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ARDS epidemiology 

1. Before 2016 (AECC)

✓ Population based 

studies since the 

publication of the AECC 

definition have varied 

widely in their 

estimates of the 

incidence of ARDS, 

ranging from 3.65 to 

78.9 per 100 000 

person years.

✓ Hospital based studies 

similarly vary, with 

estimated incidence 

among admissions 

ranging from as low as 

1.3% to as high as 19%.

2. LUNG-SAFE (Berlin)

Incidence

✓ 10.4% among patients 

in ICU

✓ 23.4% among 

mechanically ventilated 

patients.

Mortality

✓ 40% overall;

✓ 34.9%, 40.3%, 46.1% 

mild, moderate, severe 

3. COVID-19

Incidence

✓10-fold increase in the incidence of ARDS with covid-19 

in the US from March 2020 through February 2022

✓The incidence of ARDS among patients with covid-19 in 

ICU was higher than that of the general ICU population, 

ranging from approximately 50% to 80%.

Mortality

✓39% a global pooled;

✓Similar to that of non-covid ARDS
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Current vs Future
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2023 ARDS CPG: ESICM 
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2023 ARDS CPG: ESICM 



2023 ARDS CPG: ESICM 



2023 ARDS CPG: ESICM (not in Korea) 



2023 ARDS CPG: ATS 



Korean ARDS CPG, the 2nd Edition

“compared with ATS/ESICM”

KATRD Study Group of Intensive Care
KSCCM Study Group of Respiratory Failure



비약물적 치료 – 기계환기 (1)

• KQ 1. 

급성호흡곤란증후군 환자에서 저

일회호흡량 (6mL/kg 예측체중 미

만) 적용을 권고한다. 

(권고등급: 강함, 근거수준: 높음) 



비약물적 치료 – 기계환기 (2)

• KQ 2. 

급성호흡곤란증후군 환자에서 고

원부기도압(plateau pressure)은 30 

cmH2O 이하를 권고한다. 

(권고등급: 강함, 근거수준: 낮음)



비약물적 치료 – 기계환기 (3)

• KQ 3. 

급성호흡곤란증후군 환자에서 구

동압력(driving pressure) 제한을

제안한다. 

(권고등급: 조건부, 근거수준: 낮음)



Lung Protective Ventilation 

Marino’s The ICU Book, 5th Edit

Still not included about 
“Driving Pressure”



비약물적 치료 – 날숨끝양압 (1)

• KQ 4. 

급성호흡곤란증후군 환자에서 높

은 날숨끝양압의 적용은 낮은 날숨

끝양압과 비교하여 병원내 사망률

을 낮추지 못하므로 권고를 

보류한다. 

(권고등급: 없음, 근거수준: 중등)



Additional recommendation

• 높은 날숨끝양압의 적용이 낮은 날숨끝양압군에 비해, 

28일동안 기계환기이탈일수(ventilator-free days)의 개선과, 

1일, 3일째 산소화비(PaO2/FiO2)가 호전될 수 있어서, 

산소화비 (PaO2/FiO2)가 200mmHg 이하인 중등증 성인 

급성호흡곤란증후군 환자에서 적용해 볼 수는 있다. 

(권고등급: 약함, 근거수준: 중등)



비약물적 치료 – 날숨끝양압 (2)

• KQ 5. 

급성호흡곤란증후군 환자에서 식

도내압측정 혹은 

전기임피던스단층촬영법을 통한

호기말양압조절은 권고를 보류한

다. 

(권고등급: 없음, 근거수준: 낮음)



비약물적 치료 – 복와위

• KQ 6. 

중등도 이상의 급성호흡곤란증후

군 환자에서 복와위 적용을 권고한

다. 

(권고등급: 강함, 근거수준: 중등)



Additional recommendations

• 기계환기를 시행함에도 불구하고 산소화의 호전이 없는 경우

(P/F ratio <150)

• 최소한 12시간 이상 적용 권장

• 폐 보호 환기를 적용할 것을 권장 



비약물적 치료 – 체외막산소요법

• KQ 7. 

중등도 이상의 급성호흡곤란증후

군 환자에서 체외막산소요법을

고려할 수 있다. 

