk for hazardous industrial material, in-

creased vulnerability of building collapse and risk of terrorism. 

And we have recognized that the resources could not be dis-

tributed and used properly and efficiently in the several cases 

of the recent disasters like Hurricane Katrina or Tohoku 

Tsunami disaster. Highly sophisticated medical equipment 

cannot be functioned properly in the disaster. But, we should 

provide proper standard of care to the victims even in the cata-

strophic situation. This is the needs for preparedness of dis-

aster in the each hospital. The need for planning and prepared-

ness of the medical response to major disasters is today bigger 

than ever before. When this incidents has occurred, it is too 

late to begin to prepare the altered system. 

This preparedness have to be so called ‘functioning plan’ 

that means not only that there should be a written document, 

but that is continuously updated, tested and known by all re-

sponsible staff of the hospital. This plan is summarized to three 

cores. The responsible organization in the hospital with author-

ization request for involvement of and contributions from all 

units. This core organization is incident command system. The 

second component is information to all staff about the plan as a 

part of the employment process. The last component is training 

of staff. This training should be conducted repeatedly and sys-

tematically with variable ways. 

In addition to these core of plan, disaster triage and re-

location of the scarce resources should be included into the 

plan and drill. 

Plan may be different in different hospitals depending on 

the capacity, geographic circumstance or local tradition, but 

should be as uniform as possible for the reasons to facilitate 

collaboration between hospitals. The structure of the plan com-

monly include clear command system and tiered alert system. 

Incidental command system is a most important part of the 

hospital preparedness for the major incident. It always works 

within pre-planned structure and should be clear who is in 

command and responsible for the decisions on all levels. 

Transferring from a structure designed for ordinary patient 

care to one designed to receive a mass casualty should be done 

as quickly as possible.

Also, there is a plan states quick preparation and allocation 

of the special infrastructure. Space in the Emergency depart-

ment where patients are received, triaged and treated primarily 

must be prepared. In addition to extra beds and supplies for 

use in this space, special material and equipment for the mass 

casualty should be prepared, stored safely and easily accessible. 

Operation room and ICU are most important infrastructures 

of the hospital in major casualty incident may be bottle neck 

during processing for mass casual incident. Rapid finalization 

of on-going surgery and reevaluation of all in-patients in ICU 

would be done for the maximization of the resources for the 

fore coming victims.

For the smooth function of the incident command and com-

munication between incident command and other functional 

section, proper space and tools for the communication like 

emergency telephone lines and radios must be prepared. 

To avoid congestion when a high number of casualties ar-
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rive to the hospital, a simple and rapid system for registration 

and document is needed. For this purpose, the hospital and 

staffs involving this procedure should prepare the simple and 

familiar document forms that are kept with information from 

the scene. And the hospital information center is organized and 

staffed enough to collect registration data and response to the 

explosively increasing call from media, government and people 

who want to seek their relatives. 

Receiving casualty, the hospital wide open area as the zone 

of for primary triage. Major incident resuscitation team is one 

of recommended model for the primary management and sec-

ondary triage to critically ill victims. For proper performance 

of this team, space of decontamination and treating with neces-

sary equipment is planned in advance. In the mass casualty sit-

uation, the standards of care for the victim should be planned 

and may be different from ordinary one including priority of 

diagnosis and treatment decision. 

Supplies with critical importance like fluid, some kinds of 

medication and disposable material must be stocked for the 

emergency use in the mass casualty incident or supplied from 

the suppliers even in the disaster or during non-working hours. 

Advanced technical equipment, electricity and water should be 

kept even in the catastrophic situation, however the hospital 

should also make a plan for the disruption of these function. 

Conclusively, clear plan and repetitive training are most im-

portant and crucial part of the hospital disaster preparedness. 

And the plan have to be updated and revised through the feed-

back of continuous training.
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Long Term Outcomes After Pediatric Sepsis

Seattle Children’s Hospital, University of Washington School of Medicine Faculty, Pediatric Critical Care Medicine

Jerry J. Zimmerman

Sepsis represents the leading cause of childhood mortality 

world wide. However, with the recognition that critical illness 

begins and ends outside of the pediatric intensive care unit 

(PICU) and hospital, clinicians and investigators alike are be-

ginning to acknowledge the burden of long-term morbidity 

among children and families surviving sepsis. Although in-

tensive care practitioners are typically focused on resuscitating 

sepsis organ dysfunction, the natural history of sepsis begins 

with existing, comorbid conditions and ends with long-term 

functional status and health related quality of life (HRQL) in 

relation to the patient’s baseline status. Along this trajectory, 

multiple characteristics of the individual, including genetic 

make-up, and the aspects of the environment influence ulti-

mate outcomes. After the acute sepsis illness resolves, the pa-

tient may still require a lengthy hospital stay and subsequent 

rehabilitation, with the attendant physical, emotional, and fi-

nancial burdens for the family. 

Adult studies have documented that severe sepsis patients 

demonstrate a sharp decline of HRQL during their ICU stay 

and then exhibit gradual improvement during the six months 

following ICU discharge. However, ongoing impaired 

HRQL and risk for death may persist for at least five years fol-

lowing the sepsis event. A retrospective pediatric study re-

ported that the long term risk of death associated with sepsis 

was identical to the short term risk of death. In addition, chil-

dren (and adults) surviving an episode of severe sepsis fre-

quently require re-hospitalization, often associated with a new 

infection and need for emergent admission. Both risk of sep-

sis-associated death and re-hospitalization were strongly allied 

with patients’ burden of chronic, comorbid conditions. In a 

post hoc analysis of a pediatric sepsis interventional trial, death 

or poor functional status one month following admission to the 

PICU, was found in one-third of patients, and was associated 

with initial illness severity and extent of organ dysfunction. As 

biomarkers of neurological injury have been quantified in chil-

dren with sepsis, it is not surprising that significant cognitive 

impairment may be present among children surviving sepsis. 

Similarly long-term physical disability has been reported 

among children surviving meningococcal septic shock and was 

again associated with measures of sepsis severity.

An ongoing multi-institutional, observational trial, Life 

After Pediatric Sepsis Evaluation (LAPSE), will describe the 

long term trajectory of morbidity in a large cohort of children 

with septic shock, and evaluate variables that may affect this 

trajectory such as chronic, comorbid conditions, sepsis bio-

markers, measures of sepsis illness severity, subject personality, 

parental distress, family dynamics, and socioeconomic status. A 

biopsychosocial model for recovery from critical illness has 

been described and includes physical recovery, transition from 

coping to emotional processing and reintegration of the patient 

into school and work. It is clear that short-term sepsis mortality 

does not tell the entire story. The idea of a “good save” that 

leads to survivorship through PICU and hospital discharge, at 

which point the child becomes some other physician’s responsi-

bility, should now be considered obsolete. In fact intensive care 

providers may find themselves staffing not only the PICU, but 

a post-intensive care syndrome clinic with goals of evaluating 

physical and neurocognitive sequelae, determining the impact 

of enduring morbidity on growth and development, ascertain-

ing risk factors related to long-term morbidity, and providing 

patient and family support after discharge as needed. In the 

end, such activity, improving HRQL, likely represents the 

most important goal of medicine.
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Current Status of Pediatric Critical Care in Japan

Division Chief, Critical Care Medicine National Center for Child Health and Development

Satoshi Nakagawa

Pediatric Intensive Care Units (PICUs) and the system of 

Pediatric Critical Care (PCC) are not well established in 

Japan. Australia and New Zealand Intensive Care (ANZIC) 

Registry shows that they have 1.5 ICU patients per 1,000 pe-

diatric populations. If this number is applied to Japan, 27,000 

pediatric patients are estimated to need intensive care annually. 

Currently, there are 32 PICUs in Japan, which care 9,000 pa-

tients annually. This means that two thirds of the estimated 

critically ill infants and children are cared somewhere else. 

Mechanical ventilation in children is carried out in General 

(Adult) ICUs as well as general pediatric wards in Japan. 

Some of the ICUs in Japan are designed to serve for post-op-

erative care and may not accept critically ill emergency patients. 

Critically ill infant and children from the emergency depart-

ment are often not cared in the ICUs and sent to the pediatric 

wards. 

Japanese PICU Network started to gather the data from 

each unit and evaluate our services in quality and efficiency. 

Some PICUs, usually larger PICUs, evaluate their outcome 

using Pediatric Index of Mortality 2 and shows good stand-

ardized mortality ratio. Based on the finding, we are working 

with the Ministry of Health, Labor and Welfare to establish 

regionalization/centralization of pediatric intensive care system 

in order to deliver appropriate medical services to infants and 

children. 

We have focused on the mortality in PICU in order to eval-

uate the performance of PICU or the Pediatric Critical Care 

system. However, current mortality in PICU is low, around 2 

to 3 %, or even lower than this, in the developed country. We 

cannot assess and evaluate the performance of PICU by mor-

tality, therefore, we must shift to focus on the morbidity or 

complication in PICU or quality of life after discharge from 

PICU. These programs have been established in the North 

America, Europe and Australia, however, this has not been 

launched in Japan. We have organized a clinical research net-

work and we will conduct several research projects among this 

study group. 
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한국 소아중환자실 운영 현황과 전망

서울대학교 의과대학, 소아청소년과

박 준 동

 ‘중환자(重患 )’의 사전적 의미는 병세나 상처 따위의 정

도가 매우 심한 사람, 또는 적절한 치료를 하지 않으면 생명이 

위태로운 사람이라고 되어 있지만 의학적으로는 신속하고 적

절한 진단과 치료가 이루어지지 못하면 장기의 비가역적 손상

을 받을 수 있는 환자로 정의할 수 있고 중환자의학이란 이런 

환자의 진료에 대한 학문이다. 즉 매우 불안정한 상태로 생명

에 위협이 되는 내과적, 외과적 문제가 있는 환자를 대상으로 

고도로 숙련된 의료진에 의하여 침습적 환자 감시 등의 방법

을 이용하여 생명에 위협이 되는 장기의 비가역적 손상을 방

지하기 위해 총체적인 진료를 하는 의학의 한 분야라고 할 수 

있다.

소아중환자의학은 연령이 어리고 아직 성장기에 있는 환자

를 대상으로 하는 중환자의학의 한 분야이다. 중환자의학은 

1950년대 초반 유럽에서 소아마비(급성 회색질척수염)의 창

궐에 의해 급성 호흡부전 환자가 많이 발생하면서 이들 환자

에 대해 호흡보조를 위한 여러 가지 대처를 하면서 크게 발전

하게 되었고 1960년대 초반에는 미국을 중심으로 신생아(주

로 미숙아) 진료를 위한 특별한 병동과 장비 및 인력 등을 집

중하면서 중환자의학의 기초가 형성되게 되었다. 소아중환자

학은 그 학문적인 기초가 완성된 지 얼마 되지 않는 비교적 짧

은 역사를 가진 분야이다. 미국에서도 1988년에야 분과전문의 

개념이 만들어졌으며 일본에서도 학회 구성이 1990년대 초반

에 이루어졌다. 우리나라에서는 아직 소아중환자 진료를 전문

으로 하는 의료진의 수가 극소수 밖에 없으며 아직 제대로 된 

학문영역을 구성하지 못하고 있다.

소아청소년 연령의 중환자를 진료하기 위한 독립된 소아중

환자실은 미국에서도 1965년에야 처음으로 만들어지게 되었

고 우리나라에서는 1985년에 물리적으로 구분된 소아중환자

실이 처음으로 설립되었다. 소아중환자실은 복잡하고 정교한 

내과적, 외과적 치료가 필요한, 매우 불안정한 상태의 환자를 

포함하여 생명에 위협이 되는 다양한 질환을 가진 소아청소년

을 진료하기 위한 병원의 한 영역, 또는 집중적이고 총체적인 

처치와 관찰이 필요한, 생명을 위협하는 질환이 있는 소아청

소년의 진료를 위해 특별히 고안되고 물리적으로 분리된 병원

의 특정 시설 또는 단위라고 정의할 수 있다.

소아중환자의 진료 측면에서 우리나라는 아직 후진성을 벗

어나지 못하고 있다. 소아 중환자만을 위한 독립된 병동이 있

는 병원은 우리나라 전체에도 매우 드물다. 소아 환자를 많이 

진료하고 있는 대부분의 병원에서도 성인을 위한 중환자실 일

부분에 소아중환자를 입실 시키고 있다. 소아중환자 관리에 

고도의 전문화된 인력이 필요하다는 면에서도 소아중환자 관

리에 대한 사회전반의 관심은 매우 중요한 부분이다. 특히 감

염성 질환의 치료에 있어 항생제의 선택폭이 비교적 큰 성인

에 비해 소아 청소년은 성장 가능성에 대한 문제 때문에 항생

제의 선택에 많은 제한점이 있다는 것을 고려하면 성인 중환

자와 소아 청소년 중환자가 같은 병동에서 같은 의료진의 진

료를 받는다는 것은 많은 문제를 내포하고 있다.

중환자를 위한 진료에서 제일 강조되어야 하는 것은 비가역

적 손상의 방지이다. 즉 장기의 기능 부전이 비가역적으로 진

행하기 전에 적절한 조치를 취해 장기의 기능부전을 방지하는 

것이 중환자 진료에서 가장 중요하다고 할 수 있다. 이 과정을 

위해서는 집중적인 감시가 필수적이며 이를 위해서는 많은 양

의 인적 자원과 물적 자원의 투자가 필요하게 된다. 하지만 중

환자의 진료를 위한 이런 적절한 인적, 물적 자원의 투자가 이

루어지지 못하면 비가역적인 손상을 받기 전인 환자들에 대한 

충분한 감시가 이루어지지 못하게 되고 오히려 중환자의 진료

는 이미 장기에 비가역적인 손상이 생긴 환자의 관리에 국한

하는 뒤 따라가는 처치만이 가능한 상태가 된다.

보건의료 정책의 우선순위에서 가장 앞서 있는 부분은 예방

이라고 생각되며 일단 질병이 발생한 이후에는 기관의 부전 

상태로 진행하여 비가역적인 손상이 생긴 환자가 발생하지 않

도록 하는 것 또한 예방의 개념이라고 생각된다. 즉 기관 부전 

환자를 관리하는 소극적인 의미에서의 중환자관리가 아니라 

그렇게 진행될 가능성이 있는 환자를 적극적으로 탐색하여 적

절한 감시와 관리를 통해 기관의 부전을 예방하는 것이 중환

자 관리의 올바른 방향이며 또한 이런 과정이 궁극적으로는 

April 23 (Sat) 



  제35차 대한중환자의학회 정기학술대회 

72

국가적 보건의료 비용을 오히려 감소시킬 수 있는 길이다. 특

히 소아청소년이 장기의 비가역적 손상으로 인해 장기 기능부

전에 빠지게 되면 향후 평생을 살면서 기능부전 상태의 장기

를 위해 소모되는 의료자원은 국가적으로 큰 부담이 되기 때

문에 소아청소년 중환자 집중관리는 성인에서보다도 더 중요

하다.

이런 개선을 위해서는 인적, 물적 자원의 투자가 필수적이

며 자원투자를 유도하기 위해서는 적절한 수준의 경영수지를 

보존할 수 있는 의료급여체계의 개선은 필수적이라고 할 수 

있다. 지난해에 중환자진료와 관련된 수가, 특히 소아중환자

진료 수가의 현실화가 이루어졌지만 아직도 비용의 보전 측면

에서도 많이 부족한 실정이다. 중환자진료가 궁극적으로는 국

가적 보건의료 비용을 줄일 수 있는 방향으로 개선되어야 하

며 이를 위해서는 제한된 국가적 보건의료 예산의 합리적이고 

효율적인 배분을 위한 국민과 의료인, 그리고 의료정책 입안

자들의 공감대 형성이 무엇보다도 중요하다.
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소아중환자실의 구조; 현실과 이상적 모델

성균관대학교 의과대학 삼성서울병원, 중환자의학과

조 중 범

국내 중환자실의 시설기준은 “의료법 시행규칙 제34조(의

료기관의 시설기준 및 규격)”의 별표 3과 별표 4에서 명시하

고 있다. 2015년 12월 23일 개정된 별표4에서는 다음과 같이 

중환자실 시설기준을 제시하고 있다.

가) 병상이 300개 이상인 종합병원은 입원실 병상 수의 100

분의 5 이상을 중환자실 병상으로 만들어야 한다. 나) 중환자

실은 출입을 통제할 수 있는 별도의 단위로 독립되어야 하며, 

무정전 시스템을 갖추어야 한다. 다) 중환자실의 의사당직실

은 중환자실 내 또는 중환자실과 가까운 곳에 있어야 한다. 라) 

병상 1개당 면적은 10제곱미터 이상으로 하되, 신생아만을 전

담하는 중환자실(이하 "신생아중환자실"이라 한다)의 병상 1

개당 면적은 5제곱미터 이상으로 한다. 이 경우 "병상 1개당 

면적"은 중환자실 내 간호사실, 당직실, 청소실, 기기창고, 청

결실, 오물실, 린넨보관실을 제외한 환자 점유 공간[중환자실 

내에 있는 간호사 스테이션(station)과 복도는 병상 면적에 포

함한다]을 병상 수로 나눈 면적을 말한다. 이는 외국의 중환자

실 기준에 크게 미치지 못하는 실정이며, 중환자실의 설비 및 

구조는 병원의 효율, 치료결과, 의료비용 등 많은 분야에 영향

을 미친다.

중환자실의 구조는 치료적 환경을 조성하기 위해 다양한 고

려가 필요하며, 적절한 구조는 의료사고를 줄이고, 환자의 치

료결과를 향상시키고, 재원기간을 단축시키거나 비용을 절감

하는데 도움이 될 수 있다. 중환자실은 크게 patient care zone, 

clinical support zone, unit support zone, family support zone

으로 구별할 수 있으며, 다양한 관점에서 최상의 기능을 발휘

하기 위한 근거들이 제시되고 있다.
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소아중환자치료의 다학적 접근 모델: 선천성 심질환의 
Multidisciplinary Approach

성균관대학교 의과대학 삼성서울병원, 소아청소년과

허  준

April 23 (Sat) 



The 16th Joint Scientific Congress of the KSCCM and JSICM ■ Ethical Issues in the ICU ■

75

End-of-life Care in Asian Intensive Care Units

Department of Pulmonary and Critical care medicine, Asan Medical Center, University of Ulsan College of Medicine

Younsuck Koh

The quality of dying of critically ills in an intensive care unit 

(ICU) is a key component of qualified intensive care as much 

as the quality of lives recovered. End-of-life (EOL) care is the 

care to be performed for terminally ill patients when death is 

imminent. EOL care frequently includes decisions on with-

holding and/or withdrawal (WH/WD) a life-sustaining ther-

apy (LST). Therefore, EOL care in the ICU imposes a broad 

understanding of patient’s wish, meaning of delivered intensive 

care, ethical and legal considerations, and other relevant issues 

on clinicians.

WH of LST commonly has been performed in Asian in-

tensive care units (ICUs). In a recently conducted intensive 

care physicians perception of EOL care in 466 ICUs of 16 

Asian countries/regions, for patients with no real chance of re-

covering a meaningful life, 70.2% intensivists of the re-

spondents reported almost always or often withholding 

LST(1). But these proportions varied widely among Asian 

ICUs. In a hypothetical setting of hypoxic-ischemic encephal-

opathy, the corresponding range to implement DNR order was 

48.4% to 100% among the respondents. 

Multiple factors related to country or region, including eco-

nomic, cultural, religious, and legal differences, as well as per-

sonal attitudes, were associated with different EOL care level 

in Asian ICUs. In addition to patients and their families suf-

fering, the financial burden related with EOL care is frequent 

issue in most of Asian ICUs. And, familial input is strongly in-

fluential in Asian countries. Conflict between caregivers and 

family members over the level and nature of EOL care is often 

apparent when financial burden is underlined. Legal concern 

related to the WH/WD of LST is also not well addressed in 

most Asian countries. Fair resource allocation under limited 

medical resources is another hidden big issue of EOL care in 

Asia.

It is not usual and easy to discuss EOL care with critically 

ill patients in advance in Asian ICUs. The advance directive or 

POLST (physician orders for LST) is not a prevalent way to 

perform the EOL care in Asia. Patients and their families do 

not like to discuss about death in the early stages of intensive 

care. Patient’s wish on EOL care is not usually clear. Hospital 

ethic committees do not seem to function well to cope with en-

countered EOL care issues at patient’s bedside in most Asian 

countries. Under these barriers of EOL care decision making, 

patient beneficence and autonomy may not have been carefully 

considered. In fact, discussions regarding patient preferences 

for resuscitation could be often delayed and preferences may be 

neglected, leading to the receipt of unwanted medical care. 

To overcome these barriers, clinicians’ role to guide EOL 

care through shared decision processes is really significant, be-

cause either unresponsive cares or overly burdensome is not a 

patient’s best interests. Clinicians should carefully prioritize the 

relevant issues on EOL life care under diverse societal, legal, 

religious, economic, cultural, and ethical backgrounds.

1. Phua J, Joynt GM, Nishimura M, et al. Withholding and 

withdrawal of dddlife-sustaining treatments in intensive care 

units in Asia. JAMA Intern Med 2015;175:363-71.
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Ethical Issues Related to Limited Critical Care 
Resources in Pandemic

Tokyo Bay Urayasu Ichikawa Medical Center

Shigeki Fujitani

Human beings have encountered various pandemics such as 

plague, cholera, H1N1 influenza and MERS. During pan-

demic crisis, the medical system may not be able to provide 

life-saving medical resources such as vaccines or mechanical 

ventilators to all patients who may otherwise survive. In such 

circumstances, health care providers need to switch the ethical 

framework from individual patient-focused approach to public 

population-oriented approach, “The greatest good for the 

greatest number of people”. To make the shift possible for the 

society during pandemic, advanced discussion, debate and de-

velopment of allocation policy of limited medical resources un-

der transparency are essential. In this presentation, we will fo-

cus on the ethical aspects of preparation and development of al-

location policy of mechanical ventilators for the possible future 

pandemic crisis.
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Donation after Circulatory Death: Issues in Critical Care

Korea Organ Donation Agency, Seoul National University College of Medicine

Jongwon Ha

Donation after circulatory death (DCD) describes the re-
trieval of organs for the purposes of transplantation that follows 
death confirmed using circulatory criteria. 

WHO has developed international guidelines concerning 
DCD and the adaption of DCD worldwide for the resolution 
of organ shortage.

The 1995 Maastricht classification was defined DCD cate-
gories according to the circumstances of the donor’s death and 
modified DCD categories in 2003: (1) Category I -dead on ar-
rival; and (2) Category II- unsuccessful resuscitation (CPR); 
and (3) Category III- awaiting cardiac arrest following with-
drawal of care; and (4) Category IV - cardiac arrest after brain 
death; and (5) Category V- cardiac arrest in a hospital patient. 
(Category I, II and V – uncontrolled; Category III, IV – con-
trolled) 

Many countries have developed specific DCD category for 
each country owing to these complex medical, legal, ethical, 
and logical concerns. The majority of DCD donors in 
Belgium, the Netherlands, the United Kingdom, and the 
United States are type III, whereas type II donors predominate 
in France and Spain.

In Netherlands, 45% of all donors were DCD donors and in 
Belgium, 28% of all donors were DCD donors in 2014. 

In Japan, DCD has been accepted for many years as an or-
gan resource because of a cultural aspect and social problem of 
DBD. But DBD is increasing since the revised Law for Organ 
Transplantation was enacted (July 17, 2010) and 56% of all 
donors were DBD donors in 2013.

The graft survivals of kidney and extra renal organs trans-
plantation do not differ in DCD versus DBD and DCD uti-
lization for transplantation has been increasing as a part of 
transplant programs.

But in Korea, only 1% of all donors were DCD donors over 
the last decade and DCD utilization is limited to kidney and 
liver transplantation.

The process of withdrawing life-sustain therapy (W-LST) 
is an essential step in all controlled DCD programs. A W-LST 
decision can be justified for the patient’s best interests. But the 
risk of conflict of interest in the W-LST decision is widely 
working with controlled DCD programs. 

The relevant issues are as follows; (1) conflicts of interest in 
the W-LST decision; 

(2) the W-LST procedure (where, how, and by whom) and 
how it might differ/interfere with end-of life care; (3) the risk 
of hastening death ; and (4) whether there is a need for specific 
informed consent.

In spite of many obstacles, we should be solved such as tech-
nical, legal, ethical including the withdrawal of life-sustaining 
therapy, public trust, and professional integrity, we have to de-
velop DCD practice that comply with the Korean society.
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Ethical Issues of Organ Donation and Managing Donors

Division Chief, Critical Care Medicine National Center for Child Health and Development

Satoshi Nakagawa

Organ donation in Japan

There were 58 donors after brain death and 33 donors after 

cardiac death in Japan in 2015. These numbers are low com-

pared to Korea, as well as the countries in the North America 

and the Europe. Why is the organ donation not popular in 

Japan? 

Brain death is not widely accepted as human death in Japan. 

Brain death is human death only when the dying person is be-

coming a organ donor, otherwise, we cannot say that brain 

death is human death legally. Therefore, Intensivists in Japan 

should have double standard for the death declaration. This is 

one of the reasons that the organ donation is not popular in 

Japan. 

Japanese considers that discussing death, in school, in work 

place, and in the society, is taboo. Japanese seldom discuss 

their own deaths in their family. When we look back 50 years 

ago or so, the majority of Japanese died home with their family 

around. Younger generation learned how the human being 

dies when experiencing family’s death. However, family struc-

ture has changed significantly in the last decades from the large 

families with three or even four generations to the small core 

families with two generations. In the small core families, chil-

dren do not experience the death of family members until they 

lose their parents in their late adult ages. Therefore, Japanese 

seldom discuss among family members what they want to be 

after death. 

According to the statistics and reports, 50% of Japanese 

agree to become organ donors when they become brain dead. 

However, there are many obstacles including family consent 

and physician’s attitude. Family members sometimes consider 

that death is the process of dying and they do not want the 

abrupt cessation of treatment and tend to wait until the pa-

tient’s heart stops beating. 

As described above, the physicians have double standard. 

Brain death is not legally the death of human being in Japan. 

When the patient fulfils the criteria of brain death, but there is 

no consent of organ donation from the family members, we 

cannot declare death in Japan. 

Managing donors 

Sometimes we must face the conflicts between the care of 

dying person and harvesting organs. When caring the dying 

person, we consider withholding the active treatment. We may 

allow the hypotension and allow the heart beat stops. On the 

other hand, when caring organ donors, in other words, harvest-

ing donor organs, we are asked to support the blood pressure 

at a certain level. The physicians who have experience of donor 

management can understand what to do to the organ donors, 

however, the other members of managing team, including 

nursing staff, may have difficulty to understand the difference 

between the two different management plan. 

I would like to discuss the current situation and ethical as-

pects of organ donation and managing donors in Japan.
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Patient-and Family-Centered Care in 
Adult Critically Ill Patients

Department of Intensive Care Medicine, Kameda Medical Center, Kamogawa, Chiba, Japan

Yoshiro Hayashi

Patient- and family-centered care is an approach that in-

cludes patients and their family members in decision-making 

processes and the delivery of health care. Patients must be al-

ways respected and should be treated as an autonomous 

individual. Care based on patients’ individual physical and 

emotional needs is important. In critical care, where difficulty 

in making full communication between intensivists and pa-

tients is likely to exist and hard decision related to end-of-life 

often needs to be made, the importance of family-centered care 

is greater than any other area of medicine. In making relation-

ship with patients and/or family members, open communica-

tion of knowledge and professional expertise are needed. 

Physical comfort, emotional support and alleviation of fear and 

anxiety are also important elements in critical care. Palliative 

care has increasingly become important component of compre-

hensive care for critically ill patients regardless of their diag-

nosis or prognosis. Consensus recommendations for end-of-life 

care in the ICU and clinical practice guidelines for support of 

the family in the patient-centered ICU by the American 

College of Critical Care Medicine, a clinical policy statement 

on palliative care for patients with respiratory

diseases and critical illnesses by the American Thoracic 

Society, and a position statement on palliative and end-of-life 

care for patients with cardiopulmonary diseases by the 

American College of Chest Physicians may be helpful tools for 

providing palliative care in ICU.
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Patient/Family-Centered Care in Critically Ill Pediatric Patients

Department of Pediatrics, Seoul St. Mary’s Hospital, The Catholic University of Korea

Jong-seo Yoon

Applying the principle of patient/family-centered care to the 

treatment of critically ill children promotes the partnership be-

tween the patient, their family, and medical providers, thereby 

(1) improving patient outcomes, (2) reducing healthcare costs, 

and (3) efficiently harnessing medical resources. Patient in-

formation provided by caregivers is the most essential in-

formation to consider when making medical decisions. Many 

studies have reported the benefits of caregivers’ lengthy stays 

with critically ill patients in the pediatric intensive care unit 

(PICU). Staying with the patient all day means that caregivers 

may remain with the patient even during shift changes, proce-

dures, and emergency situations, situations from which care-

givers were traditionally excluded. Allowing caregivers to be 

present during daily rounds, access medical records, and en-

gage in conversations with the medical staff can promote an ex-

change of accurate patient information, which reduces errors in 

communication and ultimately increases patient and caregiver 

satisfaction. Promoting the participation of caregivers in the 

treatment of critically ill children in pediatric PICUs would (1) 

reinforce the caregivers’ roles as parents, (2) maintain a strong 

bond between parents and children, and (3) mitigate the poten-

tial psychological shock during critical procedures or car-

diopulmonary resuscitation s. In this report, we seek to impart 

the significance of this principle through a discussion of the 

methods of patient/family-centered care in a pediatric ICU 

setting.
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Haemodynamic Monitoring Made Easy

Professor of Intensive Care Medicine, University College London

Mervyn Singer

Haemodynamic monitoring is key to optimizing the 

circulation. While monitoring pressures (blood pressure, filling 

pressure) are clearly important, it is crucial to assess flow 

(cardiac output) as the provision of adequate delivery of oxy-

gen and substrates to the tissues is the main function of the 

circulation. The pressures are of secondary importance. 

Bedside assessment of flow is frequently suboptimal so the 

clinician will often take the wrong option, for example giving 

unnecessary fluid or starting a vasopressor infusion when the 

patient is still in need of fluid. As oxygen delivery consists of 

cardiac output, haemoglobin and oxygen saturation it is rele-

vant to consider all three variables when deciding on the ad-

equacy of tissue perfusion. 

Markers such as lactate and base deficit are useful adjuncts 

to markers of organ hypoperfusion such as urine output and al-

tered mentation in determining the severity of the underlying 

condition and gauging the response to treatment. However, no 

single test offers perfect sensitivity and specificity so the clini-

cian should take all clinical and laboratory features into 

consideration. 

Static physiological values are less helpful than assessing the 

dynamic response to an intervention, such as a fluid challenge, 

a straight leg raise, or a change in PEEP on the ventilator. 

This circulatory challenge yields far more information that can 

usefully guide management. I use the Starling curve as my 

main means of optimizing intravascular volume, i.e. giving a 

200-250 ml fluid challenge over 5-10 minutes and assessing 

the effect on stroke volume 5-10 minutes later. A rise in stroke 

volume >10% suggests the patient is fluid responsive so may 

benefit from further fluid if evidence of tissue hypoperfusion or 

other problem persists.

Finally, the tools used to monitor the circulation all have 

their deficiencies, many of which the user is unaware of. 

Inaccurate measurements may be made because the device it-

self is inaccurate or the underlying physiology or pathophysiol-

ogy of the patient causes purious results to be given. For exam-

ple, pulse pressure variation will be inaccurate if the arterial 

line is damped, in spontaneous breathing, or if the patient has 

tidal volumes <8 ml/kg (i.e. below that recommended for 

ICU patients).
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Reducing Mortality in Sepsis

Chief, Division of pulmonary, critical care, and sleep medicine 
Alpert Medical School at Brown University

Mitchell M. Levy

Severe sepsis is a major cause of morbidity and mortality 

and a leading reason for Intensive Care Unit (ICU) admission 

[1,2,3]. In 2002 the Surviving Sepsis Campaign (SSC) was 

launched to improve outcome in sepsis [4]. Evidence-based 

guidelines were developed to optimize care of patients with se-

vere sepsis and septic shock and reduce mortality [5,6]. A 

multifaceted model was developed using guideline bundles to 

change bedside practice. Furthermore, an international SSC 

database was developed [4]. Data from this database showed 

sustained, continuous quality improvements in sepsis care. 

Participation up to two years was associated with reductions in 

in-hospital mortality rates (5.4% over 2 years (95% CI, 2.5–
8.4%))[7] In addition, other studies have been published re-

porting positive effects on bundle adherence and mortality 

[8-11]. 

The development and publication of guidelines often do not 

lead to changes in clinical behavior and guidelines are rarely, if 

ever, integrated into bedside practice in a timely fashion 

(12-17). The most effective means for achieving knowledge 

transfer remains an unanswered question across all medical dis-

ciplines (18,19). Recognizing that implementing guidelines 

presents a significant challenge, SSC set out to develop and 

evaluate a multifaceted model to change bedside practice to be 

consistent with the recently published management guidelines 

for patients with severe sepsis and septic shock. A central part 

of that program was an international registry into which pro-

viders could recruit and enter patients and monitor their in-

stitution’s performance. 

One of the challenges of standardizing care through per-

formance measures is the wide variation in resources, admin-

istrative models and health care systems both within countries 

and across cultures. However even with these differences, the 

use of basic measures such as fluid administration and timing 

of antibiotics can serve to create a minimum standard of care 

that is accessible across resource limited environments. Recently, 

unadjusted in-hospital mortality differences were reported in 

ICUs participating in SSC initiatives in Europe versus the 

USA that disappeared after case-mix adjustment, indicating 

the importance of case-mix adjustment [20,21]. 

The recent SSC publication—a performance improvement 

effort by hospitals across Europe, South America, and the 

United States--- recruited the largest prospective series of se-

vere sepsis patients yet studied (22). The effort took place in 

30 countries, was voluntary (no sites or clinicians were paid for 

data collection or for becoming part of the Campaign), and was 

multidisciplinary, reflecting the ethos of the founding pro-

fessional societies. By instituting a practice improvement pro-

gram grounded in evidence-based guidelines, SSC increased 

compliance with the change bundles that was associated with 

better patient outcomes. These results are consistent with other 

published studies that established the impact of performance 

“bundles” on outcomes (23-25). 

SSC was a performance improvement process, and not a 

dedicated scientific evaluation of the impact of the guidelines 

on clinical outcome. Efficacy was inferred by observation of 

change over time, rather than through the more rigorous ap-

proach of a randomized controlled trial. Thus, conclusions re-

garding the clinical impact of bundle elements, or even of the 

process itself, must be interpreted with caution. The ob-

servation that early detection of infection and institution of an-

tibiotic therapy led to improved survival is consistent with both 

empirical data (26) and generally held professional opinion. 

Certain limitations must be considered in interpreting find-

ings from prospective, performance improvement studies. 
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Participation in the process is usually entirely voluntary. The 

hospitals themselves are not necessarily representative of hospi-

tals that do not participate, and the generalizability of findings 

is, therefore, speculative. Further, it is difficult to know wheth-

er patients in these studies are a comprehensive or representa-

tive sample of all potentially eligible subjects. Most important, 

The independent association of compliance with performance 

measures or “bundles” with outcome does not necessarily im-

ply a causal relationship between the measures and outcomes. 

While the consistency of the positive results reported in pub-

lished studies does support some relationship between the per-

formance measures and improved outcomes, a true causal rela-

tionship has not yet been established. In addition, the fact that 

performance improvement studies are susceptible to general 

trends in the change in mortality and clinical practice patterns 

over time is another potential limitation of these studies. 

In conclusion, the results in the published literature strongly 

suggest that the use of multifaceted performance improvement 

initiatives are successful in changing sepsis treatment behavior 

and associated with improved survival. Many unanswered 

questions remain that could provide direction for future re-

search, including the mortality trend in hospitals that have not 

implemented the bundles, and confirmation of which compo-

nents of the bundles reduce mortality. 
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Prognosis prediction in ECMO

한림대학교 의과대학, 호흡기내과

박 성 훈

체외막형산소화(extracoporeal membrane oxygenation, 

ECMO) 치료는 많은 의료 자원과 숙력된 전문가를 필요로 

하는 고비용의 치료법이다. 따라서 제한된 자원을 원활하게 

이용하고, 가장 적절한 환자를 선택하는 것은 매우 중요하다, 

이러한 측면에서 ECMO 치료가 고려되는 환자에게 예후를 

예측하는 것은 중요하고, 기관마다 치료 수준을 비교할 수 있

다는 또 다른 장점이 있다고 본다. 심장 보조를 위한 정맥-동

맥 체외막형산소화 (venoarterial ECMO) 치료에서는 예후 예

측 모델은 거의 없지만 폐 보조를 위한 정맥-정맥 ECMO 

(venovenous ECMO) 치료에서는 예후 예측 모형들이 최근에 

발표된 바 있다. 이 중 대표적인 모형이 이탈리아의 ECMOnet 

score, 프랑스의 PRESERVE (PRedicting dEath for SEvere 

ARDS on VV-ECMO) score, 13년간 축적된 ELSO data 를 

이용해 만들어진 RESP (Respiratory Extracorporeal Membrane 

Oxygenation Survival Prediction) score 가 있다. ECMOnet 

score는 2009 신종인플루엔자(H1N1) 유행 시에 신종인플루

엔자에 의한 급성호흡곤란증후군 (acute respiratory distress 

syndrome, ARDS) 환자 60명을 대상으로 만들 모델로(생존

률, 68%), pre-ECMO hospital length of stay, bilirubin, crea-

tinine, hematocrit, mean arterial pressure의 5가지 항목으로 되

어 있고, 총점 10점으로 이루어져 있다. 이 모델은 AUC value 

가 0.857 (0.754-0.959)로 높았고, 외적 타당도(external vali-

dation) 검사에서도 0.694 (0.562-0.826)로 비교적 좋은 수치

를 보여주었다. 저자들은 4.5점을 가장 적절한 cutoff value로 

평가하였고, 결론에서는 influenza ARDS 환자는 extrapul-

monary organ function가 환자의 예후와 깊은 관련성이 있음

을 주장하였다. PRESERVE score 는 2008-2012년의 기간 동

안 프랑스의 3개 기관에서 140명의 ARDS 환자(세균성 폐렴, 

45%, 인플루엔자 폐렴, 26%, 수술 후 폐렴 17%, 기타 12%)를 

대상으로 만든 모델이다. 이 환자군의 ICU 생존률은 64%, 6

개월 생존률은 60%였다. 이 모델에는 총 8개의 변수가 포함되

었고, 이중에는 prone position과 Plateau pressure가 포함되었

으며, SAPSII 대신 SOFA score 가 포함되었다. 또 다른 특징

으로는 PaO2/FiO2 가 의미 없는 변수로 확인되었다는 점이다. 

점수는 0 ~ 14점으로 되어 있고, AUC value는 0.89 

(0.83-0.94)로 매우 높았으나 외적 타당도에 대한 검증을 시행

하지 않았기 때문에 overfitting의 가능성(단점)이 있다고 볼 

수 있다. 

RESP score는 2000-2012년의 ELSO 자료(총 2,335명, VV 

ECMO 82%)를 이용하여 만든 모델로 내적 타당도와 외적 

타당도가 모두 이루어진 예측 모델이다. 이 모델은 총 12 종류

의 변수가 포함되어 있고(-22점 ~ 15점), AUC value가 0.73 

(0.71-0.75)로 높게 나타났다. 이 모델을 subgroups 중에서 

'missing data로 제외된 군' 혹은 '바이러스 폐렴에 해당하는 군'

에만 적용한 경우에도 타당도가 높게 나타났고, 2009년 이전 

환자군과 이후 환자군을 따로 분석한 경우에도 각각 높은 타

당도를 보여주었다. PRESEVER score 와의 공통점은 나이, 

면역억제, 인공호흡기기간, 인공호흡기압력(peak inspiratory 

pressure or plateau pressure)이 예후와 관련 있었고, ECMO 

시작 전의 저산소증의 정도(PaO2/FiO2)가 예후와는 관련성

이 없었다는 점이다. 하지만, prone position을 분석에 포함시

키지 못하였다는 단점이 있다. RESP score 의 가장 큰 장점은 

대규모의 다국적인 데이터를 이용했다는 점으로, 이 모델을 

국제 표준으로 삼고 각 기관의 수행능력을 비교 평가할 수 있

다는 장점이 있다. 

프랑스의 Roch 등에 의해서는 mobile ECMO로 전원 되어 

온 환자군을 이용하여 예측 모델을 만들었다. 총 85명의 환자

(지역사회폐렴 35%, 인플루엔자폐렴 23%, 원내폐렴 14%. 기

타 28%)를 대상으로 하였고(56%의 병원 사망률), 분석 변수 

중에서 나이, 3시간 이전의 SOFA 점수, 인플루엔자 감염이 

의미 있는 변수로 확인되었다. 특히 45세 이하의 환자에서는 

organ dysfunction 유무가 환자의 예후와 무관하다는 결과가 

나와서 이들에게는 좀 더 적극적인 (mobile) ECMO 치료를 

고려할 수 있다고 주장하였다. 

ECMO 환자의 예후를 예측하는 것은 환자 선택 뿐만 아니

라 환자 가족에 대한 설명에서도 매우 중요한 부분을 차지한
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다. 지금까지 발표된 몇몇 모델들을 종합하여 보면 나이, 면역

억제, 바이러스(인플루엔자) 폐렴, SOFA 점수가 중요한 예후

인자로 여겨지고 있고, 저산소증 정도는 ECMO 시작 여부에 

영향을 주지만 이미 ECMO를 시행한 환자의 예후와는 관련

성이 없어 보인다. 앞으로 나오게 될 EOLIA 연구에서는 

prone positioning, neuromuscular blocker, nitric oxide 의 역할

에 대해 추가적인 자료를 제시할 것으로 기대된다.
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ECMO in MERS Patients

Dept. of Thoracic and Cardiovascular Surgery, Anam Hospital, Korea University Medical Center

Jae-Seung Jung

ECMO for ARDS

1st successful survived patient by using the ECMO who 

had acute post-traumatic respiratory failure.1) However two 

major randomized trials showed negative result for using 

ECMO in ARDS.2), 3) Therefore many clinicians had not been 

applied the ECMO for ARDS.

H1N1 outbreak in 2009 became a trigger for using ECMO 

in ARDS.4) And two randomized trials also recommended to 

early refer severe ARDS patients to regional ECMO center 

for improving outcomes.5), 6)

MERS-CoV

• At the first tiem, Middle East Respiratory Syndrome due 

to Corona virus(MERS-CoV) was reported in June, 2012 

at Jeddah, Saudi Arabia. This virus was similar to 

SARS-CoV, but mortality and comorbidities rate was very 

higher (40% vs. 9.6%).7) 

• MERS is a viral respiratory disease caused by a novel 

coronavirus.

• Typical symptoms include fever, cough, and shortness of 

breath. Pneumonia is common, but not always present.

• Overall Mortality: 36%

• The virus does not seem to pass easily from person to per-

son unless there is close contact, such as occurs when pro-

viding unprotected care to a patient.

• The majority of cases have resulted from human-to-hu-

man transmission in health care settings.

• No vaccine or specific treatment is currently available.

Outcomes of ECMO during MERS-CoV 
outbreak in Korea

The outbreak of MERS-CoV infection in South Korea or-

iginated from the index case in which the patient developed fe-

ver after returning from the Middle East. Some patients’ hy-

poxia signs rapidly aggravated and despite the high oxygen 

mechanical ventilation, the saturation of arterial oxygen could 

not be maintained. ECMO application for acute respiratory 

distress syndrome (ARDS) which could not be recovered by 

conventional therapy has increased. Many countries and cen-

ters, including Saudi Arabia, reported ECMO usage for 

MERS-CoV induced ARDS. We report our experiences and 

results of ECMO therapy for MERS-CoV in South Korea. 

Data were collected from 7 hospitals where ECMO was used 

for the treatment of MERS-CoV induced ARDS after IRB 

certification and Korea Centers for Disease Control and 

Prevention. We analyzed the characteristics of ECMO-MERS 

patients, severity scores and factors associated with mortality. A 

total of 186 patients were diagnosed as MERS-CoV in South 

Korea. Among them, 13 patients (7.0 %) were applied with 

ECMO. The median age of the patients was 57 years old, pre 

ECMO median Murray, REPS and SOFA score were 

3.25 (2.75~12), 2 (0~7) and 10 (4~20), respectively. The 

pre-ECMO average value of PaO2/FiO2 was 71.5 (51.1 ~124). 

13 patients (61.5%) were successfully weaned from ECMO, 7 

patients (53.8%) discharged by walking, and finally 6 patients 

(46.1%) were deceased. Only 3 patients needed CRRT 

(continuous renal replacement therapy). 1 patient received 

lung transplantation (LTx), however he died in post LTx 59th 

day. 

Unlike the previously known information, renal involve-

ments of MERS-CoV did not stand out, even in patients who 
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needed ECMO. The survival discharge rate of ECMO pa-

tients for MERS-CoV showed positive results in South Korea. 

Except the patients whose application of ECMO were delayed 

in the initial outbreak period, the MERS-CoV induced ARDS 

patients who were rapidly treated with ECMO after a fast de-

cision mostly survived. We recommend a very early application 

of ECMO for cases of obstinate ARDS induced by 

MERS-CoV in countries where MERS-CoV occur in the fu-

ture, and we hopefully predict it will increase the survival rate 

during the crisis
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Awakening and Rehabilitation in ECMO
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Dohyung Kim

Although ventilator support rescues patients from ARDS, 

many of these patients die due to MOF from VILI. Therefore, 

LPV and short duration mechanical ventilation are necessary 

to prevent VILI. However, it is nearly impossible to maintain 

respiration only with LPV in severe ARDS cases; thus, high 

volume and pressure ventilation is inevitably performed to 

maintain respiration and rescue life even though these proce-

dures are harmful to the lungs. Furthermore, mechanical ven-

tilation destroys diaphragmatic proteins, reduces their syn-

thesis, and triggers atrophy of the diaphragm. Ventilator-in-

duced diaphragm dysfunction (VIDD) occurs within 18–24 h 

of mechanical ventilation. VIDD increases the possibility of 

weaning failure and plays a role increasing the duration of me-

chanical ventilation. This vicious cycle continues until the 

lungs are damaged by long-term mechanical ventilation. 

Finally, the patient dies due to MOF after failed weaning from 

the ventilator.

Awake ECMO has been applied experimentally as a ven-

tilator alternative in various clinical fields. In particular, awake 

ECMO has gained general acceptance as an effective bridge 

treatment modality for patients awaiting lung transplantation. 

Invasive mechanical ventilation is a risk factor for mortality 

and morbidity due to acute lung injury during the bridge to 

lung transplantation. During the waiting period, many patients 

are placed on a mechanical ventilator for long periods, and die 

due to VILI-related complications before receiving lung 

transplantation. Although some patients have a chance at lung 

transplantation, the results are often poor due to respiratory 

muscle dystrophy or other organ failure due to VILI. Use of 

awake ECMO has become increasingly accepted to overcome 

the disadvantages of mechanical ventilation during the bridge 

to lung transplantation. ECMO replaces mechanical ven-

tilation and eliminates the risk of ventilator-associated 

complications. Furthermore, patients receiving aggressive 

physical therapy during ECMO support may be able to in-

crease their pre-transplant conditioning. 

However, ECMO is not actively used during in treatment 

for severe ARDS. Because ECMO is used in patients re-

fractory to conventional mechanical ventilation, it is difficult to 

maintain respiratory function using awake ECMO alone with-

out mechanical ventilation. Although the first successful use of 

awake ECMO was reported by Hannover’s group in a patient 

with septic shock and ARDS in 2012, and they reported a clin-

ical series of awake ECMO in 2013, ECMO has not gained 

general acceptance as an alternative to conventional treat-

ment[12, 13]. The first actual clinical results were poor, as 

Hannover’s group reported 50% failure and 33% mortality in 

patients on awake ECMO. No reports by any other groups 

have been published about applying awake ECMO in adults 

as a bridge to recovery from severe ARDS. 