(권고등급: 조건부, 근거수준: 중등)



Additional recommendations

• 적절한 기계환기 적용*에도 불구하고, 3시간 이상 P/F ration 

<50mmHg 또는 6시간 이상 PaO2 <80mmHg

• 고원부압 ≤32 cmH2O 로 유지하기 위해 6시간 동맥혈 pH 

＜7.25 이면서 PaCO2 ≥60 mmHg 인 경우 (호흡수 ≤35/min)

* FiO2 ≥80%, VT ≤6ml/kg, PEEP ≥10 cmH2O



약물적 치료 – 전신 스테로이드

• KQ 8. 

급성호흡곤란증후군 환자에서 전

신 스테로이드의 사용을 권고할 수

있다. 

(권고등급: 조건부, 근거수준: 중등)



기타 의견

• 감염 원인 별로 구분하는 것은 생략



약물적 치료 - 신경근육차단제

• KQ 9. 

급성호흡곤란증후군 환자에서 기

계 환기 시작 후 48시간 동안 신경

근육차단제의 사용을 권고할 수 있

다. 

(권고등급: 조건부, 근거수준: 중등)



Additional recommendations

• 급성호흡곤란증후군 환자에서 신경근육차단제의 사용은 인공 

호흡기 사용 기간 및 사망률을 감소시키지 못함.

• 첫 48시간 동안 저산소혈증의 호전 효과가 있음.

• 압력 손상을 줄일 수 있음. 



약물적 치료 – 흡입 일산화질소

• KQ 10. 

급성호흡곤란증후군 환자에서 흡

입 일산화질소가스는 통상적인 치

료법으로 사용하지 않을 것을 권고

한다. 

(권고등급: 조건부, 근거수준: 중등)



Additional recommendations

• 인공호흡기 사용 기간 및 사망률을 감소시키지 못함.

• 신장 기능 손상의 위험을 증가시킬 수 있음.



2023 ARDS CPG: ATS vs ESICM vs Korea

KATRD-KSCCM Guideline (2025)

Adult ARDS patients, focus on non-pharmacological and 
pharmacological treatments

Maintain existing Berlin definition

Not mentioned

No recommendation

No recommendation

6 mL/kg PBW strongly recommended

No recommendation for higher PEEP in moderate-severe 
ARDS

Strongly recommended in moderate-severe ARDS

Conditional recommendation in early (<48 hrs) ARDS

Conditional recommendation in selected moderate-severe 
ARDS

No

No

Corticosteroids      Conditional recommendation  No recommendation            Conditional recommendation 



2023 ARDS CPG: ATS vs ESICM vs Korea

KATRD-KSCCM Guideline (2025)

Adult ARDS patients, focus on non-pharmacological and 
pharmacological treatments

Maintain existing Berlin definition

Driving Pressure : Conditional recommended

Inhaled NO : Against recommended



Corticosteroids in SCCM







Corticosteroids in Korea

KATRD-KSCCM Guideline (2025)

Conditional recommendation in ARDS

No mention about sub-etiology or severity
No mention about which medications, dosing, timing, schedule 



ARDS What’s Next?

Controversies in new definitions 

: “A chromatic advice”

1. Diagnostic Reliability

✓ Overinclusivity

: New definition doubles 

severe ARDS diagnoses, 

contradicting claims of 

early-stage detection.

✓ SpO₂/FiO₂ Limitations

: Affected by hypoperfusion 

(e.g., lactate >4mmol/L 

reduces SpO₂/FiO₂ by 20% 

vs. PaO₂/FiO₂).
✓ Predictive Validity Failure

: Mortality trends misalign 

between SpO₂/FiO₂
andPaO₂/FiO₂ severity 

categories.

→ Hypoperfusion statistically 

impacts SpO₂/FiO₂ but 

does not fully explain 

misalignment.

→ SpO₂/FiO₂ remains critical 

for resource-limited settings 

despite limitations.

2. Clinical applicability

✓ High-income settings

: Overdiagnosis risks 

diluting research cohorts.

✓ Low-resource settings

: Misdiagnosis (e.g., CHF 

vs. ARDS) due to limited 

imaging/ultrasound 

expertise.

→ Kigali modification improves 

ARDS recognition in low-

resource areas by 34%.

→ Training programs can 

mitigate ultrasound 

misinterpretation.

3. Physiological Validity

<SpO₂/FiO₂ vs. PaO₂/FiO₂>

✓ SpO₂/FiO₂
: Reflects oxygenation and 

perfusion status 

(confounding factor).