Considering the initial results of awake ECMO, the awake 

ECMO strategy appeared not to be feasible in all patients with 

severe ARDS, who require full support of both a ventilator and 

ECMO during ARDS. Awake ECMO must be used in se-

lected patients with ARDS and during the entire ARDS 

period. We decided that patients with postoperative ARDS 

would be the most appropriate group for the first trial of awake 

ECMO. Most surgical originating cases of ARDS are acute 

onset and most patients are not on long duration mechanical 

ventilation before ARDS onset, so the patients did not progress 

to respiratory muscle dystrophy. Because most causes of 

ARDS are bleeding or surgery-related complications, the cause 

can often be corrected within a short time. We designed our 

awake ECMO program for weaning from ECMO or a 
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ventilator. Applying awake ECMO as a ventilator alternative 

is impossible in the disease-aggravated phase of severe ARDS 

because the patient’s condition is too poor to maintain respira-

tion using ECMO monotherapy. In our results, the mean 

pre-ECMO P/F ratio was < 60. We selected two options for 

weaning ECMO and ventilator use during the ARDS recov-

ery phase. Generally, breathing effort decreased when a patient 

stabilized, and the patient was weaned from ECMO, followed 

weaning from the ventilator. This conventional technique is 

necessary in cases of long-duration ventilator care, but pneu-

monia, VILI, and VIDD can develop. To overcome the prob-

lems of long-term ventilator use after weaning from ECMO, 

awake ECMO was applied after the first ventilator weaning. 

Weaning from a ventilator shifts the respiratory effort to the 

patient. The patient’s effort and mechanical ventilation should 

be synchronized before weaning from the ventilator. ECMO 

decreases respiratory effort and makes it possible to wean the 

patient from a ventilator in a state when weaning from the ven-

tilator was previously impossible. Finally, ECMO decreased 

the duration of mechanical ventilation and maintained sponta-

neous breathing before the patient recovered from ARDS. We 

emphasize that ECMO reduced the duration of mechanical 

ventilation and prevented VILI and VIDD. 

 However, awake ECMO was always not useful in cases of 

severe ARDS. Weaning from awake ECMO was not effective 

in cases of weaning a patient too early from the ventilator or in 

cases of progressively aggravated pulmonary disease. If respi-

ratory effort begins to increase after weaning a patient form the 

ventilator, the weaning process must be stopped. Most pa-

tient’s blood PaO2 and PaCO2 are stably maintained by 

ECMO, although the underlying disease may be refractory to 

recovery. If respiratory effort increases with a stable ABGA, it 

suggests that the lung disease is aggravated, the respiratory 

muscles are fatigued, and that an additional ventilator trial is 

required for a second weaning. 

We experienced three cases of failed awake ECMO. The 

causes of failure were related to trying to wean the patients 

from awake ECMO too early. One patient failed the first 

weaning due to too early an extubation before lung recovery; 

her respiratory effort increased gradually after extubation with 

a normal ABGA and she was re-intubated before respiratory 

muscle fatigue developed. She was re-tried on awake ECMO 

after 2 days of ventilator care and lung recovery. We success-

fully weaned that patient from awake ECMO, and she was 

discharged without sequelae. Two patients died due to under-

lying lung disease aggravation. When we retrospectively re-

viewed these two cases, one had progressed respiratory muscle 

weakness due to long-duration pneumonia and ventilator care 

before intubation. The other case was using awake ECMO be-

fore lung function improved sufficiently to self-respire during 

awake ECMO. Considering Hannover’s group and our cases, 

awake ECMO is not appropriate in cases in which the under-

lying lung disease has not reversed or respiratory muscle dys-

trophy is too great for weaning.

In conclusion, awake ECMO was a useful treatment mo-

dality in cases of severe postoperative ARDS, as it prevented 

long-duration mechanical ventilation and decreased the fre-

quency of VILI. Additionally, awake ECMO made it possible 

for patients to breathe spontaneously and prevent the respira-

tory muscle dystrophy. However, excess application of awake 

ECMO did not increase the success rate of weaning in cases of 

severe ARDS. Thus, awake ECMO should be applied to se-

lected patients. It is difficult to determine the feasibility of 

awake ECMO in cases of severe postoperative ARDS based 

only on our results because of the small number of cases. 

Further clinical research and trials should be performed. 
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Best Abstract Prize Competition-1

발관 성공을 예측하는데 초음파를 이용한 횡경막 

움직임과 두께 변화의 임상적 유용성 비교

유정완1, 김호철2*

삼성창원병원 호흡기내과1, 창원경상대학교병원 호흡기내과2

연구배경: 중환자에서 발관을 성공 여부는 예후과 관련되어 있다. 최

근 초음파는 중환자실에서 활용도가 높다. 초음파를 이용한 횡경막

의 움직임이나 두께 변화를 이용하여 인공호흡기로부터 이탈이나 발

관의 성공여부를 예측하는 연구들이 있었다. 하지만 이 두 가지 측정 

방법 중 어느 것이 발관 성공을 예측하는데 더 좋은 지표인지 비교한 

연구는 드물다. 

대상 및 방법: 2015년 5월부터 2016년 2월까지 단일 대학병원 내, 외

과계 중환자실에서 48시간 이상 인공호흡기를 적용 후에 자발적 호

흡 시도를 한 후 발관을 준비 중인 환자를 대상으로 후향적으로 분석

하였다. 발관 하기 전 24시간 이내로 초음파를 이용하여 오른쪽 횡경

막의 움직임과 흡기-호기시 횡경막의 두께의 변화 퍼센트를 측정하

였다. 발관의 실패는 발관 후 48시간 이내 기관내관의 재삽입, 비침습

적 인공호흡기의 적용, 사망으로 정의하였다. 

결과: 59명의 환자가 연구에 포함이 되었다. 전체 환자의 평균 횡경

막의 움직임과 흡입시, 호기시 간의 횡경막 두께 변화 퍼센트는 각각 

1.47cm ± 0.65 cm, 41.8% ±35.4% 였다. 46명 (77.9%)의 환자가 발

관 성공을 13 (22.1%)명의 환자는 발관 실패는 하였다. 횡경막의 움

직임의 정도는 발관 성공 환자에서 그렇지 않는 환자보다 유의하게 

컸다 (발관 성공, 1.64cm ± 0.58 cm vs. 발관 실패, 0.86 ± 0.51 cm, 

P<0.001). 횡경막 근육의 두께 변화 퍼센트 또한 발관 성공 환자에

서 발관 실패 환자 보다 컸다. (발관 성공, 46.6% ± 37.5% vs. 발관 실

패, 24.6% ± 18.8%, P=0.024). 발관 성공에 대한 두 지표의 ROC 

곡선의 면적은 횡경막 움직임 0.839 (95% CI, 0.720-0.921), 횡경막 

두께의 변화 퍼센트 0.707 (95% CI, 0.574-0.818)로 두 지표 간에 유

의한 차이를 보였다. (P=0.02). 횡격막 움직임의 절단값을 1.13 cm

을 했을때 민감도는 80.4%, 특이도는 84.6%였다. 횡경막 두께변화 

퍼센트의 절단값을 23.5%로 했을 때 민감도는 73.9%, 특이도는 

61.5% 였다. 

결론: 기도내관의 발관 성공을 예측하는데 횡경막의 움직임 정도가 

횡경막의 두께 변화의 퍼센트 보다 더 유용할 것으로 생각된다.

Key words: 발관, 초음파, 횡경막, 움직임, 두께

Best Abstract Prize Competition-2

Implication of plasma EphA2 levels in 

patients with sepsis

Su Hwan Lee, Ah Young Leem, Joo Han Song, 
Moo Suk Park, Young Sam Kim, Se Kyu Kim, 
Joon Chang, Kyung Soo Chung*

Division of Pulmonology Department of Internal Medicine Institute of 
Chest Diseases Severance Hospital Yonsei University College of 
Medicine Seoul Republic of Korea

Background: Eph/ephrin proteins were known to play roles in in-

flammation induced by infection, injury, inflammatory disease. The 

purpose of this study is evaluation the association between EphA2 re-

ceptor and sepsis.

Method: We analyzed SIRS, sepsis, severe sepsis and septic shock pa-

tients that were admitted in medical ICU from 2015.3 to 2015.9. The 

laboratory data was collected within 24hrs from admission to MICU. 

Subjects were divided into two groups on the basis of 28 days-mortal-
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ity and analyzed.

Results: Total 145 patients were collected data and blood sample. The 

28-day mortality rate were 29.7% (n=42). No differences were ob-

served between survivors and non survivors in sex, age, BMI, pro-

portion of positive blood culture, CRP of first day of admission and 

procalcitonin of first day of admission. Median APACHE II score 

(24 vs. 29, p=0.002), median SOFA 1 score (8 vs. 13, p<0.001) and 

median EphA2 receptor (33.3 vs. 78.5, p<0.001) were significantly 

higher in the non survivors group. And significant correlation was ob-

served between EphA2 receptor and APACHE II score (r2=0.084, 

p<0.001), EphA2 receptor and SOFA 1 score (r2=0.116, 

p<0.001). Area under the curve (AUC) for EphA2 on receiver oper-

ating characteristic (ROC) curve was 0.690 (95% CI, 0.608-0.764), 

AUC for APACHE II on ROC curve was 0.659 (95% CI, 

0.576-0.736) and AUC for SOFA 1 score on ROC curve was 0.745 

(95% CI, 0.666-0.814). AUC of EphA2 and SOFA 1 score 

(p=0.309), AUC of EPhA2 and APACHE II score (p=0.619) did 

not statistically different. 

Conclusion: EphA2 receptor might be associated with sepsis patients 

who were admitted MICU. EphA2 receptor ability to predict 28 

days-mortality of sepsis patients might be competitive to the 

APACHE II score or SOFA 1 score.
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Best Abstract Prize Competition-3

Delta Neutrophil Index(DNI) as a prognostic 

marker of mortality in pneumonia sepsis.

So Young Park1*, SooYun Moon2, YongBum Park3, 
MyungJae Park1, YunSoo Shim4, SungHoon Park5

Kyung Hee University Hospital1, Korea University Gurohospital2, 
Kang Dong Sacred Heart Hospital3, KangNam Sacred Heart Hospital4, 
Hallym University Hospital5

Background: Pneumonia sepsis is leading cause of death in critical ill 

patients. Recently, DNI has been reported to be useful in the diag-

nosis of sepsis. This study evaluates the clinical utility of DNI as a 

prediction marker in patients with pneumonia sepsis. 

Materials And Methods: We conducted a retrospective study from 

January 2013 to March 2015. The study was carried out in Kangdong 

Sacred Heart Hospital Medical Intensive Care Unit on patients with 

pneumonia sepsis patients. The DNI was measured in 3 consecutive 

days for patients admitting to ICU. The DNI was calculated using an 

automatic hematology analyzer. Primary outcome of this study was 28 

days mortality. 

Results: A total 89 patients with pneumonia sepsis were included in 

this study. 28-days in hospital mortality was 29% (26/89). In uni-

variate analysis, severe sepsis/ septic shock patients, use of inotropics, 

use of continuous renal replacement therapy, use of ECMO, SOFA 

score, lactic acid level, DNI of 3rd day of ICU(DNI day 3) admission 

were significantly associated with hospital mortality. In Cox propor-

tional regression analysis, sepsis showed (95% confidence interval 

(CI) 1.55-12.302; Exp(B) 4.373; p-value 0.005), DNI 3 (DNI of 3rd 

day of ICU admission with cut off value above 3) was (95% CI 

1.193-7.504; Exp(B) 2.993; p-value 0.019) and ECMO was (95% 

CI 1.449-16.107; Exp(B) 4.831; p-value 0.10), which remained a sig-

nificant predictor of 28 days of hospital mortality.

Conclusion: Higher DNI 3 is an independent predictor of hospital 

mortality in patients with pneumonia sepsis.

Key words: delta neutrophil, sepsis, pneumonia

Best Abstract Prize Competition-4

Measurement of Salivary Cortisol Levels in 

the Critically Ill Patients

이진우, 김윤지, 김정희, 이상민*

서울대학교병원 내과

Background: Although the measurement of free cortisol remains ideal 

in assessment of hypothalamic pituitary adrenal function, it is not rou-

tinely measured. Cortisol in saliva correlates well with the biologically 

active free cortisol in the circulation. The aim of this study was to in-

vestigate the utility of morning basal and ACTH-stimulated salivary 

cortisol in critically ill patients and compare the results with non-crit-

ically ill patients. 

Methods: We prospectively enrolled 49 mechanically ventilated pa-

tients with various illnesses and 120 patients from the outpatient clinic. 

Serum and saliva samples were drawn between 8 am and 10 am. The 

salivary samples were inadequate in 14 critically ill patients (28.5%) 

and these patients were excluded in the final analysis. Salivary cortisol 

levels were measured using an enzyme immunoassay kit. 

Results: Critically ill patients (n=34) were significantly older and had 
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lower BMI, serum albumin and higher serum creatinine compared to 

the non-critically ill patients (n=120). After adjustments for these pa-

rameters, both basal and stimulated salivary and serum cortisol levels 

were higher in critically ill patients. Increment of salivary cortisol, but 

not serum cortisol were higher in the critically ill patients. In critically 

ill patients, there was significant correlations among serum albumin, 

basal salivary cortisol, increment of serum cortisol and the patient’s 

APACHE II scores. Increment of serum cortisol was the only sig-

nificantly different variable between the APACHE II score ≥25 

group and the APACHE II score < 25 group. Receiver-operating 

characteristic (ROC) analysis allowed the cutoff level of delta serum 

cortisol to be 8.2 mg/dL (sensitivity, 76.5%; specificity, 64.7%; 

AUC=0.753). 

Conclusion: Both basal and stimulated salivary and serum cortisol lev-

els were higher in critically ill patients. Increment of serum cortisol 

was significantly higher in the APACHE II >25 group.

Key words: salivary, cortisol, adrenal insufficiency

Best Abstract Prize Competition-5

An association between a cardiac intensivist 

and mortality in adult cardiac intensive care 

unit

Soo Jin Na1, Jin Kyung Park1, Chi Ryang Chung1, 
Chi-Min Park1, Gee Young Suh1, Jeong Hoon Yang1,2*

Department of Critical Care Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Korea1, Division 
of Cardiology, Department of Internal Medicine, Samsung Medical 
Center, Sungkyunkwan University School of Medicine, Seoul, Korea2

Background: Dedicated intensive care unit (ICU) physician staffing 

was associated with a reduction of ICU mortality in the medical ICU. 

However, limited data were available on the role of a cardiac in-

tensivist in the cardiac intensive care unit (CCU). We compared the 

clinical outcomes in adult patients admitted to CCU before and after 

implementing the cardiac intensivist-directed care. 

Methods: We enrolled 2,424 consecutive patients admitted to a CCU 

at Samsung Medical Center, from January 2012 to December 2015. 

In January 2013, CCU was changed from an open-unit to a 

closed-unit which managed by a dedicated cardiac intensivist. We div-

ided patients into open-unit group (n=616) and closed-unit group 

(n=1808). The primary outcome was ICU mortality.

Results: Closed-unit group had significantly lower ICU (8.9% vs 

4.3%; p<0.001) and hospital (10.9% vs 6.3%; p<0.001) mortality 

compared to the open-unit group. The decrease in ICU (54.5% vs 

23.5%; p=0.001) and hospital (57.6% vs 29.4%; p=0.003) mortality 

in closed-unit group were consistent in 135 (open-unit group 33, 

closed-unit group 102) patient with profound cardiogenic shock treat-

ed with extracorporeal membrane oxygenation. Reduction in overall 

hospital length of stay (LOS) was observed in closed-unit group (20.3 

± 67.0 vs 14.2 ± 24.7 days; p=0.028). ICU LOS (4.2 ± 17.7 vs 

3.1 ± 5.6 days; p=0.125) and ICU re-admission rate (7.8% vs 5.8%; 

p=0.082) were decreased as well after conversion to closed-unit al-

though these results were not statistically significant. 

Conclusions: Dedicated cardiac intensivist was associated with reduc-

tions of hospital and ICU mortality in patient with cardiovascular dis-

ease requiring critical care. 

Key words: Cardiac intensivist, intensive care unit
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Best Abstract Prize Competition-6

The best prediction model for trauma 

outcomes of the current Korean population

정경원*, 권준식, 이국종

아주대학교 의과대학 외과학교실 외상외과

Introduction: Injury severity scoring systems that quantifies and pre-

dicts trauma outcomes have not been established in Korea yet. This 

study was designed to find out what the most proper system for the 

Korean trauma population is. 

Methods: We collected and analyzed the data from trauma patients 

who admitted to our institution from January 2010 to December 

2014. Injury Severity Score (ISS), Revised Trauma Score (RTS), and 

Trauma and Injury Severity Score (TRISS) were calculated for the 

enrolled patient data. Areas under the receiver operating characteristic 

(ROC) curve (AUC) for the prediction ability of each scoring system 

were obtained, and a pairwise comparison of ROC curves was 

performed. Additionally, the cut-off values were estimated to predict 

mortality, and the corresponding accuracy, positive predictive value, 

and negative predictive value were obtained.

Results: Total 7,120 patients (6,668 blunt and 452 penetrating in-

juries) were enrolled in this study. The AUCs of ISS, RTS, and 

TRISS were 0.866, 0.894, and 0.942 and the prediction ability of the 

TRISS was significantly better than others (p < 0.001, respectively). 

The cut-off value of the TRISS was 0.9082, with a sensitivity of 

81.9% and specificity of 92.0%; mortality was predicted with an accu-

racy of 91.2%; its positive predictive value was the highest at 46.8%.

Conclusion: These results of our study was performed for the data of 

an institution suggest that the TRISS is the best prediction model for 

trauma outcomes of current Koran population. The further study was 

needed for the big data from multicenter in Korea. 

Key words: outcomes, injury, severity

Best Abstract Prize Competition-7

Powerful predictors of long-term mortality in 

ICU survivors

Shin Young Ahn1*, Seung Seok Han2, Ho Jun Chin3, 
Sejoong Kim3

Department of Internal Medicine, Korea University Guro Hospital, 
Seoul, Korea1, Department of Internal Medicine, Seoul National 
University College of Medicine, Seoul, Korea2, Department of Internal 
Medicine, Seoul National University Bundang Hospital, Gyeonggi-do, 
Korea3

Background: Critical illness is an important health issue because of 

the high mortality and sizeable costs. As critical illness in-hospital 

mortality has decreased during past few decades, interest in long-term 

outcomes of ICU survivors has deepened. We explored the predictors 

of long-term outcomes in ICU survivors.

Methods: A total of 2,823 patients were admitted from June 2004 

through June 2010 to the ICU of the tertiary referral center and were 

followed-up until February 2015. We excluded patients younger than 

18 years old and patients previously diagnosed with end-stage renal 

disease on dialysis and malignancy. Totally, 1,016 ICU survivors who 

were followed more than 90 days after hospital discharge were re-

viewed retrospectively using electronic medical records. 

Results: During follow up 497 patients (48.9%) died. We elucidated 

patient characteristics according to postdischarge long-term mortality 

in ICU survivor. Factors that associated with long-term mortality in-

cluded higher age and APACHE ll score at the time of ICU admis-

sion and lower BMI, Hb, cholesterol and albumin at the time of ICU 

admission and discharge. Acute kidney injury (AKI) development and 

recovery status within 3 months after AKI event, comorbidities such 

as chronic kidney disease (CKD) and DM were also associated with 

long-term mortality. After multivariable Cox regression analysis, not 

recovered status of AKI was the most powerful predictors of 

long-term mortality in ICU survivor (OR 1.910, 95% CI 

1.203-3.034, p=0.006). Higher APACHE ll score, lower level of Hb 

and sepsis at the time of ICU admission increased the risk of not re-
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covered status of AKI. 

Conclusions: AKI and its recovery status serve as powerful predictors 

of long-term mortality in ICU survivor. And lower level of Hb, high-

er APACHE ll score and sepsis at the time of ICU admission made it 

difficult to recover AKI. Based on these results, we try to monitor he-

moglobin level and treat AKI aggressively in critically ill patients.

Key words: long-term mortality, ICU survivor, AKI

Best Abstract Prize Competition-8

qSOFA is an acceptable bedside tool to 

predict adverse events within 24 hours after 

MET activation

Hwan il Kim1, Dae-Sang Lee1*, Chi-Min Park2, 
Kyeongman Jeon3, Jeong Hoon Yang4, Chi Ryang 
Chung1, Jeong-Am Ryu1, Jinkyeong Park1, Gee Young 
Suh3

Department of Critical Care Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Korea1, 
Department of Surgery, Samsung Medical Center, Sungkyunkwan 
University School of Medicine, Seoul, Korea2, Division of Pulmonary 
and Critical Care Medicine, Department of Medicine, Samsung 
Medical Center, Sungkyunkwan University School of Medicine, Seoul, 
Korea3, Division of Cardiology, Department of Medicine, Samsung 
Medical Center, Sungkyunkwan University School of Medicine, Seoul, 
Korea4

Back ground and objective: Recently, Quick Sequential Organ 

Failure Assessment (qSOFA) has been developed to identify sepsis, 

which was related with high mortality .Traditionally, Modified Early 

Warning Score (MEWS) has been used to identify the patients with 

deterioration. Between the MEWS and qSOFA scoring systems, 

there are similarities in some values, such as heart rate, respiratory rate 

and alteration of mentality. Early identification of deteriorating pa-

tients is important in preventing poor outcomes. The aim of this study 

was to compare qSOFA and MEWS to predict adverse event in pa-

tients with medical emergency team (MET) activation.

Method: This is retrospective analysis with prospectively collected da-

ta from March 2013 to February 2016 in a university-affiliated, ter-

tiary referral hospital. Adverse events were defined as admission to the 

intensive care unit and mortality within 24 hours after MET activation. 

The primary outcome was the occurrence of an adverse event 

Result: During the study period, 4019 Patients were managed by 

MET. Eligible 3507 (87.3%) Patients were finally analyzed, except 

from loss of data, they do not resuscitate at the time of the MET acti-

vation in the general ward 2102(59.9%) patients experienced adverse 

event within 24hrs after MET activation. Mean age was 61.7 ± 15.2 

years. Male was dominant 1951(55.6%). The median and inter-

quartile range of qSOFA and MEWS were higher in the adverse 

event group than non-adverse event group (p<0.001, respectively). 

qSOFA was superior to MEWS in predicting adverse events within 

24 hrs after MET activation (area under the receiver-operating char-

acteristic curve, 0.666 versus 0.633, p<0.05)

Conclusion: This study shows that qSOFA is an acceptable bedside 

tool to predict ICU admission and mortality within 24 hours after 

MET activation 

Key words: qSOFA(Quick Sequential Organ Failure Assessment), 

MEWS(Modified Early Warning Score), MET(Medical Emergency 

Team)

Best Abstract Prize Competition-9

Clinical implication of time-weighted average 

lactate in resuscitated cardiac arrest patients

이시형1, 김중희2, 김규석2*

옥천성모병원1, 분당서울대병원2

Background: It has been known that serum lactate levels measured af-

ter successful resuscitation have prognostic information in out-of-hos-

pital cardiac arrest (OHCA) patients. However, how to summarize 

the multiply measured values for optimal prognostic performance is 

not clear. Recently, time-weighted average (TWA) has been gaining 

popularity as a method for averaging multiply measured biomarkers. 

We evaluated the prognostic performance of various TWA-based 

methods.

Method: OHCA patients which have 2 and more serum lactate levels 
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measurement within first 24 hours after sustained return-of-sponta-

neous circulation (ROSC) and who were treated in a single tertiary 

hospital from Jan, 2008 to July, 2014 were included. Serum lactate 

levels during the first 24 hours after sustained ROSC were collected 

from patient medical records. Three kinds of TWA of the lactate 

measurements were calculated from each patient using last observation 

carried forward (LOCF), reverse-LOCF and trapezoid rule. Other 

measurement methods including the first, last, maximum, minimum 

and arithmetic mean were also calculated for evaluation. We calcu-

lated the AUROC of the calculated TWA and non-TWA values in 

prediction of neurologic recovery after 6 months (6-month CPC 1 or 2)

Results: Among 444 patients who achieved sustained ROSC, 245 pa-

tients were included, 37 (15.1%) had a good neurologic outcome. At 

6-hour after sustained ROSC, TWA using reverse-LOCF method 

had the highest AUROC (0.889), and was followed by TWA using 

LOCF (AUROC = 0.874). AUROC of Three kinds of TWA- 

based methods were slightly decreased with the progress of time, but 

similar with the value of arithmetic mean method which was greater 

than other non-TWA methods.

Conclusion: TWA of the lactate levels at the early phase after sus-

tained ROSC exhibits good performance for prediction of good neu-

rologic outcome in OHCA patients. 

Key words: OHCA, lactate, outcome
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O-1

Autophagy primes neutrophils for neutrophil 

extracellular trap formation during sepsis

So Young Park1, Yong Bum Park2, Myung Goo Lee2, 
Myung Jae Park1, Younsuck Koh3, Chang-Won Hong4*

Pulmonary and Critical Care Medicine Kyung Hee Medical Center1, 
Division of Pulmonary Allergy and Critical Care Medicine, Department 
of Internal, Kyung Hee Medical Center2, Department of Pulmonary 
and Critical Care Medicine, Asan Medical Center University of Ulsan3, 
Department of Physiology, College of Medicine, Kyungpook National 
University4

Neutrophils are key effectors in the host's immune response to sepsis. 

Excessive stimulation or dysregulated functions of neutrophils are 

considered responsible for the pathogenesis of sepsis. Here, we report 

that neutrophil autophagy primes neutrophils for increased neutrophil 

extracellular trap (NET) formation, which is responsible for host sur-

vival during sepsis. Neutrophils isolated from septic patients expressed 

high levels of the autophagy-specific protein LC3 and were primed 

for NET formation in response to subsequent phorbol 12-myristate 

13-acetate (PMA) stimulation. These neutrophils showed decreased 

mean lobe counts and distinct changes in surface marker expression 

(CD62Ldim/CD64brt). In contrast, neutrophils isolated from non-sur-

viving septic patients showed dysregulated autophagy and decreased 

responses to PMA stimulation. In a mouse model of sepsis, autophagy 

augmentation improved survival via a NET-dependent mechanism. 

Our study provides important insights into the role of autophagy in 

neutrophils during sepsis. 

Key words: autophagy, neutophil, sepsis

O-2

Pre-and Post-injury Treatment of EphA2 

Monoclonal Antibody Attenuate VILI in Mouse 

Model

Eun Hye Lee1, Byoung Hoon Park2, Young Sam Kim1, 
Se Kyu Kim1, Joon Chang1, Moo Suk Park1*

Yonsei University College of Medicine, Severance Hospital1,
Gyeonggi-do Medical Center, PAJU Hospital2

Background: Ephrine ligands and Eph receptors are both cell surface 

molecules, and mediate cell-cell interaction. They contribute to several 

functions including angiogenesis, cell migration, inflammation and re-

pair after injury. Injurious mechanical ventilation (MV) induces cell 

stretch and a loss of cell junction that may increase vascular 

permeability. Lung injury increases the expression of EphA2, but the 

role of EphA2 in ventilator-induced lung injury (VILI) is not well 

understood.

Methods: Wild type male C57BL/6J mice, 8~10 weeks of age, were 

subjected to MV by tracheotomy with injurious (VT 24 ml/kg; PEEP 

0) for periods of up to 5 hours. Pulse oximetry (MouseOx; Starr) 

were monitored. Mouse were divided 4 groups (each n=4); 1) 

non-ventilated control, 2) high tidal volume (HTV) MV, 3) EphA2 

monoclonal antibody (mAb) 4 ug IP 1 hr before HTV MV, 4) 

EphA2 mAb 4 ug 2 hr after HTV MV. The effect of pre- and 

post-treatment of EphA2 mAb in VILI mouse model were evaluated. 

Results: The BAL cell counts in 4 groups were significantly increased 

in HTV MV group and decrease in EphA2 mAb treatment groups 

(0.2 ±0.1, 2.9±1.2, 0.2±0.1, and 0.2±0.1 x 103, respectively). BAL 

protein (0.1±0.1, 0.4±0.2, 0.2±0.1, 0.3±0.1 mg/mL, respectively) 

and lung injury scores (18±6, 63±6, 23±15, and 38±6) also 

showed same results. Expression of EphA2 and ephrineA1 were sig-

nificantly increased in HTV group and decreased in EphA2 treatment 

groups. After EphA2 mAb treatment, PI3K 110γ and phospho-Akt 

were decreased in VILI. 

Conclusions: This study demonstrates that EphA2-ephrinA1 signal-
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ing is involved in the pathogenesis of VILI and EphA2 antagonism 

inhibits the PI3K-Akt pathway through EphA2-EphrineA1 

regulation. EphA2 mAb may be a promising therapeutic drug for 

acute lung injury. 

Key words: EphA2-ephrinA1, EphA2 Monoclonal Antibody, ven-

tilator-induced lung injury

O-3

LE attenuates bupivacaine-mediated 

inhibition of vasodilation induced by KATP 

channels

Ju-Tae Sohn*, Seong-Ho Ok, Il-Woo Shin, Sebin Kang

Department of Anesthesiology, Gyeongsang National University School 
of Medicine

Background: The goals of this in vitro study were to investigate the 

effect of lipid emulsion (LE) on the toxic dose bupivacaine-mediated 

inhibition of vasodilation induced by adenosine triphosphate-sensitive 

potassium (KATP) channel agonist levcromakalim in isolated endo-

thelium-denuded rat aorta.

Methods: The effects of combined treatment with Intralipid (LE) 

and toxic dose local anesthetics (bupivacaine, ropivacaine and mepiva-

caine), and toxic dose local anesthetics alone on the vasodilation in-

duced by levcromakalim in isolated rat aorta were examined. The ef-

fect of combined treatment with LE (1%) and bupivacaine, and either 

bupivacaine or LE alone on the levcromakalim-induced membrane 

hyperpolarization in rat aortic vascular smooth muscle cells was inves-

tigated using whole cell patch clamp technique. 

Results: LE attenuated bupivacaine-induced inhibition of vasodilation 

induced by levcromakalim in a concentration-dependent manner (Fig. 

1A). However, LE did not significantly alter mepivacaine-induced in-

hibition of vasodilation induced by levcromakalim (Fig. 1C). In addi-

tion, high concentration only (1%) of LE attenuated ropiva-

caine-mediated inhibition of vasodilation induced by levcromakalim 

(Fig. 1B). LE attenuated bupivacaine-mediated inhibition of levcro-

makalim-induced membrane hyperpolarization.

Conclusion: These results suggest that LE attenuates toxic dose bupi-

vacaine-mediated inhibition of vasodilation induced by KATP chan-

nel in a lipid solubility dependent manner (lipid solubility: bupiva-

caine > ropivacaine > mepivacaine). 

Key words: Lipid emulsion, toxic dose bupivacaine, adenosine tri-

phosphate-sensitive potassium channel

O-4

Compare the intracranial pressure control 

after unilateral and bilateral decompressive 

craniectomy

Do-Sung Yoo*

Uijongbu St. Mary's Hospital, The Catholic Univeristy of Korea 
College of Medicine 

Object: Decompressive craniectomy is one of the treatment option for 

the patients with uncontrollable increased intracranial pressure. 

Various kind of surgical methods are applied as decompression 

surgery. But surgical effect according to the decompressive methods 

has not reported. Authors tried to compare the clinical outcome be-

tween the unilateral and bilateral decompression. 

Methods: For the last 5 years, 491 patients undertook decompressive 

craniectomy. Among them, 259 patients included in this retrospective 

analysis, who undertook unilateral or bilateral hemicraniectomy, due 

to supratentorial pathologies, iGCS less than 8, measured the decom-

pression bone size and follow-up more than 6 months. Clinical out-

come were compared between the unilateral and bilateral DC groups, 

according to the mortality and favorable neurologic outcomes (GOS: 

4-5). Also analyze the clinical influence of decompression area size 

and pathology side. 

Results: The mean age was 52.1 (median 54 yrs, male:fe-

male=179:80), iGCS (5.9 1.7, p=0.091) and iICP (27.9 15.9 

mmHg, p=0.694), were statistically no different in both groups. 

Post-operative ICP value was no statisitic significance (19.1 vs. 17.6 

mmHg, p=0.9.6) Compare the clinical outcomes between the unilat-

eral and bilateral DC groups, mortality rate (32.0% vs 34.3%, 

p=0.40) and favorable outcome (34.0% vs 44.9%, p=0.19) showed 

no statistical different. Compare the size of decompression, total de-
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compression size was larger in bilateral DC group (22.2% vs. 31.0%, 

p=0.14) but decompression size in pathologic side was larger in uni-

lateral DC group (43.9% vs. 35.0%, p=0.01). 

Conclusion: Decompressive craniectomy has proved effective in ICP 

control but according to the surgical methods was not different. On 

our study, clinical outcome was statistically no difference in unilateral 

and bilateral DC groups. Decompress near the pathologic site, is ef-

fective to absorb the vector of brain swelling. Authors would like to 

propose that decomp

Key words: decompressive craniectomy, intracranial pressure, outcome

O-5

D-dimer and cerebral infarction in critically ill 

patients with malignancies

유정암1*, 양정훈1, 이대상1, 박진경1, 조중범1, 정치량1, 박치민1, 
방오영2, 서지영1

삼성서울병원 중환자의학과1, 삼성서울병원 신경과2

Background: D-dimer measurements have been used in the diagnosis 

of a variety of thrombosis-related diseases. We evaluated whether 

D-dimer measurements are helpful to diagnose cerebral infarction 

(CI) in critically ill cancer patients. 

Methods: We retrospectively evaluated all patients with malignancies 

who underwent brain magnetic resonance imaging (MRI) between 

2010 and 2014 at the oncology intensive care unit (ICU) of Samsung 

Medical Center. Brain MRI scanning was performed when CI was 

suspected because the patients had acute neurological deficits during 

their ICU stay. We compared D-dimer levels between patients finally 

diagnosed as having or not having CI, and analyzed dif-

fusion-weighted imaging lesion patterns. 

Results: A total of 88 patients underwent brain MRI because of clin-

ical suspicion of CI. Altered mental status and hemiparesis were most 

common neurological deficits. CI was finally diagnosed in 43 (49%) 

patients. Multiple arterial infarctions (40%) were more common than 

single arterial infarctions (9%). Cryptogenic stroke etiologies were 

most common (n = 27, 63%). There were no significant differences 

in D-dimer levels between patients with and without CI (P = 0.319). 

Although D-dimer levels were not helpful in diagnosing CI, D-dimer 

levels were associated with cryptogenic etiologies in critically ill cancer 

patients. D-dimer levels were higher in the cryptogenic etiology group 

than in the determined etiology group or the non-infarction group (P 

= 0.003). In multivariate analysis, elevated D-dimer levels (> 3.92 

μg/mL) were only associated with cryptogenic stroke (adjusted OR 

27.1; 95% CI, 2.916 – 252.633). 

Conclusions: In conclusion, D-dimer measurements may be helpful to 

diagnose cryptogenic stroke and abnormal D-dimer levels may be as-

sociated with cancer-related stroke in critically ill cancer patients.

Key words: D-dimer, cerebral infarction, cancer

O-6

Impact of Nocturnal Desaturation on Early 

Neurological Deterioration Following Ischemic 

Stroke

Tae Jung Kim, Han-Gil Jeong, Sang-Bae Ko*

Seoul National University Hospital

Background: The mechanisms of early neurological deterioration 

(END) in patients with acute stroke remain unclear. Although sys-

temic hypoxia is associated with stroke and poor outcome, it is un-

known that relationship between nocturnal desaturation and END. 

We assessed the relationship between nocturnal oxygen desaturation 

(NOD) in the stroke unit (SU) and END following acute stroke.

Methods: A total of 298 patients with acute ischemic stroke who were 

admitted to the SU between July 2013 and May 2015 were recruited. 

The oxygen desaturation index (ODI) was calculated from pulse oxi-

metry data sampled every 1 minute during 9 hours on the first night 

(10:00 PM-7:00 AM) after admission and nocturnal desaturation 

was defined as an ODI of at least 5 per hour. END was defined as an 

increase of 2 ≥ points from the baseline NIHSS score during 7 days 

after onset. We compared the clinical characteristics and NOD be-

tween patients with and without END. 

Results: Among the total patients (age, 67.7; male, 54.4%), thir-

ty-eight (12.8%) patients experienced END. The proportion of NOD 

was significantly greater in the END group (47.4% vs. 12.3%, P < 

0.001). After adjustment, we found that NOD was independently as-

sociated with END (Odds ratio, 7.45; 95% confidence interval, 

3.00-18.49). Among the END patients, 52.6% patients (n=20) had 

END while sleeping. Moreover, NOD was more frequently observed 

in patients with END while sleeping compared to those with END 

during daytime (77.8% vs. 22.2%, P = 0.003).

Conclusions: This study demonstrated that NOD in the SU was asso-

ciated with END after acute ischemic stroke. This suggests that in-

tensive monitoring of nocturnal desaturation in the SU could be an 

important factor in preventing END following acute stroke. 

Key words: Nocturnal Desaturation, Stroke Unit, Neurological deterioration



제35차 대한중환자의학회 정기학술대회

104

O-7

Clinical significance of gray-white matter 

ratio in post cardiopulmonary resuscitation in 

pediatric

조화진1*, 정인석2, 김영옥1

전남대학교병원 소아청소년과1, 전남대학교병원 흉부외과2

Backgrounds: Approximately 50% of cardiopulmonary resuscitation 

(CPR) have successful retur of spontaneous circulation (ROCS). 

Predictors of neurologic outcome after CPR are not yet been estab-

lished in pediatric patients. Computed tomography (CT) scans of the 

brain shows characteristic findings after cardiac arrest such as a loss of 

differences between grey matter (GM) and white matter (WM). 

Herein, we analysed the densities of GM and WM in CT scans of 

patients after ROSC to evaluate whether the densities can have clinical 

significance in pediatric patients. 

Method: We retrospective reviewed post –CPR patients from Jan 

2010 to Dec. 2015. We enrolled those who underwent brain CT with-

in 24h after ROSC. We excluded those who had underlying brain le-

sions, hemorrhage or developmental delay. We measured density in 

housefield unit by using circular regions of interests (10mm2) in GM 

(caudate nucleus and putamen, medial cortex) and WM (posterior 

limb of internal capsule, genu of corpus callosum, medial white mat-

ter). We calculated GWR and compared GWR with normal controls. 

Results: Among 40 padiatric patients who had CPR, 28 met inclusion 

criteria. The mean average GWR in patients who underwent CPR 

were 0.94±0.07. The mean av GWR in controls were 1.00±0.06. Av 

GWR in post CPR patients were significantly lower than controls 

(p=0.0025). Among those 28 patients, 5 had none to mild neurologic 

compication, 5 had moderate, 7 were coma, 10 could not survive after 

CPR. There was no statistical difference in GWR regarding neuro-

logic outcome. 

Conclusion: There was clinical significance of GWR in post CPR pe-

diatric patients. Further prospective studies are needed.

Key words: Cardiopulmonary resusciation, Brain CT, Gray-white 

matter ratio

O-8

Clinical usefulness of capnographic 

monitoring when inserting a feeding tube

유정암1, 최경진2, 양정훈1, 이대상1, 전경만1, 조중범1, 박치민1*, 
서지영1

삼성서울병원 중환자의학과1, 삼성서울병원 외과2

Background: It is not rare for a small-bore feeding tube to be inserted 

incorrectly into the respiratory system in critically ill patients. Thus, 

monitoring is necessary to prevent respiratory malplacement of the 

tube. We investigated the utility of capnographic monitoring to pre-

vent respiratory complications due to feeding tube mispositioning in 

critically ill patients.

Methods: This study was a pre and post-interventional study, includ-

ing 445 feeding tube placements events studied retrospectively in the 

medical and surgical intensive care units of the Samsung Medical 

Center. We compared outcomes between time periods before and after 

capnographic monitoring and documented any respiratory complications. 

Results: Feeding tubes were inserted in 275 cases without capno-

graphic monitoring. Capnographic monitoring was performed in 170 

cases. Sixteen patients (4%) had respiratory complications of all tube 

placements. Feeding tube was inserted into the trachea in 11 (2%) pa-

tients and for a pneumothorax in five (1%) patients. Fourteen cases of 

respiratory complications were detected in the control group (14/275, 

5%, 10 tracheal insertions and four pneumothoraxes). Two respiratory 

complications were detected in the capnographic monitoring group 

(2/170, 1%, one tracheal insertion and one pneumothorax). Respiratory 

complications were detected less frequently in the capnographic mon-

itoring group than that in the control group (P = 0.035). 

Conclusions: Capnographic monitoring is simple, easy to learn, and 

may be useful to prevent respiratory complications when placing a 

feeding tube in a critically ill patient. 

Key words: capnographic monitoring, feeding tube, critically ill patient
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O-9

Invention of Guide Catheter Irrigation 

Monitoring Device for Carotid Interventional 

Procedures

Bum-Tae KIm*

Stroke Center, Soonchunhyang University Bucheon Hospital

Background: The thromboembolic events during carotid interven-

tional procedures of neuroendovascular therapy (NET) are the major 

complications of concern that can be occasionally fatal. We have de-

veloped an idea for the monitoring system and present a unique in-

vention of the guide catheter irrigation monitoring device (GCIMD) 

for NET.

Methods: In order to design a convenient device working in the prac-

tical use in NET, we have consulted and shared the ideas with the 

electrical engineers about putting the invention. 

Results: The GCIMD consisted of three parts of optical sensor, main 

body and electric adapter. In brief, the basic principles of working of 

the GCIMD are as follows. The optical sensor is attached to the drip-

ping chamber of the line to irrigation solution. The main body had the 

small light and speaker to make an alarm sounds. The sensor monitors 

the dripping of flush solution. If the dripping stops more than three 

seconds, a warning alarm has been activated. So, the operating physi-

cians can concentrate and check the guide catheter irrigation. After the 

use of the GCIMD, there was no major thromboembolic complication 

in conjunction with the thrombotic occlusion of the guide catheter in 

our institute. 

Conclusion: A brilliant invention of the GCIMD can prevent the 

thromboembolic complication during carotid interventional proce-

dures of NET. This GCIMD might be put to practical use soon. 

Key words: Monitoring, Thromboembolic complication, Carotid in-

tervention

O-10

Is the PA temperature really gold standard for 

TTM?

Taegyun Kim1, Kyoung Min You1, Gil Joon Suh1, 
Woon Yong Kwon1*, Sang-Bae Ko2, Kyoung Su Kim1, 
Min Ji Park1

Department of Emergency Medicine, Seoul National University College 
of Medicine1, Department of Neurology, Seoul National University 
College of Medicine2

Background: During targeted temperature management (TTM), pul-

monary artery temperature was recommended for estimating brain 

temperature. However, there have been few data to show if pulmonary 

artery temperature well estimates brain parenchymal temperature. We 

performed this study to investigate whether pulmonary artery temper-

ature well estimates brain parenchymal temperature during TTM in 

swine cardiac arrest model.

Methods: This study was conducted on 4 male domestic pigs (30 ± 5 

kg). After 8 minutes of no-flow time that was induced by ventricular 

fibrillation, cardiopulmonary resuscitation was provided, and the re-

turn of spontaneous circulation was achieved. TTM (core temper-

ature, 32 – 34°C) was maintained for 8 hours post-return of sponta-

neous circulation, and the animals were rewarmed for 12 hours. 

During TTM, brain parenchymal and pulmonary artery temperatures 

were measured by Bowman perfusion monitorⓡ (HemadexTM, 

Cambridge, MA) and Swan-Ganz catheter (Edwards Lifesci. Corp., 

Irvine, CA), respectively. Rectal temperature was also measured. Data 

were compared using the repeated measures ANOVA test with 

Dunnett post-hoc test.

Results: During TTM, brain parenchymal temperature was higher 

than pulmonary artery temperature (p = 0.026). The mean difference 

between the brain parenchymal and pulmonary artery temperature was 

0.44 ± 0.10℃. Rectal temperature was not different from brain pa-

renchymal and pulmonary artery temperatures (p = 0.064 and 0.914, 

respectively).

Conclusion: Pulmonary artery temperature did not well estimate brain 

parenchymal temperature during TTM. 

Key words: TTM, resuscitation
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O-11

Dynamic prediction of patient outcomes 

during ongoing cardiopulmonary 

resuscitation

Junkwon Cha1, Joonghee Kim1, Kyuseok Kim1*, 
Clifton W. Callaway2, Jongdae Park1, You Hwan Jo1, 
Jae Hyuk Lee1

Department of Emergency Medicine, Seoul National University 
Bundang Hospital1, Department of Emergency Medicine, University of 
Pittsburgh2

Background: The chance of achieving return of spontaneous circu-

lation (ROSC) or other favorable outcomes subsequent to ROSC 

changes dynamically during advanced cardiac life support (ACLS). 

We sought to estimate the dynamic probability of good outcomes dur-

ing ACLS using time-to-event analysis in out-of-hospital cardiac ar-

rest (OHCA) patients.

Methods and Results: Adult (≥18 years), non-traumatic OHCA pa-

tients who received ACLS after emergency department arrival were 

included. Clinical variables and initial arterial blood gas measurements 

were used as predictors. The duration of resuscitation effort modelled 

was the first thirty minutes of ACLS. Changing resuscitability was 

modelled as adjusted hazard rate of ROSC using multivariable 

Cox-regression analysis. Conditional probabilities of sequential clinical 

outcomes (1-week and 1-month survival and neurologic recovery de-

fined as 6-month cerebral performance category score <3) were mod-

elled using multivariable logistic regression analysis of patients who 

achieved ROSC. Each of the three conditional models and the ROSC 

hazard rate model were then combined to estimate the overall chance 

of each clinical outcome. Model performance was evaluated by com-

paring mean predicted probability with the actual prevalence of the 

outcomes. 727 patients were analyzed. The resuscitability during the 

first 30 minutes of ACLS changed over time with a rapid increase 

from 0-15 minutes followed by a rapid decrease after 15 minutes. 

Conditional probabilities of subsequent outcomes after ROSC also 

changed. Calibration test showed good correlation between mean pre-

dicted probability and actual prevalence.

Conclusions: Probability of ROSC or good subsequent outcomes 

changes in a multiphasic pattern over the first 30 minutes of ACLS. 

Key words: Advanced Cardiac Life Support, Cardiopulmonary re-

suscitation, Prognosis

O-12

HDL and ApoA1 can predict the neurologic 

outcomes in cardiac arrest patients

Jung In Ko, Kyung Su Kim*, Yong Su Son, 
Woon Yong Kwon, Gil Joon Suh

Department of Emergency Medicine, Seoul National University 
Hospital

Introduction: In many critical ill diseases such as acute pancreatitis 

and sepsis, a low serum level of high-density lipoprotein (HDL) and 

apolipoprotein A-1 (ApoA1) were associated with poor outcomes. In 

this study, we examined whether a serum level of HDL and ApoA1 at 

intensive care unit (ICU) admission is associated with a neurologic 
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outcomes in cardiac arrest survivors.

Methods: This study was a retrospective observational study con-

ducted in a single tertiary urban hospital ICU. All admitted patients 

following cardiac arrest were screened during from March 2013 to 

December 2015. Patients younger than 15 years and without admis-

sion lipid panel were excluded. Neurologic outcome was determined 

by hospital discharge cerebral performance categories (CPC). Good 

neurologic outcome was defined as CPC 1 and 2. 

Results: During the study period, 93 patients were admitted following 

cardiac arrest. Among them, 19 patients without lipid panel were 

excluded. Among 74 patients enrolled, 18 (24.3%) had a good neuro-

logic outcome. Serum levels of HDL and ApoA1 were significantly 

higher in patients with good discharge CPC (Table 1 and Fig 1). 

However, serum levels of total cholesterol, triglycerides, and apolipo-

protein B were not associated with neurologic outcomes. 

Conclusion: High serum levels of HDL and ApoA1 were associated 

with good discharge neurologic outcomes in patients with cardiac arrest.

Key words: Cardiac Arrest, HDL Cholesterol, Inflammation

O-13

Blood Glucose level and Neurologic Outcome 

in out-of-hospital cardiac arrest

윤호영*, 김중희, 김규석

분당서울대학교

Background: Hyperglycemia is associated with poor outcomes in crit-

ically-ill-patients. The association had also been observed in patients 

with ischemic cerebral injuries including out-of-hospital cardiac arrest 

(OHCA). Recently, time-weighted average (TWA) is gaining popu-

larity as a method to quantify the exposure to various endogenous and 

exogenous processes which would be a good candidate method in clar-

ifying the association between hyperglycemia exposure and neurologic 

outcome. We developed a new modified TWA method which em-

ploys a threshold to evaluate the association between the exposure to 

hyperglycemia and neurologic outcome in OHCA.

Methods: We retrospectively analyzed adult (age≥18) OHCA pa-

tients who achieved sustained ROSC and survived more than 24 

hours afterwards. Excluded were those with less than two measure-

ments of glucose during the 24 hours. The TWA blood glu-

cose(TWA-BG) was calculated as follows. 1) Interpolation between 

each measurements using trapezoid rule, 2) Extrapolation using the 

most nearby measurements, 3) Integration of the excess of the glucose 

level from the threshold (100mg/dL) and 4) Flattening out over the 

24-hour interval. We tested the association between TWA-BG and 

neurologic recovery (6-month CPC 1or2) using univariable and mul-

tivariable logistic regression.

Results: 200 patients were analyzed. The increased TWA-BG levels 

(50mg/dLto99mg/dL,100mg/dL to149mg/dL and over150mg/dL) 

were associated with poor neurologic recovery compared to the base-

line (under 50) with a dose-response relationship (odds ratio [OR] 

for favorable neurologic outcome, 0.28, 0.18 and 0.05; 95% con-

fidence interval[CI], 0.11-0.68, 0.07-0.45 and 0.01-0.16, re-

spectively; p-trend<0.001). The association did not change after mul-

tivariable adjustment(OR, 0.23, 0.14 and 0.04; 95% CI, 0.06-0.86, 

0.03-0.56 and 0.01-0.21,respectively; p-trend<0.001)

Conclusion: We found a strong dose-response relationship between 

hyperglycemia exposure and the long-term neurologic recovery 

Key words: Blood glucose; post resuscitation; neurologic outcome
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뇌사자에서의 스테로이드 투여가 장기 기능에 

미치는 영향

경규혁, 금민애, 나양원, 박상준, 양성수, 남창우*

울산대학교병원 외과

배경: 장기이식 대기자 수는 증가하고 있으나 뇌사 장기기증자 수는 

그에 미치지 못하고 있으며 그 차이는 점차 벌어 지고 있다. 뇌사 상

태에서 장기 기능은 지속적인 악화 경로로 진행되는 경우가 대부분

이며 다장기부전의 진행으로 장기 적출 전 심장사로 진행하여 장기 

기증에 실패하거나 기능이 저하된 장기를 이식하게 되는 경우도 많

다. 뇌사 상태에서 발생하는 ‘시상하부-뇌하수체-말초장기’ 의 호르

몬 조절 불능으로 혈압 저하 및 장기 부전이 더욱 악화된다. 본 연구

에서는 장기 적출 전 1-2일간의 스테로이드 투여가 뇌사자의 장기 기

능에 미치는 영향을 연구하였다.

대상 및 방법: 2010년 1월부터 2016년 2월까지 본원에서 장기를 기

증한 뇌사자를 대상으로 후향적 연구를 진행하였다. 장기 적출 전 

24-48시간 및 장기 적출 전 마지막의 총빌리루빈 및 크레아티닌의 변

화를 스테로이드 투여군과 비투여군으로 나누어 분석하였다. 15세 

미만의 소아, 간경화 및 만성신부전의 과거력이 있는 경우, 본원 재원 

기간이 24시간 이하인 경우 및 24-48시간 내의 혈액화학검사가 없는 

환자는 배제하였다.

결과: 총 51명의 뇌사자가 포함되었으며 스테로이드 투여군 32명, 비

투여군 19명이었다. 적출 전 24-48시간의 총빌리루빈은 투여군과 비

투여군 (0.9 mg/dL Vs. 1.1 mg/dL, p = 0.095) 간의 차이가 없었으

며 크레아티닌은 (1.62 mg/dL Vs. 1.22 mg/dL, p = 0.037) 투여군에

서 높았다. 적출 전 마지막 총빌리루빈은 (0.9 mg/dL Vs. 1.4 mg/dL, 

p = 0.032) 투여군에서 호전되었으며 크레아티닌은 (1.55 mg/dL Vs. 

1.11 mg/dL, p = 0.054) 로 두 군간의 유의한 차이가 소실되었다.

결론: 뇌사 장기기증자의 관리에서 스테로이드의 투여는 이식될 장

기의 기능을 유지하거나 호전시킬 수 있는 필수적인 치료이다

Key words: brain death, hormonal resuscitation, organ donation
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Use of argatroban in ECLS patients with 

severe thrombocytopenia Analysis of ten 

consecutive patients

Jeongwon Heo1, Kiick Sung2, Gee Young Suh3, 
Kyeongman Jeon3, Chi Ryang Chung3, Jinkyeong Park3, 
Jeong Hoon Yang4, Yang Hyun Cho2*

Division of Pulmonary and Critical Care Medicine, Department of 
Internal Medicine, Kangwon National University Hospital, 
Chuncheon-si, Gangwon-do, Korea1, Department of Thoracic and 
Cardiovascular Surgery, Samsung Medical Center, Sungkyunkwan 
University School of Medicine, Seoul, Korea2, Division of Pulmonary 
and Critical Care Medicine, Department of Medicine, Samsung 
Medical Center, Sungkyunkwan University School of Medicine, Seoul, 
Korea3, Division of Cardiology, Department of Medicine, Samsung 
Medical Center, Sungkyunkwan University School of Medicine, Seoul, 
Korea4

Background: Unfractionated heparin (UFH) is currently the stand-

ard anticoagulant in Extracorporeal life support (ECLS). Severe 

thrombocytopenia is frequently encountered during ECLS. Direct 

thrombin inhibitor can be an alternative when heparin-induced throm-

bocytopenia (HIT) is suspected.

Methods: We retrospectively reviewed all ECLS patients who re-

ceived argatroban as an alternative anticoagulant of UFH. The study 

period was from January 2014 to July 2015. The pretest clinical score 

(4 T’s) was calculated and higher than 4 was indication of using 

argatroban. The target level of activated clotting time or activated par-

tial thromboplastin time (aPTT) was 1.5 times of their upper normal 

value. Argatroban was maintained until negative laboratory result for 

HIT. Exclusion criteria for argatroban use were age under 18 years, 

chronic thrombocytopenia, active bleeding or severe coagulopathy. 

Recovery from thrombocytopenia was defined as platelet count > 

100,000/mm2.

Results: There were 191 patients during the study period. Ten pa-

tients (5.2%) met the criteria for use of argatroban and subsequently 

had argatroban infusion. No patients were revealed to have anti-plate-

let factor 4/heparin antibodies. Platelet counts were increased sig-

nificantly after argatroban administration (P=0.02). The maintenance 

argatroban dose averaged 0.1mcg/kg/min. There is neither significant 

bleeding nor thrombosis. There were four patients (40%) who recov-

ered from thrombocytopenia after using argatroban.

Conclusion: Argatroban can be a safe alternative of UFH in ECLS 

patients who are suspicious for HIT. Although no patient was con-

firmed as HIT, their platelet counts were increased significantly after 

argatroban administration in patients without HIT. 
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Clinical outcome and prognostic factors in ICU 

patients with T-cell and NK-cell lymphomas

Kwai Han Yoo1, Seok Jin Kim2, Won Seog Kim2, 
Gee Young Suh1*

Department of Critical Care Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine1, Division of Hematology 
and Oncology, Department of Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine2

Background: Although the clinical outcome of aggressive lymphoma 

has improved over the years, no data are available focusing on patients 

with T-cell and NK-cell lymphomas requiring intensive care unit 

(ICU) admission.

Methods: We did a monocentric retrospective study including all pa-

tients admitted to ICU with T-cell and NK-cell lymphomas in a 

three-year period, to identify factors related to short- and long-term 

mortality.

Results: A total of 62 patients with T-cell and NK-cell lymphomas 

were analyzed. The major histologic subtypes were as follows; 

NK/T-cell (n=23, 37.1%), peripheral T-cell (n=16, 25.8%), an-

gioimmunoblastic T-cell (n=10, 16.1%), T-lymphoblastic (n=5, 

8.1%), anaplastic large cell (n=3, 4.8%), enteropathy-associated 

T-cell (n=3, 4.8%). The in-ICU mortality, day-30 and day-90 mor-

tality were 33.9%, 50% and 71%, respectively. The histologic subtype, 

disease status (newly diagnosed or relapsed/refractory), and bone mar-

row or central nervous system involvement were not associated with 

outcomes. Independent predictors of day-30 mortality were reason for 

ICU admission, SOFA score, SAPS III score, Glasgow coma scale, 

hemodynamic instability, respiratory failure, requiring invasive me-

chanical ventilation (IMV), number of organ failure and use of 

high-dose corticosteroids (≥0.5mg/kg/day of prednisolone) during 

ICU care. In multivariate analysis, SAPS III score (p=.007), requir-

ing IMV (p=.048), number of organ failure (p=.024) and high-dose 

corticosteroids (p=.002) were independently associated with day-30 

mortality.

Conclusion: These results suggest that SAPS III score at ICU admis-

sion and use of high-dose corticosteroids during ICU care were the 

strongest predictors of short-term (day-30) mortality in patients with 

T-cell and NK-cell lymphomas. Further subgroup analyses with a 

larger number of patients in each histologic subtype are warranted.

Key words: T-cell lymphoma, intensive care unit, mortality
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Experience of MERS in the Repulic of Korea

조준성*

National Medical Center

Middle East Respiratory Syndrome (MERS), caused by an RNA vi-

rus belonging to lineage C of -coronavirus (MERS-CoV), is an illness 

with a range of severity from asymptomatic to severe respiratory illness 

rapidly progressing to respiratory failure.1 Confirmed cases have been 

directly or indirectly linked to countries in the Arabian Peninsula.2 

The Korean outbreak is the largest outbreak outside of the Middle 

East Gathering of data was carried out by the physicians who cared 

for the MERS-CoV-infected patients of each hospital. This epidemic 

has been characterized by several features in comparison with previous 

reports.

1. The case fatality rate was lower than that reported in other studies 

of previous MERS outbreaks(20.4 vs. 36.5 – 65%) 

2. No community-associated infections were found. 

3. The Super-spreaders transmitted the virus to more than 80% of the 

patients

4. Asymptomatic patients were relatively rare.

5. Gastrointestinal symptoms, including diarrhea, nausea, vomiting, or 

abdominal pain were more common than in previous reports.

The experience of the epidemic has alerted us to the importance of 

personal protection, healthcare facility design , roll of health authority 

and cultural tradtions of using health care system.

REFERENCES

1. Zaki AM, van Boheemen S, Bestebroer TM, Osterhaus AD, 

Fouchier RA. Isolation of a novel coronavirus from a man with 

pneumonia in Saudi Arabia. The New England journal of medi-

cine 2012; 367(19): 1814-20.

2. Cotten M, Watson SJ, Zumla AI, et al. Spread, circulation, and 

evolution of the Middle East respiratory syndrome coronavirus. 

mBio 2014; 5(1). 

Key words: Middle East respiratory syndrome coronavirus
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Resuscitation Fluid Use in a Single Surgical 

Intensive Care Unit

Yong Dae Lee1, Jeong-Am Ryu1, Daesang Lee1, 
Jinkyeong Park1, Joongbum Cho1, Chi Ryang Chung1, 
Yang Hyun Cho2, Jeong Hoon Yang1,3, Kyeongman 
Jeon1,4, Gee Young Suh1,4, Chi-Min Park1,5*
1Department of Critical Care Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Korea, 
2Department of Thoracic and Cardiovascular Surgery, Samsung Medical 
Center, Sungkyunkwan University School of Medicine, Seoul, Korea, 
3Division of Cardiology, Department of Medicine, Samsung Medical 
Center, Sungkyunkwan University School of Medicine, Seoul, Korea, 
4Division of Pulmonary and Critical Care Medicine, Department of 
Medicine, Samsung Medical Center, Sungkyunkwan University School 
of Medicine, Seoul, Korea, 5Department of Surgery, Samsung Medical 
Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Background: Fluid therapy has a vital role in the treatment of crit-

ically ill patients. Studies indicate that the choice of fluids for re-

suscitation may influence clinical outcomes in these patients. The pur-

pose of this study was to analyze the trends of use of resuscitation flu-

ids in a single surgical intensive care unit (ICU). 

Methods: This is a retrospective cohort study. We investigated the 

administration of resuscitation fluids in all patients admitted to the 

surgical ICU at Samsung Medical Center from 2008 until 2015. The 

types and amounts of resuscitation fluid and laboratory data within 7 

days immediately after ICU admission were evaluated. The re-

suscitation fluid was defined as the infused fluid according to stat or-

ders, except routine orders. The types of fluid were classified into 

crystalloids (with sub-classification as 0.9% saline and balanced sol-

utions) and colloids (with sub-classification as albumin and synthetic 

colloids). 

Results: During the study period, a total of 8885 patients were 

enrolled. Of the whole infused fluids per person, the proportion of 

crystalloids increased significantly over the 8-year period (p = 0.000; 

76.1% in 2008; 92.2% in 2015). Although the proportion of 0.9% sal-

ine in the crystalloids decreased, that of balanced solutions increased 

(p = 0.000; 31.3% in 2008; 56.5% in 2015). With downward trends 

in the administration of both albumin and synthetic colloids, the use of 

colloids decreased from 23.8% in 2008 to 7.7% in 2015 (p = 0.000). 

The amounts of infused normal saline were weakly correlated with the 

lowest blood pH and the highest chloride levels measured within 7 

days after admission (r = -0.26, 0.13). The correlation coefficient for 

the amounts of synthetic colloids and the highest serum creatinine was 

0.03.

Conclusion: Trend changes of fluid resuscitation practice were noted 

in a single surgical ICU over the 8-year study period. Crystalloid use 

increased largely due to an increase in the use of balanced solutions. 

Key words: Fluid therapy, Crystalloid solution, Colloids
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패혈성 쇼크 소아 환자에서 예후 예측 지표로서의 

혈소판 지수

최승준, 장원경, 박성종*

서울아산병원 소아청소년과

연구배경: 패혈성 쇼크 소아 환자를 대상으로 생존군과 사망군의 혈

소판 수와 평균 혈소판 용적(MPV), 혈소판 분포폭(PDW)을 비교함

으로써 예후 예측 지표로서 혈소판 수와 혈소판 지수의 유용성을 알

아보고자 한다.

대상 및 방법: 소아중환자실에 패혈성 쇼크로 입원하였던 소아들의 

의무기록을 바탕으로 후향성 연구를 진행하였다. 입원시 시행하였던 

전혈구검사를 통해 혈소판 수와 평균 혈소판 용적, 혈소판 분포폭을 

확인하고, 이를 생존군과 사망군 간에 비교하였다. 또한 환아의 기저

질환을 혈액 종양 질환군과 혈액 종양 이외 질환군으로 나누어 생존

군과 사망군 간에 혈소판 지수를 비교함으로써 질환군과 상관없이 

예측 지표로서 혈소판 지수의 유용성을 확인해 보았다.

결과: 총 83명의 소아가 본 연구에 포함되었다. 발병 28일 이내 사망

은 21명으로 25.3%였다. 생존군과 사망군의 혈소판 수는 146.6 ± 

133.7 x103/mm3 와 46.1 ± 44.1 x103/mm3 (p = 0.000) 이었다. 평

균 혈소판 용적(10.63 ± 1.18 fl vs 10.10 ± 0.80 fl (p = 0.059))과 혈

소판 분포폭(12.48 ± 2.98 fl vs 11.23 ± 2.05 fl (p = 0.077))은 생존

군에서 더 높았으나 통계학적으로 유의하지는 않았다. 혈액 종양 질

환자와 혈액 종양 이외 질환자로 두 군으로 나누어 혈소판 수와 사망

률 간의 연관을 확인한 결과 두 군 모두 통계학적으로 유의하게 생존

군에서 사망군보다 평균값이 더 높았다(p = 0.044, p = 0.015). 수신

자 조작 특성 곡선(ROC curve)의 곡선하면적(AUC)을 통해 비교한 

결과 혈액 종양 이외 질환군에서 사망률을 가장 강력히 예측할 수 있

었다 (AUC = 0.857). 이 군에서는 혈소판 수 가 106.5 x103/mm3 넘

으면 생존할 확률이 96.77%였다.

결론: 혈소판 감소증은 패혈성 쇼크 소아 환자의 사망률 예측 지표로 

매우 유용하며, 혈액 종양 질환 환자를 포함한 모든 소아 환자에서 적

용할 수 있겠다.

Key words: 패혈성 쇼크, 소아, 혈소판 지수, 사망률
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Serum uric acid level as a prognostic marker 

in patients with acute respiratory distress 

syndrome

Hyun Woo Lee, Sun Mi Choi, Jinwoo Lee, Young Sik 
Park, Chang-Hoon Lee, Jae-Joon Yim, Chul-Gyu Yoo, 
Young Whan Kim, Sung Koo Han, Sang-Min Lee*

Division of Pulmonary and Critical Care Medicine, Department of 
Internal Medicine, Seoul National University Hospital

Background: Uric acid acts as both a pathogenic inflammatory media-

tor and an antioxidative agent. Several studies have shown that uric 

acid level correlates with the incidence, severity, and prognosis of pul-

monary diseases. However, the association between uric acid level and 

acute respiratory distress syndrome (ARDS) has not been studied. 

This study was conducted to elucidate how serum uric acid level is re-

lated with clinical prognosis of ARDS.

Methods: A retrospective cohort study with propensity score match-

ing was conducted at a medical intensive care unit of a tertiary teach-

ing hospital. The medical records of patients diagnosed with ARDS 

admitted from 2005 through 2011 were reviewed.

Results: Two hundred thirty-seven ARDS patients met the inclusion 

criteria. Patients with a serum uric acid level <3.0 mg/dL were classi-

fied into the low uric acid group, and those with a level ≥3 mg/dL 

were classified into the normal to high uric acid group. We selected 40 

patients in each group using propensity score matching. A higher per-

centage of patients in the low uric acid group experienced clinical im-

provement in ARDS. More patients died from sepsis in the normal to 

high uric acid group. Kaplan-Meier analysis showed that a low serum 

uric acid level was significantly associated with better survival rate.

Conclusions: In patients with ARDS, a low serum uric acid level may 

be a prognostic marker of a low risk of in-hospital mortality. 

Key words: Uric Acid, Respiratory Distress Syndrome, Adult, Prognosis
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공공병원에서 신경계 중환자에 대한 연명치료 

중단에 영향을 주는 요인 및 인자 분석

김정희*, 김성훈, 공민호, 송관영

서울의료원

Purpose: A generally accepted consensus of end-of-life care deci-

sion-making didn’t appear in Korean medical society until the year 

2009. We analyzed DNR patients that visited to ICUs (intensive care 

units) in public hospital. To identify factors associated with decisions 

to withdraw life-sustaining therapies in patients with neurosurgical 

problem

Materials and methods: We conducted a 4-year uni-center retro-

spective cohort study (2009-2013) in patients admitted to the ICUs of 

only one center following neurologic problems. We compared patients 

who died following withdrawal of life-sustaining therapies to patients 

who died due to other causes. Data on ICU management strategies, 

patients' clinical condition, surgical procedures, DNR during 

CPR(cardiopulmonary resuscitation), economic problem, residence, 

past and family history, existence of family and spouse, etiology of 

death and decision to withdraw life-sustaining therapies were collected.

Result: Among the 248 non-survivors, 117 died following withdrawal 

of life-sustaining therapies. Patients were predominantly male (78 %) 

with a mean age of 77 years old. The Chi squared test of the existence 

of DNR and sex, classification of disorder (S and I code), family and 

spouse, residence, number of family were not significant difference. 

The existence of DNR and age, operation, past history, number of 

family were below the 0.05 significant level. The duration of admis-

sion and hospital bills were associated with death following withdrawal 

of life-sustaining therapies than death from other causes.

Conclusion: Death following decisions to withdraw life-sustaining 

therapies is associated with specific patient in public hospital and clin-

ical factors, and the intensity of care. We propose the need for guide-

line to the decision of DNR, furthermore, reduce the guardian’s pre-

dicament for the decisions of withdrawal of life sustaining therapies. 
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내과중환자실에서 지속적 신대체요법을 적용하는 

환자의 조기운동치료시 안전사건과 생체징후의 관찰

정치량*, 이현, 고영준, 최앵자, 정진희

삼성서울병원

서론: 본 연구의 목적은 중환자의 지속적 신대체요법치료 적용 중 시

행하는 적극적 운동치료에서 발생할 수 있는 잠재적 안전사건 및 생

체징후의 변화를 평가하기 위함이다.

방법: 본 연구는 후향적 조사연구로 본원 내과중환자실에서 지속적 

신대체요법치료 적용 중 물리치료 및 적극적 운동치료를 받은 29명

의 환자를 대상으로 81건의 치료 중 잠재적 안전사건과 생체징후의 

변화를 분석하였다. 15명의 환자가 33건의 수동적 관절운동치료를 

받았으며, 17명의 환자가 48건의 적극적 조기운동치료를 받았다. 대

상자중 수동적 관절운동에 이어 적극적 운동치료를 받은 3명의 대상

자가 있었으며 8번의 수동적 관절운동과 5건의 적극적 운동치료가 

시행되었다.

결과: 33건의 수동적 관절운동 중 안전사건은 발생되지 않았으나, 48

건의 적극적 운동치료 중 2건(4.1%)의 잠재적 안전사건이 발견되었

다. 2건의 잠재적 안전사건 중 1건은 침상안에서 운동시 나타났으며, 

나머지 1건은 침상에 걸터앉아 운동 중 발생되었다. 이러한 잠재적 

안전사건은 오로지 체외막산소화장치 적용 중 지속적 신대체요법 치

료를 시행한 환자의 적극적 운동치료 중 발생하였다. 수동적 관절운

동과 적극적 운동치료 중 수축기혈압, 이완기혈압, 평균혈압, 평균동

맥압, 심박수, 호흡수, 말초혈액내 산소포화도 등의 생체징후에는 유

의한 변화가 없었다.

결론: 본 연구의 결과에서와 같이 지속적 신대체요법을 적용중인 환

자의 적극적 운동치료는 혈역학적 변화 없이 안전하게 시행될 수 있다.

Key words: 지속적 신대체요법, 조기운동치료, 잠재적 안전사건

O-23

내과계 중환자실 전담 약사의 진통 진정 프로토콜 

관리 및 중재에 대한 효과

고진영1*, 정치량2, 박효정1, 인용원1, 이영미1

삼성서울병원 약제부1, 삼성서울병원 중환자의학과2

배경 및 목적: 본 연구에서는 중환자 진통 진정 프로토콜의 성공적인 

정착과 관리를 위한 중환자실 전담 약사의 중재 효과를 파악하고자 

하였다. 

방법: 중환자실 전담 약사는 프로토콜 개정에 참여하고, 진통 및 진정

제의 지속적 정맥 주입 전 간헐적 투여를 적용하고, 가능하다면 daily 

sedation interruption을 시행하도록 의료진을 교육하였다. 또한 프로

토콜 이행에 대해 정기적으로 감사하고 관련 약제 사용량을 검토하

였다. 중재 전 145명(2014년 2월~4월)과 이후 141명(2014년 6월~8

월)의 의무 기록을 수집하여 분석하였다.

결과: 28-ventilator free days (21.2 vs. 23.9 days, p=0.115)와 28-ICU 

free days (24.6 vs. 24.4 days, p=0.752)는 중재 전후 유의한 차이가 

없었다. 진통제의 간헐적 투여는 증가되었으며(1명당 fentanyl 동등 

총 사용량, 28.1 vs. 35.8 mcg, p=0.035), 깊은 진정 상태 (RASS -4, 

-5) 비율은 감소했고 (24.7% vs. 20.0%), 가벼운 진정 상태 (RASS -1, 

0, +1) 비율은 증가되었다(71.7% vs.76.5%). 또한 섬망 없이 깨어있

는 비율(CAM-ICU 음성)도 줄어들었다(51% vs. 34%, p=0.041).

결론: 약사의 중재 활동이 Ventilator와 ICU free days에 미치는 영향

은 통계적으로 유의하지 않았으나, 중환자의 진정과 섬망 개선에는 

유익한 것으로 평가된다. 

Key words: 약사, 진통 진정 프로토콜

O-24

Outcome of Extracorporeal Membrane 

Oxygenation Use in Lung transplantation

Park JE1, Kim SY1, Park MS1, Lee JG2, Paik HC2, 
Lee SH3, Choo HC3, Youn YN3, Song JH1*

Division of Pulmonology and Criticial Care Medicine, Department of 
Internal Medicine, Institute of Chest Disease, Severance Hospital 
Yonsei University College of Medicine1, Department of Thoracic and 
Cardiovascular Surgery, Severance Hospital Yonsei University College of 
Medicine2, Division of Cardiovascular Surgery, Severance Cardiovascular 
Hospital, Yonsei University College of Medicine3

Background: The broadened indications for extracorporeal membrane 

oxygenation (ECMO) have expanded its use in lung transplantation 

setting. We aimed to analyze the outcome after lung transplantation in 

patients who received ECMO support.

Methods: We retrospectively analyzed the outcome of 78 patients who 

received a lung transplantation with intraoperative ECMO support 

between 2013 and 2015 at Severance Hospital, Yonsei University 

(Seoul, Korea). The most common diagnosis was idiopathic pulmo-

nary fibrosis (n = 44, 56.4%).

Results: After a median follow-up duration of 13.1 months (1.0−
36.0) for survivors, the 1-year overall survival (OS) was 65.2%± 

5.7%. Of the 78 recipients, 18 (23.1%) required ECMO as a bridge 

to transplantation (pretransplant ECMO), while posttransplant 
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ECMO was necessary in 14 (77.8%) of them. Among the 60 patients 

without preoperative ECMO, 27 (34.6% of 78) required posttrans-

plant ECMO support (posttransplant ECMO) while 33 (42.3% of 

78) received intraoperative ECMO only. Significant differences in ul-

timate ECMO weaning and hospital discharge rates were observed 

between groups of intraoperative ECMO only (91% and 88%) or 

posttransplant ECMO (93% and 74%) versus pretransplant ECMO 

group (61%, P = 0.005; 50%, P = 012), while the 180-day OS was 

82%, 70%, and 50%, respectively. One-year probability of OS was 

81.5%±6.9% for intraoperative ECMO only, 64.3%±9.6% for post-

transplant ECMO, and 27.4%±14.3% for pretransplant ECMO 

group (P = 0.002). A pairwise comparison analysis demonstrated a 

non-significant difference between the former 2 groups (P = 0.266).

Conclusion: Our data showed significantly worse survival rate in pa-

tients with lung transplantation who required pre-transplant ECMO 

support. 

Key words: ECMO, Lung transplantation

O-25

Risk factor of Infection in patients with 

extracorporeal membrane oxygenation 

support

Gwan Sic Kim, Do Wan Kim, Hwa Jin Cho, 
In Seok Jeong*

Chonnam National University Hospital

Background: The objective of this study was to analysis the risk factor 

of infections occurring in patients who underwent extracorporeal 

membrane oxygenation support.

Methods: From January 2011 to December 2015, a total of 259 pa-

tients underwent extracorporeal membrane oxygenation. Of these, pa-

tients aged 17 years or less and patients undergoing extracorporeal 

membrane oxygenation for less than 48 hours were excluded. Finally, 

a total of 108 patients were evaluated.

Results: Mean age was 57.3 ± 16.2 years, 25.0% were female. Causes 

of extracorporeal membrane oxygenation were cardiogenic shock in 46 

patients (42.6%), respiratory failure in 37 (34.3%), septic shock in 14 

(13%), and postcardiotomy shock in 11 (10.9%). 59.2% (n=64) of 

patients underwent venoarterial mode of extracorporeal membrane 

oxygenation. During the period of extracorporeal membrane oxygen-

ation, 73 episodes of infections occurred in 55 patients (50.9%). Of 

these infection, respiratory tract infection (n=43) and blood stream 

infection (n=26) were predominant. Major pathogens were Acinetobacter 

baumanni and Staphylococcus aureus. Independent predictors of in-

fection occurring during extracorporeal membrane oxygenation were 

preoperative diabetes mellitus (HR: 2.412, 95%CI 1.024-5.678, 

P=0.044) and extracorporeal membrane oxygenation support time 

(HR: 1.117, 95%CI 1.015-1.229, P=0.024). 

Conclusions: Preoperative diabetes mellitus and duration of ex-

tracorporeal membrane oxygenation were risk factors of infection. 

Therefore, close surveillance might be helpful to minimize the compli-

cation of the infection in the patients with the risk factor 

Key words: extracorporeal membrane oxygenation, infection, diabetes 

mellitus
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Extracorporeal cardiopulmonary resuscitation 

candidates in out-of-hospital cardiac arrest 

patients

Youn-Jung Kim1, Seung Mok Ryoo1, Chang Hwan Sohn1, 
Shin Ahn1, Dong-Woo Seo1, Joo Young Lim2, 
Won Young Kim1*

Department of Emergency Medicine, Ulsan University College of 
Medicine, Asan Medical Center1, Department of Thoracic and 
Cardiovascular Surgery, University of Ulsan College of Medicine, Asan 
Medical Center2
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Background: Evidence is insufficient, however, extracorporeal car-

diopulmonary resuscitation (ECPR) may be considered as a rescue 

therapy for refractory cardiac arrest patients. Determining patients 

who might benefit from this potential life-saving procedure is crucial 

for implementation of ECPR. The objective of this study is to identify 

patients who fulfilled a hypothetical set of ECPR criteria, and to esti-

mate the number and outcome who would have been candidates for 

ECPR. 

Methods: We performed an observational study using data from a 

prospective registry of consecutive adult (≥18 years) non-traumatic 

out-of-hospital cardiac arrest (OHCA) in a tertiary hospital between 

Jan 2011 and Dec 2015. We developed a hypothetical set of ECPR 

criteria including; age ≤75 years, witnessed cardiac arrest, no-flow 

time ≤5 minutes, low-flow time 30min, and no exclusion criteria. 

The primary endpoint was the proportion and good neurologic out-

come of ECPR-eligible patients. 

Results: Of 568 OHCA cases, 259 patients had a return of sponta-

neous circulation and 23 patients were good neurologic outcome de-

fined as a cerebral performance category score of 1 or 2 at 1 month af-

ter cardiac arrest. 31 (5.5%) fulfilled our ECPR criteria. ECPR were 

performed for 7 patients, and 2 of 7 patients (28.6%) had good out-

come at 1 month. Of the other 24 patients without ECPR, only 1 pa-

tient without ECPR (4.2%) had good outcome at 1 month. 

Conclusions: We found 31 (5.5%) of OHCA patients were potential 

candidates for ECPR, and only 1 patient without ECPR was 

survived. The implementation of ECPR might be a last option for in-

creasing the probability of survival in a potentially hopeless these 

ECPR-eligible patients. 

Key words: Out-of-Hospital Cardiac Arrest, Outcome, Resuscitation
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P-1

Abdominal wall hernia following blunt trauma

염지웅, 조영권, 강우성, 김정철*

전남대병원 외상외과

Background: Herniation is a rare occurrence following blunt abdomi-

nal trauma. Such hernias, if missed, can result in high morbidity and 

may prove fatal. Herein, we report a case of traumatic abdominal wall 

hernia treated with surgery. 

Methods: A 73-year-old man presented to the emergency room with 

whole abdominal pain. He had fallen onto a steel rebar while working. 

He had tachycardia and tachypnea. On physical examination, a bulg-

ing mass, which was not reducible, was evident in his right upper 

abdomen. There was tenderness and rebound tenderness over the pro-

trusion, as well as tenderness in the whole abdomen. An abdominal 

CT with contrast showed a right upper abdominal wall defect with 

herniation of the small bowel and mesentery through it, with minimal 

fluid collection. Associated free gas and free fluid were present in the 

peritoneal cavity(Fig. 1). 

Results: An immediate laparotomy was performed. The abdomen was 

opened through the midline, and the small bowel contents were pres-

ent in the abdomen. The jejunal loops were herniating through the 

peritoneal defect. After reduction of the herniated contents(Fig. 2), 2 

1-cm perforations approximately 50 cm distal from the Treitz liga-

ment were evident . After the abdomen was thoroughly washed with 

normal saline, resection of the perforated area and jejunojejunal anas-

tomosis were performed. We created another incision over the hernia-

tion site for abdominal wall repair. After irrigation, the abdominal wall 

defect was primarily repaired layer by layer using nonabsorbable su-

tures with drain insertion in the repaired external oblique muscle. No 

complication was observed in the patient during the postoperative fol-

low-up, and he was discharged on postoperative day 10. 

Conclusion: Traumatic abdominal wall hernia is a type of hernia 

which is rare and a cause of serious morbidity and mortality. For this 

reason, traumatic abdominal wall hernia should be considered in eval-

uation of patients with blunt abdominal traumas. 

Key words: Hernia, blunt trauma, abdominal wall

P-2

An analysis to final diagnosis in Cerebrovascular 

Accident (CVA) protocol activation patients

장경술*,문병후

인천성모병원

Introduction: The cerebrovascular accident(CVA) is a disease that can 

result in life threatening or permanent neurologic sequelae. For pa-

tients with CVA occurrence for quick diagnosis and treatment of the 

CVA protocol, we have many hospitals are trying to maintain the life 

of patients without neurological sequelae and rapid treatment.The cas-

es that are often mistaken for CVA have occurred. This study was 

conducted for determine the method for more accurate patients classi-

fication and then to reduce the misdiagnosis.

Methods: The authors conducted a retrospective analysis of CVA 

protocol activation patient data that were collected at Incheon St. 

Mary’s hospitals over a 8year period (from January 2008 to July 2015). 

The authors were reviewed for CVA protocol activation patients with 

early symptoms, radiologic image study, lab finding, electronic medi-

cal record(EMR) and including the final diagnosis for the patient 

through the EMR. The diagnosis was classified as a acute CVA and 

diseases that can be confused with this disease such as brain tumor, 

seizure, traumatic intracranial hemorrhage, medical problem(i.g hypo-

natremia, pneumonia, myocardial infarction, hypoglycemia) , etc.

Results: In total, 2191 patients met the inclusion criteria of this study. 
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These patients were diagnosed with cerebral infarction(1187, 54.17%), 

TIA(241, 10.99%), ICH(376, 17.16%), SAH(134, 6.11%), AVM(10, 

0.45%), IVH(4, 0.18%), brain tumor(22, 1.00%), traumatic hemor-

rhage(75, 3.42%), medical problem(31, 1.41%), seizure(22, 1.00%), 

drug abuse(6, 0.27%), psychiatric disorder(4, 0.18%), peripheral neu-

ropathy(17, 0.77%), neuromuscular disease(5, 0.22%), etc(57, 2.60%).

Conclusions: This analysis showed that the 89% of patients in the 

CVA protocol activation were the acute CVA disease. But, the 11% of 

patients in the CVA protocol activation were the others disease. 

Well-trained doctors should be conducted initial history taking and 

accurate neurological examination for reduce to misdiagnosis. 

Key words: Cerebrovascular Accident, acute ischemia

P-3

Is stopping heparin safe in patients on 

Extracorporeal Membrane Oxygenation 

treatment?

Yoon Sang Chung1, Dai Yun Cho1, Dong Suep Sohn1, 
Joonhwa Hong1*, Hyun Kang2

Department of Thoracic and Cardiovascular Surgery, Chung-Ang Univ. 
Hospital, Seoul, Korea1, Department of Anesthesiology and Pain 
Medicine, Chung-Ang Univ. Hospital, Seoul, Korea2

Introduction: Anticoagulation during extracorporeal membrane oxy-

genation (ECMO) treatment is unavoidable despite technical ad-

vancements in ECMO. However, discontinuation of heparin infusion 

is necessary when challenges associated with the use of heparin, such 

as bleeding and thrombocytopenia, are encountered. Currently, there 

are no exact guidelines on how to reduce the level of anticoagulation in 

cases involving a bleeding event or high bleeding risk. 

Methods: The medical records of 94 adult (age ≥ 18) patients treat-

ed with ECMO from January 2011 to March 2015 at Chung-Ang 

University Hospital, Seoul, Korea were reviewed. 

Results: Among the 94 patients, 55 patients underwent ECMO treat-

ment for 3 or more days. In 53% of these patients (n=29, group A), 

heparin was stopped for 3 or more days due to thrombocytopenic 

events (<50,000 cells/mm3), higher than target range (>230 sec) ac-

tivated clotting time (ACT), bleeding complications or the need for 

other surgical procedures. In 44% of patients (n=24, group B), hep-

arin was continuously infused during the entire ECMO process. The 

mean length of ECMO support after the initiation of heparin dis-

continuation in patients in group A was 10.2 (±14.7) days. There 

were no intracardiac, intravascular or intra-circuit thrombotic compli-

cations in group A. There was no difference in the ECMO weaning 

success rate between the groups (41% in group A vs. 54% in group B, 

p=0.35). 

Conclusions: Heparin discontinuation can be considered in select 

group of patients with coagulation abnormality and/or bleeding, even 

when patients are undergoing mid- to long-term ECMO treatment. 

Key words: ECMO, heparin, thrombosis

P-4

Visual estimation of ejection fraction using 

the Face Time-based, telementored 

echocardiography

김창선*, 김태형, 박태선

한양대학교 구리병원

Background: Given that an experienced physician is not always avail-

able 24 hours a day, immediate use of echocardiography is usually un-

available in the intensive care unit. To compensate this limitation, we 

have investigated the feasibility of telemedicine. In this study, we 

aimed to investigate whether the offsite expert can effectively evaluate 

the visually estimated ejection fraction (EF) while watching and guid-

ing the echocardiographic procedure of onsite novice examiner using 

the FaceTime. 

Methods: Thirty four patients presenting to the emergency depart-

ment and requiring echocardiography between January and February, 

2015 were included. Six emergency medicine residents without any 

previous experience of echocardiography participated. Prior to their 

procedure, the onsite expert complete the echocardiography in ad-

vance and determined the EF using the modified Simpson’s method 

(MSM, Reference value). Then, the novice physicians performed the 

echocardiography again with the offsite expert’s guidance via 

FaceTime. They obtained parasternal long and short axis view and 

EF was visually estimated to the nearest 5% (ex. 40%, 45% and etc) 

by the offsite expert while watching the ultrasound video on the smart-

phone display. The subjects requiring immediate management due to 

severe symptoms were excluded in this study. The agreement of the 

visually estimated EF obtained by offsite expert via smartphone and 

the quantitative EF determined by MSM was evaluated by linear re-

gression and Bland-Altman plots. 

Results: There was an excellent correlation between the visually esti-

mated EF by offsite expert using FaceTime and quantitative EF de-

termined by MSM. (correlation coefficient: 0.93) without any sig-

nificant bias (2.25 +4.0%, p<0.002). Bland-Altman analysis compar-

ing two methods shows in figure 1. 

Conclusion: Visual estimation of EF by offsite expert using remotely 
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guided, novice-performed echocardigraphy via FaceTime correlated 

well with quantitative EF determined by MSM. 

Key words: visual estimation, ejection fraction, telemedicine

P-5

A Rare Case of Acute Myocarditis Caused by 

Respiratory syncytial virus in an Adult

Hyunjung Hwang, Yu Jin Kim, Sang Min Lee, Sin Myung 
Kang, Sun Young Kyung, Jeong-Woong Park, Sang Pyo 
Lee, Sung Hwan Jeong*

Division of Pulmonary and Allergy, Department of Internal Medicine, 
Gachon University Gil Medical Center, Incheon, Korea

Introduction: Respiratory Syncytial Virus(RSV), generally known the 

major respiratory pathogen in infants and young children. RSV is a 

frequent cause of upper and lower respiratory illness. RSV infection in 

adults those with underlying chronic pulmonary disease, and the im-

munocompromised can cause a severe pneumonia. Some of the re-

ported RSV causes a cardiac problem in children, but is rare in adults. 

We present a clinical rare case of severe myocarditis caused by RSV in 

an adult.

Case: A 36-year-old man was admitted for dyspnea aggravation for 2 

weeks. His physical examination were crackle in both lower lung field, 

tachycardia and pitting edema on both lower leg. CBC, LFT and 

Trop-I showed normal range, but Pro-BNP was markedly elevated. 

Nasal swab using the rapid-viability PCR revealed that RSV A was 

positive. HRCT thorax showed patchy ground glass opacities in both 

lungs and and consolidation in the peripheral lung of left lower lobe. 

ECG showed ST segments elevation on precordial lead. Echocardi-

ography revealed severe global hypokinesia. Antibiotics was adminis-

trated against pneumonia and ACE inhibitor, beta-blocker and diu-

retics were administrated against systolic heart failure. In 7 hospital 

days dyspnea and systemic edema were better. Coronary angiography 

was performed to rule out ischemic heart disease had no significant 

lesion. The patient discharged with improving dyspnea. 

Key words: myocarditis, Respiratory Syncytial Virus, adult

P-6

Distal Perfusion Cannulation for Peripheral 

Venoarterial Extracorporeal Membrane 

oxygenation

Hye Ju Yeo, Do Hyung Kim*, Woo Hyun Cho

Pusan National University Yangsan Hospital

Background: Limb ischemia developing during percutaneous ve-

noarterial (VA) extracorporeal membrane oxygenation (ECMO) is a 

potentially severe complication. Although appropriate use of a distal 

perfusion cannula can avoid ischemia, delayed distal cannulation may 

fail to rescue ischemia. 

Methods: We retrospectively studied 151 patients who underwent pe-

ripheral VA ECMO between January 2010 and August 2015. We 

classified the patients into two groups (early vs. delayed cannulation) 

in terms of cannula insertion timing and ischemia onset. The early 

group underwent pre-emptive, distal perfusion cannula insertion when 

ECMO support commenced. The other group underwent rescue in-

sertion of a distal perfusion cannula after onset of limb ischemia. We 

compared the ischemia and rescue rates in terms of the insertion time 

of the distal perfusion cannula. 
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Results: In total, 10 of 151 (6.7%) patients developed significant limb 
ischemia; 4 (2.6%) were treated conservatively whereas 2 (1.3%) re-
quired surgical intervention; 1 of the latter patients required be-
low-the-knee amputation. Fourteen (9.3%) patients developed bleed-
ing at the cannulation site. A total of 52 patients (34%) underwent dis-
tal cannulation. Of these, 44 (29%) underwent early, and 8 (5.3%) 
underwent delayed, cannulation. No patient in the former group de-
veloped ischemia (0 vs. 9.3%, p=0.036). On subgroup analysis, three 
(37.5%) patients were treated conservatively, and their ischemia im-
proved after delayed distal cannulation. However, ischemia was not 
rescued in the remaining five patients. 
Conclusions: Early distal perfusion cannulation is safe and effective 
when used to prevent lower limb ischemia in patients undergoing fem-
oral cannulation to treat ECMO. However, delayed distal cannulation 
increases the extent of cannulation site bleeding, without improving 
the ischemia. 

Key words: Distal perfusion, ischemia, extracorporeal membrane oxy-

genation

P-7

Negative pressure pulmonary edema

Se-Hun KiM, Charles Her*

Haeundae Paik Hospital

In patients who take angiotensin converting enzyme (ACE) in-
hibitors, bradykinin-mediated angioedema can develop. Laryngeal an-
gioedema is life-threatening. ACE deactivates not only bradykinin but 
also vasodilator substance P. When ACE inhibited, substance P is in-
activated by dipeptidyl peptidase-IV (DPP-IV). If both inhibitors of 
ACE and DPP-IV are used concomitantly, the risk of angioedema 
increases. Moreover, even after both inhibitors are discontinued, en-
zymes that deactivate bradykinin and substance P (ACE, DPP-IV, 
aminopeptidase) decrease significantly and remain low for a long peri-
od of time. In the situation like this, angioedema may persist very 
long. We report a case of persistent laryngeal edema which developed 
postoperatively about 30 minutes after extubation of trachea, upon the 
completion of uneventful lumbar laminectomy in a patient who had 
been on perindopril for a while before being replaced with amlodipine 
and on sitagliptin. The laryngeal angioedema was complicated by a se-
vere negative pressure pulmonary edema and cardiac arrest. Although 
the patient was successfully resuscitated, the angioedema persisted for 
three months, requiring a prolonged maintenance of tracheostomy. 
Ginkgolide B, another medication she had been on may had con-
tributed to the prolonged laryngeal edema.

Key words: pulmonary edema, angioedema, bradykinin

P-8

합병증을 동반한 급성 심근경색 환자에서 체외막 

산소화 장치 운용

박철현*, 이석인, 박국양, 최창휴

가천대 길병원

서론: 합병증이 발생된 심근경색 환자에서는 단순 경과관찰 보다는 

체외막 산소화 장치 삽입 후에도 합병증에 따른 추가적인 시술이나 

수술 등 적극적인 치료 전략이 필요하다. 저자들은 심인성 쇼크와 승

모판 역류를 동반한 심근경색 환자에서 체외막 산소화 장치와 추가

적인 시술 및 수술한 사례를 보고하는 바이다. 

증례: 72세 남자환자로 급격한 호흡곤란을 주소로 본원 응급실에 내

원하 다. 내원 당시 혈압은 유지되었으나 빈호흡과 저산소증으로 

기관삽관을 통해 인공호흡기 치료를 시행하 다. II, III, aVF의 ST 

분절 상승, 심근효소상승을 확인하여 심부전을 동반한 급성 심근경

색 진단 하에 관상동맥 조 술을 시행하 고 우관상동맥의 완전 막

힘을 확인하여 중재적 심혈관 개통을 시행하 다. 중재술 직후 시행

한 심초음파 검사에서는 좌심실 기능저하와 경도의 승모판 역류증

(GII)을 확인하 다. 내원 1병일에 강심제를 증량함에도 혈압이 유

지가 되지 않아 심근경색으로 인한 심인성쇼크 판단하고 체외막 산

소화 장치를 시행하 고, 급성신부전이 동반되어 신대체요법을 시행

하 다. 이후 혈역학적으로 안정되었으나, 흉부엑스레이에서 폐부종

이 진행되고 심비대의 소견이 관찰되어 좌심방 배액관 삽입을 통해 

좌심장 감압을 시행하 고 실시간 혈역학적 상태와 심초음파에 의한 

심장기능을 평가하 다. 심초음파 검사에서 이전과 비슷한 승모판막
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역류를 확인하 고, 심근경색에 의한 심장기능 저하, 급성 신부전, 응

급 수술에 의한 높은 사망률, 고령, 보호자의 치료 순응도, 재관류된 

우관상동맥 등 다양한 요소를 고려하여 중환자실 치료를 시행하엿다. 

치료 7일째에 적절한 치료에도 불구하고 증상 호전을 보이지 않고 우

관상동맥의 심근경색에 의한 유두근 파열을 고려하여 승모판막 치환

술을 시행하 다. 수술 후 점차적으로 체외막 산소화 장치와 인공호

흡기를 이탈 후 혈역학적으로 안정되었다. 

결론: 심인성 쇼크를 동반한 급성 심근경색 환자에서 체외막 산소화 

장치는 효과적인 방법이나, 지속적인 환자의 경과 관찰을 통해 적절

한 시기에 추가적인 시술 및 수술을 결정하여야 한다. 특히 심부전 증

상이 호전되지 못하고 심장의 비대가 진행하는 경우에는 적극적으로 

심장 감압술을 시행하여야한다. 증례에서는 합병증이 동반된 급성 

심근경색증 환자에서 적극적인 중재적 시술이나 수술을 통해 생존율

을 향상시킬수 있다.

Key words: 심부전, 급성심근경색, 체외막산소화장치

P-9

Drop the presentations

P-10

급성 후두개염 환자의 기관지내시경적 기도삽관술 

시행 1례

박태진*, 여운형

국립중앙의료원

서론: 급성후두개염은 급성기도폐쇄가 발생할 수 있는 응급질환이다. 

기도확보를 위해 예방적으로 기도삽관을 하는 경우에도 ‘어려운 기

도’로 분류되며, 외과적 기도확보의 준비가 필요한 경우도 흔하다. 저

자는 기관지내시경을 이용한 최소침습적인 방법으로 급성후두개염 

환자의 기도확보를 시행한 증례를 경험하 기에 보고하는 바이다. 

증례: 66세 여성이 1일전부터 발생한 목의 통증을 주소로 본원 응급

센터에 내원하 다. 환자는 과거력상 고혈압, 당뇨, 그리고 고지혈증

에 대해 본원 내과에서 추적관찰 중이었다. 내원 당시 생체징후는 혈

압 140/82, 맥박수 110회/분, 호흡수 18회/분, 체온 37.4도로 측정되

었고, 목의 통증 이외에 쉰목소리, 호흡곤란은 보이지 않았다. 신체검

사상 좌측 편도의 종대 및 좌측 경부 임파절 압통이 촉지되었다. 경부 

X-ray에서 후두개의 비대가 관찰되었다. 경부 CT에서 후두개염 및 

동반된 심경부 감염의 소견을 관찰할 수 있었다.  환자는 항생제 및 

스테로이드 치료를 시행하며 경과 관찰 중 쉰목소리 및 호흡곤란이 

악화되어 기관삽관을 결정하 다. 기관삽관은 기관지 내시경하에 각

성상태의 기도삽관을 시행하 다. 전처지로는 리도카인 분무 및 산

소화전처치를 시행하 고, 통증에 대해 Demerol 50 mg을 정주하

다. 삽관용 기도유지기는 ovassapian 기도유지기를 사용하 고, 삽관

관은 7.0 Fr을 사용하 다. 기관지 내시경을 통해 상기도 점막에 대

한 손상 없이 첫번째 시도에서 기도 삽관을 성공하 다. 