✓ PaO₂/FiO₂
: Pure lung function metric.

→ "SpO₂/FiO₂ conflates 

respiratory/circulatory 

failure.

→ Misalignment persists even 

after adjusting for perfusion 

(lactate).

Intensive Care Med (2024) 50:608-609, 1001–1002, 1003-1005



ARDS New Definition

Controversies in new definitions 

: Proposed Solutions

Future Directions

• Validation Studies:
✓ PRoVENT-ARDS 2.0 (NCT05249452):Prospective validation across 45 ICUs.
✓ Develop AI-driven SpO₂/PaO₂ correction algorithms for real-time adjustments.

• Consensus Building:
✓ Address etiology-specific definitions (e.g., COVID-19 vs. bacterial ARDS).
✓ Standardize lung ultrasound training globally.

1. Berlin Definition Updates

✓ Incorporate respiratory 

mechanics (compliance, 
driving pressure) 

✓Biomarkers (sRAGE, IL-6).

✓Leverage automated 

radiomics for imaging 
standardization.

2. New Global Definition Refinements

✓Mandate perfusion 

assessment (lactate, capillary 
refill) with SpO₂/FiO₂.

✓Require lung recruitability
testing (CT/ultrasound) for 

HFNO patients.

Intensive Care Med (2024) 50:608-609, 1001–1002, 1003-1005



ARDS Lung ultrasound

New Diagnostic Device: 

“Lung Ultrasound”

Intensive Care Med (2024) 50:1143-1145



ARDS Prone +- ECMO

New Combinations: Prone Positioning +- ECMO

Intensive Care Med (2024) 50:944–946, 947-949, 950-952



ARDS Prone +- ECMO

New Combinations: Prone Positioning +- ECMO

Intensive Care Med (2024) 50:944–946, 947-949, 950-952

Key Takeaways 
✓ Pro: PP during ECMO may benefit non-COVID ARDS with 

recruitable lungs, supported by observational data.

✓ Con: PRONECMO RCT showed no benefit for COVID-19 

ARDS; PP adds risks without survival gains.

✓ Not Sure: Conflicting evidence; PP may help in specific 

subgroups (early ECMO, non-COVID) but requires 
validation.

Ongoing Research
✓ NCT05249452: RCT evaluating PP in non-COVID ARDS 

on ECMO.

✓ Personalized approaches: Biomarker-guided PP (e.g., 

lung recruitability via CT/EIT).



ARDS Prone +- ECMO

Intensive Care Med (2024) 50:944–946, 947-949, 950-952



ARDS Cerebral monitoring

Managing cerebral complications of ARDS

Intensive Care Med (2024) 50:1149-1151



ARDS Cerebral monitoring

New Diagnostic Device: 

“Brain Ultrasound”

Intensive Care Med (2024) 50:1725-1726



ARDS PEEP titration

How to Titrate the Best PEEP? : Assessing “Lung Recruitability”

Intensive Care Med (2024) 50:749–751



ARDS PEEP titration

How to Titrate the Best PEEP? "최적의 PEEP 설정 전략" 

Intensive Care Med (2024) 50:749-751

 좌측 (높은 PEEP 옹호) 

 주요 주장  
  ├─ 폐 재개방 증가 → 가스교환 향상  
  ├─ 무기폐 감소 → Atelectrauma 예방  
   └─- PROSEVA 연구: 복와위 + high PEEP 조합 효과 입증
  

 근거 기반 접근  
  ├─ Esophageal pressure 측정 (EPVent 연구)  

└─- Driving pressure 최적화 (Amato 연구)  

주의점  
     └─ Risk of hyperinflation ↑ 

→ Mechanical Power 모니터링 필수  

 중립 영역: "현대적 합의점" 

 조건부 접근법  
  ├─ 중증도 기반 조정(PaO₂/FiO₂ <150 → 적극적 재개방)  
├─ Chest CT/초음파로 재개방 가능성 평가  

   └─- 역동적 모니터링(호흡역학, 산소화 추적)  

미해결 쟁점  
  ├─ COVID-19 ARDS의 특이성  
  ├─ ECMO 병용 시 최적 PEEP 전략  
   └─- 인공지능 기반 실시간 최적화 가능성  

 ESICM 2023 권고 핵심 
   └─ "개별화된 접근 필수 → 단일 전략 고수 금지"

 우측 (낮은 PEEP 옹호) 