결론: 급성후두개염의 기관삽관은 심한 상기도 구조물의 부종으로 

인해 어려운 기도로 분류된다. 매킨토시형 후두경의 경우 삽입 과정

에서 해당 구조물의 손상 및 출혈 등으로 기도확보에 어려움이 발생

할 수 있으며 삽입시 진정제의 사용이 필요하다. 반면 저자들이 시행

한 각성상태의 기관지 내시경적 기관삽관술은 진정제의 사용을 억제

하고 상기도 점막에 대한 침습적인 시술을 최소화한 형태의 시술로 

향후 그 유용성에 대해 추가적인 연구가 필요할 것으로 사료된다.

Key words: difficult airway, awake intubation, bronchoscopy

P-11

Alternative, but lifesaving method for upper 

airway emergency 

민승준, 김혁훈*

아주대학교병원

Introduction: The patient with maxillofacial trauma sometimes pres-

ents serious challenges for the physician because the physician has to 

consider several factors. Major two factors that should be considered 

by physician are airway maintenance and bleeding control. Airway 

maintenance is easily compromised by fracture of surrounding bony 

tissue and/or swelling of soft tissues. Especially, the injury associated 

with soft palate is hard to compress and control the bleeding because 
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of its anatomical characteristics. We used alternative airway device 

which containing pharyngeal balloon (King Laryngeal Tube) to con-

trol intractable bleeding and prevent airway obstruction due to hema-

toma associated with maxillofacial trauma. It was effectively accom-

plished to control bleeding and prevent airway obstruction. We report 

on this method in this article.

Case: A 53-year-old male with a history of hypertension, diabetes mel-

litus and end-stage-renal disease was brought to the emergency 

department. He was riding bicycle crashed the car. Initially, his blood 

pressure was 170/90 mmHg; pulse rate was 90 beats/min; respiratory 

rate was 14 breaths/min. He complained of facial pain and intra-oral 

bleeding. There are hematoma and pulsatile bleeding on his soft pal-

ate(figure 1). Anemia was shown on his initial laboratory findings 

(hemoglobin: 6.6 g/dl, hematocrit: 18.8%). A few hours later, the pa-

tient has become drowsy and hemodynamic status has become 

unstable. Endotracheal intubation and blood transfusion were 

performed. But still the hemodynamic status was unstable. Soft palate 

was checked, and there was still pulsatile active bleeding. An 

Sengstaken-Blakemore (S-B) tube insertion was first tried, but failed 

to control bleeding. We removed S-B tube, afterward The King 

Laryngeal Tube was insert inserted(figure 2). After that, the active 

bleeding of soft palate was stopped and the hemodynamic status 

stabilized. The patient was discharged on day 21 without any 

complication. 

Key words: airway, resuscitation, King L-T

 

P-12

Effectiveness analysis of a part-time rapid 

response system during operation vs. 

non-operation 

Youlim Kim1, Eun Young Lee2, Yun Young Choi2, 
Hyunju Min2, Dong Seon Lee2, Se Joong Kim3, 
Jong Sun Park3, Inae Song4, Young-Jae Cho1, 
You Hwan Jo5, Ho Il Yoon3, Jae Ho Lee3, 
Choon-Taek Lee3, Sang Hwan Do6, YeonJoo Lee1*

Division of Pulmonary and Critical Care Medicine, Department of 
Internal Medicine, Interdepartment of Critical Care Medicine, Seoul 
National University Bundang Hospital, Republic of Korea1, 
Interdepartment of Critical Care Medicine, Seoul National University 
Bundang Hospital, Republic of Korea2, Division of Pulmonary and 
Critical Care Medicine, Department of Internal Medicine, Seoul 
National University Bundang Hospital, Republic of Korea3, Department 
of Anesthesiology, Interdepartment of Critical Care Medicine, Seoul 
National University Bundang Hospital, Republic of Korea4, Department 
of Emergency Medicine, Seoul National University Bundang Hospital, 
Republic of Korea5, Department of Anesthesiology, Seoul National 
University Bundang Hospital, Republic of Korea6

Rationale: The rapid response system (RRS) is considered an im-

portant tool for improving patient safety. However, there is no re-

search on the effectiveness of a part-time RRS. 

Objective: We evaluated the effect of a part-time RRS on the in-

cidence of cardiopulmonary arrest (CPA) by comparing times of RRS 

operation vs. non-operation.

Methods: We performed a retrospective cohort study comparing 36 

months after RRS implementation to 45 months before the system in a 

1,360-bed tertiary care hospital from January 2009 to September 

2015. RRS was initiated in October 2012. The RRS operates from 7 

A.M. to 10 P.M. on weekdays and from 7 A.M. to 12 P.M. on 

Saturday. Outcomes of interest were difference of CPA incidence be-

tween pre- and post-RRS periods and whether RRS operating time 

affects CPA incidence. 
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Measurements and Main Results: Overall CPA incidence (per 1000 

admissions) was 1.43. Although the number of admissions per month 

and case-mix index were increased (3555.18 vs. 4565.72, p<0.001; 

1.09 vs. 1.13, p=0.001, respectively), CPA incidence was significantly 

decreased after RRS (1.60 vs. 1.23, p=0.021), and mortality was un-

changed (1.38 vs. 1.33, p=0.322). After RRS implementation, CPA 

incidence significantly decreased by 40% during RRS operating times 

(0.82 vs. 0.49/1000 admissions, p=0.001) but remained similar dur-

ing RRS non-operating times (0.77 vs. 0.73/1000 admissions, p=0.729). 

Conclusion: Implementation of a part-time RRS reduced CPA in-

cidence based on the reduction of CPA during RRS operating times. 

Further analysis of the cost effectiveness of part-time RRS is needed. 

Key words: Cardiopulmonary arrest (Cardiopulmonary arrest incidence), 

Operating time, Rapid response system 

P-13

The training course for extracorporeal 

cardiopulmonary resuscitation on 

international participants 

Su Jin Kim1*, Sung Woo Lee1, Jae Seung Jung1, 
Yang Hyun Cho2, Hyung Goo Kang3, Wook Jin Choi4, 
Kap Su Han1, Jong su Park1

Korea University Hospital1, Samsung Medical Center2, Hanyang 
University Hospital3, Ulsan university4

Introduction: Extracorporeal cardiopulmonary resuscitation (ECPR) 

needs many resources, protocol and hospital system. The training pro-

gram is needed for understanding ECPR, as an alternative re-

suscitative methods in an extension of advanced cardiac life support 

and post-resuscitation care, despite lack of evidence. 

Methods: The ECPR course consisted of didactic lecture, hands on 

practice of extracorporeal membrane oxygenation (ECMO) device 

and circuit, ultrasound-guided cannulation and simulation-based ses-

sion under the opinion of experts. The pre-course survey and 

post-course survey for assessing the participants’ knowledge and con-

fidence and the evaluation for course were done on international 

participants.

Results: The half-day course was developed due to the limited time 

and place for conducting workshop at International conference. 

Moreover, low-cost sono-guided cannulation trainer was developed by 

experts. 24 attendees participated, the level of knowledge, confidence 

on ECPR was improved after course. The satisfaction for achieve-

ment of the training goal showed high level and the evaluation of 

course also revealed high level of satisfaction.

Conclusion: This course was the first trial, focused on ECPR, not ve-

noarterial ECMO. Even though we could not cover the overall 

ECPR, we developed low-cost sono-guided cannulation trainer model 

and simulation based training course for understanding ECPR, based 

on the experiences and opinion of multidisplinary experts. 

Key words: Simulation, Extracorporeal cardiopulmonary resuscitation, 

Assessment 

P-14

Clinical Outcomes According to the Time of 

Do-Not-Resuscitate Decision in Critically Ill 

Patients 

Moon Seong Baek, Sang-Bum Hong, Chae-Man Lim, 
Younsuck Koh, Jin Won Huh*

Department of Pulmonary and Critical Care Medicine, University of 
Ulsan College of Medicine, Asan Medical Center

A number of physicians hesitate to talk with patient’s family about 

do-not-resuscitate (DNR) orders, especially in the initial phase of in-

tensive care unit (ICU) admission. We hypothesized that there would 

be differences between the patients with written DNR orders in the 

late period of critical care and the patients with early DNR orders. 

To investigate the possibility, we examined whether the timing of 

DNR orders affects the clinical outcomes of the patients in the medi-

cal ICU. The patients with written DNR orders in the medical ICU 

(13-bed) were reviewed retrospectively. They were divided into early 

DNR group (implemented within 48 hours of ICU admission) and 

late DNR group (implemented more than 48 hours after ICU admis-

sion). During the study period, a total of 354 patients were admitted 

to a medical ICU and 82 (23.2%) DNR orders were written. Patients 

with DNR orders written within 48 hours of ICU admission were 39 

(47.6%) and 43 (52.4%) patients had DNR orders more than 48 

hours after ICU admission. There were no significant differences in 

age, sex, APACHE II scores at ICU admission. The late DNR 

group tended to decide orders of withholding or withdrawing of 

life-sustaining managements than early DNR group (37.2 % vs 18.0 

%, p = 0.053). Interventions of ICU including mechanical ventilation, 

hemodialysis or extracorporeal membrane oxygenation were not differ-

ent between the groups, except for tracheostomy (15.4% vs 37.2%, 

p=0.026).  There were no differences in in-hospital mortality (84.6 % 

vs 81.4 %, p = 0.411), 3-month mortality (94.9% vs 93.0%) and 

6-month mortality (94.9% vs 95.4%) between two groups. The late 

DNR group stayed longer in the medical ICU than early DNR pat-

ents (7.2 ± 8.0 vs 19.7 ± 19.2, p < 0.001). Clinical outcomes are not 
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influenced by the time of DNR designation in the medical ICU. 

Therefore, timely discussion of DNR decisions and proactive commu-

nication in critically ill patients is required. 

Key words: Do-Not-Resuscitate orders, intensive care unit, car-

diopulmonary resuscitation 

P-15

Spontaneous retroperitoneal hemorrhage due 

to acquired hemophilia A; a case report 

박성진, 김재훈*

부산대학교병원 외상외과

Introduction: Acquired hemophilia A(AHA) is a coagulation disorder 

caused by the development of autoantibodies to coagulation factors, 

usually factor VIII without personal or familial history of bleeding 

tendencies. It is very rare disease, but has high mortality. We reports a 

case of spontaneous retroperitoneal hemorrhage due to acquired he-

mophilia A misdiagnosed as delayed traumatic hematoma.

Case presentation: 61-years-old man presented abdominal pain and 

distension was transferred on November 24, 2014, in the absence of 

personal or family history of bleeding or clotting disorders. 

Hemoglobin was decreased to 5.8g/dL on admission. All of PT 

(12.9sec), INR (1.20) and aPTT (68.3sec) were slightly increased. 

Abdominal CT showed huge hematoma in psoas muscle. CT for fol-

low-up after 2 days showed increased sized hematoma without active 

bleeding, so lumbar artery embolization was performed prophylactically. 

Conservative treatment was performed after that, hemoglobin was con-

tinuously decreased despite repeated transfusions. Surgical inter-

vention was performed for bleeding control on December 3, but re-

peated postoperative bleeding was occurred. In spite of repeated coag-

ulation factor transfusion and surgical intervention, coagulopathy was 

not corrected and repeated postoperative bleeding was occurred. So, 

we finally performed coagulation factor test on January 23, 2015. 

According to the test, factor VIII was decreased to 3.3(70~130). So 

we administered to the patient recombinant factor VIII for 3days. 

Thereafter bleeding was stopped, wound closure was performed suc-

cessfully on February 24. According to the follow-up test after 3 days, 

factor VIII was increased to 9.0, but factor VIII inhibitor was 

detected. He was transferred to the department of hematology after 3 

days, discharged on March 20. 

Key words: Hemophilia, Retroperitoneal, Hemorrhage

P-16

헤파린에 의한 혈소판 감소증으로 인한 상대 정맥 

폐쇄 증례

이효준, 김재범*

계명대학교 동산의료원

서론: 헤파린에 의한 혈소판 감소증(Heparin induced thrombocyto-

penia,HIT)는 platelet factor 4와 heparin의 IgG항체가 발생함에 의

해 발생한다.

이 질환은 혈소판 감소증에 의해 특징지어지는 질환으로 역설적으로 

혈전증의 위험도가 증가한다. 저자들은 투석을 위한 상대정맥,우심

방에 이르기까지 혈전증 소견을 보인 HIT환자를 경험하 기에 1예

를 보고 하고자 한다. 

증례: 79세 여성이 전신 부종을 주소로 내원한 환자로 과거력상 고혈

압,제2형 당뇨병,말기신장질환이 있었고,소변은 배출되나 신장기능

이 저하된 상태 다. 내원 1개월전부터 호흡곤란 증세까지 호소하

다. 이뇨제 사용에도 효과적이지 않고 우측대퇴정맥에 카테터를 삽

입해 혈액투석을 시작했고 헤파린을 투여받았다. 일주일 후 카테터 

기능이 저하되고 정맥압이 상승해 투석이 불가능했다. 이때 시행한 

CT 검사상 우경정맥에서 상대정맥,우심방에 이르기까지 혈전증소

견을 보여 본원으로 전원 되었다. 전원 당시 상반신에 멍이 심하게 들

고 혈소판 수치는 21,000/μg로 낮았고 목과 흉부에 반상출혈을 보

여 HIT로 추정,argatroban 투여를 시작했다. 우측 카테터의 기능이 

떨어져 제거하던 중 혈병(clot)으로 완전히 폐쇄된 것을 발견하고 우

측 대퇴정맥에 Quinton 카테터를 재삽입했다. 하지만 다음날 다시 

폐쇄된것을 발견하고 구 카테터 삽입 후 지속적 신대체요법을 시

작했다. 일반적으로 HIT에 argatroban을 투여할 경우 2~3일 내에 

혈소판 수치의 상승 소견을 보이는 반면 본 증례의 경우 7일간의 ar-

gatroban투여 후에도 혈소판 수치가 28,000/μg로 호전 증상을 보이

지 않았기 때문에 HIT가 아닌 DIC(disseminated intravascular coag-

ulation)와 혈전증으로 판단,argatroban투여를 중단하고 heparin치료

를 시작했다. 이후 혈소판 수치가 지속적으로 낮아져 12,000/μg까

지 감소하여 혈소판 수혈을 시행하 지만 환자의 상태는 호전되지 

않았다. 입원 12일째 상의학과와 협진하여 혈관조 실에서 카테터 

혈전용해술(thrombolysis)로 상대정맥,무명정맥,좌측 및 우측 쇄골하 

정맥까지 suction하 다. 시술후 혈소판 수치가 19,000/μg까지 감소

하는 소견을 보여 heparin이 아닌 argatroban을 재투여 하 고 동시에 

anti-Heparin/PF4antibody 검사를 의뢰해 일주일 후 양성판정을 받

았다. 환자는 이후 혈소판 수치가 지속적으로 상승하여 입원 38일째 

퇴원하 다. 

Key words: HIT, 혈전증 
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P-17

Heparin-induced thrombocytopenia in a 

patient receiving extracorporeal support 

Kang Pil Je*, Lim Ju Young

Asan Medical Center

Introduction:Heparin exposure and thrombocytopenia are common in 

critically ill patients, yet immune heparin-induced thrombocytopenia 

(HIT), a prothrombotic adverse effect of heparin, rarely accounts for 

thrombocytopenia in this patient population. Because unfractionated 

heparin is the anticoagulant of choice for extracorporeal life support, 

the development of HIT in these patients can be devastating. We re-

port a case of HIT patient receiving extracorporeal membrane oxy-

genation successfully treated with argatroban.

Case: A 81-year-old man with medical history of acute coronary syn-

drome and kidney transplantation was admitted for generalized 

edema. He was performed two times coronary angiographiy(CAG) 

and Percutaneous coronary intervention(PCI) with intravenous hep-

arin infusion. On hospital day 2, he underwent CAG again. CAG re-

vealed near total occlusion of the left anterior descending coronary ar-

tery (LAD). And he underwent off-pump coronary artery bypass 

graft. On post-operative day 3, he was applied veno-arterial (V-A) ex-

tracorporeal membrane oxygenation (ECMO) because of cardiogenic 

shock. After ECMO was inserted, there was a precipitous decrease in 

the platelet count. His 4T score was 4point and Heparin-associated 

antibodies were positive. Heparin infusion was stopped and arga-

troban was started. On ECMO apply day 7, ECMO was weaned 

successfully without any complication.

Conclusion: HIT is rare medical condition. Recognition of HIT is vi-

tal because withdrawal of heparin is the first and most important 

therapy. It is important that thrombocytopenia in patients with a his-

tory of heparin exposures is to suspect a case of HIT. For patients on 

ECMO who develop HIT, argatroban have been as an alternative. 

This report documents a case of HIT successfully treated with arga-

troban, allowing continuation of the V-A ECMO with resolution of 

thrombocytopenia. 

Key words: extracorporeal life support, heparin-induced thrombocyto-

penia, argatroban 

P-18

Fatal Hantaan virus infection with HFRS 

presenting with the acute cholecystitis; A 

Case Report 

Eun Young Kim*, Tae Ho Hong

The Catholic University of Korea

Hemorrhagic fever with renal syndrome is a serious complications re-

sulted from the Hanttan virus infection. Although its prevalence has 

been declined, the mortality rate is still significantly high. Because 

there is no definite treatment for HFRS, timely diagnosis and early 

aggressive interventions are only crucial for better prognosis. However, 

its clinical manifestations in early period usually seems to be 

nonspecific. In the current study, the patient who presented with fever 

with abdominal pain was initially regarded as the acute cholecystitis 

with gallstone but finally diagnosed after cholecystectomy as the ische-

mic cholecystitis resulted from the septic condition with Hantaan virus 

infection. The paitent had the severe sepsis rapidly progrssed to the 

multiorgan failure including HFRS and resulted in the dismal prgno-

sis despite of appropriate intensive care. 

Key words: Haantan virus, Hemorrhagic fever with renal syndrome, 

Acute cholecystitis 

P-19

Outcome of high-flow nasal cannula for acute 

respiratory failure due to Pneumocystis 

pneumonia 

Won-Young Kim1, Heungsup Sung2, Sang-Bum Hong1, 
Chae-Man Lim1, Younsuck Koh1, Jin Won Huh1*

Department of Pulmonary and Critical Care Medicine, Asan Medical 
Center, University of Ulsan College of Medicine1, Department of 
Laboratory Medicine, Asan Medical Center, University of Ulsan 
College of Medicine2

Background: Despite increasing use of high-flow nasal cannula 

(HFNC) in acute respiratory failure, data regarding the selection of 

HFNC as the initial ventilation in acute respiratory failure with 

Pneumocystis pneumonia (PCP) are limited.

Methods: Eighty-two consecutive HIV-negative PCP patients with 

acute respiratory failure were divided into three groups: HFNC (n = 

23); HFNC followed by mechanical ventilation (HFNC-MV) (n = 

29); and mechanical ventilation (MV) (n = 30). Clinical outcomes 

and physiologic effects were compared between the groups by retro-
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spective chart review.

Results: Compared with the HFNC and the MV groups, the 

HFNC-MV group tended to have a higher incidence of barotrauma, 

and had significantly lower HFNC/MV- and ICU-free days. The 

60-day mortality was 52% in the HFNC-MV group, 13% in the 

HFNC group, and 30% in the MV group (P = 0.01). Multivariate 

analysis indicated that HFNC-MV was independently associated with 

mortality (odds ratio, 9.68; 95% confidence interval, 1.79–52.29; P = 

0.008). Repeated measures analysis of variance (ANOVA) revealed 

that there was a significant improvement in PaO2/FiO2 (P = 0.02) 

and A-aO2 (alveolar-arterial gradient) (P = 0.02) in the HFNC 

group in comparison with the other groups during the first 96 hours 

of ventilation. In the HFNC-MV group, PaO2 increased in survivors 

and decreased in non-survivors within 3 hours of HFNC initiation. 

The cut-off value of predicting mortality was <53% increase of base-

line PaO2 at 3 hour with the sensitivity of 87% and the specificity of 

57%.

Conclusion: HFNC can be the initial choice for ventilation of acute 

respiratory failure with PCP. Due to high mortality with in-

appropriate HFNC use, however, switching to MV should be consid-

ered in case without early improvement in oxygenation. 

Key words: high-flow oxygen therapy, acute respiratory failure, 

Pneumocystis pneumonia 

P-20

Fever detection during Targeted Temperature 

Management 

Jin-Heon Jeong*, Dong Hyun Lee

Department of Intensive Care Medicine, Dong-A University Hospital

Background: Therapeutic hypothermia (TH) is increasingly used as a 

treatment of cerebral edema in neurocritical care unit. Infection is fre-

quent complication during hypothermia, and the prevention and man-

agement of infection is challenging. The masking of fever prevent de-

tecting infection, and physician don’t know about optimized timing of 

blood cultures. We retrospectively assessed infective complications 

during hypothermia, and evaluated the effect of monitoring of circu-

lating water temperature.

Methods: We identified all patients treated with TH from March 

2011 to May 2014. We collected demographic data, evidence of in-

fection, and the results of blood cultures. During TH, we daily meas-

ured complete blood cell counts and C-reactive protein, and obtained 

blood culture samples according to laboratory tests. Since March 

2013, we monitored the temperature of circulating water in the cool-

ing device, and blood culture samples were collected at or around time 

of circulating water temperature decline.

Results: A total 39 patients were included, and 22 patients monitored 

circulating water temperature. 27 patients (69.2%) presented in-

fectious complications, and pneumonia was the most frequent in-

fectious complications (23 episodes, 59%). Urinary tract infection, 

phlebitis, central line-associated bloodstream infection, clostridium 

difficile associated disease, and acute cholecystitis occurred to one pa-

tient of each. After monitoring of circulating water temperature, the 

blood culture positive rate was increased (0% vs 13.6%), but there was 

no statistically significant difference (p=0.243).

Conclusions: Patient treated with TH is commonly complicated by 

infections, and accurate diagnosis of infection is difficult during 

hypothermia. We show that the monitoring of circulating water tem-

perature in the cooling device can detect fever during hypothermia 

and increase positive rates for blood cultures. 

Key words: hypothermia, fever, infection

P-21

A Case of Deep Neck Infection with Mediastinal 

Abscess Treated by Vacuum-Assisted Closure 

Bongyoung Kim1, Jieun Kim1, Hye-seon Kim2, 
Chang Myeon Song3, Hyunjoo Pai1*

Department of Internal Medicine, Hanyang University Seoul Hospital, 
Seoul, Korea1, Department of Thoracic and Cardiovascular Surgery, 
Hanyang University Seoul Hospital, Seoul, Korea2, Department of 
Otolaryngology-Head and Neck Surgery, Hanyang University Seoul 
Hospital, Seoul, Korea3

Background: Deep neck infection is a surgical emergency which can 

result in life threatening complications such as airway obstruction, as-

piration, thrombosis of major vessels and mediastinitis by spread along 

fascial planes. Although appropriate surgical intervention and prompt 

antibiotics are given, not uncommonly revision surgeries are required.

Case Report: A 26-year-old immunocompetent male visited the emer-

gency room with fever, pleuritic pain and hemoptysis that began 2 

days ago. He underwent dental procedures for tooth decay a month 

ago. Acute deep neck infection was suspected on the chest computed 

tomography (CT) and antibiotics treatment [3rd generation cepha-

losporin (ceftriaxone) combined with metronidazole] started. On hos-

pital day 2, hoarseness and dyspnea presented, and rapid aggravation 

of swelling and erythema were observed at the whole neck region. 

Emergency surgical drainage was performed and vacuum-assisted clo-

sure (VAC) device (InfoV.A.C. Therapy Unit, Kinetic Concept Inc. 

[KCI], Texas, USA) was placed to anterior cervical region and con-
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ventional drain tubes were placed to the mediastinum. On hospital day 

12, the size of abscess pocket was augmented in the mediastinum and 

newly developed abscess on right lung was observed on the follow-up 

chest CT. We performed another surgical drainage and inserted si-

lastic drain tubes at paratracheal area; where was difficult to pack the 

VAC foams so that was prone to fail in complete debridement. Then 

VAC foams carefully placed to fill the superior mediastinual cavity un-

derneath the sternotomy site. After the replacement of VAC device, 

continuous decrease of inflammatory markers and clinical improve-

ment were achieved. On hospital day 31, we could remove VAC de-

vice and close the sternal incision. 

Discussion: With the modified VAC assisted by silastic drain tube, 

deeply located mediastinal abscess which had been unresponsive to 

conventional surgical drainage was successfully treated. 

Key words: VAC, Mediastinal abscess, Mediastinitis, Deep neck in-

fection

P-22

Knowledge and attitude regarding prehospital 

sepsis care in emergency medical service 

personnel 

황승연, 신태건*, 조익준

삼성서울병원

Objective: This survey evaluated the knowledge and attitudes of 

emergency medical service (EMS) personnel pertaining to sepsis and 

compared their understanding of sepsis based on willingness to be in-

volved in prehospital sepsis care. 

Methods: The survey was conducted during education conferences 

for EMS personnel in December 2013 and January 2015 in Seoul, 

South Korea. The questionnaire was composed of 10 questions rele-

vant to sepsis, was distributed on-scene, and was retrieved by inves-

tigators after the conference. We classified subjects into active and 

passive groups based on intent to participate in prehospital sepsis care.

Results: A total of 271 questionnaires were distributed; 255 EMS 

personnel (94%) completed the survey, 126 (49%) of whom were 

first-degree emergency medical technicians (EMT). Less than 75% of 

subjects provided clinically relevant responses to questions about the 

definitions of sepsis, tachycardia, tachypnea, hypotension, hypo-

thermia, fluid resuscitation, and vasopressor. Only 15% of participants 

had suspected that a patient had sepsis, and 9% reported that they 

could identify patients with sepsis during transportation. Overall, 

first-degree EMTs showed higher levels of knowledge and a positive 

attitude to sepsis compared with non-first-degree EMTs. Sixty per-

cent of the participants reported that they were actively involved in 

prehospital sepsis care. The active group showed significantly higher 

levels of knowledge and more positive responses to the clinical impact 

of prehospital sepsis care. 

Conclusions: Our study showed that appropriate knowledge and per-

ception regarding sepsis care are lacking among EMS personnel in 

Korea. An active intent to engage in sepsis management was asso-

ciated with appropriate knowledge and perception of sepsis. To en-

courage prehospital sepsis care, targeted education and efforts to im-

plement evidence-based sepsis care in practice are needed. 

Key words: Sepsis, emergency medical services, knowledge, attitude
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P-23

Non-contrast multi-detector abdominal CT 

for septic patients with renal insufficiency

이휘재*

보라매병원 

Background: Contrast-enhanced abdominal CT is one of the most 

useful and frequent used diagnostic tool for critically ill patients. 

However, contrast media can aggravate the renal injury and worsen 

the prognosis especially is septic acute kidney injury patients. Previous 

studies showed benefits of non-contrast abdominal multi-detector CT 

(MDCT) for the patient with acute abdominal pain in emergency 

department. 

Methods: We retrospectively reviewed electronic medical records of 

patients who underwent non-contrast abdominal MDCT (16 chan-

nel) from Jan 2011 to Feb 2013. Patients were enrolled if they met the 

criteria for severe sepsis or septic shock and elevated serum creatinine 

(＞1.4 mg/dL) or estimated glomerular filtration rate less than 40. 

Results: One hundred sixteen patients were enrolled. Abnormal find-

ings were observed in 83 (71.6%) patients. For 58 (50%) patients, in-

fection focuses were confirmed or initial assessments were changed. 

Intra-abdominal infection was excluded for 55 (47.4%) patients. 

Additional contrast abdominal CT were taken for 27 patients (23.4%). 

New findings were detected in 2 (7.4%) cases, all were liver abscess 

and abnormal hepatic findings were also present in non-contrast CT. 

Conclusion: Non-contrast abdominal MDCT showed good clinical 

efficiencies. It seems that non-contrast abdominal MDCT can be con-

sidered as initial diagnostic approach to the septic AKI patients. With 

this approach, unnecessary exposure to contrast dye can be avoided. 

Key words: sepsis, diagnosis 

P-24

Development of prognostic biomarkers for 

ventilator - associated pneumonia by Acine-

tobacter baumannii on multiple cytokine 

analysis 

Sun Jung Kwon*, Moonjoon Na, Ji-Woong Son, In-Beom 
Jung, Ji-Hye Kim, Po Soon Kang, Choonkyu Cho, Hee 
Uk Kwon

Konyang University Hospital

Background: Ventilator-associated pneumonia (VAP) due to Acineto-

bacter baumannii (AB) was increased in the intesive care units (ICU). 

Staphylococcus aureus (SA) contributed to intense lung inflammation 

and lung tissue damage with a release of High mobility group box-1 

protein (HMGB1). We compared clinical outcomes, local HMGB1 

and inflammatory cytokines production in patients with venti-

lator-associated pneumonia VAP by methicilin-resistant SA (MRSA) 

and AB in the ICU.

Methods: The study included mechanically ventilated patients of 

more than 48 hours, who had developed VAP in 58 beds of the ICU 

of a teaching hospital in South Korea. HMGB1 and inflammatory cy-

tokines were measured in BAL fluid using specific ELISA according 

to manufacturer’s recommendations. We analyzed HGMB1 and in-

flammatory cytokines according to 28-day mortality and clinical 

outcomes.

Results: We analyzed measurable 47 samples of 55 episodes of VAP 

due to MRSA and AB. There was no significant difference in 28-day 

mortality between VAP by MRSA and AB (19% versus 38.5%). 

SIRS was more developed in the VAP by MRSA than AB (95.2% 

versus 73.5%, OR; 7.37, 95% CI; 0.827-64.6, p = 0.05). The level of 

HMGB1, IL-8, IL-6 and MCP1 were increased in VAP by MRSA 

than AB in BAL fluid. The level of IL-8, IL-6 and CCL5 were in-

creased in SIRS in BAL fluid, but There was no significant difference 

in HMGB1 and inflammatory cytokines according to 28-day 

mortality.

Conclusions: Although 28-day mortality was not different between 

two pathogens , SIRS was more developed in the VAP by MRSA 

than AB. The local inflammatory cytokine production such as, IL-8 

and IL-6 were increased in SIRS and VAP by MRSA and HMGB1 

was increased in VAP by MRSA than AB in BAL fluid . 

Key words: Biomarker, Ventilator-associated pneumonia, Acinetobacter, 

Cytokine

P-25

Mycoplasma pneumoniae 감염에 합병된 뇌경색 

1례 

이의준*, 최유현, 이봉진, 정형주, 안홍률, 박준동

서울대학교 어린이병원

서론: Mycoplasma pneumoniae는 소아 연령에서 호흡기 감염의 흔한 

원인이다. 하지만 호흡기 이외에도 드물게 중추신경계의 합병증이 

보고된 바 있는데, 병원체의 직접적인 침투나 자가면역 등 여러 기전

에 의해 가능하다고 생각되고 있다. 저자들은 Mycoplasma 폐렴 환아

에서 뇌경색을 동반한 1례를 경험하 기에 보고하고자 한다.

증례: 건강하 던 5세 남아가 Mycoplasma 폐렴으로 치료받던 중 의
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식변화와 경련을 보 다. MRI 상에서 급성뇌경색이 확인되었으며, 

Mycoplasma 감염과 연관되었을 가능성을 고려하여 Levofloxacin, 

Methyl prednisolone, 면역 글로불린, enoxaparin 치료를 시행하 다. 

하지만 이후에도 뇌경색 부위가 점차 증가하 고, 뇌압 감소를 위해 

두개절제술이 시행되었다. 병변이 진행하는 동안 연속적으로 상학

적 검사를 시행하 고, 과응고성 상태와 자가면역성 혈관염의 소견

이 관찰되었다. 

결론: 본 증례에서의 상학적 결과들은 Mycoplasma 감염에 의한 중

추신경계 감염이 여러 기전에 의한다는 것을 간접적으로 보여준다. 

따라서, 조기에 여러 내과적 치료를 적극적으로 시행하는 것이 신경

학적 예후에 도움이 될 것으로 생각한다. 

Key words: Mycoplasma, acute cerebral infarction, vasculitis 

P-26

The utility of quick SOFA score for detecting 

patients with poor outcome in emergency 

department 

Youn-Jung Kim, Seung Mok Ryoo, Chang Hwan Sohn, 
Shin Ahn, Dong-Woo Seo, Yoon-Seon Lee, Won Young 
Kim, Jae Ho Lee*

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

Introduction: The qSOFA score was recently introduced as a simple 

tool to screen for sepsis. This study evaluated the diagnostic value of 

using qSOFA score to predict the patients with a high risk of poor 

outcome in emergency department (ED) setting comparing with the 

traditional SIRS criteria. 

Methods: A retrospective observational study was conducted at emer-

gency department of a university-affiliated hospital located in an urban 

area. All consecutive adult patients (≥18 years old) with suspected in-

fection were identified, and those with qSOFA score of ≥2, and 

those with SIRS score of ≥2 in our ED from October 2015 to 

December 2015 were evaluated for the poor outcome poor outcome 

defined as state requiring intensive care unit stay of ≥3 days and 

in-hospital mortality. 

Results: Of 3,678 patients with suspected infections, 374 patients 
(10.2%) had poor outcome. In our study, 668 patients (18.2%) had 
SIRS score of ≥2 and 172 patients (4.7%) had qSOFA score of ≥2. 
Only 50 0f 668 patients in SIRS group (7.4%) had poor outcome, 
while 48 of 172 patients in qSOFA group (27.9%) had a poor 
outcome. The sensitivity, specificity, positive predictive value, and 
negative predictive value of SIRS score of ≥2 for the diagnosis of pa-
tients with poor outcome were 13.4%, 81.3%, 7.5%, and 89.2%, 
respectively. The sensitivity, specificity, positive predictive value, and 

negative predictive value of qSOFA score of ≥2 were 12.8%, 96.2%, 
27.9%, and 90.7%, respectively
Conclusions: We found qSOFA score is feasible and useful screening 
tool comparing with SIRS score even ED setting. 

Key words: screening, prognosis, outcome 

P-27

흉강내지방과 폐혈성 쇼크로 인한 사망률과의 연관성

곽원건1, 강윤성2, 정윤정1, 오진영1, 윤영순1*

동국대학교일산병원1, 서울대학교병원2

연구배경: 폐혈성 쇼크는 중환자실 환자의 사망에 중요한 원인 중 하

나로 높은 사망률을 보인다. 비만에 따른 지방조직의 증가는 pro-in-

flammatory cytokine의 비정상적인 발생에 따른 만성 염증상태로 인

해 end-organ damage와 연관 될 수 있다. 복부 비만과 패혈성 쇼크에 

대한 관련성은 대두 되고 있지만 흉강내지방과 폐혈성 쇼크에 의한 

사망률과의 연관성은 알려진 바가 없다. 본 연구에서는 흉강내지방

과 패혈성 쇼크에 의한 사망률과의 연관성을 확인하고자 한다.

대상 및 방법: 2012년 12월부터 2014년 12월까지 내과계 중환자실에 

입원한 총 1471명 중 폐혈성 쇼크가 확인된 18세 이상 환자로 중환자

실 입원 기간 중 흉부 computer tomography (CT)를 시행한 99명을 

대상으로 후향적으로 분석하 다. 환자 기본정보 및 혈액검사 수치

는 의무기록을 통해 확인 하 고 흉부 CT에서 intrathoracic fat 

(ITF), epicardial adipose tissue (EAT)와 pericardial adipose tissue 

(PAT) 양을 측정하 으며 복부 CT의 umbilical level에서 total adi-

pose tissue (TAT), subcutaneous adipose tissue (SAT)과 visceral adi-

pose tissue (VAT)의 양을 측정하 다.

결과: 총 99명 중 나이의 중앙값은 70.1세 다. 남자는 57명 (57.6%) 

이 고 재원 기간 중 사망자는 24명 (24.2%) 으며 체질량지수는 평

균 21.1 ± 4.2 다. ITF, EAT, PAT 각각은 TAT, VAT, SAT와 유

의한 양의 상관관계가 확인 되었다. 사망자군과 생존자군을 비교했

을 때, ITF, EAT, PAT 및 TAT, VAT, SAT는 두 군에서 차이가 없

었으며 ITF는 사망자군에서 157.7 ± 105.4 cm3, 생존자군에서 

136.0 ± 88.0 cm3 고 (p = 0.37) 복강 내 VAT는 사망자군에서 

102.5 ± 77.8 cm3, 생존자군에서 78.1 ± 47.1 cm3 다. (p = 0.06). 

단변량 분석에서 사망자군에 남성이 79.2%로 유의하게 많았으며 나

이, Simplified Acute Physiology Score II, Sequential Organ Failure 

Assessment (SOFA) 점수, lactate level, VAT/TAT ratio가 유의하게 

높았다. 하지만 다변량 분석에서는 나이 (odds ratio (OR): 1.130 95% 

confidential interval (CI): 1.018-1.255)와 lactate level (OR: 1.049 

95% CI: 1.003-1.097) 만이 사망자군에서 높은 경향을 보 다. 

결론: 흉부 및 복부 adiposity는 서로 양의 상관관계를 보이나 각각은 

위험인자로써 폐혈증 쇼크에 의한 사망률과의 유의한 연관성은 없다. 

Key words: 폐혈성쇼크, 흉강내지방, 사망률



제35차 대한중환자의학회 정기학술대회

130

P-28

Cardiac arrest attributable to dysfunction of 

the autonomic nervous system after spinal 

cord injury 

Sei Won Kim, Joon Young Choi, Hwa Young Lee, Seok 
Chan Kim*

Department of Internal Medicine, Seoul St. Mary’s Hospital

Introduction: Bradycardia is the most common form of dysrhythmia 

developing after disruption of the sympathetic pathway by a spinal 

cord injury, and it can have fatal consequences, including cardiac 

arrest. 

Case: A 26-year-old male pedestrian was admitted after a traffic 

accident. Radiologically, fractures were apparent at the C6–7 bilateral 

articular facets, and cord contusion with hemorrhage was evident at 

C4–7. Postoperatively, he developed pneumonia; self-expectoration 

was impossible. During his ICU stay on ventilator support, inter-

mittent bradycardia was noted, but the symptoms were not specific. 

On the twenty-second postoperative day, the patient was taken to the 

computed tomography (CT) suite and experienced cardiac arrest dur-

ing a positional change. After immediate cardiac massage, the patient 

was resuscitated. We scheduled Holter monitoring, which detected 26 

pauses, the longest of which was 17.9 s. The patient underwent car-

diac pacemaker insertion. 

Key words: heart arrest, spinal cord injuries, cardiac pacemaker 

P-29

Paroxysmal Sympathetic Hyperactivity in 

brainstem-compressing huge benign tumors 

이승주, 김정훈*

아산병원

Introduction: Severe paroxysmal sympathetic overactivity occurs in a 

subgroup of patients with acquired brain injuries including traumatic 

brain injury, hypoxia, infection and tumor-related complications. This 

condition is characterized by sudden increase of heart rate, respiratory 

rate, blood pressure, body temperature and excessive diaphoresis. The 

episodes may be induced by external stimulation or may occur 

spontaneously. Frequent occurrence of this condition could result in 

secondary morbidities, therefore, should be diagnosed and managed 

insightfully. These symptoms could be confused with seizures or other 

medical conditions, leading to unnecessary treatment. Despite clinical 

significance of paroxysmal sympathetic hyperactivity (PSH), brain tu-

mor-induced PSH has not been studied nearly. In this report, two 

cases of the PSH in patients with brainstem-compressing benign tu-

mors were introduced. 

Case: A 30-year-old man was referred with stupor consciousness from 

other hospital after primary surgery. He was diagnosed as the huge 

sized jugular foramen schwannoma with compressing brainstem. The 

mass was subtotally removed via previous craniotomy site. The firmly 

adhesion lesion to brainstem was left, because of concerning about 

brainstem injury. In postoperative CT scan, it was observed the focal 

hemorrhage and mild edema in brainstem.His neurological status was 

not changed and maintained unrelievedly. At 2 weeks after surgery, 

the paroxysmal increase of the heart rate, respiratory rate and blood 

pressure was observed, as well as extensor posturing, reactive to bath-

ing or repositioning of the body. These symptoms were resolved spon-

taneously within several minutes. There were no significant findings in 

EEG, CT scan, and blood chemistry. The diazepam and baclofen 

were not effective in preventing the PSH, therefore, the opioid patch 

(fentanyl propanamide, 25 mcg/hr) was applied. The PSH had been 

disappeared gradually over a week. 

Key words: Paroxysmal sympathetic hyperactivity, brain tumor, opioid
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P-30

Risk factors of failed apnea test during brain 

death determination in potential organ donor 

Jae Hee Chung1*, Seok-Chan Kim2, En-young Kim3, 
Ji-Hyun Kim3

Department of Surgery, Yeouido St. Mary’s Hospital, College of 
Medicine, The Catholic University of Korea1, Division of Respiratory 
and Critical Care, Department of Internal Medicine, Seoul St. Mary’s 
Hospital, College of Medicine, The Catholic University of Korea2, 
Seoul St. Mary’s Hospital, The Catholic University of Korea3

Background: Apnea test is an essential component in the clinical de-

termination of brain death, but it may incur a significant risk such as 

hypotension, hypoxia and cardiac arrest. We analyzed the risk factors 

associated with failed apnea test during brain death assessment in or-

der to predict and avoid these adverse events. 

Methods: Medical records of apnea tests, which were performed for 

brain-dead donor between January 2011 and May 2015 in our in-

stitution, were reviewed retrospectively. Age, gender, etiology of brain 

death, use of vasopressor and arterial bleed gas analysis (ABGA) and 

systolic/diastolic blood pressure (SBP/DBP) prior to apnea test ini-

tiation were collected as variables. A-a gradient and PaO2/FiO2 were 

calculated for more precise assessment of the respiratory system. In to-

tal, 267 cases were divided into a group which was completed apnea 

test and the other which was failed the test. 

Results: Among 267 cases, 13 cases failed the apnea test and the ma-

jority of reasons were severe hypotension (SBP ＜ 60 mmHg). In 

terms of hemodynamic state, SBP was significantly higher in the com-

pleted test group than the failed group (126.5 ± 23.9 vs 109.9 ± 

29.8, respectively; p = 0.016), whereas DBP and use of vasopressor 

did not differences between two groups. In ABGA, pH and PaO2 of 

the completed test group were higher than the failed test group. The 

completed test group showed higher PaO2/FiO2 (313.5 ± 230.3 vs 

141.5 ± 131.0, respectively; p = 0.000) and lower A-a gradient 

(278.9 ± 209.6 vs 506.1 ± 173.1, respectively; p = 0.000) than the 

failed test group significantly. In multivariable analysis, low SBP (p = 

0.040) and high A-a gradient (p = 0.002) were independent risk fac-

tors associated with failed apnea test. 

Conclusions: Unexpected adverse events during apnea test for brain 

death determination do not occur frequently, but could be fatal. If a 

brain-dead patient shows low SBP and high A-a gradient, clinicians 

should pay more attention and preparations 

Key words: Brain death, Apnea test, Hypotension 

P-31

악성 대뇌 반구 경색 환자에서 치료적 저체온 요법의 

실패 요인 

염규선*, 정원주, 한문구

분당서울대학교병원

연구배경: 치료적 저체온 요법은 고삼투압요법 및 감압편개두술과 

함께 악성 대뇌 반구 경색 환자의 뇌부종 진행 및 뇌탈출증을 예방하

는데 효과가 있는 것으로 알려져 있다. 일부 고삼투압요법 및 치료적 

저체온 요법을 시행하여도 뇌부종이 진행하여 감압편개두술의 시행

이 필요하거나 또는 사망하기도 한다. 따라서 악성 대뇌 반구 경색 환

자 중 치료적 저체온 요법이 실패하는 경우 연관 인자를 확인하기 위

해 이 연구를 시행하 다. 

대상 및 방법: 2011년 1월부터 2014년 12월까지 분당서울대학교병

원 신경계 중환자실에 24시간이내 발생한 악성 대뇌 반구 경색이 발

생한 환자를 대상으로 연구를 시행하 다. 모든 환자는 뇌 컴퓨터단

층촬  또는 뇌 자기공명 상을 통하여 진단되었으며 입원하여 표준 

뇌졸중 치료와 뇌부종을 방지하기 위한 고삼투압요법 및 치료적 저

체온 요법을 시행하 다. 치료에도 불구하고 뇌탈출증이 발생하여 

감압편개두술을 시행하 거나 사망한 경우를 실패로 정의하 다. 

결과 및 결론: 총 31명의 환자 중 저체온요법이 실패한 환자는 모두 

21명이었다. 뇌경색 발병 후 혈관의 재개통이 되지 않은 환자에서 저

체온요법이 실패한 경우가 유의하게 많았다. (9.5% vs 60.0%, p-value 

0.006) 처음 내원 당시 백혈구 증가증(28.6% vs 0.0%, p-value 0.141), 

입원 후 24시간 이내 목표 혈압의 유지 실패 (47.6% vs 20.0%, p-val-

ue 0.240), 큰 뇌경색 병변 (100.0% vs 20.0%, p-value 0.097), 다발

역뇌경색증 (47.6% vs 10.0%, p-value 0.055)이 발생한 경우 등은 실

패군에서 많이 관찰되었으나 통계적인 유의성을 보이지 못했다. 결

론적으로 악성 대뇌 반구 경색 환자에서 혈관 재개통에 실패한 경우 

뇌탈출증의 위험성과 관련이 있을 수 있다. 적은 대상 환자 숫자로 인

하여 통계적 유의성을 보이지 못하 지만 백혈구 증가증, 혈압 조절

의 실패, 큰 뇌경색 병변 및 다발 역뇌경생증 역시 연관성이 있을 수 

있으며 이는 추가적인 연구를 통하여 확인할 필요가 있다. 

Key words: 치료적 저체온 요법, 뇌경색증, 뇌부종 

P-32

뇌동맥류 파열에 의한 뇌지주막하출혈 환자에서의 

치료적 저체온 요법 

정원주*, 염규선, 한문구

분당서울대학교병원

연구목적: 저체온 요법은 다양한 기전에 의해 뇌압상승과 뇌부종을 
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줄여주는 것으로 알려져 있어, 뇌동맥류 파열에 의한 뇌지주막하 출

혈환자를 대상으로 치료적 저체온 요법을 시행한 결과를 모아 기술

하고자 한다. 

대상 및 방법: 2013년 11월부터 2015년 11월까지 분당 서울대학교병

원에서 뇌동맥류 파열에 의한 지주막하출혈 환자로 치료적 저체온 

요법(33.5-35.0oC)을 받은 환자 8명을 대상으로 하 다. 저체온 요법

기간동안 midazolam에 의한 진정 및 신경근차단제를 투약하며 기계

환기를 실시하 고, 뇌 컴퓨터 단층촬 을 연속적으로 시행하면서 

정중선 전위 정도로 뇌부종의 정도를 측정하 다. 

결과 및 결론: 5명의 환자가 응급실 내원시 Hunt and Hess grade IV 

and V 으며, 7명의 환자에서 뇌 전산단층촬 에서 Fisher grade 3 

and 4 출혈소견을 보 다. 파열된 뇌동맥류에 대해 4명은 개두술 및 

클립 결찰술, 나머지 4명은 혈관내 코일 색전술을 시행하 다. 5명의 

환자는 저체온 요법 전에 뇌압조절을 위해서 두개골 절제술을, 6명은 

뇌실외 배액관 삽입을 시행하 고, 3명은 두개골 절제술과 함께 뇌실

외 배액관 삽입술을 받았다. 목표한 저체온까지 도달하는데 평균 3시

간이 걸렸고, 평균 111.8시간동안 저체온 요법을 지속하 다. 그리고 

평균 48.2시간에 걸쳐 36.5도로 복온하 다. 연속적인 뇌 컴퓨터 단

층촬 결과 5명의 환자에서 정중선 전위가 악화되어, 이중 3명은 저

체온요법 첫날 정중선 전위 악화로 인해 뇌압감소를 위한 추가수술

(두개골절제술, 혈종배액술)을 시행받았다. 그리고 2명의 환자에서

는 정중선 전위가 비슷하 고, 1명에서는 정중선 전위가 감소하여 뇌

부종의 호전양상을 보 다. 저체온 요법 기간동안 저혈압(87.5%), 폐

렴(87.5%), 저칼륨혈증(87.5%), 저나트륨혈증(75%), 저인산혈증

(75%), 백혈구감소증(62.5%), Shivering(62.5%), 서맥(50%), 간효소

상승(50%), 혈소판감소증(12.5%)에서 발생하 다.