 주요 주장  
  ├─ 혈역학적 불안정성 ↓  
  ├─ Barotrauma 발생률 감소 (ART 연구)  

└─- PEEP/FiO₂ 테이블의 단순성과 적용 용이성 
 

  근거 기반 접근  
  ├─ 표준화된 저 PEEP/FiO₂ 테이블 (ALVEOLI 연구)  

└─- 폐 재개방 가능성 평가 후 보수적 적용  
  

 주의점  
     └─ 무기폐 → P-SILI 유발 가능성  

“In conclusion, while recruitability gives important information on the severity of disease and the amount of atelectatic lung, PEEP selection 
requires an integrated assessment of other variables such as elastance and transpulmonary pressures and hemodynamics to be truly 

personalized. Attempts to PEEP selection only to recruitability may lead to confusion and potentially injurious ventilatory settings.”



ARDS PEEP titration

How to Titrate the Best PEEP?

Intensive Care Med (2024) 50:1175-1176; 1177-1178

Maybe it is time for the era of recruitment strategies in ARDS 
to give way to a new approach. This approach would involve 
titrating PEEP based on hemodynamic monitoring and real-
time EELV, stress, and strain calculations guided by artificial 
intelligence (AI)-generated mechanical power algorithms.

As always, technology can provide the monitoring capability 
and potential solutions, but the goals of care remain—
fortunately still a prerogative of the clinician in partnership with 
the patient and their families.



ARDS PEEP titration

How to Titrate the Best PEEP?

“Monitoring esophageal pressure”    vs   “Electrical Impedance Tomography”

Intensive Care Med (2024) 50:953-956; Thorax (2017) 72:83-93



EIT

Thorax (2017) 72:83-93

How to Titrate the Best PEEP?



EIT

AJRCCM 2023



ARDS PEEP titration

How to Titrate the Best PEEP? 

Intensive Care Med (2024) 50:617-631; 1187; 1188-1189



ARDS What’s Next?

How to Titrate the Best PEEP? 

Critical Care(2023) 27:21



n=12…

How to Titrate the Best PEEP? 

Critical Care(2023) 27:21



n=30…

How to Titrate the Best PEEP? 

Intensive Care Med (2024) 50:2125-2137



IPERPEEP trial

Monitoring esophageal pressure  

Trials (2022) 23:63



ARDS Emerging treatments

Lancet 2022; BMJ 2024

1. Mesenchymal stromal cells and extracellular vesicles

2. Biologic therapies

3. Potential therapeutic targets

✓Multiple beneficial effects including promoting 

macrophage and T cell polarization to pro-resolving 

phenotypes, promoting endothelial barrier integrity, and 

enhancing alveolar fluid and pathogen clearance

✓Umbilical vs. BM

✓Targeted biologics therapies such as Anti-IL-6, IL-1 RA

✓Ang-2 or RAGE



Stem Cell Research & Therapy (2023) 14:217

Cell therapy (from Japan)



• Average enrolment rate in major ARDS 
trials was < 1 patient/unit/month. 

• To achieve statistical power, a trial aiming for a 
credible outcome benefit of 6% from a baseline 
mortality rate of 40% requires > 2000 patients. 
(involving 25 centres would require 
approximately ten years)
✓ Broadening the entry criteria to increase the 

enrolment rate would only increase heterogeneity and 
reduce the likelihood of success.

✓ Conversely, setting unrealistic benefits—such as a 20–
30% absolute decrease in mortality—inevitably leads 
to no treatment effect.

• How to overcome? Two approaches
• The first is the improvement of clinical trials by 

using novel trial designs such as adaptive 
platform designs.

• Rediscovering and emphasizing the importance 
of physiological studies, which can be 
integrated into classical trials.



Department of Internal Medicine, Seoul National University College of Medicine, 

Division of Pulmonary and Critical Care Medicine, Seoul National University Bundang Hospital

Young-Jae CHO, MD, MPH, PhD

Prone positioning First 

in Subtyped ARDS (PFiSAR)

2024 KATRD Research Group Grant Proposal: “Intensive Care”



Celebrating 20 years of excellence We continue to lead the way in healthcare innovation and patient-centered care

Timeline of criteria and directions in ARDS

Lancet 2022; 400: 1157–70



Celebrating 20 years of excellence We continue to lead the way in healthcare innovation and patient-centered care

Importance of Sub-Phenotype

• Phenotype: Clinically observable set of traits resulting from an interaction of genotype and environmental 

exposure (Ex. ARDS is a phenotype)

• Sub-Phenotype

: Distinct subgroup that can be reliably discriminated from other subgroups based on a set or pattern of observable or measurable 
properties.