결론: 뇌동맥류파열에 의한 뇌주막하 출혈에서치료적 저체온 요법은 

뇌부종이 심한 환자중에서 선택적으로 적용될 수 있는 치료방법중 

하나로 고려될 수는 있지만, 관련된 합병증도 빈도가 높고, 그 효과 

또한 일관되게 나타나지 않음을 확인하 다. 따라서 뇌지주막하 출

혈에 있어서의 저체온 요법의 프로토콜의 개발 및 대조군과의 비교

연구를 통해 효과 입증이 필요하리라 생각된다. 

Key words: 뇌동맥류, 뇌지주막하출혈, 저체온요법 

P-33

Neurologic manifestations of cerebral air em-

bolism associated with central venous 

catheter use

Hyun Jo Lee, Woojun Kim, Kwang-Soo Lee*

Department of Neurology, Catholic University of Korea College of 
Medicine, Seoul St. Mary’s Hospital, Seoul, South Korea

Utilization of central venous catheters (CVC) is increasing in critically 

ill patients. Cerebral air embolism as a complication of CVC use can 

occur during insertion, removal, or disconnection. It is proposed that 

this paradoxical air embolism occurs under cardiac defect conditions 

such as a patent foramen ovale or via physiologic pulmonary arterio-

venous shunts. We describe two cases of neurologic manifestations of 

cerebral air embolism as a complication of CVC use. 

Case 1: A 78-year-old man with Idiopathic pulmonary fibrosis and 

cholangiocarcinoma underwent placement of a 5 French transcuta-

neous infusion catheter. The catheter was correctly placed in the right 

internal jugular vein. The patient subsequently developed dyspnea, 

nausea and left arm weakness. Brain magnetic resonance imaging 

(MRI) showed acute infarction in the right precentral gyrus. It was 

decided that the patient was not a good candidate for recombinant tis-

sue plasminogen activator because of minor symptoms and concern 

that symptoms may have been related to an air embolism. A trans-

cranial doppler (TCD) with bubble test revealed a patent foramen 

ovale. 

Case 2: A 59-year-old women had admitted to the hospital for compli-

cated acute pyelonephritis. The infection resolved and the patient was 

prepared for discharge to include removal of her CVC. The patient 

was not placed flat or Trendelenburg position in bed for procedure. 

She did not exhale as the line was pulled out. Immediately as the cen-

tral line left the skin, she complained of dizziness and chest tightness. 

Her condition rapidly deteriorated and she developed tonic seizure, 

which lasted 3 minutes. Brain MRI showed multiple cortical embolic 

infarctions. A TCD with bubble test performed later was un-

remarkable with no evidence of right-to-left shunts. Considering the 

hazardous complication, strong emphasis has to be placed on prevent-

ing air embolism when caring for critically ill patients needing CVC. 

General guidelines should be strictly observed. 

Key words: cerebral air embolism, central venous catheter

P-34

The effectiveness of combined using including 

cardiovascular and ICP monitoring for severe 

TBI 

Yun Jung Ho*

Dankook University Hospital 

Background: To provide the effectiveness of dual monitoring includ-

ing cardiovascular and intracranial pressure monitoring device for se-

vere traumatic brain injury. We hypothesized that close observation 

using dual monitoring is effect to prevent severe ICU complications 

and to improve outcome for severe traumatic brain injury. 

Patients and Methods: We included severe traumatic brain injury, be-
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low GCS 8 or performed decompressive craniectomy from January 

2015 to December 2015 in Dankook university hospital. We exclude 

the patients, which had previous medical complications such as pneu-

monia, chronic renal failure, cancer or generalized lethal disease. We 

divided into 2 groups the following: group 1 is dual monitor (Flotrac 

and Camino ICP device) using group. Group 2 is non dual monitor 

using group. We reviewed retrospectively each groups for character-

istics, existence of uncontrolled ICP, ICU mortality, outcome at dis-

charge and after 3 months, common ICU complications such as pneu-

monia, renal failure, GI problem, sepsis and etc. 

Results: Ninety eight patients treated for severe TBI in trauma center, 

Dankook university hospital. Among these patients, 26 patients were 

excluded caused by exclusion criteria. There were 17 patients in 

Group 1, and 55 patients in group 2. Group 1 was less than group 2 

in ICU related complications, especially pneumonia and renal failure. 

Also, group 1 is shorten in ICU stay and is less in uncontrolled ICP 

than group 2. But, there was no significant difference in mortality and 

outcome after 3 months. 

Conclusions: Simultaneously monitor using including cardiovascular 

and intracranial pressure monitoring system may be helpful to control 

proper cerebral perfusion pressure and prevent excessive fluid 

resuscitation. Therefore, we believe that the using dual monitoring in-

cluding cardiovascular and intracranial pressure monitoring for severe 

TBI is effective method to prevent severe ICU complications, espe-

cially pneumonia and renal failure. 

Key word: ICP monitoring
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Risk factors of developing acute cholecystitis 

for traumatic brain injury patients 

Yun Jung Ho*

Dankook University Hospital 

Background: We experience that there is a few patients, which has 

traumatic brain injury with newly developing acute cholecystitis dur-

ing the treatment period. We evaluate that the risk factors of develop-

ing acute cholecystitis for traumatic brain injury patients. 

Patients and Methods: We included traumatic brain injury with per-

cutaneous transhepatic gallbladder drainage (PTGBD) for newly de-

veloping acute cholecystitis during treatment period from January 

2012 to December 2015 in Dankook university hospital. We exclude 

the patients, which had previous cholecystitis or chronic hepatobiliary 

disease. Retrospective review was performed for risk factors of devel-

oping cholecystitis including sex, age, past medical history, co-mor-

bidity (abdomen, chest, extremity), fasting period, medication, ISS 

(trauma score), ICU stay, BMI, existence of DM and severe TBI

Results: Among nine hundred seventy two TBI patients, twenty one 

patients were treated by PTGBD for acute cholecystitis in trauma 

center, Dankook university hospital. Among these patients, 15 pa-

tients were male and mean age was 63 years old including range from 

21 to 83. Duration of analgesic medication including opioid (p-value: 

0.001) and abdomen co-morbidity (p-value: 0.03) are significant asso-

ciated between TBI and acute cholecystitis. Also, old age, trauma se-

verity and BMI are another risks factors for developing acute chol-

ecystitis for TBI patients, but not significant associated statistically.

Conclusions: We conclude that opioid medication and multiple trau-

ma are risk factors of developing acute cholecystitis in TBI patients. 

Therefore, close observation is necessity for TBI with multiple trauma 

including abdomen injury and long-term use of opioid to prevent 

cholecystitis. 

Key words: TBI, cholecystitis 

P-36

Unexpected death at the department of neu-

rosurgery of a single medical institute, during 

3 years 

Sang Hyung Lee1*, Youngbo Shim2, Eun Jin Ha1

Department of Neurosurgery, Seoul National University Hospital, Seoul, 
Korea1, Department of Neurosurgery, SMG-Seoul National University 
Boramae Medical Center, Seoul, Korea2

The sudden death of neurosurgery patients is not uncommon. Among 

expired patients, considerable number of patients died from systemic 

cause rather than brain lesion. Especially, if the cause of death were 

not related to the brain lesion, we did not find hardly the reason. In 

order not to suffer the chagrin of losing patients even good surgical re-

sults, we reviewed our unexplained deaths and discussed about pre-

ventions of most common cause. There were 147 cases of death at the 

department of neurosurgery of SMG-Seoul National University 

Boramae Medical center from Jan of 2012 to Sep of 2015. Among 

them, 8 patients died within a few hours after onset of symptoms. The 

most common suspected cause was pulmonary thromboembolism (3 

patients). Among them, only 1 patient was confirmed as pulmonary 

thromboembolism and other 2 patients could not do confirmative di-

agnostic test, such as pulmonary CT angiography. But their labo-

ratory findings and clinical symptoms strongly suggest that pulmonary 

thromboembolism were the main cause of their deaths. After a surgi-

cal treatment such as ICH evacuation, decompressive craniectomy, 
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pharmacologic prophylaxis using anticoagulant is burden especially 

for neurosurgeon, but neurosurgical patients are also at an increased 

risk of thrombosis. Fortunately, there are no strong evidence that 

pharmacologic prophylaxis is better than mechanical prophylaxis. So, 

active mechanical prophylaxis using intermittent pneumatic com-

pression (IPC) and close observation are essential and aggressive eval-

uation using d-dimer, ultrasonography, and CT scan is needed if pa-

tients present the sign of sudden hypotension or desaturation. 

Key words: Mortality, Neurosurgery, Unexpected Death
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Lung function in patients with inhalation lung 

injury due to household chemicals 

Won-Young Kim1, Soonyoung Park1, Hwa Jung Kim1, 
Eun Jin Chae2, Kyung-Hyun Do2, Jin Won Huh1, 
Chae-Man Lim1, Younsuck Koh1, Sang-Bum Hong1*

Department of Pulmonary and Critical Care Medicine, Asan Medical 
Center, University of Ulsan College of Medicine1, Department of 
Radiology and Research Institute of Radiology, Asan Medical Center, 
University of Ulsan College of Medicine2

Background: Most inhalation injuries occur after occupational or ac-

cidental exposures. However, inhalation exposure to household chem-

icals could also result in serious health problems, although their 

long-term outcomes are unclear.

Methods: This post hoc analysis of a prospective nationwide cohort 

involved patients with inhalation lung injury due to home humidifier 

disinfectant. Spirometric measurements of 40 patients were evaluated 

over a 4 year period by repeated measures analysis of variance 

(ANOVA).

Results: Overall, during the first 3 years, mean forced vital capacity 

(FVC) increased significantly, from 2.10 ± 0.74 to 3.06 ± 1.08 liters, 

as did mean forced expiratory volume in 1 second (FEV1), from 1.84 

± 0.63 to 2.62 ± 0.88 liters, with both stabilizing afterward. FVCs of 

19 of the 40 (48%) patients were not normalized during the study 

period. The mean percent predicted FVC at onset tended to be lower 

when patients were exposed to higher (≥3,930,000) than lower 

(＜3,930,000) levels of disinfectant (45% ± 15% vs. 57% ± 20%, P 

= 0.07), and tended to show a steeper incline from the first year 

among patients with lower, but not higher, levels of exposure. 

Multivariate analysis indicated that cumulative exposure level was sig-

nificantly associated with ＜80% predicted FVC at year 4 (adjusted 

odds ratio, 13.70; 95% confidence interval, 1.17–160.65; P = 0.04).

Conclusion: Lung function stabilized within several years among pa-

tients who had recovered from inhalation injury caused by exposure to 

home humidifier disinfectant. Among patients who had not recovered 

normal lung function, greater decline in lung function at onset and 

subsequently impaired recovery were associated with exposure 

intensity. 

Key words: humidifier disinfectant, inhalation lung injury, spirometry 
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Sacral reconstruction with a 3D printed implant 

after hemisacrectomy in osteosarcoma 

patient 

Kyu Won Shim1*, Jun-Young Lim2, Dong Ah Shin3

Department of Pediatric Neurosurgery, Severance Children’s Hospital, 
Yonsei University College of Medicine, Seoul, Korea1, Department of 
Biomedical Engineering, Yonsei University College of Medicine, Seoul, 
Korea2, Department of Neurosurgery Spine and Spinal Cord Institute, 
Yonsei University College of Medicine, Seoul, Korea3

Reconstruction after sacral resection has been challenging in terms of 

anatomical complexity, excessive loading, and wide defect.2-4 It is 

well documented that surgical resection prolongs survival rate in pa-

tients with sacral osteosarcoma.1 Although en bloc resection is the 

most type of sacral resection, surgical morbidity and survival benefit 

should be considered carefully. En bloc resection always induces neu-

rogenic bladder, fecal incontinence, gait disturbance, and sexual 

dysfunction. Hemisacrectomy, which can preserve contralateral sacral 

nerves, consequently may prevent these neurological complications. In 

general, human bone or titanium mesh with a pedicle screw-rod sys-

tem has been used for restoring biomechanical stability of sacro-iliac 

complex.5 However, human bone or titanium mesh is inappropriate to 

substitute normal sacrum due to its different shape, narrow contact 

surface, and limited 3-D configuration. In order to solve these limi-

tations, we used 3-D printing technology describe below, and grafted 

a 3-D printed implant successfully to a patient. We present a case of 

sacral osteosarcoma treated using hemisacrectomy and sacral re-

construction with a 3-D printed implant. To our knowledge, sacral re-

construction using 3-D printing technology has never been used 

previously. 

Key words: 3D printing, sacral osteosarcoma, sacral replacement 
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Recurrent aspiration pneumonia due to anterior 

cervical osteophyte formation 

Jae Jun Lee1, Ji Young Hong2*

Department of Anesthesiology and Pain Medicine, Chuncheon Sacred 
Heart Hospital, College of Medicine Hallym University, Chuncheon, 
Korea1, Division of Pulmonology, Department of Internal Medicine, 
Chuncheon Sacred Heart Hospital, College of Medicine Hallym 
University, Chuncheon, Korea2

Introduction: The aim of this report was to highlight recurrent vomit-

ing and aspiration due to anterior cervical osteophyte. 

Case report: A 74-year-old man was admitted with recurrent vomiting 

and aspiration pneumonia. Although a percutaneous endoscopic gas-

trostomy tube was implanted, the symptoms occurred again and again. 

He was readmitted for the same problems, with neck pain. A video-

fluoroscopic swallowing study showed compression of the esophagus 

by cervical osteophytes and tracheal aspiration due to a deformity at 

the laryngeal inlet. Cervical x-rays and computed tomography showed 

anterior cervical osteophytes at the C4-6 level. Surgical decompression 

was postponed due to his frailty. Unfortunately, he got respiratory ar-

rest, led to hypoxic brain damage and death. 

Conclusion: Physicians should consider cervical spine disease, such as 

diffuse skeletal hyperostosis, as a rare cause of life-threatening aspira-

tion in the elderly. 

Key words: Aspiration, Pneumonia, Cervical Osteophyte
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일개 대학병원 내-외과계 중환자실 입실요청의 

전자의무기록시스템과 연계한 전산화 

임세호1, 강현1, 박태연2, 고신옥2*, 장난순3, 박해숙3

중앙대학교병원 마취통증의학과1, 중앙대학교병원 중환자진료센터2, 
중앙대학교병원 내-외과계 중환자실 간호부3

배경: 의료 환경의 변화로 비용-효과 측면이 강조되고 있으며, 중환

자실 여유 병상이 제한되어 입실 요청 환자 중 입실 환자를 결정하는 

데 대부분 병원에서 어려움을 겪고 있다. 본원에서는 기존에 해당 과 

전공의가 내-외과계 중환자실 간호사에게 전화로 중환자실 입실을 

신청하면 간호사가 장부에 수기로 기입하는 방식으로 처리를 시행하

여, 환자 이름과 등록번호를 듣고 기입하 기 때문에 기입이 부정확

하고, 입실 순서를 수정하는 데에도 어려움이 있었다. 또한 입실 신청, 

수정하는 모든 과정이 전화 상으로 이루어졌기 때문에, 중환자실 간

호사들은 환자를 돌보는 기존 업무에 입실 요청의 처리가 추가 업무

로 과중 되었다. 이를 개선하고자 2015년 11월부터, 전자의무기록 시

스템(EMR)과 연동하여 EMR 내에 [중환자실 입실 신청] 버튼을 

클릭하여 환자 정보와 연계된 새로운 입실 신청 방식을 도입하 다. 

방법: 본 저자들은 중환자실 입실 신청 방식의 전산화 후 입실 요청 

환자 중 입실 건수, 중환자실 운 지표 및 전화 신청으로 인한 간호업

무 등을 비교하 다.

결과: 2015년 8월부터 10월까지와 2015년 11월부터 2016년 1월까지

의 내과계 및 외과계 중환자실의 예약 확인에 대한 전화 건수를 비교

하 을 때 24.9%의 감소를 보 다. 기존 신청 방식이 적용된 2015년 

8월부터 10월(내과계 중환자실), 2014년 11월부터 2015년 1월(외과

계 중환자실) 에 비해 중환자실 연인원, 실인원, 병상회전율, 가동률, 

사망률, 사망환자수는 유의한 차이가 없었다. 하지만, 입실 신청 후 

미입실환자수를 비교하 을 때 내외과계 중환자실 모두 감소하는 경

향을 보 다.

결론: 새로운 방법 후 중환자전담의사는 환자 정보에 대한 접근으로 

입실 요청환자의 중증도에 따라 환자 입실 결정을 할 수 있었다. 중환

자실 전담 의사는 환자 의무 기록을 조회하여 환자 군이 중환자실 입

실에 해당하는 우선 순위 기준에 해당하는 고위험군 환자임을 쉽게 

파악하고, 입실 승인을 결정할 수 있었다. 수술 계획표에 중환자실 입

실 신청 환자에 대한 다른 표식을 만듦으로써, 해당일의 수술 순서와 

함께 대략적인 입실 시간을 파악할 수 있도록 만들었다. 해당 과 전공

의는 중환자실 입실 신청 내역을 쉽게 조회할 수 있으며, 입실 가능 

여부 및 기존 환자의 퇴실에 대해 입실 가능 여부를 가늠할 수 있었다. 

Key words: 전자의무기록시스템, 중환자실 입실 요청, 전산화 
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The Role of the Intensivists for Deceased Organ 

Donation; Experience of EUMC from 2013 to 

2015 

Kyung Sook Hong1, Geun Hong1, Ku Yong Chung1, 
Yeong-sin Kim2, Kyoung Ran Yoon2, Gill Soon Yang2, 
Young-Joo Lee3*

Department of Surgery, Ewha Womans University School of Medicine1, 
Department of Nursing, Ewha Womans University Mokdong Hospital2, 
Department of Anesthesiology and Critical Care Medicine, Ewha 
Womans University School of Medicine3

Background: Dedicated intensivists usually have enough experience 

for the management of hemodynamically unstable patients, just like 

brain death donors. To analyze our experience of the deceased donor 

management by the intensivist, we tried to suggest the role of the in-

tensivists for organ donations and transplantations.

Material and Methods: Ewha Womans University Mokdong 

Hostpital signed the memorandum of understanding (MOU) with 

Korean organ donation agency (KODA) and started organ donation 

campaign at 2013. Then, the management of deceased donors was 

performed by only one experienced intensivist. The hospital medical 

records of these deceased donors and the data of Korean network of 

organ sharing (KONOS) from August 2013 to December 2015 were 

reviewed retrospectively. The number of donated organs were com-

pared by Chi-square test using IBM SPSS program.

Results: Thirty six brain-death patients (3.3% of KONOS nationwide 

data) donated organs in our institution for 29 months. The number of 

donors was increased annually; four (2.4%) at 2013, thirteen (2.9%) at 

2014 and nineteen (3.8%) at 2015. Mean number of harvested organs 

in a donor was 3.8, and it was higher than the national average (3.2). 

The total number of donation by organs were heart 17 (5.4%), lung 

13 (9.5%), kidney 69 (3.4%), liver 36 (3.6%), pancreas 4(3.5%), small 

intestine 1(12.5%) respectively. The number of lung donation were 

improved dramatically to 47.4% (9 of 19) at 2015 with statistical sig-

nificance (p＜0.05). As the number of donation increased, the cases of 

kidney transplantation also increased, from 13 cases to 29 cases.

Conclusions: Dedicated intensivists are important for deceased donor 

management with aggressive hemodynamic management with fluid 

challenge, adequate usage of vasopressor and lung recruitment. As re-

sults, that will improve the number of potential donor detection, actual 

organ donors and harvest organs, not only the quality of the donated 

organs, especially lung. 

Key words: organ donation, brain death, transplantation

P-42

Clinical Characteristics of patients admitted 

on medical intensive care unit in a cancer 

center in s

김태옥, 박철규, 오인재, 김영철, 임정환*

화순전남대병원

Backgrounds: An intensive care unit(ICU) is the highest mortality 

unit in any hospital. According to reports, the mortality rate in US 

was 8 to 19% and 25% in Korea. Different to regular hospitals, 

Chonnam national university hwasun hospital has a role for local can-

cer center.

Material: We retrospectively reviewed demographic, clinical data of 

440 patients admitted MICU at Hwasun Chonnam National 

University Hospital between January 2015 and December 2015.

Results: Patients admitted in medical intensive care unit(MICU) 

were old (mean age 64.5 years) and the majorities had cancers 

(70.1%). The main symptoms and signs for admission were dyspnea 

(23.4%), fever (16.0%) and low BP (13.2%). The main impression to 

admit in ICU were pneumonia, septic shock and GI bleeding. Even 

treatment with high flow O2 therapy, ventilator and CRRT, the ICU 

mortality rate of them was up-to 29.2%.

Conclusion: There was a high mortality rate of ICU patients in a local 

cancer center. We could choose the patients with cancer in the ICU to 

need active treatment for improving ICU mortality rate.

Key words: MICU, Characteristics, Mortality
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The clinical characteristics and influence of 

vasopressors-induced peripheral ischemia in 

shock

SoonOh So, SeungYong Park, Yeong Hun Choe, So Ri Kim, 
Seoung Ju Park, Yong Chul Lee, Heung Bum Lee*

Department of Internal Medicine, Chonbuk National University 
Hospital, Jeonju, South Korea

Introduction: As a potent vasoconstrictor, vasopressors play a critical 

role in the management of fluid resistant hypotension in septic shock 

for maintain the mean arterial pressure more than 65 mm Hg. 

Because of the wide variability in individual vasopressor requirement, 

the absolute maximum dose of vasopressor is difficult to determine. In 

general, when starting vasopressors, their doses should be titrated to 

the desired effect by closely monitoring the adverse effects such as hy-

poperfusion (particularly affecting the extremities, mesentery or kid-

neys), dysrhythmias, myocardial ischemia, local effects, and hyper-

glycemia. 

We conducted the present study to assess the risk factors of in-

adequate perfusion of extremities during the vasopressors treatment in 

patients with severe septic shock.

Methods: In this cross-sectional study, we evaluated the medical re-

cords of 73 patients who received vasopressors more than 48 hours in 

patients with severe septic shock in the medical ICU at a tertiary uni-

versity-affiliated hospital, from April 2014 to December 2015. The 

patients were stratified into ischemia or non-ischemia groups accord-

ing to whether peripheral ischemia developed or not.

Results: A total 73 patients with septic shock were introduced vaso-

pressors more than 48 hours. Basically, NE introduced in all patients 

but more than 2 vasopressors were 28, and 3 more than vasopressors 

were 14. Peripheral ischemic insults including color changes occurred 

in 43 patients (60%). The median onset time for peripheral ischemia 

was 3.7 ± 4.2 days. Lower BMI(20.0% ± 5.4% vs. 22.4 ± 2.9, re-

spectively p < 0.05), need for additional inotropics, dobutamine (23% 

vs. 3.3%, respectively p < 0.05), and need for RRT(76.7% vs. 36.7%, 

respectively p < 0.01) were significant differences between groups. 

Conclusions: The use of vasopressors and its combined use more than 

2 drugs may not influence on the development of peripheral ischemia 

in patients with severe septic shock.

Key words: vasopressors, peripheral ischemia, septic shock
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Comparison of Lung transplantation outcome 

in patients on ECMO or mechanical ventilator 

support

Bo young Lee1, Tae Sun Shim1, Kyung-Wook Jo1, 
Sang-Oh Lee2, Seung Il Park3, Dong Kwan Kim3, 
Sang-bum Hong1*

Division of Pulmonary and Critical Care Medicine, University of Ulsan 
College of Medicine, Asan Medical Center, Seoul1, Department of 
Infectious Diseases, Asan Medical Center, University of Ulsan College 
of Medicine, Seoul2, Department of Chest Surgery, Asan Medical 
Center, University of Ulsan College of Medicine, Seoul, Koera3

Background: According to the consensus report for selection of lung 

transplantation (LT) candidate, patients on mechanical ventilation 

(MV) or extracorporeal membrane oxygenation (ECMO) support 

were regarded as a relative contraindication. However, with the tech-

nical advances, carefully selected patients on MV or ECMO could be 

candidates for LT. In the present study, we compared clinical out-

comes of LT between patients treated with conventional MV and 

ECMO.

Method: This study was a retrospective observational study from sin-

gle tertiary referral center in South Korea. We reviewed medical re-

cords of patients who received LT from October, 2008 to December, 

2015. Afterward, we compared the outcome of LT in ECMO group 

and MV group.

Result: Forty one patients received LT during the study period. After 

excluding 3 pediatric patients and 2 patients who had concurrent liver 

and LT, remaining 36 patients were analyzed. Among them, 22 pa-

tients were treated either with ECMO (16 patients, 73%) or MV (6 

patients 27%). Male-to-female ratio was 1.44 and median age was 

44.5 years (range: 18~62). Over 60% of the cases were bilateral LT 

and the others were Heart and LT. Most common cause of LT was 

interstitial lung disease (40.9%). Others were bronchiolitis obliterans 

after stem cell transplantation, pulmonary hypertension, and acute res-

piratory distress syndrome due to toxic material, pneumonia, and near 

drowning. Median initial APACHE II score at the time of ICU ad-

mission was 17.5 (range: 10~41). During the median follow-up of 

31.9 months, there were 7 mortalities. Clinical characteristic such as 

age, sex, type of LT, cause of LT, APACHE II score were not differ-

ent between two groups. Moreover, survival rate was comparable be-

tween ECMO and MV group. 

Conclusion: The present study showed a comparable outcome of LT 

in patients with ECMO treatment compared to those with conven-

tional MV. Therefore, EMCO could be utilized as an effective bridge 

therapy to LT.

Key words: lung transplantation, ecmo, survival



제35차 대한중환자의학회 정기학술대회

138

P-45

Influence of steroids medication on clinical 

outcome of Lung transplantation

Bo young Lee1, Tae Sun Shim1, Kyung-Wook Jo1, 
Sang-Oh Lee2, Seung Il Park3, Dong Kwan Kim3, 
Sang-bum Hong1*

Division of Pulmonary and Critical Care Medicine, University of Ulsan 
College of Medicine, Asan Medical Center, Seoul, Korea1, Department 
of Infectious Diseases, Asan Medical Center, University of Ulsan 
College of Medicine, Seoul, Korea2, Department of Chest Surgery, 
Asan Medical Center, University of Ulsan College of Medicine, Seoul, 
Korea3

Background: Steroids were relative contraindication for lung trans-

plantation (LT) candidates in previous guideline. However, since 

2006, the recommended dose was disappeared from guideline due to 

many controversial study results. Because, the cessation of steroids is 

not feasible in many patients, the present study aimed to compare clin-

ical outcomes of LT patients according to their steroids use.

Methods: Patients who underwent LT were retrospectively reviewed 

in single tertiary referral center from Oct 2008 to Dec 2015. The sur-

vival outcome was compared between those who discontinued steroids 

at least 3 weeks before LT (non-steroid group) and those who did not 

(steroid group).

Results: Among 36 patients, 24 (67%) were steroid group and re-

maining 12 (33%) were non-steroid group. Male-to-female ratio was 

1.43 and median age was 44.5 years old (range: 18-62). Bilateral LT 

was performed in 14 cases. Most common cause for LT was ILD 

(41%), followed by BO after HSCT, ARDS due to toxic material, 

pneumonia, and near-drowning. Median APACHE II score at ICU 

admission was 17.5 (median 10-41). During median follow-up of 32 

months, there were 7 mortalities. There were no differences in sex, 

age, type of transplant, and cause of transplant between steroid group 

and non-steroid group, while there were tendency of increased 

APACHE II score in steroid group compared to non-steroid group 

(15.0 vs 5.5, p=0.054). Post-transplant ICU stay and postoperative 

hospital stay were longer in steroid group compared to non-steroid 

group (18.5 vs 10.0 p=0.026, 83.0 vs 46.8 p=0.009, respectively). 

While infection-related mortality was higher in steroid group (7 vs 

0%, p=0.041), there was no difference in overall mortality 

(p=0.104).

Conclusion: This study showed that there was no difference between 

steroid group and non-steroid group in overall mortality. But in ste-

roid group, post-transplant ICU stay and postoperative hospital stay 

was significantly longer.

Key words: lung transplantation, steroid, outcome
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A case of acute respiratory distress syndrome 

after brain tumor surgery

Minyoung Jung, Joongbum Cho*

Samsung Medical Center

Introduction: Neurogenic pulmonary edema (NPE) is a clinical syn-

drome characterized by increased pulmonary interstitial and alveolar 

fluid after a central nervous system injury. It is rare in children and 

has a high mortality rate if not recognized and treated appropriately. 

Case report: A 5-year-old girl was admitted to intensive care unit be-

cause of second resection of progressive tumor in the posterior 

medulla. Seven hours after surgery, the patient showed pinkish foamy 

secretion and progressive respiratory failure. Saturation level could not 

be sustained by high frequency oscillatory ventilation (HFOV) and 

extracorporeal membrane oxygenation (ECMO) was applied. The 

blood pressure fluctuated between 57 and 147 mm Hg from minute 

to minute. There was no evidence of pulmonary infection and systolic 

or diastolic cardiac dysfunction on echocardiogram. ECMO was re-

moved on postoperative day (POD) 6. However, pulmonary edema 

and bloody secretion from the endotracheal tube reappeared whenever 

high pressure of mechanical ventilation was reduced. Patient's hemo-

dynamic instability remained during the weaning trial. After several 

failures of high positive end-expiratory pressure weaning, we ad-

ministered phenoxybenzamine to control hydrostatic pressure on 

POD 17. We were able to decrease pressure to 5 mmHg of peak 

end-tidal expiratory pressure (PEEP) and 6 above PEEP. After two 

days, we extubated the patient but she developed a severe pulmonary 

edema again and eventually needed cardiopulmonary resuscitation for 

13 minutes on POD 20. Sildenafil was added to decrease pulmonary 

vascular pressure before the next ventilator weaning trial. The patient 

was successfully extubated and showed stable blood pressure on POD 

39. She was able to go home with phenoxybenzamine and sildenafil. 

Conclusion: We report a life-threatening of NPE requiring car-

diopulmonary resuscitation and ECMO insertion following brain tu-

mor surgery and a successful treatment with phenoxybenzamine and 

sildenafil.

Key words: pulmonary edema, pulmonary hemorrhage, brain tumor
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Transfusion Risk Understanding Scoring Tool 

(TRUST) and Blood Transfusion Volume in 

Cardiac Surgery

Tae Sik Kim, Jeong Wook Han, Jae Seung Jung, 
Ho Sung Son*

Department of Thoracic and Cardiovascular Surgery, Anam Hospital 
Korea University Medical Center

Background: The transfusion risk understanding scoring tool 

(TRUST) is a clinical model for predicting the need for blood trans-

fusion during and after cardiac surgery. This model consists of 8 pre-

operative variables: preoperative hemoglobin level, weight, sex, age, 

nonelective procedure, preoperative creatinine level, previous cardiac 

surgery, and nonisolated procedure; the cumulative scores range from 

0 to 8. We evaluated the correlation between a high TRUST score 

and large-volume blood transfusion.

Methods: We retrospectively collected data from adult patients who 

underwent cardiac surgery with cardiopulmonary bypass at our in-

stitution between 2011 and 2015. TRUST scores of ≥3 are known to 

be associated with a transfusion probability of >60%. In this study, 

patients with TRUST scores of ≥3 were classified into the high-risk 

group, and those with TRUST scores of <3 were classified into the 

low-risk group. Large-volume blood transfusion was defined as a 

transfusion of ≥5 units of red blood cells.

Results: This study included 377 patients who were divided into the 

high-risk group (n = 213) and low-risk group (n = 164). The mean 

TRUST score was 2.7 ± 1.4 (high-risk group: 3.8 ± 0.9; low-risk 

group: 1.4 ± 0.7; p < 0.001). The volumes of transfusion were 8.9 ± 

8.0 and 5.0 ± 4.0 units in the high- and low-risk groups, respectively 

(p < 0.001). A high TRUST score correlated with large-volume red 

blood cell transfusion during the perioperative period (r = 0.324, p < 

0.001).

Conclusions: Patients with high TRUST scores of ≥3 might require 

large-volume blood transfusion during the perioperative periods in 

open heart surgery.

Key words: Transfusion, Red blood cell, Cardiac surgery
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전신 마취 하 제왕절개 수술을 받은 산모에서 수술 

후 기관이탈 실패 후 진단된 근긴장성 이영양증

김승현*

연세의대

서론: 근긴장성 이 양증는 상염색체 우성의 유전 질환으로, 성인에

서 비교적 흔한 신경근 질환이다. 근긴장증, 수의근 및 불수의근의 근

병증, 백내장, 심장 전도 장애 및 각종 내분비 장애를 일으킬 수 있으

며,특히 임신시에는 양수과다증 등 다양한 임신 중 합병증을 유발할 

수 있다. 

증례: 내원 8개월 전 임신성 당뇨 진단 받은 33세 산모가 임신 33주 5

일에 양수 과다로 인한 호흡 곤란과 복부 불편감으로 산부인과 입원

하 다. 양수 감압술 시행 이후에도 혈당 조절되지 않고, 간부전이 심

해져서, 입원 7일째 응급 제왕절개술을 시행하 다. 산전 검사상 태

아곤란증이 의심되는 상황으로, 마취 유도을 위해 propofol 150mg, 

succinylcholine 100mg, rocuronium 40mg을 사용하고, 흡입산소분율 

50%의 산소와, 흡입성 마취제인 desflurane으로 마취를 유지하 다. 

수술 중 태아 반출 후 midazolam 3mg, fentanyl 50mcg 추가 정주하

다. 67분간의 수술 종료 후 neostigmine 1mg 투약하 으나, 일회 호

흡량이 적고, 근이완상태가 역전되지 않았다고 판단되어, sugamma-

dex 200mg 투약 후 기관 발관을 시행하고, 회복실 이동하 다. 환자

의 의식은 명료하 으나, 얕고 잦은 호흡 지속되면서, 경피산소포화

도 85%의 저산소증과 호흡부전으로 인한 이산화탄소 축적 (동맥혈 

검사상 이산화탄소 68mmHg) 소견 보여 재기관삽관 시행하 고, 기

계환기를 위해 중환자실로 이동하 다. 수술 1, 2일 후 2차례 기관 발

관하 으나, 기관 이탈 12시간째 산소포화도 저하, 지속적인 근력 저

하 소견 관찰되어, 재삽관 시행하 다. 병력청취상 수년 동안의 근력 

저하소견 보 으며, 신경근계 질환 의심되어 근전도 검사 시행하

다. 수술 후 7일째 시행한 유전자 검사상 DMPK 유전자의 CAG re-

peats의 확장 소견으로 근긴장성 이 양증 진단 되었다. 수술 13일째 

기관절개술 시행하 으며, 16일째 일반 병실 이동하여, 가정용 호흡

기 적용 하 호흡 재활 치료 시행하 다. 

결론: 전신마취 후 반복적으로 기관이탈이 실패한 경우, 과거력 청취

와 이학적 검사를 통해 신경근계 질환을 배제할 수 있어야 한다. 신경

근계 질환의 경우 전신 마취 시행 후 호흡부전으로 인해 인공호흡기 

이탈이 어려울 수 있으므로, 이를 예상하고 대비할 수 있어야 한다.

참고 문헌

1. Keriakos R, Aziz N, Sidra L. Myotonic dystrophy in pregnancy. 

J Obstet Gynaecol 1999; 19: 71-3

Key words: 전신 마취, 기관이탈 실패, 신경근계 질환
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P-49

Stearoyl lysophosphatidylcholine 은 AMPK 

활성화를 통해 백혈구의 포식작용을 증가시킨다

김정민, 전 휘, 장은아, 곽상현, 배홍범*

전남대학교

Objective: Previous study showed that stearoyl lysophosphatidylcho-

line (LPC) could increase macrophage phagocytosis to apoptotic cells 

through AMPK activation. In the present study, we investigated 

whether stearoyl LPC could enhance macrophage phagocytosis to 

bacteria through activation of AMPK. 

Methods: Thioglycollate-induced mice peritoneal macrophages or 

RAW 264.7 cells were used in this experiment. Western blot analysis, 

flow cytometry for measurement of bacteria uptake, or siRNA for 

knock down of AMPKα1 were used.

Result: Stearoyl LPC time- and dose-dependently increased phos-

phorylation of AMPK and acetyl-CoA carboxylase (ACC), a down-

stream target of AMPK, in peritoneal macrophages. Stearoyl LPC 

dose-dependently increased uptake of FITC-conjugated E.coli by 

macrophages, which were reversed by compound C (an AMPK in-

hibitor) or siRNA to AMPKα1. Stearoyl LPC diminished Akt 

phosphorylation which is associated with phagocytosis. But, stearoyl 

LPC increased phosphorylation of p38 mitogen activated protein kin-

ase (MAPK), which was associated with increase in phagocytosis by 

macrophages. SB203580, a p38 MAPK inhibitor, decreased stearoyl 

LPC-induced increase in phagocytosis. Inhibition of AMPK activity 

with compound C prevented stearoyl LPC-induced increase in p38 

MAPK phosphorylation, but SB203580 did not inhibit stearoyl 

LPC-induced AMPK activation. In vivo, Systemic administration of 

stearoyl LPC to mice led to increased activity of AMPK in the lung, 

and enhanced phagocytosis of fluorescent E. coli in bronchoalveolar 

lavage fluid as compared with control mice.

Conclusion: These results suggest that stearoyl LPC enhances bacte-

rial phagocytosis by macrophages through the activation of 

AMPK-p38 MAPK pathway.

Key words: Stearoyl lysophosphatidylcholine, AMPK, marcrophage

P-50

Serum Level of Antituberculosis Drugs on 

Extracorporeal Membrane Oxygenation for 

ARDS by tuberulosis

강형구1, 이 현1, 이상글2, 조양현3, 양정훈4, 정치량4, 박진경4*

성균관대학교 의과대학 내과학교실 삼성서울병원 호흡기내과1, 성균관대학교 
의과대학 내과학교실 삼성서울병원 내과2, 성균관대학교 의과대학 
흉부외과학교실 삼성서울병원 흉부외과3, 성균관대학교 의과대학 
중환자의학교실 삼성서울병원 중환자의학과4

Inroduction: Veno-venous extracorporeal membrane oxygenation 

(ECMO) provides respiratory support to persons who have failed 

conventional management. Although ECMO is associated with phar-

macokinetic change of drugs, there is no guideline for optimal drug 

dose when the patients with tuberculosis (TB) are under ECMO.

Case report: Although the patient received standard anti-TB drugs, a 

chest radiograph showed increase of diffuse bilateral alveolar opacities 

and AFB persistently was observed through sputum microscopy for 2 

weeks. Serum level of rifampicin remained sub-therapeutic when giv-

en standard dose. Serum level of isoniazid did not reach therapeutic 

levels at the initial standard dose, but it remained in the therapeutic 

range at standard dose after increased doses. Serum levels of ethambu-

tol and pyrazinamide reached therapeutic target levels at standard 

doses. Instead of changing to second line anti-TB drugs, we treated 

TB during ECMO based on monitoring the serum concentration of 

all of first line anti-TB drugs. In this case, conversion of sputum my-

cobacterial cultures from positive growth to negative growth of 

Mycobacterium tuberculosis occurred based on appropriately moni-

tored serum levels of anti-TB drugs. Clinicians could consider alter-

ations of serum anti-TB drug levels in the presence of ECMO. This 

case suggests that checking the therapeutic drug levels may be needed 

before evaluating the response to treatment.

Key words: therapeutic serum levels, tuberculosis, extracorporeal 

membrane oxygenation

P-51

Effect of Preadmission Metformin Use on Clinical 

Outcome of ARDS with diabetes

Yong Suk Jo, Sun Mi Choi, Jinwoo Lee, Young Sik Park, 
Chang-Hoon Lee, Jae-Joon Yim, Chul-Gyu Yoo, Young 
Whan Kim, Sung Koo Han, Sang-Min Lee*

Seoul National University Hospital

Background: Acute respiratory distress syndrome (ARDS) is related 
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to high mortality and morbidity and is a major concern for critically ill 

patients, but there are currently no proven therapeutic measures to im-

prove the clinical course of ARDS, except low tidal volume 

ventilation. Metformin is known to have pleiotropic effects. In animal 

studies, metformin attenuated the severity of acute lung injury. 

Therefore, we hypothesized that preadmission metformin, which can 

show an anti-inflammatory effect, might alter the progress of ARDS 

among intensive care unit patients with diabetes mellitus.

Methods: We performed a retrospective cohort study of patients who 

were admitted to the medical ICU at Seoul National University 

Hospital because of ARDS from January 1, 2005 to April 30, 2015, 

and reviewed ARDS patients with DM. Metformin use was defined 

as prescribed within 3 months before admission. We analyzed 30-day 

mortality and severity of ARDS including PaO2/FiO2 ratio, lung in-

jury score and lung compliance after propensity score matching.

Results: Of 558 patients diagnosed as ARDS, 128 (23.3%) patients 

had diabetes and only 3 patients were treated with metformin 

monotherapy. Thirty patients received metformin in combination with 

other antidiabetic medications. Demographic characteristics, cause of 

ARDS, and comorbid conditions except chronic kidney disease were 

not different between metformin users and nonusers. Ventilator de-

mand, hypoxemia index, extent of alveolar consolidation, and LIS 

were similar in both groups. The 30-day mortality was 42.42% in met-

formin users and 55.32% in metformin nonusers. On multivariable re-

gression analysis, use of metformin has no significant effect on 30-day 

mortality(adjusted b-coefficient –0.19, 95% CI –1.76 to 1.39, P = 

.816). Propensity-score-matched analyses showed similar results.

Conclusions: Preadmission metformin use was not associated with re-

duced 30-day mortality among ARDS patients with DM in our medi-

cal ICU.

Key words: Acute respiratory distress syndrome, diabetes mellitus, 

metformin

P-52

만성 호흡기질환에 의한 호흡부전 환자들의 가정용 

인공호흡기 사용실태: 부산지역 한 대학병원에서의 

관찰

정은숙*, 나해정, 이광하

부산대학교병원

연구배경: 본 연구는 만성 호흡기 질환에 의한 호흡부전으로 가정용 

인공호흡기를 적용중인 환자들의 사용실태를 보고자 하 다. 

대상 및 방법: 2013년1월1일부터 2015년 12월 31일까지 부산대학교

병원에서 만성 호흡기 질환에 의한 호흡부전으로 병원 퇴원 시 가정

용 인공호흡기가 필요했던 환자 37명을 대상으로 연구를 진행하 다.

결과: 환자들의 나이의 중앙값은 64세 (범위 41-90세) 으며 남자가 

21명 (56.8%) 이었다. 호흡부전의 원인이 되는 질환은 만성폐쇄성기

도질환 (Chronic obstructive airway diseases) 가 24명 (64.9%) 으로 

가장 많았으며, 가정용 인공호흡기 적용 시 기관절개술이 되어있는 

환자는 16명 (43.2%) 이었다. 13명 (35.1%) 이 호흡부전으로 장애판

정을 받았고, 7명 (18.9%) 은 의료급여 수급자이었다. 19명 (51.4%) 

이 가정용 인공호흡기를 하루 종일 사용하 고, 15명 (40.5%)이 밤에

만 사용하 다. 전체 환자 중 13명 (35.1%)은 인공호흡기를 자가 구

입하 는데, 이들은 인공호흡기를 대여한 환자들 보다 기관절개술을 

적게 받았다. (15.4% vs 58.3%, p=0.017). 퇴원 후 1번이 상 외래에 

정기적으로 추적 관찰한 환자들은 20명 (54.1%) 이었는데, 이들은 인

공호흡기 자가 구입 비율이 높고 (60.0% vs 5.9%, p=0.001) 기관절

개술을 적게 받았다. (15.0% vs 76.5%, p<0.001)

결론: 본 연구에서 가정용 인공호흡기가 필요한 환자들의 54.1% 만 

퇴원 후 외래로 추적관찰이 되었으며, 이 환자들은 인공호흡기를 대

여보다는 구매하 고, 기관절개술을 적게 받았다. 

Key words: 가정용 인공호흡기, 호흡부전 

P-53

Fat embolism syndrome accompanying 

diffuse alveolar hemorrhage : a case report 

Jae ha Lee1, Hang jea Jang2*, Hyun Gook Kim2, Yong 
kyun Kim2

Department of Internal Medicine, Seoul St. Mary’s Hospital, The 
Catholic University of Korea1, Department of Internal Medicinie, Inje 
University College of Medicine, Haeundae Paik Hospital2

Introduction: Fat embolism syndrome is usually associated with sur-

gery or trauma for long bone fractures which occur in 0.5~3.5% for 

isolated fracture and 5%~10% for multiple trauma. Fat embolism is 

caused by the lipid droplet in the systemic circulation which induce 

mechanical or biochemical injury. The diagnosis is made clinically and 

treatment option is still limited to supportive measures. Clinical symp-

toms including respiratory changes, neurological abnormalities and 

petechial rash, generally presents 24-72hous after the initial injury. 

But respiratory failure accompanying diffuse alveolar hemorrhage in 

fat embolism syndrome is very rare clinical presentation. This report 

described a case of 44-year-old male patient suffering from Fat embo-

lism syndrome with diffuse alveolar hemorrhage caused by traumatic 

long bone fracture, in whom mechanical ventilation was applied to 

provide respiratory support with a good success

Case: A-44-year-old male was suffering from multiple embolic in-

farction caused by traumatic femur and tibia fracture. After admission, 
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the patient presented dyspnea with severe hypoxemia and hemoptysis. 

Spiral chest CT and plain chest radiographic showed bilateral, 

pre-dominantly peripheral, asymmetrical consolidation with small 

amount of bilateral pleural effusion consistent with ARDS, but no evi-

dence of pulmonary thrombo-embolism. We carried out emergent bed 

side bronchoscopy in order to distinguish the cause of hemoptysis and 

bronchoscopic finding was overall hemorrhagic liquid from distal tra-

chea to both bronchus and there was no evidence of damage to other 

infectious causes and mucous membrane injuries. We applied me-

chanical ventilation and supprortive cares for 5days and follow up 

bronchoscopy showed nearly normalized endobronchial findings. On 

7th ICU day, ORIF femur and CRIF of tibia were performed. On 

9th ICU day, after mechanical vent weaning and extubation, the pa-

tient was transferred to general ward and fully recoverd. 

Key words: fat embolism syndrome, diffuse alveolar hemorrhage, me-

chanical ventilation

P-54

Use of neuromuscular blocking agents in pa-

tients with prolonged acute mechanical 

ventilation 

Hae Jung Na, Eun Suk Jeong, Kwangha Lee*

Pusan National University School of Medicine

Background: In intensive care units (ICUs), the prolonged use of 

neuromuscular blocking agents (NMBAs) is associated with poor 

outcomes in ventilated patients. Our study aimed to evaluate current 

NMBA use in patients receiving prolonged acute mechanical ven-

tilation (PAMV, ≥96 h) in a medical ICU.

Methods: We retrospectively analyzed clinical data from the medical 

records of 197 patients dating to the period May 2014–December 

2015.

Results: The patients’ median age was 69 (range 17–91) years, and 

64.5% were male. The 28-day mortality rate after ICU admission was 

35.5%. NMBAs were administered to 143 (72.6%) patients; cis-

atracurium was the most frequently used drug (99.3%), and con-

tinuous infusion was the most common delivery method (97.9%). 

Among patients given NMBAs, the median duration of use was 68 

(range 0–1160) h, and NMBAs were administered to 91 (63.6%) pa-

tients within 6 h of ventilation in initiation. Remifentanil (97.9%) and 

dexmedetomidine (53.8%) were the most commonly used analgesic 

and sedative, respectively. The area under the receiver operating char-

acteristic curve for duration was 0.678 (95% confidence interval 0.588

–0.769; p < 0.001), and the cut-off level was 74 h (64% sensitivity, 

64% specificity). Patients who had been on NMBAs for >74 h had 

higher APACHE II scores (median 24 [range 7–44] vs. 22 [6–36], 

p = 0.018) and higher 28-day mortality rates (55.9% vs. 28.0%, p = 

0.001). 