: Sub-phenotypes should also be reproducible in different populations

• Short term (up to day 90) mortality was different between sub-phenotypes

✓ Systemic inflammatory response by plasma proteins (IL-6, Interferon gamma, angiopoietin 1,2, Plasminogen activator inhibitor-1) 

: Hyper-inflammatory > Hypo-inflammatory

✓ Lung radiographic morphology: Non-focal > focal  

✓ Recruitabillity : Recruitable > Non-recruitable

✓ Organ failure / Comorbidities / Acidosis

✓ Longitudinal changes in respiratory parameters : Upward trajectory of ventilatory ratio > steady trajectory



ARDS Sequential interventions

Sequential Interventions

Intensive Care Med (2024) 50:1133-1136



Celebrating 20 years of excellence We continue to lead the way in healthcare innovation and patient-centered care

Rescue therapies for ARDS

Lancet 2022; 400: 1157–70

• Single: Prone positional ventilation(A), Systemic steroid(B), Inhaled NO*(C)

• Combination 1: A+B, A+C, B+C

• Combination 2: A+B+C, A+B+C + ECMO*(D)
*NO: nitric oxide, ECMO: extracorporeal membrane oxygenation



Celebrating 20 years of excellence We continue to lead the way in healthcare innovation and patient-centered care

Why Prone positioning First?

Most evident and efficacy, No additional cost

• Improve oxygenation, better homogenization of lung stress, decrease of RV strain

• PROSEVA trial (Prone positioning in Severe ARDS, 2013): Multicenter, prospective RCT (466 patients)

- Short term mortality: Significant lower in PROSEVA trial (RR 0.49 95% CI [0.35–0.69] )



Celebrating 20 years of excellence We continue to lead the way in healthcare innovation and patient-centered care

Why Pragmatic trial?

• Pragmatic Trial: Examining effectiveness of interventions in real-world conditions 
using broad eligibility criteria, patient-centered outcomes, and embedding of trial 
procedures into clinical care 

Cardiovasc Prev Pharmacother. 2020; ATS 2023 Next Generation Critical Care Trials



Celebrating 20 years of excellence We continue to lead the way in healthcare innovation and patient-centered care

Explanatory vs. Pragmatic

9 domains

BMJ 2015;350:h2147



Celebrating 20 years of excellence We continue to lead the way in healthcare innovation and patient-centered care

Explanatory vs. Pragmatic

Lancet Respir Med 2022



Celebrating 20 years of excellence We continue to lead the way in healthcare innovation and patient-centered care

Explanatory vs. Pragmatic

Lancet Respir Med 2022



Celebrating 20 years of excellence We continue to lead the way in healthcare innovation and patient-centered care

Explanatory vs. Pragmatic: Examples

Lancet Respir Med 2022



Celebrating 20 years of excellence We continue to lead the way in healthcare innovation and patient-centered care

Advantages of Pragmatic trials

Lancet Respir Med 2022

• Real-World Evidence
• Capture data in real-world settings, enhancing the external validity 

and applicability of findings.

• Diverse Population
• Include a broader patient population, reflecting the variability in treatment 

responses.

• Practical Insights
• Offer practical insights into the effectiveness of interventions in routine 

clinical practice.

• Cost-Effective
• Often more cost-effective due to less stringent controls and monitoring.

• Policy and Practice Impact
• Directly inform health policy and clinical practice due to their real-world nature.



KATRD RG proposal: “Intensive Care”

Feasibility

✓ 연구대상자 수 산출 계산에 따라 최소 군당 86명(86 x 0.95 = 81.7>81), 총 172명(86 x 2) 등록이 필요할 것임. 

(참여기관 당 평균 20명 등록 기준, 6개 이상 참여; 주관기관 50명 이상 등록 목표).

✓ 평균적으로 중환자실 입실 환자의 20% 정도가 ARDS 진단됨. 주관기관 월 2-3명, 참여기관당 월 1-2명 이상 등록 시 1년 반 동안 목표 연구대상자 등록 가능. 

✓ 연구 등록을 위한 서면 동의 면제로 IRB 심의 계획임.