Conclusion: In our study, the most commonly used NMBA was cis-

atracurium, and use of NMBAs for >74 h was associated with a 

higher 28-day mortality rate in patients receiving PAMV.

Key words: prolonged acute mechanical ventilation, neuromuscular 

blocking agents 
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Life-threatening obstruction by accumulated 

respiratory secretion after airway stenting

신수임, 이예진, 강혜린, 송진화, 박영식*

서울대병원

Introduction: Airway stenting has become a common technique in 

malignant central airway obstruction. In the literature, most airway 

stents are well tolerated, and life-threatening complications are very 

rare. Here we describe the case of life-threatening obstruction by ac-

cumulated respiratory secretion.

Case: This report describes a 33-year-old man with huge large cell 

neuroendocrine carcinoma in anterior mediastinum, which causes ex-

tensive extrinsic compression of whole trachea. Airway stents were 

successfully inserted whole trachea, but sticky respiratory secretion 

was accumulated inside of stents. Because the patient couldn’t ex-

pectorate large amount of sticky secretion, frequent bronchoscopic toi-

letings were performed. About 1-year later after 1st stent insertion, the 
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patient was admitted to ICU and intubated because of stent ob-

struction by organized secretion. Fortunately, these secretions were 

successfully removed and the patient was discharged without any 

sequelae. 

Conclusion: Respiratory secretion can cause life-threatening complica-

tion after airway stent insertion. Clinician should be aware of that and 

careful examination and close follow-up is needed. 

Key words: airway, stent, obstruction 
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Spinal Cord Infarction in a Patient undergoing 

Veno-Arterial Extracorporeal Membrane 

Oxygenation

신범수1, 조양현2, 최진호3, 양정훈4*

삼성서울병원 호흡기내과1, 삼성서울병원 흉부외과2, 삼성서울병원 
순환기내과3, 삼성서울병원 중환자의학과4

Introduction: Spinal cord infarction is an uncommon, but serious 

complication characterized severe motor impairment, bladder and 

bowel dysfunction. Spinal cord infarction is likely caused by hypo-

perfusion at the thoraco-lumbar spinal cord for a variety of reasons. 

Case report: An 81-year-old woman presented with cardiogenic shock 

due to acute myocardial infarction. She was put on veno-arterial ex-

tracorporeal membrane oxygenation (VA ECMO), to maintain ad-

equate organ perfusion. Lower limb weakness was noted on day 1 of 

VA ECMO. Symptom continued, but we could not further evaluation 

because of ECMO insertion state. After removal of ECMO on day 2, 

she did spine magnetic resonance imaging and it showed a signal ab-

normality extending from the level of T5 to the conus medullaris. She 

underwent conservative management, but, eventually did not neuro-

logic recovery. 

Conclusion: When lower limb weakness was happened to shock pa-

tient with ECMO, it should be necessary to differentiate spinal cord 

infarction. 

Key words: extracorporeal membrane oxygenation, spinal cord infarct 

P-57

Incidence and predisposing factors of vitamin 

D deficiency of the patients admitted to ICU 

손민수*

동산의료원 

Background: To investigate incidence and predisposing factor of vita-

min D deficiency in the patients who admit medical intensive care unit 

(ICU) in a tertiary refer hospital in Korea.

Methods: We analyzed the data of patients who underwent ventilator 

care over 48 hours admitted medical ICU. Incidence and predispos-

ing factor of vitamin D deficiency were evaluated. Vitamin D defi-

ciency was defined as that serum 25(OH)D level was below than 

20ng/ml.

Results: Prevalence of vitamin D deficiency in critically ill patients 

was 87.8% (194/221). In vitamin D deficient group, mean age was 

younger than in non-deficient group (64.4±15.4 vs 71.0±9.6, 

p=0.003). Predisposing factors of vitamin D deficiency were high 

APACHE II score (OR 1.23, 95% CI 1.10-1.37) and co-existing 

chronic illness (OR 3.12, 95% CI 1.08-9.01) in this study. Clinical 

outcomes such as duration of mechanical ventilation and ICU stay, 

28- and 90-day mortality were not associated with vitamin D 

deficiency.

Conclusions: Vitamin D deficiency is common even in young patients 
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who admitted in medical ICU. Higher APACHE II score and co-

morbidity are predisposing factors of vitamin D deficiency. 

Key words: vitamin D deficiency, intensive care units, critical care 
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APACHE IV Score for Mortality Prediction in 

Patients Admitted to The ICU ; a Single Center 

Study

박연희1, 최재우1, 박명린1, 권인선2, 박영선3, 박동일1, 정재욱1, 
황선미3, 박희선1, 이정은1, 정성수1, 김주옥1, 김선영1, 문재영1*

충남대학교병원 내과1, 충남대학교 의과대학 예방의학교실2, 
충남대학교병원 내과계중환자실3

Background: The Simplified Acute Physiology Score (SAPS) III and 

The Acute Physiology and Chronic Health Evaluation (APACHE) 

II model have been widely used in Korea. However, there has been 

few studies on the Acute Physiology and Chronic Health Evaluation 

(APACHE) IV model in Korean intensive care units (ICUs). The 

aim of this study was to compare the ability of the APACHE IV with 

APACHE II and Korea SASP III in predicting hospital mortality.

Methods: The study was designed as a prospective cohort study for 

patients admitted to the Chungnam national university hospital four 

adults’ ICUs. By using the Korean Chungcheong Critical Care 

Research Group (KCCCRG) Database, we collected records on 318 

patients admitted to the institute from September 2013 to February 

2014. We created receiver operating characteristic (ROC) curve to 

evaluate the predictive power of the model for hospital mortality. 

Results: The study included 318 patients. The hospital mortality rate 

was 23.8%. APACHE IV score, CCI, ARDS, Unplanned ICU ad-

mission ware independently associated with hospital mortality. The 

calibration and the discrimination of APACHE IV and APACHE II 

were good (H= 7.67, p=0.465; C=3.42, p=0.905)(H= 7.81, 

p=0.452; C=4.55, p=0.805), (area under the receiver operating 

characteristics curve =0.759, 0.752). The Korean SAPS 3 had good 

discrimination [area under the receiver operating characteristics curve 

=0.810] but poor calibration (H= 21.05, p<0.05; C=11.31, 

p=0.185). 

Conclusion: APACHE IV, Korean SAPS III, and APACHE II pre-

sented good discrimination and calibration for hospital mortality. 

Therefore, APACHE IV and APACHE II prognostic model might 

be applied to predict mortality in Korea regional ICUs. 

Key words: Acute physiology and Chronic Health Evaluation IV, 

Korean Simplified Acute Physiology Score 3, Intensive Care Unit, 

Calibration, Discrimination
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식도 스텐트를 가진 식도암 환자에서 발생한 기관식도 

누공의 기도 스텐트 치료 

서기현*, 류지원, 이호성, 최재성, 나주옥, 김용훈

순천향대학교천안병원 호흡기내과

서론: 식도암의 4.7 – 9.4%에서 기도내 침범을 보이고 특히 상부 식도

암에서 33.9%, 중간 식도암에서 25.6% 의 기도내 침범을 보고하고 

있다. 수술할 수 없는 식도암에서 식도 스텐트가 보조적인 치료로 선

택되고 있는데 11.1% 에서 기관-식도 누공이나 기도 협착 등의 심각

한 기도 합병증을 유발할 수 있다. 

증례: 75세 여자가 식도암으로 식도 비피막스텐트 (uncovered stent) 

를 유지한 상태로 항암치료와 방사선 치료를 해 오던 중 급성 호흡곤

란 악화로 인공호흡기 치료를 받았다. 흉부 CT 와 기관지내시경에서 

기관식도 누공으로 인해 식도 스텐트가 기관내로 빠져있고 그로 인

해 기관 협착이 동시에 발생한 것을 확인하 다. 인공호흡기를 유지

한 상태로 기관지내시경하에 기관 스텐트를 삽입한 후 즉시 인공호

흡기를 제거하 고 5일 후 식도 피막스텐트 (covered stent) 를 삽입

하여 전신 상태 호전되었다. 식도 스텐트를 가지고 있는 식도암 환자

에서는 심각한 기도 합병증이 발생할 수 있으므로 주의 깊은 평가가 

필요하다. 
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Key words: 기관식도누공, 식도암, 스텐트
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Effect of high flow nasal cannula for acute 

respiratory failure in patient with idiopathic 

pulmonary fibrosis

배수현*, 허진원

서울아산병원

Background: Patients with Idiopathic pulmonary fibrosis (IPF) pre-

sented acute respiratory failure (ARF) are often referred to the in-

tensive care unit (ICU) for ventilator support. Many studies have re-

ported that outcome of these patients is very poor but a few studies 

have showed that noninvasive mechanical ventilation can be an effec-

tive treatment to prevent use of invasive mechanical ventilation 

(IMV). The aim of this study was to evaluate the outcome of high 

flow nasal cannula (HFNC) use before MV in patient with IPF who 

develop ARF. 

Methods: This retrospective study was conducted in Asan medical 

center. Between January 2012 and December 2014, 96 idiopathic in-

terstitial pneumonia patients were managed in the ICU. Among them, 

25 IPF patients were selected. The outcome measures are the need for 

endotracheal intubation despite HFNC treatment and ICU mortality. 

Results: At initial, HFNC was applied in the 13 IPF patients and 

IMV was applied in the 12 patients. Mean age of HFNC group was 

69±8 years and IMV group was 72±7 years (p = 0.307). Though 

HFNC group showed lower respiratory rate (26.15±8.27 vs. 

30.50±12.8 ; p = 0.32), higher oxygen level (85.38±9.6 vs. 

71.25±25.1 ; p = 0.1) and higher PF ratio (218.11±83.69 vs. 

199.80±125.61 ; p 0.670) than MV group at admission, there were 

not significantly different. All HFNC patients required endotracheal 

intubation. MV was ineffective to all IPF patients and almost patient 

died within 50 days. The patient in HFNC group tend to show the 

longer ICU stay (27.93±26.11 vs. 14.42±12.20; p = 0.198) 

Conclusion: Patients with IPF requiring the ventilator support for 

acute respiratory failure show poor prognosis. The use of HFNC in 

IPF patients with ARF did not prevent the use of MV. 

Key words: HFNC, Acute Respiratory Failure, IPF
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Efficacy of plasma surfactant protein D in the 

differential diagnosis of pulmonary edema

Joohae Kim1, Sun Mi Choi2, Jinwoo Lee2, Young Sik 
Park2, Young Sik Park2, Jae-Joon Yim2, Chul-Gyu Yoo2, 
Young Whan Kim2, Sung Koo Han2, Sang-Min Lee2*

Center for Lung Cancer, National Cancer Center, Goyang, Korea1, 
Division of Pulmonary and Critical Care Medicine, Department of 
Internal Medicine, Seoul National University Hospital, Seoul, Republic 
of Korea2

Rationale: Pulmonary edema is frequently encountered in patients in 

intensive care units (ICU). There are many causes of pulmonary 

edema. Clinically, it is important to discriminate non-cardiogenic pul-

monary edema from cardiogenic pulmonary edema. However, it is 

difficult to differentiate between the two using simple chest radio-

graphs and clinical parameters. Surfactant proteins are normally con-

fined to the alveolar space. However, their plasma levels are known to 

increase when the alveolar–capillary barrier is injured. Therefore, plas-

ma surfactant protein level could be a clinical marker of such leakage. 

We studied whether the measurement of plasma surfactant protein D 

levels could be used to differentiate non-cardiogenic from cardiogenic 

pulmonary edema.

Methods: We prospectively identified 49 patients admitted in the 

ICU of the Seoul National University Hospital between June 2004 

and September 2004, with bilateral pulmonary edema on simple chest 

radiographs. After we obtained informed consent, blood samples were 

extracted and centrifuged to obtain the plasma. Plasma surfactant pro-

tein D (SP-D) was measured using an enzyme-linked immunosorbent 

assay kit (Yamasa Corp, Tokyo, Japan). Patients were divided into a 

non-cardiogenic (n = 20) and a cardiogenic group (n =29). We 

compared the plasma levels of SP-D between the groups.

Results: The mean plasma SP-D level of the non-cardiogenic group 

was greater than that of the cardiogenic group (569 ± 66 ng/mL vs. 

134 ± 28 ng/mL, P < 0.05). For patients with a serum B-type na-

triuretic peptide (BNP) level between 100 and 500 pg/mL, the plas-

ma SP-D level was 459 ± 289 pg/mL in the non-cardiogenic group 

and 77 ± 37 ng/mL in the cardiogenic group (P < 0.05). 

Conclusion: Measurement of plasma surfactant protein D levels 

would be useful in the differential diagnosis of pulmonary edema if se-

rum BNP levels do not clarify this. 

Key words: Pulmonary Edema, Biomarker, Surfactant Protein, SP-D
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P-62

건강한 성인 남성을 대상으로 깊이 카메라를 이용한 

일회호흡용적의 측정

김정민1, 박수정1, 오경택2, 유선국2, 신증수1*
1연세의대 마취통증의학교실, 2연세의대 의학공학교실

연구배경: 일회 호흡 용적은 환자의 가스 교환이 얼마나 효과적으로 

되는지를 보여주는 지표로 사용할 수 있고, 호흡기 질병의 정도를 간

접적으로 예측하는 예측 지표로서도 사용될 수 있다. 최근 여러 연구

에서 비침습적이고, 병상에서 시행할 수 있는 호흡용적 측정 방법이 

개발되고 있다. 이에 본 연구진은 자발호흡을 하는 정상 성인에서 비

침습적 인공환기기를 거치하고 인공호흡기를 통해 일회호흡용적을 

측정하고, 깊이 카메라(depth camera)를 이용하여 일회호흡량과 비

교하여 깊이카메라를 이용한 측정 방법의 정확도와 효용성을 알아보

고자 한다.

방법: 호흡기 질환이 없는 건강한 성인 남성 10명을 대상으로 비침습

적 인공환기 마스크를 거치하고 앉은 상태에서 실험을 시행한다. 대

상자는 실험전 5분간 마스크거치하 호흡운동을 적응하고, 호흡 운동

을 시행한다. 예상 체중(predicted bodyweight) *10 ml를 목표 일회호

흡량으로 설정하고, 연습 후 연구자는 피험자의 기계환기의 동조를 

0~10점으로 평가한다. 호흡수와 호흡 용적이 안정되면 2분간 호흡

기(Hamilton G5)를 통해서 시간에 따른 일회호흡용적의 변화를 0.3

초 간격으로 저장하여, Excel 형태로 데이터를 분석하다.

동시에 연구진은 카메라와 대상자의 거리를 35-50cm로 조절하면서 

Region of interest(ROI)가 양측 쇄골에서 전상장골극까지 상체 전면

부를 측정하며, 깊이 카메라의 데이터는3D 깊이 센서에서 넘어오는 

깊이 영상을 저장하여 분석한다.(그림1.) 저장된 깊이 영상에서 ROI

영역 안의 부분의 픽셀의 깊이 값과 실험을 통해 측정한 깊이 값에 따

른 픽셀의 실제 가로 세로 해상도를 곱한 값을 모두 더해서 용적을 계

산한다. 결과분석은 두 방법을 통해서 얻은 일회호흡량이 같음을 보

이기 위해Intra-class correlation(ICC) coefficient를 이용한 reliability

를 평가하였다. 

결과 및 결론: 10명의 대상자에서 호흡기로 얻은 일회용적 값과 깊이 

카메라를 통해 구한 일회호흡용적이 통계적으로 유의하게 높은 상관

성(표1, r>0.9, P<0.001)을 가지고 있음을 밝혔다.

Key words: Tidal volume, noninvasive ventilation, depth camera
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Drainage of pleural effusion with small bore 

tube in mechanically ventilated patients

Seok Jeong Lee*, Myoung Kyu Lee, Sang-Ha Kim, 
Suk Joong Yong, Won-Yeon Lee

Department of Internal Medicine, Yonsei University Wonju College of 
Medicine, Wonju, Republic of Korea

Background: Critically ill patients under mechanical ventilation (MV) 

were often complicated by pleural effusion. However, there was lim-

ited evidence in the benefit of effusion drainage. We designed this 

study to investigate effect of effusion drainage in patients under MV 

and to reveal the prognosis and risk factors for weaning failure. 

Methods: Following a retrospective review, ICU adult patients who 

underwent drainage of pleural effusion via small bore tube during 

MV care were enrolled. 

Results: The median age of the patients was 72 years and 53% was 

male. Of total 57 Patients, 22 patients (39%) could discharge from 

hospital after successful weaning. Respiratory rate did not change after 

drainage of effusion (21 [IQR 18–28] vs 21/min [17–26], p=0.06). 

Partial oxygen pressure (PaO2) increased (100 [85–131] vs 119 

mmHg [92–132], p=0.02). However, other parameters of arterial 

blood gas did not show difference between before and after drainage.

Among twelve (21%) and 30 (53%) patients, MV support level could 

be decreased within one hour and one day respectively. However, 

there was no relationship between step-down of MV support and 

weaning success (1 h, p=0.81; 1 day, p=0.44). Improvement of 

PaO2 after drainage was also not associated with weaning success 

(p=0.61). In Mann-Whitney U test and chi-square test, old age (61 

[49–72] vs 74 years [67–79], p=0.004) and high score of APACHE 

II (15 [10–18] vs 24 [15–26], p=0.005) showed association with a 

risk of weaning failure and relaxation abnormality defined as E/E’ 

above 7.5 (52.9 vs 77.4%, p=0.08) showed a trend for association.

Conclusions: In this study, we revealed improvement of PaO2 after 
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effusion drainage via small bore chest tube in the patients under MV 

treatment. However, increase of PaO2 was not associated with wean-

ing success. Besides age and disease severity, we suggest diastolic 

heart failure may have a trend in the association with the risk for 

weaning failure.

Key words: Pleural effusion, mechanical ventilation
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Right axillary cannulation in limb ischemia after 

femoral artery cannulation for ECMO

오홍철, 최재웅, 김용한, 김경환*

서울대학교병원

Introduction: Veno-arterial extracorporeal membrane oxygenation 

(V-A ECMO) has been used for cardiac support. Most common 

route for arterial peripheral cannulation involves the common femoral 

artery. Percutaneous femoral artery cannulation risks injury femoral 

artery, compromises blood flow to the leg. In patients with cardiac 

function recovery, femoral artery cannulation may be unsatisfactory 

brain perfusion because it is retrograde perfusion.

Case: A 71-year-old man, with severe mitral regurgitation, performed 

received mitral valve repair.Is not good cardiac function recovery after 

surgery, the patient began ICU care and Intra-aortic balloon pump 

support. Of ICU care and further reduced cardiac function, after left 

femoral artery and vein percutaneous cannulation started V-A 

ECMO support. V-A ECMO support 3 days, cardiac function re-

covered gradually increasing the possibility of unsatisfactory brain per-

fusion and ischemia sign appeared in the left leg. We were the Right 

axillary cannulation with 8mm graft, V-A ECMO support has been 

through it. 8mm graft were passed by tunneling the bottom of the 

wound, and axillary wound closure. After Right axillary cannulation, 

limb ischemia has been improved. V-A ECMO support 10 days, we 

were able to successfully V-A ECMO weaning without complication. 

After the graft ligation pushed into the inside tunneling, and the 

ECMO weaning without axillary incision again.

Conclusion: After femoral arterial cannulation, limb ischemia patients 

or unsatisfactory brain perfusion in patients, Rt. axillary cannulation is 

an alternative treatment method.

Key words: ECMO, cannulation, limb ischemia
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체외막산소공급(ECMO)유지환자에서 시행된 

기관절개술후 출혈에 대한 고찰

김창완, 김도형*, 손봉수, 이성광

양산부산대학교병원

연구배경: 체외막산소공급(ECMO)은 최근 급성호흡부전 환자이외

에도 다양한환자군에서 널리 사용된다. 이들 환자군에서는 장기간의 

기관삽관이 동시에 유지되는 경우가 많으며 종종 체외막산소공급을 

지속하는 중 기관절개술이 필요한 경우가 많다. 체외막산소공급을 

시행하는 환자에서 기관절개술을 시행할 경우 발생할 수 있는 출혈 

경향을 조사하고자 한다.

대상 및 방법: 2014년 01월 01일부터 2016년 02월 29일까지 체외막

산소공급을 유지하면서 기관절재술을 시행한 25명의 환자를 대상으

로 하 다. 대상을 헤파린유지군, 헤파린중단군, 비항응고요법군 으

로 나누어 기관출혈여부, 기관절개술 전후 일반혈액검사 및 수혈 여

부 등을 후향적으로 조사하 다.

결과 및 결론: 총 25명의 환자의 평균 연령은 56.12세, 남녀비는 18:7

이었으며 기관절개술 당시 ECMO mode 는 19례에서 VV mode 

으며 5례에서 VVA mode, 1례에서 VA mode 다. 

헤파린중단군에서 시술전 평균 혈색소는 9.68 g/dL 이었으며 평균 

혈소판은 125560/uL 이었다. 시술 후 평균 혈색소는 9.24 g/dL 이며 

평균 혈소판은 121780/uL이었다. 총 4명의 환자에서 시술전 수혈을 

시행하 으며 총 6명의 환자에서 시술 후 수혈을 시행하 다. 시술 

후 혈색소가 1g/dL이상 감소한 환자는 2명이었으며 3명의 환자에서 

기관절개술 후 출혈이 있었다. 

헤파린유지군에서 시술전 평균 혈색소는 9.54 g/dL 이었으며 평균 

혈소판은 128140 /uL 이었다. 시술 후 평균 혈색소는 8.97 g/dL 이며 

평균 혈소판은 126000 /uL 이었다. 총 2명의 환자에서 시술전 수혈

을 시행하 으며 총 3명의 환자에서 시술 후 수혈을 시행하 다. 시

술 후 혈색소가 1g/dL 이상 감소한 환자는 1명이었으며 1명의 환자



제35차 대한중환자의학회 정기학술대회

148

에서 기관절개술 후 출혈이 있었다. 

비항응고요법군에서는 시술전 평균 혈색소는 10.13 g/dL 이었으며 

평균 혈소판은 173780 /uL 이었다. 시술 후 평균 혈색소는 10.72 

g/dL 이며 평균 혈소판은 173220 /uL 이었다. 총 2명의 환자에서 시

술전 수혈을 시행하 으며 총 3명의 환자에서 시술 후 수혈을 시행하

다. 시술 후 HB 이 1g/dL 이상 감소한 환자는 없었으며 1명의 환

자에서 기관절개술 후 출혈이 있었다.

모든 군에서 기관절개술 후 출혈은 압박드레싱으로 호전되었으며 재

수술이 필요한 경우는 없었다.

Key words: ECMO, tracheostomy, anticoagulation

P-66

Clinical outcomes of ECMO in hematologic 

malignancy patients with severe acute 

respiratory failure

오유나1*, 박태선2, 허진원1

서울아산병원1, 한양대구리병원2

연구배경: 급성호흡부전에서 체외막산소공급은 불응성 저산소증이 

있고 폐 보호 환기 적용이 어려운 상황에서 적용해볼 수 있는 구제 치

료 방법이다. 아직까지 성인 악성혈액질환 환자에서 급성호흡부전 

시 체외막산소공급 적용에 대한 성적 보고는 많지 않다. 본 연구는 성

인 악성혈액질환 환자에서 급성호흡부전이 발생한 경우 체외막산소

공급 적용 시 임상적 결과에 대해 분석하고자 하 다.

대상 및 방법: 2010년 3월부터 2015년 4월까지 서울아산병원 중환자

실에 입실한 환자 중 악성혈액질환을 가진 성인 환자로 급성호흡부

전으로 인해 체외막산소공급을 적용 받은 20명의 임상적 특징과 치

료 결과를 후향적으로 분석하 다.

결과: 총 20명의 환자 중 6명이 체외막산소공급장치 이탈에 성공하

고 4명이 중환자실에서 일반병실로 전실하 으나 단 1명만이 생존

하여 퇴원하 다. 연구대상자의 중앙생존기간은 11일이었다. 체외막

산소공급장치 적용기간의 중앙값은 3.5일이었으며, 체외막산소공급

장치 적용 후 24시간 이내에 사망한 환자는 6명이었다. 불안정한 활

력징후로 인해 정-정맥 도관(7명)보다 정-동맥 도관(13명)으로 심장

과 폐를 동시에 지지 받은 환자가 많았다. 체외막산소공급장치로 인

한 합병증은 미만성 폐포출혈, 뇌내 출혈 같은 주요 출혈이 2명에서 

있었고 위장관 출혈 2명, 용혈 1명, 하지 허혈 2명이 있었다. 

결론: 급성호흡부전이 발생한 성인 악성혈액질환 환자에게 체외막산

소공급장치를 적용하더라도 임상적 결과는 매우 불량하 다. 이러한 

환자들에게 체외막산소공급장치의 적용에 대한 적절한 선별기준이 

요구된다.

Key words: 악성혈액질환, 급성호흡부전, 체외막산소공급장치
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Is it safe to use the ECMO in acute respiratory 

failure patients with intracranial hemorrhage?

김형수1*, 박성훈2, 하상욱3, 한상진4, 이순희1

한림대학교 성심병원 흉부외과1, 한림대학교 성심병원 호흡기내과2,
한림대학교 성심병원 응급의학과3, 한림대학교 성심병원 순환기내과4

Objectives: The aim of this study was to investigate efficacy the safety 

for using of extracorporeal membrane oxygenation (ECMO) in acute 

respiratory failure (ARF) patients with intracranial hemorrhage 

(ICH). 

Methods: Between January 2012 and December 2015, 145 patients 

with acute circulatory and/or respiratory failure underwent ECMO 

treatment. Of these, 10 patients with ICH with ARF before running 

ECMO were enrolled. The inclusion criteria for ECMO were based 

on the lung dysfunction measured with a PaO2/FiO2 ratio<100 for a 

FiO2 that did not respond to conventional therapy. 

Results: Five of the 10 patients were male and the mean age was 

46.7±20.9. The types of ICH were six cases of traumatic injury and 4 

spontaneous. On admission, the mental status was 2 alert, 1 drowsy, 2 

stupor, 2 semi-coma and a coma. The pupil light reflex was 6 prompt, 

2 sluggish, and 2 fix. Among them, 2 patients were anisocoria. Among 

the 6 cases of traumatic ICH with ARF, 4 were caused by traffic acci-

dent, one by crushing injury, and another one by fall down. Among 

the 4 cases of spontaneous ICH with ARF, 3 were caused by sepsis 

induced acute lung injury and one by neurogenic pulmonary edema. 

Before the start of ECMO, the PaO2/FiO2 ratio was 

56.5±19.8mmHg. The modes of ECMO were 9 cases of VV 

ECMO and a VA ECMO. Among the 4 cases of brain surgery, one 

was performed during VV ECMO. One patients of traumatic lung 

injury was performed thoracic surgery during VV ECMO. The mean 

support time of ECMO was 172.0±53.6 hours. All patients were 

successfully weaned off and 30-day survival rate was 90%. 7 patients 

discharged from the hospital after a mean 82.0±42.0 hospital day. 

Cerebral Performance Category grade of discharged patients was 

1~2.

Conclusion: Based on our results, using of ECMO could be safe in 

patients who have a ICH with unresponsive acute respiratory failure 

that did not respond to conventional therapy.

Key words: ECMO, Acute respiratory failure, Intracranial hemor-

rhage
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Pro BNP for prediction of extubation in 

patients during spontaneous breathing test : 

meta-analysis

JooHyun Park*, Jinkyeong Park, Chi Ryang Chung, 
Gee Young Suh

Samsung Medical Center

Background: Prediction of weaning success remains a major clinical 

challenge. Cardiovascular dysfunction could be a major underlying 

mechanism of weaning failure. Recent data suggest that pro B-type 

natriuretic peptide (BNP); a marker for cardiovascular dysfunction, 

may predict the outcome of weaning from assisted mechanical 

ventilation. BNP variations during spontaneous breathing trial may be 

of predictive value concerning the outcome of weaning process.

Methods: Medline, EMBASE, and the Cochrane Central Register of 

Controlled Trials were searched. We evaluated the diagnostic role of 

BNP for extubation. Sensitivity, specificity and other measures of ac-

curacy of pro BNP were pooled using bivariate random effects models 

Results: Four studies involving 265 patients were included in the 

present meta-analysis. The pooled sensitivity and specificity of serum 

pro BNP for extubation were 0.84 (95% CI: 0.71-0.92) and 0.84 

(95% CI: 0.63-0.94), respectively. The positive likelihood ratio was 

5.3 (95% CI: 2.2-12.5), negative likelihood ratio was 0.19 (95% CI: 

0.11-0.32) and diagnostic odds ratio was 28 (95% CI: 12-65). The 

area under the summary receiver operating characteristic curve was 

0.91(95% CI: 0.88-0.93). 

Conclusions: Our results indicate that pro BNP determination is a 

relatively sensitive and specific test for the success of extubation. 

However, with regard to methodological limitations and significant 

heterogeneity, medical decisions should be based on both clinical find-

ings and pro BNP test results

Key words: pro BNP, extubation, meta-analysis
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Outcome of W-ECMO Use in ARDS after 

Cardiac Surgery with Cardiopulmonary Bypass

Kim CY1, Woo WK2, Song SH2, Kim HH2, Kim BJ2, Kim HE2, 
Kim DJ2, Shin YR2, Park HK2, Lee SH2, Joo HC2, Lee S2, 
Chang BC2, Yoo KJ2, Youn YN2, Kim YS1, Song JH1*

Division of Pulmonology and Criticial Care Medicine, Department of 
Internal Medicine, Institute of Chest Disease, Severance Hospital, Yonsei 
University College of Medicine1, Division of Cardiovascular Surgery, 
Department of Thoracic and Cardiovascular Surgery, Severance 
Cardiovascular Hospital, Yonsei University College of Medicine2

Introduction: Cardiac surgery with CPB is a known risk factor for 

ARDS. Despite the various therapeutic measures to minimize pulmo-

nary dysfunction, the mortality associated with ARDS among 

post-cardiac surgery patients can be significantly higher than the gen-

eral population. We aimed to analyze the treatment outcome in pa-

tients who required vvECMO support for postcardiotomy ARDS de-

spite other rescue modalities.

Methods: We retrospectively reviewed the outcomes in a total of 13 

patients who received a vvECMO support for a refractory ARDS af-

ter a cardiac surgery between March, 2013 and February 2016 at 

Severance Hospital.

Results: The median age was 58 years and 8 patients were men. The 

types of cardiac surgery were CABG with (n = 1) or without (n = 1) 

valve surgery, valve surgery (n = 6) and heart transplantation (n = 

5). The mean values for CPB and aortic cross-clamping time were 

172±16 min (range, 92−278) and 99±8 min (range, 62−166), 

respectively. The causes of ARDS after surgery were pulmonary con-

gestion (n = 6, 46%), infection (n = 3, 23%), hemorrhage (n= 1, 

8%), bronchiolitis obliterans organizing pneumonia (n = 2, 15%), 

and reperfusion injury (n = 1, 8%). The median lung injury score 

was 3 (range, 1.75−3.75) and blood lactate level was 3.7 mmol/L 

(range, 0.9−14.7). While 7 patients initiated vvECMO support 

within 24 hours from operation, the remaining 6 patients started at a 

median of 8.5 days (range, 5−16). CRRT was applied for acute kid-

ney injury in 8 patients before vvECMO, while 3 other patients re-

quired CRRT after vvECMO initiation. nine (69.3%) patients were 

successfully weaned from vvECMO, however, 2 of them died from 
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sepsis. Overall in-hospital mortality was 38.5%. After a median fol-

low-up duration of 14.5 months (range, 1.0−33.0) for survivors, the 

1year overall survival was 58.6%±14.4%.

Conclusion: vvECMO support can be a feasible therapeutic strategy 

for patients who develop ARDS after cardiac surgery that is refractory 

to mechanical ventilation.

Key words: Extracorporeal Membrane Oxygenation, Acute Respiratory 

Distress Syndrome, cardiac surgery
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The SAPS 3 as a predictor of ICU mortality in 

a tertiary hospital intensive care unit

Tae Yun Park1, Shin Ok Koh2*

Division of Pulmonology and Critical Care Medicine, Department of 
Internal Medicine, Chung-Ang University1, Division of Pulmonology 
and Critical Care Medicine, Department of Anesthesiology, Chung-Ang 
University2

Background: Although it has been long since the Simplified Acute 

Physiology Score (SAPS) 3 was adopted, there is a lack of research on 

validation of SAPS 3 in Korea. In this study, we evaluate the perform-

ance of the Simplified Acute Physiology Score 3 (SAPS 3) as a pre-

dictor of ICU mortality in tertiary intensive care unit. 

Methods: This retrospective study was conducted from September 

2014 to December 2015 in the intensive care unit of Chung-Ang 

University Hospital in the Korea. Data was taken from a database of 

previously collected SAPS 3 scores of all ICU patients admitted dur-

ing the period. The predicted mortality was also estimated using the 

customized equation for Korean as follows: Logit = - 35.1752+ ln 

(SAPS 3 score + 20.5958) × 7.7379. The discrimination and cali-

bration characteristics of the SAPS 3 system were evaluated by the 

Hosmer-Lemeshow test and area under the receiver operating charac-

teristic (ROC) curve. 

Results: A total of 2,770 patients were included. The mean age 64.28 

± 16.24 was years and 1607 (58 %) were male. Mean SAPS score 

was 46.89 ± 17.21 and 426 patients were died. The hospital mortality 

was 15.4 % and the predicted mortality by SAPS 3 was 14%. 

Although the SAPS 3 calibration was poor (Ĉ= 73.38, p<0.005), 

discrimination of SAPS 3 was good (C-statistics=0.837, 95% CI 

0.817-0.857) 

Conclusion: The SPAS 3 model was a good mortality predicting tool 

which shows a good discrimination. But SAPS 3 model did not show 

good calibration.

Key words: intensive care unit, mortality, SAPS 3
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내과계중환자실의 감염관리에 따른 다제내성 

Acinetobacter baumannii의 내성률과 분리율 

변화

김제훈*, 박지영, 이진영, 장태원

고신대학교 의과대학 내과

연구배경 및 목적: 항균제의 발전으로 감염병이 해결될 줄 알았으나, 

현재 보건문제로 의료관련감염이 대두되고 있다. 중환자실은 일반병

동보다 높은 병원감염발생률을 보이며, 원인균 중 Acinetobacter bau-

mannii가 보고된다. 여러 항균제에 내성을 가지는 Multidrug re-

sistant Acinetobacter baumannii(MDRAB)는 중환자실에서 집단감

염의 형태로 문제를 일으키고 있다. 본 연구는 내과계중환자실의 검

체에서 분리된 MDRAB의 분리율과 내성률을 조사하고, 감염관리 

활동을 실시한 기간을 기준으로 중재기간 전후의 경향을 분석하여 

체계적인 감염관리의 중요성을 파악하고자 하 다.

연구대상 및 방법: 2009년 1월부터 2014년 12월까지 한 대학병원 내

과계중환자실 환자의 검체로부터 미생물 검사를 실시하여 A. bau-

mannii를 분리, 감수성 결과지를 검토하여 MDRAB를 조사하여 내

성률과 분리율, 중환자실 병원감염발생률과 항균제 사용량을 조사하

여 비교 분석하 다. 수집된 자료는 SPSS 21 버전 프로그램을 이용

하여 빈도분석, ANOVA, 상관분석을 실시하 으며, 유의수준은 

p<0.05로 하 다. 전자의무기록을 이용해 후향적으로 분석하 다. 

결과 및 결론: MDRAB를 분석한 결과 내성률의 경우는 중재기간 전 

높아지는 경향을 보 으며(p=0.045), 2014년 87.5%로 가장 높게 나

타났다. MDRAB의 분리율은 2011년에 16.7‰로 가장 높았다. 항균

제 사용량의 경우 cephalosporin계, glycopeptide계, aminoglycoside계, 

tetracycline계, lincosamides계에서는 감소하는 경향을 보 으나, pen-

icillins계, carbapenem계, quinolone계에서의 사용량은 증가하는 경

향을 보 으며, 전체적인 항균제 사용량 역시 증가하는 것으로 나타

났다. 내성률과 분리율의 상관분석 결과 전체기간에서 높은 상관관

계를 보 다(r=0.512, p=0.000). MDRAB의 내성률과 분리율은 상

관관계를 보 으며, 중재기간 전 증가하는 경향을 보 으나 감염관

리 활동을 실시한 중재기간을 기준으로 감소하 다. 항균제 전체 사

용량의 경우 전반적으로 사용량이 증가하는 경향을 보 다. 이러한 

다제내성균의 분석결과는 효율적인 감염관리를 할 수 있는 중요한 

지표라 할 수 있다. 또한 다제내성균 감시와 적절한 항균제 사용을 통

해 의료관련감염을 최소화 하는 것이 중요하며, 이미 출현한 내성균

의 전파와 확산방지를 위한 정보를 제공 할 수 있다고 생각한다.

Key words: 다제내성 아시네토박터바우마니균, 분리율, 항균제, 감염

관리
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Reducing Duty Hours for Medical Residents 

Increases Burden of Medical Emergency 

Team:Single-center 

Kyoung Min Moon, Sang-Bum Hong, Chae-Man Lim, 
Younsuck Koh, Jin Won Huh*

Division of Pulmonary and Critical Care Medicine, Department of 
International Medicine, Asan Medical Center, College of Medicine 
University of Ulsan, Seoul, Korea

Background: To evaluate whether reducing medical resident work 

hours increases the burden of a medical emergency team

Methods: We analyzed retrospectively the medical records of 908 cas-

es managed by a medical emergency team (MET) in the department 

of pulmonology from March 2014 to February 2016. From March 

2015, the medical resident work hours (including the first-year resi-

dent) was limited to an 88-hour working week including 24 hours off 

at weekend. So, we compared the data for the period 2 (between 

March 2015 and February 2016) with that for the period 1 (between 

March 2014 and February 2015). We evaluated the clinical charac-

teristics of three groups classified according to the working hours of 

medical residents (group 1: between 7 a.m. and 6 p.m. at weekday, 

and 7 a.m. and 12 p.m. at holiday, group 2: between 6 p.m. and 7 a.m. 

at weekday, and 12 p.m. and 7 a.m. at holiday, and group 3: week-

end).

Results: There were no significant differences of activation type and 

activation cause between the period 1 and the period 2. However, 

EMR triggered activation tended to be increased in the period 2. In 

Group3, the number of activation by MET (40.1% versus 30.0%; p 

= 0.005), and severity at activation (APACHE II score: 24.9 ± 6.9 

vs. 20.7 ± 7.9, p = 0.021) during the period 2 were significantly in-

creased compared to the period 1. Although there was no significant 

differences of overall ICU mortality (32.8% versus 40.5%; p = 

0.413) between the period 1 and the period 2, the mortality of group 3 

tended to be increased in the period 2 (18, 36.9%) compared with that 

in the period 1 (36.9% versus 23.7%; p = NS). Also, the ICU trans-

fer of group 3 tended to be increased (33.9% versus 25.0%; p = NS).

Conclusion: According to the reducing medical resident work hours 

in the department of pulmonology, the burden of a medical emergency 

team was increased, and on weekends the ICU transfer and the mor-

tality had a tendency to be increased. 

Key words: medical emergency team, duty hours, medical residents 
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Effectivenss of early warning score for predicting 

ICU admission in hematology and oncology 

patients 

Ju-Ry Lee1*, Youn Kyung Jung1, Eun Joo Choi1, Jin Mi 
Lee1, Myongja Han1, Yujung Shin1, Sun Hui Choi1, Jeong 
Suk Son1, Ji Young Jung1, Soon-Haeng Lee2, Jin Won 
Huh3, Sang-Bum Hong3

Medical Emergency Team, Asan Medical Center, Seoul, Korea1, 
Department of Intensive Care Nursing, Asan Medical Center, Seoul, 
Korea2, Division of Pulmonary and Critical Care Medicine, Department 
of Internal Medicine, Asan Medical Center, Seoul, Korea3

Introduction: The modified early warning score (MEWS) was 

well-known as useful tool for predicting a mortality or intensive care 

unit (ICU) admission of the high-risk critically ill patients. However, 
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there was little known about the effectiveness of the MEWS in pa-

tients with hematologic malignancies or solid tumors. 

Objectives: To evaluate the effectiveness of the MEWS for predicting 

ICU admission in the patients with hematologic malignancies or solid 

tumors. 

Methods: We retrospectively evaluated patients with hematologic ma-

lignancies or solid tumors who were contacted by medical emergency 

team (MET) on general ward between January 2013 and November 

2015. The MEWS was calculated at the MET contact point. 

Results: A total of 355 patients were enrolled from hematologic malig-

nancies (n=170) and solid tumors (n=185). 42.4% of patients with 

hematologic malignancies and 22.8% of patients with solid tumors 

were admitted to the ICU (p<.001). The mean MEWS was 6.8 ± 

1.9 in the patients with hematologic malignancies and 5.7 ± 2.1 in the 

patients with solid tumors (p=.010). A receiver-operating character-

istic (ROC) curve was used to find out the cutoff point of MEWS for 

predicting ICU admission. The area under the ROC curves were 

0.84 (95% confidence interval [CI], 0.71-0.87) in patients with hema-

tologic malignancies and 0.72 (95% CI, 0.63-0.81) in patients with 

solid tumors. The MEWS cutoff value in patients with hematologic 

malignancies was 6 (sensitivity, 80.6%; specificity, 74.3%) and solid 

tumors was 5 (sensitivity, 73.2%; specificity, 61.0%). 

Conclusions: The MEWS was effective tool for predicting ICU ad-

mission in patients with hematologic malignancies or solid tumors. 

However, the different cutoff values were applied between the patients 

with hematologic malignancies and solid tumors. Therefore the char-

acteristics of diseases need to be considered for the optimal MEWS 

cutoff value for predicting ICU admission. 

Key words: Intensive Care Unit, Modified Early Warning Score, 

Hematology, Oncology
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Transcultural adaptation and validation of 

familial satisfaction in the intensive care unit 

in Korea 

Youlim Kim1, Jin Soo Min2, Gajin Lim1, Jung-Kyu Lee3, 
Hannah Lee4, Jinwoo Lee5, Kyung su Kim6, Jong Sun 
Park1, Young-Jae Cho1, You Hwan Jo7, Hogeol Rhu4, 
Kyu-seok Kim2, Sang-Min Lee5, Yeon Joo Lee1*

Department of Internal Medicine, Seoul National University Bundang 
Hospital, Gyeonggi-Do, Korea1, Chungbuk National University 
Hospital, Department of Internal Medicine, Division of Pulmonary and 
Critical Care Medicine2, Department of Internal Medicine, Seoul 
Metropolitan Government-Seoul National University Boramae Medical 
Center3, Department of Anesthesiology, Seoul National University 

College of Medicine, Seoul, Korea4, Department of Internal Medicine, 
Seoul National University College of Medicine, Seoul, Korea5, 
Department of Emergency Medicine, Seoul National University College 
of Medicine, Seoul, Korea6, Department of Emergency Medicine, Seoul 
National University Bundang Hospital, Gyeonggi-Do, Korea7

Background/Purpose: In North America, questionnaires have been 

developed and validated, which were to assess family needs and sat-

isfaction with care in the intensive care unit. One of the most widely 

used one is FS-ICU-24 survey. The purpose of this study is to prove 

the validated model of Korean version. 

Methods: The study was performed in the medical, surgical, and 

emergency intensive care unit (ICU) of Seoul National University 

Bundang Hospital, Seoul National University Hospital and Boramae 

Hospital. Relatives of all patients with a length of stay of 48 hours or 

longer were eligible for the study. And the validation included feasi-

bility, construct validity, internal consistency, reliability and sensitivity. 

The survey is made up of two categories and 24 items: (i) satisfaction 

with care (14 items) and (ii) satisfaction with decision making (10 

items).

Result: A total of 200 family members of 186 patients completed the 

FS-ICU survey across three hospitals. Compared with a Visual 

Analogue Scale, the construct validity was good for the total survey 

satisfaction (Spearman’s r = 0.835, p<0.001). A Cronbach a co-

efficient for satisfaction with care subscale was 0.834; for satisfaction 

with decision making subscale was 0.796. The total FS-ICU-24 sur-

vey mean score was 75.44 ± 17.70. In this study, the responders were 

most satisfied with consideration of your needs (82.13±21.03) and 

least satisfied with the atmosphere of the ICU waiting room 

(35.38±34.84). 

Conclusion: A cross-cultural adaptation of FS-ICU-24 into Korean 

version showed a good validation and this survey tool will be a useful 

measure for evaluating the ICU-related family needs and satisfaction. 

Key words:  Familial satisfaction, Intensive care unit, Validation 
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집중화된 신속대응팀이 입원 환자 안전에 미치는 

효과 

안치원1, 강형구1*, 윤인아2, 임태호1

한양대학교병원 응급의학과1, 한양대학교병원 신속대응팀2

연구배경: 신속대응시스템은 입원환자에서 발생할 수 있는 응급상황 

및 상태 악화에 대해 사전 예측 및 즉각적인 조치를 통해 중환자실 입

원 및 심정지 발생을 예방하는 활동을 하는 시스템이다. 국내에서도 

2008년도부터 시스템이 도입되어 대규모 상급종합병원에서 운 하
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고 있으나 인력선별의 어려움, 진료 수가의 부재 등으로 인해 확산에 

어려움이 있다. 이에 본 연구진들은 제한된 인력으로 운 할 수 있도

록 전략적으로 환자군을 선별하여 접근하는 신속대응팀을 운 하여 

환자 안전에 미치는 향을 알아보고자 하 다. 

대상 및 방법: 본 연구는 825병상의 일개 상급종합병원에서 2015년 3

월부터 2016년 2월까지 신속대응팀의 효율성을 높일 수 있는 환자군

에 집중하여 평일 오전 9시부터 오후6시를 담당하는 체계(focused 

rapid response team; fRRT)를 대상으로 하 다. fRRT는 중환자전

문의 1인과 중환자전담간호사 1인으로 팀을 조직하여 내과 이외의 

입원환자를 모니터하고 관리 대상자를 선별하여 고위험 환자를 방문 

진료하는 시스템으로, 이를 운 한 이후 심정지 발생율, 원내사망율 

등에 대하여 시스템 운  이전(no RRT, extended RRT)과 비교 조사

하 다. 

결과: fRRT 운 기간 동안 총 1,326명을 선별진료 하 고, 관리대상

자는 14.5명/일이었으며, 경고결과보고(alert value report; AVR)는 

81.4건/일이었다. fRRT 운 기간의 1,000명당 심폐소생술 시행율은 

3.14건으로 RRT 운  전 5.41건에 비교해 42% 감소하 고, ex-

tended RRT(3.32)와 비슷하 다.(p<0.001) 원내 입원환자 사망률

은 1.58%(no RRT), 1.37%(extended RRT), 1.50%(fRRT)로 차이를 

보이지 않았다(p=0.123).

결론: 신속대응팀은 입원환자의 안전을 위한 필수부서로 본 연구에

서처럼 운  전략에 따라 제한된 인력으로도 원내 심정지 발생율을 

낮출 수 있다. 

Key words: 신속대응팀, 고위험군, 환자안전 

P-76

A Case of Empyema as a Complication of 

Nasogastric Tube Placement 

Yun-Seong Kang*, Sang-Min Lee, Jinwoo Lee

Division of Pulmonary and Critical Care Medicine, Department of 
Internal Medicine and Lung Institute, Seoul National University 
College of Medicine, Seoul, Korea

Placement of nasogastric tube (NGT) is common procedure in the 

ICU. However, this simple procedure carry a degree of potential risk 

even when performed by experienced doctors. We report a case of a 

57-year-old man who developed empyema after misplacement of naso-

gastric tube. He was admitted to the ICU for post-cardiac arrest 

syndrome. NGT insertion was performed for enteral feeding by an ex-

perienced doctor and the placement was verified by auscultation. After 

tube feeding, he developed respiratory distress and right chest pain. 

An urgent chest X-ray was performed to check the position of the 

tube which showed NG tube placed in the right pleural space with hy-

dro-pneumothorax (fig. 1.). A chest tube was promptly inserted to 

treat pneumothorax. Pleural fluid was exudate with pH 7.1. Culture 

was positive for Delftia acidovorans, Chryseobacterium indologenes. 

His pneumothorax subsequently resolved and empyema was treated 

with antibiotics. This case emphasizes the importance of radiographic 

confirmation of NGT placement. Standard protocol should be consid-

ered in the ICU to reduce the complication associated with NGT. 

Key words: Nasogastric tube; empyema; intensive care unit. 
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Life-threatening respiratory failure after 

ingestion of a glyphosate surfactant 

Dong Hun Lee, Byung Kook Lee*

Department of Emergency Medicine, Chonnam National University 
Hospital

Background: We report the cases of two patients who intentionally in-

gested a glyphosate surfactant, and subsequently, died because of res-

piratory failure despite aggressive supportive therapy.

Case reports 1: A 61-year-old woman presented with an altered men-

tal status after ingestion of a glyphosate surfactant. She developed res-

piratory distress because of chemical pneumonitis on the second hos-

pital day; her condition worsened and she developed acute respiratory 

distress syndrome, which required extracorporeal membrane oxygenation. 

Subsequently, she died from shock. 

Case repost 2: A 74-year-old man showed nausea, emesis, and drowsi-

ness after ingestion of glyphosate. He received mechanical ventilation 

for respiratory distress on the third hospital day. He suffered massive 

hemoptysis because of aggravation of pneumonia. He died from septic 

shock following prolonged respiratory failure on the 158th hospital 

day. 

Conclusion: Ingestion of a glyphosate surfactant can induce chemical 

pneumonitis, which might lead to life-threatening respiratory failure. 

Key words: Glyphosate, aspiration pneumonias, lung injury

P-78

Acute respiratory distress syndrome due to 

copper sulfate poisoning 

YongSoo Cho, YongHun Jung*

Department of Emergency Medicine, Chonnam National University 
Hospital

Background: We report a case of pulmonary toxicity in a patient who 
intentionally ingesting copper sulfate crystals.
Case reports: A 44‐years woman ingested crystals of copper sulfate. 
After 1 hour, she received mechanical ventilatory support, but her 
oxygen index deteriorated progressively. The patient developed acute 
respiratory distress syndrome from direct pulmonary toxicity of copper 
sulfate poisoning within 9 hours after ingestion. Her X-ray revealed 
Wax and wane state of multifocal patchy/nodular increase opacities in 
both lungs. The patient was managed with extracorporeal membrane 
oxygenation for seven days in the intensive care unit. She made a good 
clinical recovery and was transferred to local hospital.
Conclusion: Copper sulfate is a highly toxic compounds that leads to 
various systemic toxicity with high mortality in severe case, but there 
was no report of acute copper intoxication associated with acute respi-
ratory distress syndrome. We were able to overcome a critical phase 
with extracorporeal membrane oxygenation 

Key words: cooper sulfate, ingestion, pulmonary toxicity
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P-79

Antegrade amnesia in acute Glufosinate 

Ammonium intoxication: a case report 

김혁훈, 민영기*

아주대학교병원

INTRODUCTION: Glufosinate ammonium(GA) intoxication, one 
of the commercial herbicides, causes several neurologic complications 
such as loss of consciousness, convulsions, or memory impairment. 
Even though the neurologic complications are not explained lucidly, 
but hippocampus is considered for the brain lesion for memory im-
pairment, especially antegrade amnesia. The N-methyl-D-aspar-
tate-type glutamate receptor is the main target enzyme for toxic effects 
of GA in antegrade amnesia occurrence. We report a rare but typical 
case with the antegrade amnesia and bilateral hippocampal involve-
ment in acute GA intoxication.
CASE: A 53-year-old women with no previous medical history pre-
sented to the emergency department 9 hours after drinking GA 200ml 
and a trial of hanging herself for suicide purpose. Initially, she was 
drowsy but had no gastrointestinal irritation symptom. The vital signs 
were stable. An arterial blood gas determination showed slight meta-
bolic and respiratory acidosis with a pH of 7.31, PO2 of 79.6 mmHg, 
PCO2 of 46.2 mmHg, and HCO3 of 22.5 mmol/L. The general and 
neurologic examinations were unremarkable, except for drowsy men-
tality with increased irritability. She received gastric lavage followed by 
charcoal and admitted to emergency intensive care unit. On hospital 
day 1, she could not remember that she had been admitted to the 
hospital. On hospital day 4, she became alert and her medical con-
dition was normal, except for persistent amnesia. She was consulted to 
the Neurology Department because of antegrade amnesia. On 
Mini-mental Status examination, she got 24 points out of 30. She lost 
3 points in the ‘Orientation’ category and 3 points in the ‘Registration 
recall’ category. On hospital day 6, brain MRI was performed and 
showed the signal intensity in the hippocampus was symmetrically in-
creased bilaterally on fluid-attenuated inversion recovery and T2- 
weighted image. On hospital day 9, she discharged with no medical 
problem but with antegrate amnesia. 

Key words: Glufosinate, amnesia, hippocampus

   

P-80

A Case of organophosphate intoxication- 

induced intermediate syndrome causing 

difficult weaning 

Jee Hyuk Kim, SeungYong Park, Yeong Hun Choe, So Ri 
Kim, Seoung Ju Park, Yong Chul Lee, HeungBum Lee*

Department of Internal Medicine, Chonbuk National University 
Hospital, Jeonju, Korea

Organophosphate (OP) poisoning is one of the commonest types of 

poisoning in Korea for suicidal intent. Acute respiratory failure is very 

important complication in OP poisoning, which can lead to significant 

morbidity and mortality. Edifenphos of OP compounds used to con-

trol a variety of fungal diseases on rice including blast, ear blight and 

stem rot. Fungicidal edifenphos inhibits cell wall synthesis by reduc-

tion in chitin synthase activity and inhibits the action of acetyl-

cholinesterase. In terms of literatures, edifenphos is moderately toxic 

to mammals and toxic symptoms include muscarinic, nicotinic, and 

central nervous system mediated manifestations. The intermediate 

syndrome (IMS) following (OP) insecticide poisoning described 

comprised characteristic symptoms and signs occurring after apparent 

recovery from the acute cholinergic syndrome. The characteristic fea-

tures of the IMS are weakness of muscles of the neck, proximal limb, 

and the eyes, bulbar and respiratory groups. We present an interesting 

case of organophosphate intoxication-induced acute necrotizing pan-

creatitis and IMS causing difficult Weaning after apparent recovery 

from the acute cholinergic syndrome. 

Key words:  Organophosphate intoxication, intermediate syndrome, 

difficult weaning 

P-81

Rapid recovery and favorable outcomes of 

cerebral fat embolism syndrome with coma: A 

Case Report 

Eun Young Kim*, Seok Chan Kim

The Catholic University of Korea

Fat embolism syndrome (FES) is the serious manifestation of fat em-

bolism involving the multi-organ systems. Cerebral fat embolism syn-

drome (CFES) is the neurologic manifestation of FES that widely 

varies from mild disorientation to coma. Although it can be associated 

with significant neurologic sequelae, the treatment mainly depends on 
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supportive managements and the prognosis of coma caused by CFES 

has been rarely reported. Herein, we present an unusual case of severe 

CFES without pulmonary manifestations that was rapidly recovered 

with favorable outcomes. A 31-year old male presented bilateral closed 

femur fractures due to a traffic accident. After bone fixation, he sud-

denly became coma and the brain magnetic resonance imaging re-

vealed the scattered foci of high signal over bilateral cerebral 

hemispheres. Supportive managements and various methods were 

used in order to prevent further degeneration of brain. After 13 days, 

the patient was completely recovered the consciousness and neurologic 

functions without sequelae. 

Key words:  cerebral fat embolism, outcome, traumatic femur fracture 

P-82

Damage control surgery following endovascular 

management in patient with psoas muscle 

hemorrhage 

Youggoun Jo, Jiwoong Yeom, Wuseong Kang, Jungchul 
Kim*

Chonnam National University Medical School

Introduction: Traumatic retroperitoneal hemorrhage often leads to 

critical results and its management is complex and evolving area. 

Here, we report a case of retroperitoneal hemorrhage with hemody-

namic unstable patient successfully managed through endovascular 

treatment with damage control laparotomy

Case: 50-year-old man neck was brought to the emergency depart-

ment after suffered multiple stab wounds on his back and neck was 

brought to the emergency department by emergency medical 

technicians. His initial systolic blood plessure was 50mmhg and body 

temperature was 35.5’c. At the left lower part of his back , there was a 

4cm sized regualr oblique deep wound and multiple laceration back 

wound were found. Including masive bleed trasfusion, fluid re-

suscitation was started and Focued sonography for trauma(FAST) 

showed much of fluid collection in the abdominal cavity. Abdominal 

computed tomography(CT) showed contrst extravasation from left 

retroperitoneal cavity and left back muscle. Immediately, pateint re-

ceived a angiography and it showed active bleeding at left lumbar 

artery. Consequently superselective catheterization and embilization 

was performed. Due to large amount of hemaperitoneum and for ex-

plaration of other organs planned exploratory laparotomy was 

conducted. After laparotomy we found active bleeding from injuried 

left psoas muscle which connected with lower back wound. Major 

hemorrhage control was done after vessel ligation but diffuse oozing 

was seen as a result of disseminated intravascular coagulation. 

Therefore, retroperitoneal pad packing and abdominal wall tempro-

rary colsure was done. Two days later, take back operation was 

performed. After pad removal it was confirmed that there ie no active 

bleeding in the retroperitoneal cavity and owing to minor bleeding 

tendency drain insertion and fasical colsure was done. After 27 days 

initial surgery he was dicharged and follow-up abdomen CT shows 

absortion of retroperitoneal hemorrhage. 

Key words: endavoacular management, damage control surgery, psoas 

muscle 

P-83

ECMO support of a potential organ donor with 

a fatal brain injury before brain death 

determination 

장성욱, 고정호, 류재욱*

단국대학교병원

Introduction: The shortage of available organ donors is a significant 

problem and various efforts have been made to avoid the loss of organ 

donors. Among these, extracorporeal membrane oxygenation (ECMO) 

has been introduced to help support and manage potential donors. 
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Many traumatic brain injury patients have healthy organs that might 

be eligible for donation for transplantation. However, the condition of 

a donor with a fatal brain injury may rapidly deteriorate prior to brain 

death determination; this frequently results in the loss of eligible 

donors. 

Case: We report the use of venoarterial ECMO to support a potential 

donor with a fatal brain injury before brain death determination, and 

thereby preserve donor organs. The patient successfully donated his 

liver and kidneys after brain death determination. 

Key words: Extracorporeal Membrane Oxygenation, Brain Death, 

Organ donation

P-84

Damage control surgery for coagulopathy 

complicated by subclavian vein catheter- 

related injury 

Wu Seong Kang, Ji Woong Yeom, Young Goun Jo, 
Jung Chul Kim*

Department of Surgery, Chonnam National University Medical School

We report a case of damage-control surgery for bleeding due to hep-

atic hemangioma laceration in a patient with coagulopathy, which was 

complicated by subclavian vein catheter-related injury. A 30-year-old 

woman experienced blunt trauma upon falling from the bed. Hepatic 

hemangioma laceration was diagnosed, and the hemangioma seemed 

to exist previously. No other injury was detected on preoperative diag-

nostic workup. Subclavian vein catheterization was performed. 

Subsequently, angio-embolization was performed to control bleeding 

due to hemangioma laceration. After angio-embolization, the patient’s 

systolic blood pressure and hemoglobin level were 70 mm Hg and 

5.3g/dL, respectively. She underwent emergency laparotomy. During 

the surgery, a large volume of blood in the abdominal cavity, due to 

profuse bleeding from the ruptured hemangioma, was seen. 

Additionally, we observed bulging of the right diaphragm and per-

formed thoracoscopy, which revealed large volume of blood in the 

right thoracic cavity and perforation of subclavian vein by the catheter. 

After the damage-control surgery, she recovered safely. In this case, 

Coagulopathy complicated by subclavian vein catheter-related injury 

was treated safely by damage control surgery.

Key words: damage control, coagulopathy 

P-85

Extracorporeal membrane oxygenation for 

posttraumatic respiratory distress syndrome 

in adults 

Seon Hee Kim1, Seunghwan song2*, Seon Uoo Choi1, 
Sung Jin Park1, Hyun Min Cho1

Department of Trauma Surgery, Pusan National University Trauma 
Center1, Department of Thoracic and Cardiovascular Surgery, Pusan 
National University Hospital2

Introduction/Aim: The aim of this retrospective study is to evaluate 

the therapeutic benefits of venovenous extracorporeal membrane oxy-

genation(VV-ECMO) for posttraumatic adult respiratory distress 

syndrome(posttraumatic ARDS).

Methods: Eight patients(mean age: 49 years, 7 blunt, 1 penetrating, 

mean injury severity score:30.5) treated with VV-ECMO in a level I 

trauma center between 2013 and 2015. Most patients had severe lung 

contusion, multiple rib fractures combined with long bone or pelvic 

fractures and received blood transfusion. Seven patients were under-

went damage control surgery or transcatheter arterial embolization be-

fore ECMO. Mean of the oxygenation index(PaO2/FiO2 ratio), 

Murray score, sequential organ failure assessment(SOFA) score, and 

simplified acute physiology score II(SAPS-II) prior to ECMO were 

57.16 mmHg, 2.9, 13, and 60.88, respectively. 

Results: Six patients were weaned off VV-ECMO, and of these pa-

tients four discharged without complication. The mean duration of 

ECMO was 225 hours in all patients. The oxygen index improved to 

178.4mmHg at 4 hours post-ECMO. The mean of SOFA score and 

SAPS-II at 24 hours post-ECMO decreased to 11.88 and 54.25, 

respectively. Further, the predicted mortality rate calculated by 

SAPS-II decreased from 71% to 54%. Four patients were died for 

multi-organ failure associated with infection and combined injuries. 

Non-survivors were more likely to have a high injury severity, SOFA, 

SAPS-II score, and longer ECMO duration.

Conclusion: In this study, adult trauma patients, particularly those 

with blunt chest trauma combined other injuries, are prone to develop 

respiratory failure. VV-ECMO can be a safe and effective rescue 

treatment for posttraumatic ARDS. 

Key words: Trauma, Extracorporeal membrane oxygenation, Acute 

respiratory distress syndrome 
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P-86

Transfusion of red blood cell within first 4 

hours increase the infection risk in severe 

trauma patients 

Dowan Kim, Inseok Jeong*, Gwansic Kim

Chonnam National University Hospital

Background: It is well known that packed red blood cell (pRBC) 

transfusion may increase the risk of infection in trauma patients. We 

describe the relation between timing of pRBC transfusion and in-

cidence of infection after trauma.

Material and methods: A total of 469 trauma patients with an Injury 

Severity Score greater than 15 were admitted during a 1-year period of 

2014. Outcome assessment included nosocomial infection (bacteremia 

and pneumonia) rates between 2 groups: the early transfusion group 

(＜4hours of admission) and the control group (4-24hours of admis-

sion). We used multivariable logistic regression to estimate the relative 

odds of bacteremia and pneumonia associated with the timing of 

pRBC transfusion.

Results: A total of 26 (60.4%) of 43 patients developed bacteremia, 

and 23 patients (56.1%) who developed pneumonia received pRBC 

transfusion. Transfusion was associated with the increased rate of no-

socomial infection, compared with non-transfusion patients (p＜0.05). 

Patients receiving RBC within 4hours had an increased odd of devel-

oping bacteremia (odd ratio, 1.9; p ＜ 0.001) and pneumonia (odd ra-

tio 1. 5; p＜0.001).

Conclusion: Transfusion of red blood cells increases the risk of devel-

oping pneumonia and bacteremia. Avoiding the unnecessary use of 

packed red blood cell transfusions in emergency room may decrease 

the occurrence of nosocomial infection.

References

1. Carson JL. Blood transfusion and risk of infection: new convinc-
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Secondary Abdominal Compartment Syndrome 

Recognized in Operating Room in Severely 

Injured Patients 

윤석화1, 이국종2, 정경원2, 문종환2, 허 요2, 김영환2*

안동병원1, 아주대학교병원2

Introduction: Secondary abdominal compartment syndrome refers to 

conditions that do not originated from the abdomino-pelvic region. It 

can result from massive bowel edema and capillary leak syndrome in 

severe shock patients who required massive fluid resuscitation. It is 

not common and easy to miss. If other emergent operation but intra-

abdomen is needed, distended abdomen is likely to be recognized late 

and leads to multiple organ dysfunction. Suspicion is so important in 

high risk patients. 

Case: Here we report two cases of a 23-year-old woman who had a car 

accident and a 53-year old man who was pressed on his leg by press-

ing machine. Severe brain swelling and popliteal vessel injury were di-

agnosed respectively. They were in severe shock and massive fluid re-

suscitation was required in emergency department. Distended abdo-

men were recognized immediate after neurosurgical operation and im-

mediate before orthopaedic operation in operating room respectively. 

Decompressive laparotomy revealed massive ascites with retro-

peritoneal edema. 

Key words: capillary leak syndrome 

P-88

Early Apply of Heparin Free ECMO For 

Traumatic ARDS

Tae Hwa Hong, Myoung Jae Jung, Seung Hwan Lee, 
Jae Gil Lee*

Yonsei University College of Medicine

Introduction: Veno-venous (VV) extracorporeal membrane oxygen-

ation (ECMO) is useful in patients with acute respiratory distress 

syndrome who can’t maintain adequate oxygenation during the me-

chanical ventilation. Recently, therapeutic efficacy of ECMO without 

heparin has been reported in severe trauma patients suffering from 

respiratory distress. We report a successful experience using VV ECMO 

without heparin in severely injured patients with hemorrhage shock.

Case presentation: A-33-year old female visited emergent center of 

our hospital after fall down injury. She was fallen more than 30 meters 
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from the ground. On admission, the patient was shock state and in-

tubated because of Glasgow Coma Scale of 3(E1, V1, and M1). In 

the emergency room, a computed tomography scan revealed fractures 

of cervical spine (C2 level), pelvic bone, upper extremities; liver and 

spleen lacerations (both Grade IV in AIS score); multiple bilateral rib 

laceration with hemo-pneumothorax. She underwent emergent sur-

gery for the liver and spleen laceration, followed by angio-emboliza-

tion of right hepatic artery and both internal iliac arteries. She moved 

to the intensive care unit, and the mechanical ventilator (MV) was ap-

plied for the respiratory support. Despite a MV support, gas exchange 

deteriorated progressively. Approximately 9 hours after trauma, the 

patient was applying ECMO. Because of the severe hemorrhagic 

shock, the ECMO was run without heparin. The lung function im-

proved rapidly after ECMO implantation and ECMO could be re-

moved at day 10 after trauma. 24 days after trauma, definitive surgical 

repair of the fractures of the extremities was performed. The patient 

was referred to a rehabilitation unit 2 month after the trauma. Early 

application of ECMO would be a critical role in severe injured trau-

ma patients. Based on our experience, the use of heparin-free ECMO 

may be lifesaving in multiple injured patients with pulmonary failure 

even if severe hemorrhage shock is present. 

Key words: ECMO, trauma, heparin free
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A Case of Flammable Silane Gas Inhalation 

Injury 

Se Hun Kim, Seung Yong Park, Yeong Hun Choe, So Ri 
Kim, Seoung Ju Park, Yong Chul Lee, HeungBum Lee*

Department of Internal Medicine, Chonbuk National University 
Hospital, Jeonju, South Korea

Silane is an inorganic compound with chemical formula SiH4. It is a 

characteristic colorless gas with a nauseating smell, used in the semi-

conductor industry, recently. The pure gas is spontaneously flamma-

ble but in mixtures containing under 3% silane, the gas is usually not 

flammable. Though silane is fairly toxic and some fatal industrial acci-

dents produced by combustion and detonation of leaked silane in air 

have been reported, the toxic effects of silane inhalation injury are 

poorly documented. Herein, we report a very interesting and extremely 

rare case of accidental inhalation injury by silane gas at industry. We 

report a very interesting and extremely rare case of accidental flamma-

ble toxic gas, silane, inhalation injury in chemical industry. 

Key words: inhalation injury, silane gas 

P-90

Endovascular treatment of renal arterial per-

foration after blunt trauma 

Kyoung Hoon Lim*, Jinyoung Park

Department of Surgery, Kyungpook National University Hospital, 
Daegu, Korea

Introduction: Renal artery injuries are rarely encountered in victims of 

blunt trauma. Moreover, arterial perforation is more uncommon rath-

er than thrombotic occlusion. Surgically meticulous control of the ret-

roperitoneal active bleeding is very difficult due to oozing of soft con-

nective tissue and deep position to approach. So, the radiologic inter-

ventional treatment is often better than surgical approach on the pa-

tient with retroperitoneal active bleeding. We report successful man-

agement of retroperitoneal bleeding due to renal arterial injury 

through endovascular treatment.

Case presentation: A 83-year-old man was transferred to our hospital 

due to retroperitoneal active bleeding behind right kidney by in-car 

accident. He stated that his right upper abdomen crashed to the steer-

ing wheel. On arrival , he was alert with pulse rate of 105 beats/min 

and blood pressure of 66/46 mmHg. After the patient was resuscitated 

with 1000 ml intravenous crystalloid fluids, his hemodynamics im-

proved with blood pressure of 114/52 mmHg. Abdomen computed 

tomography (CT) showed right retroperitoneal hematoma behind 

IVC and medial to right kidney with the contrast extravasation. The 

angiography revealed the perforation of proximal portion of right re-

nal artery. A covered stent (GOREⓇ VIABAHNⓇ endoprosthesis, 

6mm × 5cm) was successfully implanted in the renal artery covering 

the perforated site. He was discharged with prescription of the an-

ti-platelet agent (aspirin 100mg) to prevent thrombotic occlusion of 

stent. On follow-up abdomen CT 3 month after stent graft insertion, 

the covered stent of renal artery was patent and the hematoma was 

completely resolved. 

Key words: renal artey injury, endovascular, blunt trauma 
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Experience of Intensive Care Unit of Traumatized 

patients in Gachon University Gil Medical 

Center

Yang Bin Jeon*, Dae Sung Ma, Jae-Jeong Park, 
Yong-Cheol Yoon, Jihun Gwak, Youngeun Park, 
Seok Joo, Ahram Han, Mina Lee, Sung Youl Hyun, 
Byung Chul Yu, Gil Jae Lee, Min Chung, Jung-Nam Lee

Department of Trauma Surgery, Trauma Center, Gachon University Gil 
Medical Center

Background: The aim of this study was to evaluate the demographic 

characteristics, type and mechanism of trauma and survival of trauma 

patients in intensive care unit of regional trauma center of Gachon 

University Gil Medical Center. 

Method and material: This was a descriptive study for traumatized 

patients admitted to Intensive care units of Gachon University Gil 

Hospital from December 12 of 2013 to December 31 of 2015. We 

analyzed and evaluated retrospectively the records of patients. 

Result: 1558 of traumatized patients was admitted to intensive care 

unit in our hospital. Among of them, 1441 patients were admitted to 

Trauma ICU, and 117 patients to other ICU. The mean age was 

50.35±19.89 years. Male patients ware 1158 (74.3%). According to 

mechanisms, traffic accident was major cause of admission. It was 

44.7%(n=696). The second cause was fall down (20.5%, n=320). 

The proportion of direct to hospital after trauma was 57.2%(n=891). 

The mean of ISS was 16.75 ± 9.60. The mean of length of stay in 

ICU were 7.35 ± 10.01 and the mean of duration of ventilator were 

2.64 ± 6.78. The hospital mortality was 3.2% (n=148). 855(54.9%) 

patients was discharged home and 505(32.4%) were transferred to 

other hospital.

Conclusion: This study is our experience for trauma patients admitted 

in ICU. It was thought that more research needed for trauma in-

tensive care. 

Key words: Trauma, Intensive care unit 

P-92

Spontaneous Resolution of Extensive Traumatic 

Pneumomediastinum and Subcutaneous 

Emphysema

이상철*, 오탁혁, 이덕헌

경북대학교병원

Introduction: Traumatic pneumomediastinum (PM) and subcuta-

neous emphysema (SE) may result from perforation of air-containing 

organ or Macklin effect. It is usually necessary to perform a decom-

pression procedure such as tube thoracostomy or skin incision to avoid 

tension pneumothorax or cardiac tamponade, especially when the pa-

tient receives mechanical ventilation. Herein, we report on a case 

which was treated conservatively with success.

Case: An 8-year-old boy was dashed against a bench while riding a 

bicycle. On arrival at emergency room, he underwent immediate en-

dotracheal intubation because the swelling was severe throughout the 

body and presented respiratory discomfort. A computed tomography 

scan showed extensive PM and SE without definite evidence of thora-

cic organ injuries including tracheal rupture or bony fractures (Fig. 

1). A subsequent bronchoscopy revealed no abnormal findings from 

upper trachea to both main bronchi. We did not perform a tube thor-

acostomy or a skin incision. Instead, the patient was closely observed 

while maintaining the mechanical ventilation in the ICU. He gradu-

ally improved and could be weaned from ventilator on hospital day 3. 

The patient was discharged home on hospital day 5 without any 

sequelae. He appeared well in the outpatient clinic with normal chest 

radiography (Fig. 2).

Conclusion: Extensive traumatic PM and SE can be managed con-

servatively despite positive pressure ventilation as long as we can en-

sure that there are no major organ injuries and monitor the patient 

closely. 

Key words: trauma, mediastinum, emphysema
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Safety of Pulmonary Rehabilitation from ICU 

for Patients with Chest Trauma

Jung Joo Hwang1, Yeo Jin Park2*, Myung Jun Shin2, 
Yong Beom Shin2, Hyun Min Cho1, Chan Yong Park1, 
Hohyun Kim1

Department of Trauma Surgery and Surgical Critical Care, Trauma 
Center, Pusan National Uniuversity Hospital, Busan, Korea1, 
Department of Rehabilitation Medicine, Pusan National University 
School of Medicine and Biomedical Research Institute, Pusan National 
University Hospital, Busan, Korea2

Objective: Pulmonary rehabilitation has played a significant role in 

chronic lung disease and neuromuscular disease. However, the study 

of pulmonary rehabilitation for chest trauma patients tends to be 

limited. This study was aimed to evaluate the safety of the pulmonary 

rehabilitation for chest trauma patients. 

Method: Medical records of 32 patients with multiple trauma, who 

were referred to our clinic from January 2014 to January 2015, were 

retrospectively reviewed. We evaluated the presence of chest wall frac-

ture, pneumothorax, hemothorax and hemopneumothorax, and Injury 

Severity Score(ISS), which reflects mortality, morbidity, and severity 

of multiple injury. Pulmonary rehabilitation was performed 20~30 

minutes for twice or three times a week and it included breathing re-

training, cough training, chest mobilization and relaxation, secretion 

control (Table 1.). During or after pulmonary rehabilitation, we eval-

uated complications such as unstable vital sign, dislodgement of tra-

cheostomy or endotracheal tube, and recurrence of pneumothorax or 

hemothorax or hemopneumothorax. 

Results: Among 32 multiple trauma patients, 26 subjects who in-

volved chest trauma and received pulmonary rehabilitation were en-

rolled and 6 patients without chest trauma were excluded. Six of twen-

ty‐six patients were in a state of tracheostomy or endotracheal tube in-

sertion during pulmonary rehabilitation. And the average duration 

and number of pulmonary rehabilitation was 19.5 days and 8.3 times, 

respectively. The average of ISS was 22.2, which means moderate se-

verity of trauma. Except only one patient, 25 of 26 patients combined 

with chest wall fracture, 23 patients with rib fracture and 2 patients 

with sternum fracture. Surgical fixation was performed in 13 of 23 rib 

fracture patients and all of sternum fracture patients. Twenty patients 

diagnosed as pneumothorax or hemothorax or hemopneumothorax 

with chest wall fracture and none of them had occurred complications 

during or after pulmonary rehabilitation. Moreover, 19 of 26 patients 

underwent the placement of chest tube and we performed pulmonary 

rehabilitation in 10 cases of them. However, there was not any other 

complication during or after pulmonary rehabilitation, either. What’s 

more, 20 of 26 patients were discharged and 6 of 26 patients were 

transferred to another hospital. All of them finished the pulmonary re-

habilitation because of symptom improvement. 

Conclusion: This study shows that pulmonary rehabilitation is safe 

and effective to patients with chest trauma, despite of such limitations 

as small subject and selection bias of referred subjects. In further 

study, we need to demonstrate the safety and efficiency of pulmonary 

rehabilitation with relationship between degree of recovery and trauma 

score for chest trauma patient. 

Key words: pulmonary rehabiliation
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APACHE II and SOFA score as predicting value 

in trauma patients

이민아, 이정남*

가천대 길병원

Purpose: Acute Physiology and Chronic Health Evaluation (APACHE) II 

and Sequential Organ Failure Assessment(SOFA) scoring system are 

widely used for critically ill patients. We evaluated the ability of APACHE 

II score and SOFA score to predict outcome in trauma patients.

Methods: We retrospectively analysis trauma patients admitted to 

ICU of single trauma center in 2015. The APACHE II score was 

calculated based on data from the first 24 hours of admission. The 

SOFA score was evaluated initial 3 days in ICU. 

Results: 133 patients were available for analysis. The overall survival 

rate was 88.8%. Non survival group had significantly high APACHE 

II score(20.2(±7.3) vs. 12.7(±7.3), p<0.05) and SOFA score(7.1 

(±3.3) vs. 3.5(±2.6), p<0.05) on admission. Over the 3 day, the 

SOFA score remained high in non survival group. Among the SOFA 

system, neurological system and cardiovascular system had sig-

nificantly higher in non survivors. 

Conclusion: Both APACHE II and SOFA score were reliable for 

predicting the outcomes in ICU trauma patients. These scoring sys-

tems will be useful to assess outcome and preventable death rate with 

other trauma scoring system. 

Key words: APACHE II score, SOFA score, Trauma patient
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다발성 외상 환자에서의 정맥혈전색전증의 유병률 

조사

최선우*, 김선희, 박찬익, 박성진, 김재훈

부산대학교병원 권역외상센터 외상외과

연구배경: 입원기간 중의 발생한 정맥혈전색전증(venous throm-

boembolism; VTE)은 심각한 후유증을 동반하거나 사망에까지 이르

게 할 수 있다. 특히 외상 환자의 경우 VTE 발생의 고위험군으로 분

류되고 있다. 그러나 우리나라에서 외상환자를 대상으로 한 VTE의 

발생 및 예방에 대한 연구가 충분히 시행되지 못한 것이 사실이다. 본 

연구에서는 국내 외상환자를 대상으로 VTE의 실제 발생률을 확인

하고 이를 분석하고자 하 다.

대상 및 방법: 2015년 7월부터 10월까지 다발성외상으로 부산대학교

병원 권역외상센터 응급실에 내원하여 외상외과로 입원한 환자를 대

상으로 하 다. 본과의 VTE 예방 protocol에 따라 적절한 예방 요법

을 시행하 다. VTE를 여부를 확인하기 위하여 ICU 재원 동안 1주

일 간격으로 Ultrasound low extremity screening(U/S)을 시행하 고 

10일 이내에 사망하거나 퇴원한 환자, 일반병실 전실 후 보행을 시작

한 환자를 제외하고 입원 후 10일째 Computed tomography(CT)를 

시행하 다.

결과: 연구기간 동안 중환자실로 입원한 다발성 외상환자는 총 51명

이었다. 환자의 평균 Injury severity score(ISS)는 20.3점(4~57)이었

으며, 평균 VTE Score는 8.6점(4~17)이었다. 모든 환자들에게서 

ICU 재원기간 중 VTE 증상이 발생한 예는 없었다. 입원과 동시에 

Intermittent pneumatic compression(IPC)을 시행한 환자는 48명

(94%) 으며, 예방적 화학요법을 시행한 환자는 12명(24%) 다. 

U/S은 총 26명(51%)에서 시행하 으며 Deep vein thrombo-

sis(DVT)가 확인된 경우는 없었다. CT시행한 총 39명(76%)중 상

의학적으로 VTE가 확인된 환자는 총 23명(59%)이었다.

결론: 본 연구에서는 다발성 외상환자에 있어 가능한 예방을 시행하

음에도 불구하고 유병률이 59%에 달하는 것으로 확인되었다. 

Key words: Venous thromboembolism, Multiple trauma, Incidence
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Bedside produced rib splint versus a manu-

factured rib splint: effectiveness of pain 

reduction

이윤재1*, 김창선1, 최혁중1, 임태호2

한양대학교 구리병원 응급의학과1, 한양대학교 서울병원 응급의학과2

Objectives: In the treatment of patients with rib fractures(RFs), pain 

reduction is the most important consideration. Various studies have 

examined the effectiveness of treatments administered to RF patients, 

such as lidocaine patches, IV drugs, nerve blockers, and surgery. In 

this study, we evaluated the difference in the effectiveness in pain re-

duction between two groups of RF patients: one group that received a 

rib splint constructed in the ER(ER-splint) and another group that 

received a Chrisofix® Chest Orthosis(CCO) manufactured rib splint.

Methods: A pilot study for a prospective randomized clinical trial was 

conducted to compare subjects using the CCO (Group-A) with those 

using the ER-splint (Group-B) before and after the intervention. The 

primary outcome was difference in the level of pain based on the visual 

analogue scale (VAS) between before and after intervention in each 

group during forceful and resting respiration.

Results: A total of 12 subjects were enrolled in this study. The VAS 

results showed that the intervention was significantly effective in each 

group (before vs after: Group-A resting: 8.5±1.5 vs 4.0±2.3, 

p=0.026; Group-A forceful: 10.0±0.25 vs 7.0±1.3, p=0.026; 

Group-B resting: 9.5±2.5 vs 4.5±3.0, p=0.026; and Group-B force-

ful: 10.0±0.5 vs 8.0±2.5, p=0.026). No significant difference in ef-

fectiveness was observed between Groups A and B (%∆VAS before – 
%∆VAS after, Group-A vs Group-B: resting: 40±15 vs 45±12.5, 

p=0.94; forceful: 25±12.5 vs 20±15, p=0.59).

Conclusion: Applying either the CCO or the ER-splint to RF pa-

tients effectively reduced pain, and no significant differences in the 

pain level were observed between these two techniques. 

Key words: Rib fracture, Rib splint
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S-1

Successful Veno-venous Extracorporeal 

Membrane Oxygenation by cardiac output 

control 

Tomoyuki Nakamura, Sohta Uchiyama, Kotaro Kawata, 
Satoshi Komatsu, Akio Yanagi, Saori Takagi, Takaharu 
Kawaji, Eri Isobe, Ayaka Takeda, Yasuyoshi Yamazoe, 
Shoko Wakako, Ai Otsuki, Hidefumi Komura, Osamu 
Nishida*

Fujita Health Universtiy, School of Medicine, Department of 
Anesthesiology and Critical Care Medicine

Cardiac output (CO) of the patient may be managed lower than usual 

intentionally in veno-arterial Extracorporeal Membrane Oxygenation 

(ECMO) because the returning flow is against systemic circulation. 

Whereas, in veno-venous (VV) ECMO, CO is usually not taken into 

account because the flow is returned to the right side of the 

circulation. However, since oxygen delivery is determined by the 

product of CO and SaO2, the more CO increases, the lower the SaO2 

would be, which could lead to ischemic heart failure with VV ECMO.

Here we report a case where VV ECMO was successfully managed 

by controlling the cardiac output of the patient with Landiolol 

hydrochloride.

A 40-year old female patient, 155cm, 49.3kg, suffering from pneumo-

cystis carinii pneumonia was admitted to our ICU and was started on 

mechanical ventilation. She had undergone simultaneous pan-

creas-kidney transplant 15 months ago.

Her respiratory status was deteriorating at a P/F ratio of 120mmHg, 

where ECMO was started on day 3 of ICU admission. The trans-

planted pancreas and kidney were located in the right lower quadrant 

and left lower quadrant, respectively. Due to the locations of the anas-

tomic vessels of the transplanted organs, a drainage cannula with a rel-

atively small diameter 19.5Fr was selected and inserted from the left 

femoral vein. With the ECMO flow at 3L/min, the patient’s own cir-

culation responded at a heart rate of 130bpm and CO7L/min. 

Systemic arterial oxygen saturation was in the 70’s and ST depression 

was observed on electrocardiogram. We therefore administered land-

iolol hydrochloride, which suppressed the heart rate and CO. It led to 

an increased ECMO flow compared to CO and improved ST 

changes and general status.

An excessively high CO compared to the ECMO flow should be con-

trolled for a successful management with VV ECMO. 

Key words: VV ECMO, Cardiac output, landiolol hydrochloride

S-2

Influence of blood purification on EV1000 

measurements: a comparison of between two 

injection sites

Toshikazu Sakai1, Yoshitaka Hara1, Yu Kato1, Tomoyuki 
Nakamura1, Yasuyo Shimomura1, Takahiro Kawaji1, 
Yasuyoshi Kurimoto1, Mariko Nagata1, Seiko Hayakawa1, 
Hidefumi Komura1, Chizuru Yamashita1, Junpei Shibata1, 
Kazuhiro Moriyama2, Osamu Nishida1*

Department of Anesthesiology and Critical Care Medicine, Fujita 
Health University School of Medicine1, Laboratory for Immune 
Response and Regulatory Medicine, Fujita Health University School of 
Medicine2

Purpose: Although previous studies have suggested that trans-

pulmonary thermodilution (TPTD) measurements are significantly 

influenced by blood purification (BP), the influence of the site at 

which cold saline is injected during BP has not been studied. We as-

sessed the effects of the position of the cold saline injection site on 

TPTD measurements obtained during BP using pigs.

Method: Six female crossbred pigs (weight: 35 to 40 kg) were 

studied. An EV1000 monitor was to obtain TPTD measurements. A 

vascular access point for the BP was placed in the left external jugular 

vein. A blood circuit without a filter was used to mimic BP at a blood 

flow rate of 150 ml/min. Cold saline was injected through a central ve-

nous catheter in the right external jugular vein or the right femoral 

vein. Cardiac output (CO), global end-diastolic blood volume 

(GEDV), and extravascular lung water (EVLW) were measured dur-

ing BP and at the time of cessation. All data are expressed as median 

values. Statistical analyses were performed using the Wilcoxon sign-

ed-rank test.

Results: The following data were obtained when cold saline was in-

jected into the jugular vein (pump off vs. pump on): CO, 2.7 vs. 2.9 

L/min (P=0.04); GEDV, 403 vs. 438 ml (P=0.04); and EVLW, 

310 vs. 306 ml (P=0.92). The following data were obtained when 

cold saline was injected into the femoral vein (pump off vs. pump on): 

CO, 2.6 vs. 2.8 L/min (P=0.18); GEDV, 497 vs. 500 ml (P=0.18); 

and EVLW, 341 vs. 345 ml (P=0.44).

Conclusion: CO and GEDV were significantly underestimated when 

cold saline was injected into the jugular vein compared with when it 

was injected into the femoral vein. When BP is performed in the jug-

ular vein, TPTD measurements obtained by injecting cold saline into 

the jugular vein are more susceptible to the influence of BP than those 

obtained by injecting into the femoral vein. These results might have 

been caused by differences in the sites at which the cold saline and cir-

culating blood mixed together. 
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S-3

Association between brain metabolites and 

systemic lactate/glucose in post cardiac 

arrest patients

Toru Hifumi*, Kenya Kawakita, Tomoya Okazaki, Takeshi 
Yoda, Yasuhiro Kuroda

Kagawa University Hospital

Purpose: To examine the association between microdialysis(MD) me-

tabolites and systemic lactate and glucose in relation to neurological 

outcomes in out-of-hospital cardiac arrest (OHCA) patients. 

Methods: Retrospective analysis of prospectively collected data of pa-

tients who were admitted to our hospital and administered therapeutic 

hypothermia (TH) after resuscitation from OHCA between July 1, 

2005 and April 30, 2009. The MD probe was inserted in the right 

frontal lobe, and extracellular levels of glucose, lactate, and pyruvate 

were hourly measured for the initial 72 h during TH. The lactate/pyr-

uvate ratio (L/P) was also calculated. The patients were divided into 

unfavorable neurological outcome (UO), defined as a Glasgow 

Outcome Scale (GOS) score of 1–3, and favorable neurological out-

come (FO), defined as a GOS score of 4–5. 

Results: A total of 10 patients (mean age, 47.6 years) were included 

with 1145 MD measurements. Unfavorable neurological outcomes 

were observed in 4 patients. Regarding the indicator of ischemia, there 

were no significant differences between the two groups with regard to 

systemic lactate except for day 1. There were no significant differences 

between the two groups with regard to L/P on day 1 (p = 0.83); how-

ever, L/P of the UO group progressively increased compared with 

that of the FO group, and significant differences were observed on 

days 2 and 3 (p = 0.03, both).Regarding glucose, both systemic and 

brain glucose on day 1 in the UO group were significantly higher 

than those in the FO group (0.04 and 0.03, respectively) and re-

mained higher during TH. The interactions between neurological 

outcomes and time during TH appeared significant on MD metabo-

lites, such as L/P and glucose (p < 0.01, both), whereas those ap-

peared insignificant on systemic lactate or systemic glucose in the re-

peated measure analysis. 

Conclusion: Alterations of MD metabolites (L/P and glucose) during 

TH are associated with the neurological outcome in OHCA patients. 

Key words: Microdialysis, lactate, glucose

S-4

Effect of targeted temperature management 

should be evaluated depending on the brain 

injury in PCAS 

Yasuhiro Kuroda, Toru Hifumi*, Kenya Kawakita

Department of Emergency, Disaster and Critical Care Medicine, 
Faculty of Medicine, Kagawa University

Brain damage after ROSC varies among studies and patients despite 

their comatose status (i.e., lack of meaningful response to verbal com-

mands), because of the absence of an established modality enabling 

proper evaluation. Evaluation of brain injury after ROSC is needed 

for the determination of the inclusion criteria of neurocritical care, es-

pecially of targeted temperature management. 

The association between admission Glasgow Coma Score (GCS) mo-

tor score and neurologic outcome remains unknown in comatose car-

diac arrest survivors. We found that GCS motor scores immediately 

after ROSC (day 0) is an independent predictor of good neurologic 

outcome at 90 days in patients sustaining out-of-hospital cardiac arrest 

who receive therapeutic hypothermia: GCS motor score 1, n=130 

(52.2%); score 2–3, n=23 (76.7%); score 4–5, n=20 (87.0%), 

P<0.01. Recently no significant differences of neurologic outcome at 

30 days after hospital admission was observed between mild ther-

apeutic hypothermia and control in the subgroup of GCS Motor score 

5 or 6. These data show that initial GCS motor score examination im-

mediately after ROSC can at least provide baseline objective prog-

nostic data for decisions by healthcare professionals. 

Neurological signs such as GCS, brain stem reflex, respiratory status, 

and degree of shivering and electrophysiological results (SSEP, 

EEG) are potential variables that can be incorporated into a predictive 

model for a more precise evaluation of brain injury in cardiac arrest 

survivors undergoing TTM. Effect of targeted temperature manage-

ment should be evaluated depending on the brain injury in PCAS. 

Key words: Glasgow Coma Scale Motor score, targeted temperature 

management, brain injury
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S-5

Traumatic brain injury reduces immuno-

competence of T cells in the elderly in ICU

Shigeaki Inoue, Nobuo Watanabe*, Sadaki Inokuch

Tokai University School of Medicine

Background: Secondary infections are common and serious problems 
in the patients with traumatic brain injury (TBI) in ICU. Although 
brain infraction and aging is considered responsible for im-
munosuppression, the mechanism of immunosuppression after TBI in 
the elderly is still unclear. The purpose of this study is to elucidate the 
immunological changes that occur in the elderly after TBI. 
Methods: Sixteen TBI patients and 18 healthy donors (HDs) were 
prospectively enrolled. Blood samples were collected from patients 
within 24 h of the onset of TBI to measure T cell subtypes by flow cy-
tometry, and interferon gamma (IFN-γ) production in vitro stim-
ulation of peripheral blood mononuclear cells (PBMCs) with an-
ti-CD3/28 antibodies. Patients and HDs were divided into two age 
groups: adult (18 to 64 years) and elderly (≥ 65 years), which is com-
monly used for age-comparison.
Results: Compared to the HDs and adult TBI patients, elderly TBI 
patients showed ① decreased population of lymphocytes, ② increased 
percentages of negative co-simulation molecules (programmed 
death-1, etc) in CD 4+ and CD8+ T cells, ③ decreased IFN-γ 

concentration in incubated supernatant of PBMCs. The ratio of sec-
ondary infection in the ICU is higher in the elderly TBI compared 
with adlut TBI patients. 
Conclusion: Aginga and TBI reduces immunocompetent T cells. 
These immunological changes after TBI in the eldery is possibly re-
lated to immunosuppression, followed by increased secondary in-
fection in ICU. 

Key words: traumatic brain injury, elderly, immunosuppression

S-6

A case of pyothorax and a case of brain 

abscess secondary to Fusobacterium 

nucleatum

Atsushi Kotera*

Nagasaki Harbor Medical Center City Hospital 

Background: Fusobacterium is an anaerobic bacterium that is found 
in the oropharyngeal cavity and is believed to be strongly associated 
with the formation of dental plaque. We report a case of pyothorax 
and a case of brain abscess secondary to Fusobacterium nucleatum.

Case: Case 1: A 67 year-old female was admitted with general fatigue 
and dyspnea. Her morbidity history included hypertension, diabetes 
mellitus, and cerebral infarction. On admission, her respiratory rate 
was 40/min and oxygen saturation was 90% on 10L/min facial oxygen 
mask. Chest CT findings demonstrated huge abscess occupied her left 
pleural cavity. She was emergently intubated and chest drainage tube 
was inserted in her left pleural cavity. Clindamycin and Ceftriaxone 
were administered immediately and cultures from pyothorax revealed 
Fusobacterium nucleatum. Her clinical course after the admission was 
good. She was extubated on her 5th hospital day and discharged on 
her 30th hospital day. 
Case 2: A 60 year-old male was admitted with headache and difficulty 
in walking. His morbidity history was nothing. On admission, he was 
almost lucid; however, his consciousness was disturbed gradually on 
his 2nd hospital day. Head CT findings demonstrated growing brain 
abscess at his cerebellum. Emergently craniotomy and drainage of 
brain abscess was undergone. Tazobactam Piperacillin was ad-
ministered immediately and cultures from brain abscess revealed 
Fusobacterium nucleatum. His clinical course after the admission was 
good. He was extubated on his 3rd postoperative day and discharged 
onhis 40th hospital day.
Discussion: Infectious diseases secondary to Fusobacterium nuclea-
tum tend to happen in immunodeficient patients. However, our two 
patients were not immunodeficient patients and their oral cavities were 
considered as potential sources of infections due to patients’ poor den-
tal hygiene. Spread of infection leading tosystemic abscess especially 
from an oropharyngeal source is rare. 

Key words: Fusobacterium, infection, abscess 
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S-7

The validation of therapy duration of 

recombinant thrombomodulin in the patients 

with DIC

Atsushi Kotera*

Nagasaki Harbor Medical Center City Hospital 

Background: It is reported that recombinant thrombomodulin (rTM) 

is effective for disseminated intravascular coagulation (DIC) following 

sepsis. However, the administration period of rTM varies according 

to the institution. This retrospective cohort study was undertaken 

whether the five-day-use of rTM was appropriate for DIC following 

sepsis or not.

Material and Mehod: Surviving patients with DIC following sepsis 

admitted to our institution between April 1, 2015 and October 30, 

2015 were eligible for this study. We administered rTM for five days 

in those patients, and we collected data including platelet count, level 

of fibrin/fibrinogen degradation products (FDP), and level of PT 

(INR). Then, we compared the data and investigated whether the 

DIC were improved or not within the period. 

Results: During this period, there were 19 patients suffered from DIC 

following sepsis; however, five patients having hemorrhagic complica-

tions and one dead patient were excluded. Hence, 13 patients were 

investigated. The original diseases of sepsis (number of patients) were 

following; gastrointestinal perforation (3), urinary tract infection (3), 

pneumonia (2), acute obstructive suppurative cholangitis (2), and 

catheter related bacteremia (1). The mean age (range) was 76 (29-76) 

years old. Six were male and 7 were female patients. The median pla-

telet (/mm3) count of the 13 patients was 84,000 (1st day), 63,000 

(2nd day), 73,000 (3rd day), 78,000 (4th day), and 89,000 (5th day). 