✓ 주관 연구기관에서는 e-CRF 및 현장 초음파 시행 표준 프로토콜을 제공할 예정임.

1. Objectives

• 흡인성 폐렴에 의한 ARDS로 중
환자실에 입실한 환자에게 다양
한 구조요법 중 복와위 환기의 

선제적 조기 적용이 예후에 미
치는 영향을 알아보기 위한 실
용적 전향적 무작위비교 임상시
험을 시행하는 것임. 

• 또한, 다양한 구조요법 적용 대
상자 선별에 현장 초음파 검사
가 유용하고 안전하게 활용될 

수 있을지 함께 알아보고자 함.

2. Rationale

• ARDS의 치료방법은 오랜 시간에 

걸쳐 발전 되어 왔으나, 원인이 다
른 이질적인 ARDS의 특성 상 환
자에 따라 상이한 치료가 다양하
게 적용되며, 다양한 약물적/비약
물적 치료가 미치는 영향 또한 매
우 상이함. 

• 각 치료법이 생존율과 예후에 미
치는 영향을 완전히 통제된 상황
을 가정하고 분석하는 기존의 설
명적, 실험적 무작위 대조 임상연
구로 설명하기엔 한계가 있음.

3. Methods

• 흡인성 폐렴에 의한 ARDS 환자
들을 대상으로, 인구학적 정보, 

임상 정보, 각종 검사 결과(현장 

초음파 포함), 기타 설문조사지 

정보를 수집함. 

• ARDS 발생 기전에 따른 아형 중 

흡인성 폐렴에 해당하는 군에 복
와위 환기 선제 적용 여부를 무작
위 배정한 후 제28일 사망률을 

비교함.

4. Endpoint

• 유효성 평가: 급성호흡곤란증후
군의 임상 경과, 사망률, 치료 효
과 및 단, 장기적 예후에 영향을 

미치는 인자를 알아봄.

• 안전성 평가: 시행하는 일련의 검
사는 임상진료지침에 따라 임상
적 필요에 의해 시행하며, 현장 

초음파를 적용하여 진단에 보조
할 경우 보다 안전하면서도 아형 

선택에서의 진단적 가치가 높아
지는지 평가해 봄.

Effects of early prone positioning on the clinical prognosis of Acute Respiratory Distress Syndrome (ARDS) patients
: a pragmatic randomized clinical trial
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Inclusions & Exclusions

• PPV First

• Sub-phenotyping aspiration pneumonia by Lung 
US: “C” pattern +- PLAPS in R4/L4

Key interventions of this study

1) 선정기준
a. 시험 선정 시점 연령 만 19세 이상; b. 남성 및 임신하지 않은 여성
c. ARDS 환자: 심부전, 체액 과부하, 폐엽/폐 허탈, 삼출/결절로 완전히 설명되지 않는 양

측성 음영(X-ray, CT, 현장 초음파)을 보이며 PEEP ≥5 cmH2O 또는 고유량산소요법으로 ≥30 
L/min의 산소를 사용 중 PaO2/FiO2 <300 mmHg 또는 SpO2/FiO2 ≤315 에 해당.

d. 아형 구분
     i. 폐렴(Pneumonia), ii. 흡인(Aspiration); iii. 패혈증(Sepsis), iv. 그외 다른 2차적 원인

e. 무작위배정 전, 4시간 이상 동안 지속적으로 PaO2/FiO2 ≤300 mmHg 소견이 관찰되는 
저산소증 

f. 마지막 ARDS 진단 기준(개정된 기준)을 처음으로 충족한 시점부터 무작위배정까지의 
시간은 48시간 이내

2) 제외기준
a. 무작위배정 전 4시간 이내 PaO2/FiO2 >300 mmHg (정의상 ARDS에서 벗어난 경우)
b. 나이 85세 이상, 다발성 장기부전, 급성 출혈 등의 구조요법 중 ECMO/ECCO2R 적용이 

불가능하다고 판단된 환자 
    c. 24시간의 생존이 기대되지 않는 임상적 빈사 상태(Moribund participants)

d. 침습적 기계 환기의 예상 기간이 48시간 미만(임상적 판단)
e. 장기/가정 산소 사용이 필요한 동반 이환또는 비침습적 환기, 또는 환기 이탈 자체를 