The median FDP level (μg/ml) was 28.4 (1st day), 26.2 (2nd day), 

18.8 (3rd day), 15.8 (4th day), 15.0 (5th day). The median PT (INR) 

level was 1.34 (1st day), 1.37 (2nd day), 1.22 (3rd day), 1.14 (4th 

day), and 1.13 (5th day). The platelet count did not change statisti-

cally; however, FDP level decreased statistically (p value=0.025) and 

PT (INR) decreased statistically (p=0.0205). 

Conclusion: For the patients with DIC following sepsis, the 

five-day-use of rTM may be effective and appropriate.

Key words: DIC, sepsis, recombinat thrombomodulin 

S-8

Clinical Experiences of Polymyxin B 

Hemoperfusion in Septic Shock 

: 42 cases in a single center 

Eunmi Gil1, Gee Young Suh2, Chi-Min Park2, Jinkyeong 
Park1, Chi Ryang Chung1*

Department of Critical Care Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine1, Department of Critical 
Care Medicine and Department of Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine2

Background: Direct hemoperfusion with Polymyxin-B-immobilized 

fiber column (PMX-DHP) has been successfully used to treat pa-

tients with septic shock. The aim of this study was to report clinical 

experience of PMX-DHP in septic shock patients in a single center. 

Methods: From July 2014 to March 2016, we performed 56 cases of 

PMX-DHP in septic shock and severe acute respiratory distress syn-

drome (ARDS) patients. Among these, 42 cases treated at medical 

ICU were analyzed.

Results: We performed 42 cases of PMX-DPH in 26 patients at me-

dial ICU. Septic shock patients were 22 (84.6%) and 4 patients 

(15.4%) were severe ARDS due to viral pneumonia. Two session of 

PMX-DPH were performed in 16 patients(61.5%). Median age was 

62 years old (IQR 54-68) and 61.5% (16/26) was male. Median 

SOFA score at admission was 14 (IQR 9.75-17.25) and SAPS III 
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score was 68.5 (IQR 56.75-76.50). Concomitant CRRT was per-

formed in 25 patients (96.2%), and among these patients, 5 patients 

(19.2%) supported with ECMO. Median treatment time and filtered 

blood volume was 4 hours (IQR 3-6) and 26.5 L (IQR 22-43.5). 

Median ICU length of stay was 13 days (IQR 6-18) and 20 patients 

(76.9%) were discharged from ICU alive. However, 6 patients 

(23.1%) died within 24 hours after PMX-DHP.

Conclusion: PMX-DHP application for septic shock patients could 

be considered as an adjunctive therapy. 

Key words: Hemoperfusion, Septic shock, Acute respiratory distress 

syndrome 

S-9

The potential association of previous 

β-blocker prescription and mortality in 

patients with sepsis 

Motoi Okada*, Yuta Kashiwagi, Kentaro Hayashi, 
Yasuyoshi Inagaki, Satoshi Fujita

Asahikawa Medical University

Background: Sepsis is commonly associated with cardiac dysfunction, 

which worsens the prognosis for patients. Recent evidence suggests 

that beta-blocker therapy could improve the outcome of patients with 

severe sepsis or septic shock. However, there is not enough evidence 

for promising clinical data. On the other hand, the β blocker therapy 

is known to improve life prognosis in heart failure.

Purpose: We assessed whether patients prescribed β-blockers had a 

different mortality rate than those who did not receive treatment.

Results: We identified 27 patients who were hospitalized during peri-

od from January, 2014 to June, 2015 in critical care center of 

Asahikawa Medical University for sepsis. Of these, 11 patients were 

on chronic prescription with β-blockers (BB) because of heart failure 

and 16 other patients were not received (NB). The ratio of causative 

disease and pathogens of sepsis were not different between BB and 

NB. As compared to NB, the patient characteristics of BB showed the 

tendency of the high ratio in aged men. Between two groups, there is 

not a significant difference to blood pressure, heart rate and laboratory 

data such as the number of WBC, CRP and PCT at admission. 

There was little number of high lactate in BB as compared to NB. 

Interestingly, SOFA (5.5±3.0 versus 3.1±2.4, p=0.038) and DIC 

(3.6±1.4 versus 1.8±1.5, p=0.01) score were significantly high in 

BB, though the APACHE II score did not have a difference 

(24.3±6.7 versus 23.7±7.4, p=0.309). The length of hospital stay 

was significantly longer in BB than NB (17.7±5.4days versus 

7.2±1.6 days, p=0.01). There was no died patient in the BB whereas 

all 4 patients who fell into a septic shock died in NB.

Conclusion: Our small study suggests that the chronic prescription of 

β-blockers confer a survival advantage to patients who develop sepsis 

with heart failure. 

Key words: beta blocker, sepsis, cardiomyopathy

S-10

Positive blood cultures in critically ill patients. 

A six-year retrospective analysis

Yuki Kobayashi, Nobuo Fuke*

Teikyo University Chiba Medical Center, Chiba, Japan

Introduction: Sepsis is one of the most critical problems in an ICU 

and blood stream infection both natural course or iatrogenic reason is 

not negligible in intensive care medicine. The purpose of this study is 

to analyze incidence and pathogenicity of microorganisms found in 

blood stream in a multidisciplinary ICU of a tertiary, teaching 

hospital. The hospital is in a middle–sized city in the suburbs of 

Tokyo and the ICU consists of 8 beds. Organ transplantation is not 

implemented. The study period is from August 2009 through July 

2015. 

Method: The criteria we used for blood sampling were SIRS presum-

ably due to infection, sudden onset of fever > 38.5 degrees C, sudden 

onsets of hypotension, hypoxia, and/or hyperlactatemia of unknown 

etiology. Results from the blood samples drawn from cardiopulmo-

nary arrest patients on arrival or unexpected ones in wards were also 

included in the analysis. 

Result and Conclusion: A total of 9,582 patients were admitted during 

this study period and 395 microorganisms had been isolated from 

blood samples of 265 patients. Coagulase-negative Staphylococci 

(30.4%), methicillin-resistant Staphylococcus aureus (MRSA) (8.1%), 

Escherichia coli (7.3%) and methicillin-sensitive Staphylococcus aur-

eus (5.6%) were the most commonly isolated organisms. The overall 

incidence of fungemia was 3.0%. Candida was the only isolate with 

non-albicans candida accounting for 66.6%. The non-albicans 

Candida isolates were Candida parapsilosis, Candida tropicalis and 

Candida glabrata. More than one organism was detected in 65 cases 

(25%). The overall ICU mortality rate among the patients with pos-

itive blood culture was 32.5%. The results indicate that multi-drug re-

sistant pathogens are rare except MRSA and fungal infection is also 

rare.

Key words: positive blood culture, bacteremia, critical care
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S-11

A case of paradoxical cerebral infarction 

following fractured sacrum in an adult with 

unoperated TOF 

Atsushi Kotera*

Nagasaki Harbor Medical Center City Hospital 

Case Presentation: A 56-year-old woman was diagnosed as TOF in 

her childhood; however, the surgical procedure was not done because 

her cardiac function was almost stable. Her morbidity history in-

cluded slight stroke, policythemia, and thrombosis in her lower limb. 

Her medication was warfarin, clopidogrel, furosemide, and 

spironolactone. She was admitted with a fall accident. On admission, 

she was almost lucid with the following vital data: pulse rate 110 

b.p.m.; blood pressure 108/60 mmHg; respiratory rate 18/min; O2 

saturation 72% (10 L/min oxygen mask). Laboratory tests showed: 

hemoglobin, 12.6 g/dl; PT (INR), 2.03; PaO2, 51.2mmHg; PaCO2, 

38.3 mmHg; Lactate, 24.0 mg/dl. Her vital signs worsened gradually, 

and she was emergently intubated at our emergency room. She was di-

agnosed as traumatic hemorrhage shock due to fractured sacrum, and 

transcatheter arterial embolizations for right internal iliac artery, mid-

dle sacral artery, left external sacral artery, and left superior gluteal ar-

tery were undergone. During her hospital course, her condition had 

been stable; however, the disturbance of consciousness was continued. 

In addition, fibrin degradation products level increased gradually and 

a huge thrombosis in her left ventricle was revealed on her 7th hospital 

day. We started heparin as anticoagulant therapy immediately; how-

ever, head Magnetic Resonance Imaging findings on her 11th hospi-

tal day revealed multiple cerebral infarctions. After undergoing tra-

cheostomy, she was able to be free from mechanical ventilator and was 

transferred to another hospital at her 26th hospital day. 

Discussion and Conclusion: To our knowledge, this is the first report 

concerning a patient with unoperated TOF who suffered from severe 

injury. She was survived; however, we could not prevent paradoxical 

cerebral infarctions. We should have reconsidered the timing for re-

suming the anticoagulant therapy to prevent thrombosis. 

Key words: Tetralogy of Fallot, Thrombosis, Trauma 

S-12

What we learned through the nutritional 

therapy for the child with severe malnutrition 

Takahiro Kawaji1, Tomoyuki Nakamura1, Yoshitaka 
Hara1, Seiko Hayakawa1, Kotaro Kawata1, Sohta 
Uchiyama1, Satoshi Komatsu1, Akio Yanagi1, Saori 
Takagi1, Ken Katsuta1, Mina Kasai1, Chizuru Yamashita1, 
Junpei Shibata1, Kazuhiro Moriyama2, Osamu Nishida1*

Department of Anesthesiology and Critical Care Medicine, Fujita 
Health University School of Medicine1, Laboratory for Immune 
Response and Regulatory Medicine, Fujita Health University School of 
Medicine2

Recently, enteral nutrition (EN) is used widely in critical care. But 

malnourished patients sometimes have the gastrointestinal dysfunc-

tions, and can’t absorb nutrients sufficiently. We here report a case of 

child with a severe malnutrition obliged to change parenteral nutrition 

(PN) from EN.

A 4-year-old girl was admitted to the ICU of our hospital with pro-

longed starvation. She weighted only 8 kg with sick appearance and 

dry skin. Her mother suffered from schizophrenia, and didn’t serve 

meals for her. We very slowly increased the amount of daily calories 

by diluted EN, while monitoring energy metabolism with indirect cal-

orimeter under mechanical ventilation for the first several days. After 

confirmation of not occurring refeeding syndrome, she was extubated. 

On the other hand watery diarrhea had occurred and was getting 

worse and worse by increasing EN reaching more than 1L/day at last. 

Moreover, Staphylococcus epidermidis, not normal intestinal bacteria, 

was detected from stool culture, which showed her intestinal function 
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had been totally lost. Therefore, on the 14th day, we abandoned con-

tinuing EN, and started to increase PN. On the 20th day, the pa-

tient’s general condition was suddenly deteriorated with pericardial 

fluids, bilateral pleural effusions, and ascites, followed by car-

diopulmonary resuscitation. We diagnosed that the late-onset refeed-

ing syndrome occurred by increasing PN relatively rapidly. Finally, 

closed management of the nutrition by PN improved the patient’s 

condition. What we have learned through this educational case are fol-

lows: We should not stick to EN and should consider PN therapy 

first in accordance with patient’s gastrointestinal function especially 

long lasting starvation like this case. And we should pay attention to 

the refeeding syndrome at any stage of increasing nutrition with such a 

case. 

Key words: parenteral nutrition, enteral nutrition, refeeding syndrome

S-13

Drop the presentations

S-14

Does recombinant thrombomodulin act as a 

drug for pregnancy induced hypertension? 

Hirofumi Hino, Miwa Nagata*, Sachi Sinmi, Takeshi 
Tateda, Soichiro Inoue

Department of Anesthesiology, St. Marianna Univ. School of Med.

Purpose: It is well known that pregnancy-induced hypertension 

(PIH) is major contributors to mortality and morbidity in both the 

mother and the fetus. The aim of this study was to investigate whether 

the consecutive administration of recombinant thrombomodulin 

(r-TM), which acts as anti-DIC drug, for four days improves mater-

nal and fetal conditions and physiological outcomes in a L-NAME 

and endotoxin induced PIH.

Methods: Wistar rats were randomly divided into four groups: the 

control group (C-group); the PIH group (P-group); the control 

group administered r-TM (CT-group); and the P-group ad-

ministered r-TM (PT-group). To establish experimental PIH rats, a 

modified Sakawi's method using L-NAME and LPS was employed 

in the P and PT-group. r-TM was administered to normal pregnant 

and experimental PIH rats. The maternal condition, albuminuria, 

vascular endothelial growth factor receptor-1 (VEGFR-1), fetal con-

ditions, uteroplacental blood flow (UPBF) and oxygenation measured 

in the placenta and fetal brain, was evaluated on gestational day21.

Results: Significant increases in the mean arterial blood pressure 

(MAP), albuminuria, VEGFR-1 values, and fetal death rate were ob-

served in P-group, while maternal and fetal body weight and fetal 

brain weight were substantially lower. Hypoperfusion and hypooxyge-

nation in both the placenta and fetal brain tissues occurred in 

P-group. Although r-TM failed to improve hypertension, albu-

minuria and did not affect the differences in maternal body weight be-

tween the groups, r-TM significantly improved hypoperfusion and fe-

tal and maternal conditions, including VEGFR-1 values (6.5 ± 4.0 

vs.2.2 ± 2.7 ng/mL, P vs. PT-group, respectively; P < 0.05). 

Although not significant, a decrease in the fetal death rate was ob-

served in PT-group.

Conclusions: The severe reductions in the UPBF and the placental 

oxygenation imply that regional hypoperfusion occurs in dissociation 

with MAP. r-TM may be a candidate medical treatment for PIH 

complications. 

Key words: pregnancy induced hypertension, placental hypoperfusion, 

recombinant thrombomodulin

S-15

What an intensivist learned after transfer 

from a university hospital to a community 

based hospital

Kichiro Murase, Haruki Ito*

Emergency Medicine, Fujita Health University Banbuntane Hospital

What an intensivist learned after transferred from a university hospital 

to a community based hospital with limited resources. 

Key words: 

S-16

Hematopoietic stem cell aging increases 

septic mortality with impaired T cell 

differentiation

Shigeaki Inoue*, Nobuo Watanabe, Sadaki Inokuch

Tokai University School of Medicine

Background: Sepsis in elderly individuals is usually severe and re-

sponsible for increased mortality compared to that in adults, owing to 

age-related immunosuppression. However, the impact of im-
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munosenescence on elderly patients is unclear. The purpose of this 

study is to elucidate the impact of immunosenescence on sepsis, by us-

ing a septic mice model that underwent bone marrow transplantation. 

Methods: Dissociated bone marrow (BM) cells from CD45.1 con-

genic C57/B6 young mice (6-8 weeks old) or aged mice (20 months 

old) were transplanted to CD45.2 congenic C57/B6 young mice after 

sublethal radiation. At 60 days after confirming successful BM en-

graftment, the mice were subjected cecal ligation puncture model 

(CLP) and the 7-day survival was compared between young mice 

transplanted with young BM (denoted as the young BM group) and 

those transplanted with aged BM (denoted as the aged BM group). 

Another group of BM-transferred mice were sacrificed at 24h after 

CLP or sham surgery. 

Results: Although the proportion of hematopoietic stem cells in BM 

cells was similar in the two groups, the young BM group had higher 

ratio of common lymphoid progenitor and lower ratio of common 

myeloid progenitor than those in the aged BM groups (p<0.05). 

Compared to the young BM group, the aged BM group demon-

strated decreased absolute population of CD4+ and CD8+ T cells in 

the peritoneal exudate cells (p<0.01) with increased expression of 

programed death-1 and cytotoxic T lymphocyte antigen 4 on CD4+ 

T cells in peritoneal exudate cells (p<0.01). Ex vivo splenocyte stim-

ulation study revealed impaired interferon γ production by CD4+ 

and CD8+ T cells in the aged BM groups. Aged BM group demon-

strated lower 7-days survival compared to that of the young BM 

group after CLP (11% vs. 63%, p<0.01), 

Conclusion: Aged hematopoietic stem cells demonstrated unbalanced 

lymphoid to myeloid shift, leading to impaired production of im-

munocompetent T cells with high mortality after sepsis. 

Key words: hematopoietic stem cell, aging, sepsis

S-17

Trends and challenges of the PICS and 

memory distortion research in Japan

Yoshiko Kinoshita1*, Tomohide Fukuda2

NTT East Medicalcenter TOKYO1, Tokyo Saiseikai Central Hospital2

Background: Post-intensive care syndrome（PICS）is health prob-

lems that remain after critical illness. Patients may also feel depression, 

anxious and symptoms of posttraumatic stress disorder (PTSD). 

There were four researches related PICS and mental state after ICU 

discharge in Japan. 

Purpose: To organize the trend of research on the PICS and the dis-

tortion memory in Japan, reveals the future challenges. 

Method: The qualitative and quantitative analysis of four of the re-

search in Japan. Ethical Approval; This study deals with the already 

magazine published paper as data.　

Resultl ICU admission is brought an effect on mental state after ICU 

exit. It is “confusion of hallucination and reality”, “bound by halluci-

nations, delusions” and “reproduction of non-realistic sound and spec-

tacle”. The patients descriptions of their ICU experiences included 

"hurtful," "experiencing surreal views and sounds," "a surreal experi-

ence with fear and discomfort," and "loss of memory". Their coping 

methods included "to talk about his/her ICU experience without hesi-

tation," "to ask himself/herself if it was an illusion, hallucination or a 

dream," "to try to reconstruct memory," "to recognize that he/she is 

not the only one who felt the surreal experience," and "to explore the 

meanings of reasons for the experience". Two of nursing care program 

has been developed. It is “Nursing support program for patients with 

distorted memory who have been discharged from ICU”. Another 

one is ICU diary. Hospital Anxiety and Depression Scale and PTSD 

score were significantly lower score in the applied group than in the 

control group. 

Discussion: Future challenges are the following; ① Two support pro-

grams were single studies, it should be studied by multicenter. ② To 

clarify the factors that cause distortion of memory ③ The develop-

ment of the nursing care of ICU admission before and during to pre-

vent the distortion of memory. 

Key words: PICS, mental state of ICU discharge, PTSD

S-18

Effects of oxygen mask design on the fraction 

of inspired oxygen and carbon dioxide 

retention

Jun Oto*, Hodaka Takaiso, Yusuke Chikata, Masaji 
Nishimura

Emergency and Critical Care Medicine, Tokushima University Graduate 
School

Purpose: Several types of oxygen devices are available for delivering 

low flow oxygen, however their performance has hardly been eval-

uated in detail. The aim of this study was to evaluate the effects of dif-

ferent oxygen mask design on the fraction of inspired oxygen (FIO2) 

and carbon dioxide retention (FICO2). 

Methods: Five healthy volunteers received oxygen at 1、3、5、and 

10 L/min via two simple oxygen masks (EcoLiteTM, Intersurgical 

Ltd, OxygenmaskTM, Intersurgical Ltd), three open-type masks 

(RespiallTM, Atom Medical Corp; OxyMaskTM, Covidien Ltd; 
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cap-ONETM, Nihon Kohden Corp) and one oxygen cannula 

(OxyChinTM：Covidien Ltd). FIO2 and FICO2 were measured in 

nasal and oral cavity at each oxygen flow. To evaluate the carbon diox-

ide retention, the ratio between the mean FICO2 with and without the 

devices was calculated.

Results: As oxygen flow increased, FIO2 increased with all devices 

tested. There were no significant differences with FIO2 among the 

devices (See Figure). FICO2 with EcoLiteTM, OxygenmaskTM, 

and cap-ONETM was higher than FICO2 with RespiallTM, 

OxyMaskTM, and OxyChinTM (p < .01).

Conclusions: FIO2 did not differ among the oxygen devices tested. 

However, FICO2 differed significantly among them. 

Key words: oxygen device, carbon dioxyde retention, fraction of in-

spired oxygen

S-19

Successful use of VAV ECMO in a patient with 

respiratory failure complicated by myocarditis

Michihito Kyo, Shinichiro Ohshimo*, Yoshiko Kida, 
Tatsutoshi Shimatani, Yusuke Torikoshi, Kei Suzuki, 
Satoshi Yamaga, Nobuyuki Hirohashi, Nobuaki Shime

Department of Emergency and Critical Care Medicine, Hiroshima 
University

Backgrounds: Withdrawal form veno-arterial extracorporeal mem-

brane oxygenation (V-A ECMO) in patients with combined respira-

tory and circulatory failure is challenging. 

Case: A 11-year-old female (140cm height, 34kg weight) was diag-

nosed as having aplastic anemia and received hematopoietic stem cell 

transplantation. However, the simultaneous chemotherapy induced 

myocarditis and resultant heart and respiratory failure. A V-A 

ECMO was started with a blood drainage from right femoral vein 

(19.5Fr, 50cm cannula) and a blood inflow through the right femoral 

artery (16.5Fr, 15cm cannula). Although her cardiac function gradu-

ally improved after starting V-A ECMO, oxygenation did not suffi-

ciently improve. An accurate evaluation of cardiac function in this pa-

tient was difficult, because of a complicated respiratory and cardiac 

failure. On day 31, we inserted an additional venous cannula (13.5Fr, 

15cm) into the right internal jugular vein and modified the circuit as a 

VAV ECMO. The inflow was gradually shifted from the right femo-

ral artery to the right jugular vein by clamping of the cannula. On day 

32, we confirmed improvement of cardiac function, and completely 

switched to a V-V ECMO with no complication after a surgical re-

moval of the cannula from the right femoral artery.

Conclusions: An accurate evaluation of cardiac function in patients 

treated with V-A ECMO is sometimes difficult. A VAV ECMO may 

be a useful option for safely and gradually shifting from V-A ECMO 

to V-V ECMO in patients with heart and respiratory failure. 

Key words: heart failure, respiratory failure, ECMO

S-20

Hybrid Configurations of ECMO for Severe 

Variable Cardio-Pulmonary Insufficiency

Nao Umei, Ichiba Shingo*

Department of Surgical Intensive Care Medicine, Nippon Medical 
School Hospital

Introduction: Extracorporeal membrane oxygenation (ECMO) has 

been rapidly developed and is widely used for cardiopulmonary sup-

port in critical care. Venoarterial (VA) and venovenous (VV) bypass 

modes are basic configurations for ECMO. In VA ECMO, poorly 

oxygenated blood is delivered from the native lungs, which results in 

cardiac and cerebral hypoxia if the patient has concomitant respiratory 

failure with some residual cardiac function. In such cases, venoarte-

rial-venous (VA-V) ECMO configuration is necessary. In VV 

ECMO, venovenous-arterial (VV-A) ECMO configurations is nec-

essary, if patients develop cardiac dysfunction.

Purpose: In this study, we report necessity of hybrid ECMO config-

urations according to a patient’s cardiopulmonary conditions.

Methods: We performed a retrospective observational study of 28 pa-

tients who was placed ECMO from April 2015 to March 2016. 

Patient demographic, clinical, and laboratory data were obtained from 

medical record. Indications for conversion to VV-A ECMO from VV 

ECMO include cardiogenic shock and septic shock. Indications for 

conversion to VA-V from VA ECMO included differential upper and 

lower body oxygenations.

Results: Of the 7 patients who were performed on VA-ECMO, 2 

(16%) patients were converted to VAV ECMO. Both patients per-
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formed cardiac surgery. After initiating catecholamine, we observed 

that the oxygen saturation (SpO2) from the right finger decreased. 

We converted VAV from VV, then back to VV, and weaned finally. 

Mean duration of VAV ECMO was 105h. Of the 21 patients who 

were performed on VV ECMO, 4 (19%) patients were converted to 

VVA ECMO. Reasons for conversion to VV-A ECMO were septic 

shock and right ventricular failure caused by pulmonary hypertension. 

Mean duration of VV-A ECMO was 931h. 2 patients converted back 

to VV ECMO.

Conclusion: Hybrid ECMO configurations are practically useful 

technique for managing patients with both cardiac and pulmonary 

insufficiency. 

Key words: extracorporeal membrane oxygenation, Hybrid ECMO, 

Pulmonary Heart Disease

S-21

Optimal Volume and Substance in 

Intraesophageal Balloon Catheter for 

Esophageal Pressure Measurement

Tatsutoshi Shimatani, Shinichiro Ohshimo*, Michihito 
Kyo, Yoshiko Kida, Nobuaki Shime

Department of Emergency and Critical Care Medicine, Graduate School 
of Biomedical Sciences, Hiroshima University 

Purpose: Esophageal pressure (Pes) is a surrogate for pleural pres-

sure, which can be measured using an intraesophageal balloon 

catheter. However, an optimal volume or substance in the intra-

esophageal balloon catheter has not been well investigated. The pur-

pose of our study was to explore the optimal volume and substance in 

the intraesophageal balloon catheter for Pes measurement. 

Method: Three intubated patients were included. Pes was measured 

using an intraesophageal balloon catheter (Avea™ Ventilatior 

Nasogastric Pressure Monitoring Tube Set, IMI Co., Ltd. Tokyo, 

JAPAN) with an air-fillled or liquid (0.9% normal saline)-filled 

balloon. The catheter was nasally inserted and esophageal placement 

was confirmed by the presence of a cardiac artifact, the changes in 

esophageal pressure during tidal ventilation, and radiograph. Pes was 

measured when air or liquid infused into the balloon was sequentially 

increased by 0.2ml between an amount of 0 to 2.0 mL. Measurements 

were done at inspiratory and expiratory phase in the supine position 

and repeated three times to calculate mean values.

Results: Expiratory Pes were increased according to the volume of air 

in the balloon between amounts of 0 to 0.2 mL (p<0.05), and were 

constant between amounts of 0.2 and 2.0 mL. Inspiratory Pes using 

air were increased between amounts of 0 to 0.8 mL (p<0.05), and 

were constant between amounts of 0.8 and 2.0 mL. Expiratory Pes 

using liquid were increased between amounts of 0 to 0.6 mL 

(p<0.05), decreased between amounts of 0.6 to 0.8 mL (p<0.05), 

and were constant between amounts of 0.8 and 2.0 mL. Inspiratory 

Pes using air were increased between amounts of 0 to 0.2 mL 

(p<0.05), and were constant between amounts of 0.2 and 2.0 mL. 

Differences between inspiratory and expiratory Pes according to the 

volumes in the balloon were not statistically different.

Conclusion: Infusion volumes of between 0.8 and 2.0 mL of air or liq-

uid in the balloon appeared to be optimal for Pes measurement.

Key words: Pleural pressure, Esophageal pressure, Intraesophageal 

balloon catheter

S-22

Analysis of autopsy findings in patients with 

acute respiratory failure supported on V-V 

ECMO 

Yoshiko Yano, Yoshiko Kida, Shinichiro Ohshimo*, 
Michihito Kyo, Tatutoshi Shimatani, Nobuyuki Hirohashi, 
Nobuaki Shime

Department of Emergency and Critical Care Medicine, Graduate School 
of Biomedical Science, Hiroshima University

Backgrounds: Autopsy findings in patients with acute respiratory fail-

ure supported on veno-venous extracorporeal membrane oxygenation 

(V-V ECMO) have not been well investigated.

Objective: To investigate association between antemortem clinical 

findings and autopsy diagnosis in adult patients with acute respiratory 

failure supported on V-V ECMO.

Methods: We retrospectively reviewed a total of 30 patients supported 

on V-V ECMO who were admitted to our ICU between 2010 and 

2014. We assessed autopsy findings in 5 patients, and compared ante-

mortem and postmortem diagnoses.

Results: There were 2 males and 3 females (mean age, 69±6 years; 

ICU stay, 28.8±15.6 days). The values of activated clotting time 

(ACT) and activated partial thromboplastin time (APTT) were strict-

ly controlled with heparin in all patients. Clinical diagnoses were acute 

exacerbation of interstitial pneumonia (n=3), septic acute respiratory 

distress syndrome (n=1) and pneumocystis pneumonia (n=1). 

Primary causes of death were respiratory failure in all patients. 

Duration of V-V ECMO use, parameters including platelet counts, 

prothrombin time, or fibrin and fibrinogen-degradation products 

(FDP) were not indicative of an incidence of hemorrhagic or throm-
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botic complication. In all patients, however, hemorrhagic and throm-

botic complications were detected in autopsy. Hypoxic complications 

(acute tubular necrosis, fat necrosis in pancreas and hepatic cen-

trilobular degeneration) were found in 4 patients.

Conclusions: Autopsies demonstrated several hemorrhagic and throm-

botic complications in all patients. These complications were not able 

to be identified in antemortem coagulation parameters. 

Key words: hemorrhage, thrombosis, complication 

S-23

ECMO in Trauma vs Non-Trauma Patients 

with Non-Infectious Acute Respiratory Failure

Sunghoon Park1*, Dae Young Cheon2, Hyoung Soo Kim3, 
Sun Hee Lee3, Sang Ook Ha4

Division of Pulmonary Allergy and Critical Care Medicine, Department 
of Internal Medicine, Hallym University Sacred Heart Hospital1, 
Department of Internal Medicine, Hallym University Sacred Heart 
Hospital2, Department of Cardiothoracic Surgery, Hallym University 
Sacred Heart Hospital3, Department of Emergency Medicine, Hallym 
University Sacred Heart Hospital4 

Introduction/Aim: The utility of extracorporeal membrane oxygen-

ation (ECMO) in patients with acute respiratory distress syndrome 

(ARDS) of non-infectious origin remains unclear

Methods: Data on patients with ARDS of non-infectious origin who 

underwent ECMO were reviewed retrospectively. We compared the 

pre-ECMO characteristics and hospital outcomes of patients with 

traumatic and non-traumatic ARDS.

Results: In total, 23 patients (trauma, n=9; non-trauma, n=14) were 

included in the study. The haemoglobin level was lower and the pro-

thrombin time (PT) more prolonged, prior to initiation of ECMO, in 

traumatic compared with non-traumatic ARDS patients. During the 

first 48 h of ECMO support, the coagulation parameters did not dif-

fer between the two groups, but the platelet counts, PT, and activated 

partial thromboplastin time indicated that coagulopathy was develop-

ing in all patients. The hospital and 28-day mortality rates were 21.7% 

and 13.0%, respectively, and serious neurological outcomes (cerebral 

performance category [CPC] ≥3) developed in 26.0% of all patients; 

however, the extent of such outcomes did not differ between the two 

groups. Upon multivariate analysis, the pre-ECMO SAPS II tended 

to be associated with composite events (i.e. hospital death and/or a 

CPC ≥3) (P = 0.051). Additionally, a history of hypertension and 

an elevated pre-ECMO SAPS II were significant risk factors for seri-

ous neurological outcomes among hospital survivors.

Conclusion: ECMO may increase the survival rate of patients with 

ARDS of non-infectious origin, irrespective of whether the ARDS is 

associated with trauma. The pre-ECMO SAPS II and a history of 

hypertension may be independent risk factors for poor outcomes. 

Key words: ECMO, non-infectious ARDS, Trauma

S-24

Intra-circuit activated clotting time during 

renal replacement therapy using nafamostat 

mesilate

Shohei Makino1*, Moritoki Egi1, Satoshi Mizobuchi2

Department of Anesthesiology, Kobe University Hospital, Kobe, Japan1, 
Division of Anesthesiology, Department of Surgery, Related Kobe 
University Graduate School of Medicine, Kobe, Japan2 

Background: Nafamostat mesilate (NM) is used as an anticoagulant 

during continuous renal replacement therapy (CRRT). Activated clot-

ting time (ACT) has been used to monitor the anticoagulant activity 

of NM during CRRT. However, there is no study addressing the as-

sociation between intra-circuit ACT and the incidence of bleeding 

complications.

Method: We retrospectively studied patients requiring CRRT and 

who received NM at our ICU from 2011 to 2013. NM was ad-

ministered before the filter. We assessed all ACT values measured 

pre- and post-filter during the first CRRT in each patient. We then 

obtained ACT values at 1 hour after commencement of CRRT 

(pre-1hACT and post-1hACT) and the time-weighted average of all 

ACT values (pre-tw ACT and post-tw ACT). We divided patients 

into three groups according to each ACT value (low, middle, and 

high ACT groups). The association between categories of each ACT 

value and the incidence of bleeding complications was assessed using 

the chi-square test. P-values of less than 0.05 were considered to be 

statistically significant.

Results: We included 76 patients (76 filters) in the study. The median 

dose of NM was 20 mg/h (IQR; 18.4-22.4). The median filter life 

was 20.6 hours (11.8-28.6). The incidence of bleeding complications 

was 4% (3/76). There were no significant associations between 

pre-1hACT, post-1hACT, and pre-tw ACT and the incidence of 

bleeding complications. The incidence of bleeding complications in 

patients with high post-tw ACTs (range; 262-457 sec) was 12% 

(3/26), which was significantly higher than the 0% incidence in those 

with low and middle post-tw ACTs (range; low (157-219 sec), middle 

(220-260 sec)) (p=0.04). 

Conclusion: Post-tw ACT might be a good predictor of the incidence 

of bleeding complications in patients receiving NM during CRRT. 
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We recommend maintenance of post-tw ACT below 260 seconds to 

decrease the incidence of bleeding complications during CRRT using 

NM. 

Key words: activated clotting time, bleeding complications, nafamostat 

mesilate

S-25

The summary of patients transferred to 

Shizuoka Children’s Hospital by “HEMS" 

Hitoshi Kikuchi1*, Tastuya Kawasaki2, Yusuke Ito2, 
Takamori Kanazawa2

Mito Saiseikai General Hospital, Department of Emergency and Critical 
Care Medicine1, Shizuoka Children’s Hospital, Department of Critical 
Care Medicine2

Background: There are many reports about the effectiveness of cen-

tralizing severely ill children to pediatric intensive care units (PICU). 

But PICU is lacking in Japan, also steady transport system doesn’t 

exist. In our prefecture (Shizuoka, Japan) there are two hospital which 

manages “Doctor Helicopter System.” It is a useful tool to centralize 

patients to PICU rapidly. To save patients it is important to transport 

“Right patients to the right place at the right time.” 

Target and purpose: From January, 2008 to December, 2013. 195 pa-

tients were transported to our hospital by “Doctor Helicopter system.” 

In it 124 patients were transported directly from the accident sites. We 

analyzed them using medical records backwards. Safety and the utility 

of severely ill children transported by “Doctor Helicopter system” 

were considered.

Result and consideration: Using “Doctor Helicopter system” a site 

residence time and conveyance time are shorter. But in Japan we can’t 

use “Doctor Helicopter system” during night time and when the 

weather are bad. We are trying to choose the best methods consider-

ing transfer time and the state of the patients. Adverse event some-

times occurs during transporting severely ill children. Severely adverse 

events such as unplanned extubation or cardiopulmonary didn’t occur 

during this observation periods. A significant difference between the 

prediction death rate and the actual death rate were mentioned by cen-

tralizing patients to PICU. 

Conclusion: “Doctor Helicopter system” are accepted aggressively for 

severely ill children at our hospital. Critical adverse events didn’t 

occurred. “Doctor Helicopter system” are an effective methods to 

transport severely ill children and to centralize patients to PICU. 

Key words: PICU, HEMS, Pediatrics

S-26

Perioperative management of left 

pneumonectomy and pulmonary valve 

replacement

Amane Konishi*, Kentarou Dote, Mikiko Takeuchi, 
Meisyuu Kou, Kazuo Nakanishi, Keizou Ikemune, 
Toshihiro Yorozuya

Ehime University School of Medicine

Case presentation: A 56-year-old woman was diagnosed as a pulmo-

nary artery (PA) tumor and metastasis to left lung.An urgent surgery 

was planned to eliminate the risk of sudden death.The surgery per-

formed thoracotomy by median sternotomy and established a car-

diopulmonary bypass (CPB). After the cardioplegic arrest,surgeons 

found tumors in the main PA and pulmonary valve.The pulmonary 

valve replacement and PA plasty were performed.After having left 

pneumonectomy on beating,we tried to terminate CPB.Although we 

experienced a systemic hypotension with pulmonary hypertension 

(PH) at CPB termination,we could leave it by nitric oxide (NO) in-

halation and milrinone administration.The circulation was unstable af-

ter the Intensive Care Unit admission, and the blood pressure (BP) 

did not increase even though catecholamine administration gained.We 

suspected the exacerbation of PH and the PA compression due to the 

hematoma and inserted the transesophageal echo and the PA 

catheter.The right ventricular pressure was 52 mmHg by isotonicity 

with left ventricular pressure,and PA pressure was 42/16 (27) mmHg, 

and the pressure gap from the right ventricle to the PA was slight.We 

considered the induction of the extracorporeal assisted circulation but 

stopped it because BP gradually increased with infusion loads. Until 

2nd postoperative day (POD), frequent infusion loads were necessary 

because of the unstable circulatory dynamics,but the changes of BP 

gradually became mild. Therefore, we quitted NO inhalation.The pa-

tient was extubated at 3rd POD.The catecholamine infusion was stop-

ped at 5th POD.She moved to a general ward at 6th POD.

Discussion and Conclusion: The decrease in pulmonary vascular bed 

with the left pneumonectomy,the surgical repair of PA,the increase of 

the pulmonary vascular resistance due to the pulmonary edema, and 

the loss of the interventricular coordinated movement due to right 

heart failure,were considered as the causes of PH in this case.

Key words: pulmonary hypertension, right heart failure, nitric oxide
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Lipid rescue for local anesthetic intoxication: 

a case of ropivacaine overdose 

Tomoyuki Nakamura, Seiko Hayakawa, Minako 
Fukushima, Ken Katsuta, Eri Isobe, Ayaka Takeda, 
Yasuyoshi Yamazoe, Shoko Wakako, Ai Otsuki, Akira 
Ogawa, Takuya Hinoue, Hirofumi Sumi, Yoshitaka Hara, 
Osamu Nishida*

Fujita Health Universtiy School of Medicine, Department of 
Anesthesiology and Critical Care Medicine

Severe local anesthetic toxicity can lead to death by epilepticus or 

arrhythmia. Intravenous infusion of fat emulsion (lipid rescue) can 

treat lethal toxicosis caused by local anesthesia with a high fat affinity. 

Here we report a case in which lipid rescue successfully treated ropi-

vacaine toxicosis which was caused by an incorrect connection of the 

balloon-injecter pump. A male patient in his twenties with a body 

weight of 64kg, underwent thoracoscopic lung partial resection for 

spontaneous pneumothorax. An epidural catheter was placed in the 

extrapleural space during surgery for post-operative analgesia. After 

returning to the ward, he lost consciousness and exhibited generalized 

tonic seizures which were unresponsive to diazepam. The patient was 

intubated with propofol infusion and was admitted to the intensive 

care unit. This toxicosis was thought to have been caused by an in-

correct connection of the balloon-injecter pump which caused a rapid 

infusion of 200ml of 0.475% ropivacaine within the hour. The tonic 

spasms continued after a primary dose of 200ml of 20% fat emulsion 

which was given in 90 minutes. With an additional infusion of 500 ml 

in 30 minutes, the tonic seizures ended and the patient improved 

consciousness. The patients’ general status was stable on the next day 

and he was discharged from the intensive care unit. Although serum 

total cholesterol level was temporarily elevated, the patient was dis-

charged without adverse effects of lipid rescue. 

Key words: lipid rescue, local anesthetic intoxication, balloon-injecter 

pump

S-28

The predictability of direct bilirubin level for 

mortality in postoperative critically ill patients

Masaharu Nagae*, Moritoki Egi, Satoshi Mizobuchi

Department of Anesthesiology, Kobe University Hospital 

Purpose: Hyperbilirubinemia is common in critical illness, and asso-

ciated with worsen outcomes. Total bilirubin (T-Bil) consists of direct 

(D-Bil) and indirect bilirubin (I-Bil). Elevation of D-Bil is associated 

with decreased elimination of bilirubin by the liver cells or blockage of 

the bile ducts. In contrast, elevation of I-Bil is related with various 

conditions including hemolysis and blood transfusion reaction. 

Nonetheless, there is few study to assess their predictability of worsen 

outcomes separately.

Method: This is a retrospective observational study approved by our 

ethics committee. We included adult patients required postoperative 

intensive care for >48 hours from 2008 to 2013. We excluded pa-

tients with preoperative T-Bil >1mg/dl. We obtained T-Bil, D-Bil 

and I-Bil measured at ICU admission and postoperative day 1 

(POD1). Primary outcome was defined hospital mortality. Bilirubin 

levels was compared between hospital survivors and non-survivors us-

ing Mann-Whitney U-test. We performed Receiver operator charac-

teristic (ROC) analysis to evaluate the predictability of each value for 

hospital mortality. P<0.05 was considered as significant difference.

Results: We included 2107 patients. Among them, there were 55 

non-survivors (2.6%). There is no significant difference of I-Bil be-

tween survivor and non-survivors (adm; p=0.26, POD1; p=0.52). 

D-Bil and T-Bil on POD1 was significantly higher in non-survivors 

compared with survivors (D-Bil; p<0.01, T-Bil; p=0.03), but not at 

ICU admission (D-Bil; p=0.13, T-Bil; p=0.06). Area under ROC 

curve of D-Bil on POD 1 for hospital mortality was 0.63 (95% CI; 

0.54-0.72). Those of T-Bil and I-Bil was 0.58 (95% CI; 0.49-0.68) 

and 0.53 (95% CI; 0.43-0.62).

Conclusion: For sake of prediction for hospital mortality in post-

operative critically ill patients, bilirubin levels might be better to assess 

in POD 1, not at ICU admission. D-Bil at POD 1 had higher pre-

dictability compared with those of I-Bil and T-Bil. 

Key words: Bilirubin, Mortality, Prediction, Postoperative

S-29

Effect of implementation of extended code 

system: a before-after study 

Taketo Suzuki, Tetsuhiro Takei*

Department of Emergency and Critical Care Medicine

Background: Hospital-wide approach to the deteriorating patients in 

general wards is important. However few reports have shown the ef-

fect of rapid response system on patient outcome in Japan so far. We 

conducted a before-after study to clarify the effect of implementation 

of an “extended code system”, in which a team-based approach was in-

corporated into already existing code system for cardiac arrest (CA).
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Method: Our hospital had the code system for in-hospital CA since 

the year 2006, in which staffs that heard the brief in-hospital code an-

nouncement randomly gathered at the scene to perform cardiopulmo-

nary resuscitation, and a drastic revision was made on it in the year 

2011. In particular, we emphasized several points: any staff can di-

rectly activate the system, the system can be activated before patients 

fall into CA, the response team conducts and controls the scene, and 

the system must be verified with a feedback loop for improvement. 

Vital sign criteria were not established. Mortality and survival with a 

favorable neurological status (the Cerebral Performance Category 

Scale 1 or 2) at day 28 among the patients admitted to ICU after 

in-hospital CA during pre-implementation term (2009-2010) were 

compared with those during post-implementation term (2012-2013).

Results: The number of system activation significantly increased (9 vs. 

92, p<0.001), which included 38 non-CA. Admission to ICU after 

in-hospital CA also increased (18 vs. 32), and among them, admission 

through the system activation significantly increased (5 vs. 26, 

p<0.001). Mortality at day 28 was not significantly different between 

the groups (61% vs. 59%), but the survival rate with a favorable neu-

rological status was significantly increased (0% vs. 25%, p=0.02).

Conclusion: Implementation of a team-based approach into code sys-

tem dramatically increases the number of system activation and ICU 

admission after in-hospital CA, and may improve outcomes of deterio-

rating patients in general wards. 

Key words: Rapid response system, In-hospital cardiac arrest, Code

S-30                   Presentation: April 22(Fri) 2016 

Temperature-dependent half-logistic time 

constant for ascending phase in LV 

pressure-time curve

Ju Mizuno1*, Satoshi Mohri2, Takeshi Yokoyama3, Mikiya 
Otsuji4, Hideko Arita5, Kazuo Hanaoka5

Department of Anesthesiology and Pain Medicine, Juntendo University 
Faculty of Medicine1, Department of Cardiovascular Physiology, 
Okayama University Graduate School of Medicine Dentistry and 
Pharmaceutical Sciences2, Department of Dental Anesthesiology, Faculty 
of Dental Science, Kyushu University3, Department of Anesthesiology, 
Faculty of Medicine, The University of Tokyo4, Department of 
Anesthesiology and Pain Relief Center, JR Tokyo General Hospital5

Varying temperature affects cardiac systolic function and the left ven-

tricular (LV) pressure-time curve (PTC) waveform that includes in-

formation about LV inotropism. Our proposed half-logistic (h-L) 

time constant obtained by fitting using h-L function for the first as-

cending phase (Phase I) in the isovolumic LV PTC is more useful in-

dex for estimating LV inotropism during contraction period than the 

mono-exponential (m-E) time constant at normal temperature. In this 

study, we investigated whether the superiority of the goodness of h-L 

fits remained even at hypothermia and hyperthermia. Phase I in the 

isovolumic LV PTCs in eight excised, cross-circulated canine hearts 

at 33°C, 36°C, and 38°C were analyzed using h-L and m-E functions 

and the least-squares method. The h-L and m-E time constants for 

Phase I significantly shortened with increasing temperature. Curve fit-

ting using h-L function was significantly better than that using m-E 

function for Phase I at all temperatures. Therefore, the superiority of 

the goodness of h-L fit vs. m-E fit remained at all temperatures. As 

LV inotropic index, temperature-dependent h-L time constant could 

be more useful than m-E time constant for Phase I. 

Key words: hyperthermia, hypothermia, inotropism 



제35차 대한중환자의학회 정기학술대회 
The 35th Annual Conference of the 

Korean Society of Critical Care Medicine

인    쇄 2016년 4월 15일

발    행 2016년 4월 22일

발 행 인 김          동          찬

편 집 인 이          상          민

발 행 처  한  환 자 의 학 회

서울시 용산구 한강 로 109(한강로2가)

용성비즈텔 806호

Tel：02-2077-1533

Fax：02-2077-1535

E-mail：ksccm@ksccm.org

http://www.ksccm.org

편집제작 (주)메드랑

서울시 마포구 월드컵북로 5가길 8-17

Tel：02-325-2093, Fax：02-325-2095

E-mail：info@medrang.co.kr

http://www.medrang.co.kr

이 발표논문집은 2016년도 정부재원으로 한국과학기술단체

총연합회의 지원을 받아 발간되었음.

This work was supported by the Korean Federation of Science 

and Technology Societies Grant funded by the Korean 

Government.


	표지 - 중환자초록-5
	Kjccm000-1부스배치도
	Kjccm000-2세부일정표 - 강의록제목으로
	Kjccm000-3(목차) - 강의록제목으로. 한일심포지엄은 룸명이랑 시간을 추가하기
	(001) Kjccm000-0(간지1 - 1~25) - 내용많아조금변형
	(003-004) 01 이상민
	(005-006) 02 김제형
	(007-008) 03 김영삼
	(009) 04 이세진
	(010-011) 05 유도성(재조판_2)
	(012-013) 06 홍석경
	(014-015) 07 김현
	(016-017) 08 배홍범
	(018-019) 09 김석찬
	(020-021) 10 Mitchell M. Levy
	(022) 11 고윤석
	(023) 12 Jerry Zimmerman
	(024) 13 정헌재
	(025-028) 14 이석정
	(029-031) 15 심윤수
	(032-033) 16 이현정
	(034-035) 17 이현정
	(036-037) 18 박소영
	(038-039) 19 권운용
	(040) 20 조준성
	(041) 21 홍상범
	(042) 22 서지영
	(043-045) 23 정치량
	(046-050) 24 나성원
	(051-052) 25 이흥범
	(053) Kjccm000-0(간지2 - 26~51) - 내용많아조금변형
	(055-056) 26 문재영
	(057) 27 차원철
	(058) 28 하영록
	(059) 29 박민아
	(060) 30 박숙현
	(061) 31 김세라
	(062-063) 32 Mervyn Singer
	(064) 33 Moritoki Egi
	(065-066) 34 Hiroyuki Hirasawa
	(067-068) 35 김남렬
	(069) 36 Jerry Zimmerman
	(070) 37 Satoshi Nakagawa
	(071-072) 38 박준동
	(073) 39 조중범
	(074) 40 허준
	(075) 41 고윤석
	(076) 42 Yasuhiro Norisue
	(077) 43 하종원
	(078) 44 Satoshi Nakagawa
	(079) 45 Yoshiro Hayashi
	(080) 46 윤종서
	(081) 47 Mervyn Singer
	(082-084) 48 Mitchell M. Levy
	(085-086) 49 박성훈
	(087-088) 50 정재승
	(089-090) 51 김도형
	(091) Kjccm000-0(간지3 - best)
	(093-098) 61 Best Abstract
	(099) Kjccm000-0(간지4 - oral)
	(101-114) 62 구연
	(115) Kjccm000-0(간지5 - poster)
	(117-162) 63 포스터
	(163) Kjccm000-0(간지6 - 한일중환자)
	(165-179) 64 한일중환자
	Kjccm000-4(판권)