불가능하게 하는 병력
    f. 연기흡입 손상, 광범위 화상 또는 외상/두부 손상의 동반 상태; g. 폐전절제술 또는 폐이
식의 이력; h. 혈관염으로 인한 미만성 폐포 출혈; i. 현재의 폐 악성종양(폐전이 포함), 또는 

1개월 이내 화학요법 또는 방사선을 필요로 한 기타 악성종양;
    j. 신대체요법(예: 혈액투석)의 이력을 동반한 만성 신장 질환; k. 만성 간 질환 Child-Pugh C
등급; l. 만성 심부전 NYHA IV

m. 기타
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Timeline and Randomization

N=172* Study period

Enroll & 
Allocation

On-study Termination

Timepoint ICU 
admission

ICU day 1 ICU day 4 ICU day 7 ICU day 14 28 days after 
enrollment

Enrollment:
Screened
Allocation

X
X

Interventions:
Prone First

Screening for 
contraIx

Added other
X X

X
X
X

X
X

X
X

Assessments
:
Baselines
CXR
Lung US
Labs

X
X
X
X

X
X
X

X
X
X

X
X
X

X
X
X

Primary 
outcomes: X

Time First

2025 Sep
Oct
Nov
Dec

Prone

Prone

2025 Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Prone

Prone

Prone

Prone

Prone

Prone

2026 Jan
Feb

Prone

* Study Parameters: Incidence, group 1 vs. 2 40% vs. 20% (Alpha 0.05, Beta 0.2, Power 0.8)





• It is, therefore, worthwhile to question the real value of guidelines in defining and managing ARDS, 
especially today when two leading societies have issued markedly different recommendations for three 
key aspects: positive end-expiratory pressure (PEEP) selection, venovenous extracorporeal membrane 
oxygenation (VV-ECMO) indications, and use of neuromuscular blockade.

• Guidelines are a collaborative effort by experts who, through a combination of scientific evidence and 
personal opinions, produce recommendations. The generation of evidence relies heavily on the analysis 
of randomised clinical trials (RCTs), and methods like the Delphi technique for consensus building, 
culminating in a “democratic” vote.

• The major limitations of RCTs in providing scientific evidence are clear: they typically include a small 
fraction of screened patients (about 10%) and overlook fundamental aspects of medicine such as patient 
history, age, prior health status, and comorbidities, which are theoretically neutralised by randomisation.

• The production of “evidence” has become a profession and an industry, characterised by rising costs, and 
rules dictated by professional trialists. Consequently, common clinical sense is sometimes lost.

• This highlights the limitations of relying solely on RCTs for guideline development. However, the 
"recent evidence" from guidelines suggests that opinions frequently outweigh the evidence provided by 
RCTs.

• The recent differences in the guidelines produced by the American Thoracic Society (ATS) and the 
European Society of Intensive Care Medicine (ESICM) clearly underline these issues. I will limit my 
discussion to PEEP selection and VV-ECMO indication.

• From this simple “evidence”, a complicated methodological approach led ESICM to conclude, and I 
paraphrase: “choose the PEEP you prefer” and the ATS: “you should use higher PEEP” (following the 
PEEP/FiO2 table, which recommend, as an example, a PEEP of 16 when the set FiO2 is 40%!).

• In this framework, with similar levels of evidence (negative trial!), the ESICM strongly recommended 
against extracorporeal CO2 removal and strongly recommended in favour of ECMO when in accordance 
with the EOLIA protocol. In contrast, the ATS opted for a more prudent recommendation.

• In summary, the recent guidelines for ARDS treatment from ATS and ESICM cast reasonable concerns 
about their usefulness and applicability.

• Before doing so, it is interesting to consider that the ARDS approach currently undertaken by the 
intensivists is the exact opposite to that of oncologists.

• My belief is that in the intensive care practise, which focuses on symptomatic treatment to sustain life 
until the underlying disease is resolved, the most logical approach is to identify the mechanisms at play in 
a given patient. For example, ventilatory treatment in ARDS cannot be rationally applied without 
understanding lung volumes and esophageal pressures, which are crucial for estimating lung strain and 
stress. Whilst guidelines can be useful in certain situations, their creation and application should not 
replace medical reasoning, which is aimed at addressing individual patient needs rather than population-
wide issues.

Intensive Care Med (2024) 50:934–936



Question? Mail to: lungdrcho@snu.ac.kr

Thank you for your attention
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