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Disclosure of AI Use

• Generative AI (ChatGPT & Claude) was used to assist in 

preparing parts of this presentation.

• The presenter reviewed and validated all content.



Contents

• Major non-infectious causes of severe acute respiratory 

failure

• Differentiation infectious from non-infectious pulmonary 

infiltrates in critically ill patients

• Diagnostic tools and algorithm

• Disease-specific therapeutic approaches



Case 1 

57/M

Cough

Fever, Myalgia

DM/HBV

Smoking: 30-PY, past

Job: 기계정비공



2024/11/30 (ER)





Course

11/30 ER: Levofloxacin po

12/03 OPD: Levofloxacin po

12/10 OPD, dyspnea

 입원 결정



History re-taking



Hostpital Course

12/11 BFS & BAL: WBC 170 (L11%, CD4:CD8 38:24), 

virus/bacteria: all (-)

ANA, RF, anti-CCP, ANCA, alodolase: all (-)

Myositis Ab panel: pending

12/13 mPD 1 mg/kg start

12/14 discharge



2024/12/26 OPD 2024/12/14 D/C 



Re-admission
2025/1/9 influenza 2025/1/22 VV ECMO 2025/2/4 LT 위해 AMC로 전원



Myositis Specific Ab Panel: MDA5 (+)





Severe Acute Respiratoy Infection: 
SARI

• Fever (≥38℃), cough within 10 days, hostpitalization

• SARI 감시체계: 감염병 유행을 파악하기 위한 기초 역학 데이터

• Influenza: 유행 추이 파악

• SARS-CoV-2: 변이 바이러스 감시

• 바이러스 및 세균성 병원체의 조기 감기, 지역사회 대유행 선제 대응

• Fever  “감염 중심 판정 가능성”

• 호흡부전: 감염성 vs. 비감염성



ARDS: A syndrome, not a diagnosis

• ARDS is a final common pathway

• Many insults  diffuse alveolar damage and non-cardiogenic edema. 

(Infectious) Pneumonia is only one. 

• Meeting ARDS criteria?  

• Says nothing about whether the trigger was an infection.





ICU Case Challenge

• Fever, bilateral infiltrates, acute hypoxemic respiratory failure.

• Admitted as severe pneumonia (SARI).

• Full microbiological work-up & broad-spectrum antibiotics

• Day 3–5:  cultures negative.  

No clinical improvement. 

Oxygen requirement rising.  “What now?”





Refractory pneumonia?
Non-infectious etiologies!

• Delayed life-saving therapy

• Steroid-responsive, time-critical

• Antimicrobial overuse

• Prognostic mislabelling

• Confusion in SARI surveillance



Non-infectious Acute Respiratory 
Railure: Mimickers of SARI

• Cardiovascular

• Cardiogenic pulmonary edema

• ILD

• AIP (Hamman–Rich) · acute 

exacerbation of ILD/IPF · organising

pneumonia / AFOP

• (Auto)Immune/CTD

• Anti-MDA5 RP-ILD · other CTD-ILD · 

ANCA & anti-GBM vasculitis

• Diffuse alveloar hemorrhage · acute 

eosinophilic pneumonia

• Drug/toxic/environmental

• Checkpoint-inhibitor & cytotoxic 

pneumonitis · amiodarone · EVALI · 

HP

• Others

• Aspiration pneumonitis · malignancy, 

TRALI · post-HSCT IPS

Intersitial Lung Disease; Acute Interstitial Pneumonia; Idiopathic Pulmonary Fibrosis; Acute Fibrinous Organizing Pneumonia; Connective Tissue Disease; Anti-Melanoma Differentiation-
Associated Protein 5 Rapidly Progressive Interstitial Lung Disease; Antineutrophil Cytoplasmic Antibody; Glomerular Basement Membrane; E-cigarette or Vaping Use-Associated Lung 
Injury; Transfusion-Related Acute Lung Injury; Hypersensitivity pneumonitis; Idiopathic Pneumonia Syndrome



Clues Distiguishing from Infectious 
Causes – 1

• History

• Drug, chemotherapy, taboacco smoking, vaping, occupational exposure

• Course

• Fulminant onset over hours~days: AEP, DAH, TRALI

• Days–weeks of “non-resolving pneumonia”: OP, BAC

• Imaging 

• Acute-on-chronic on a fibrotic background: AE-ILD



Clues Distiguishing from Infectious 
Causes – 2

• Imaging (CT)



Clues Distiguishing from Infectious 
Causes – 3

• Extrapulmonary

• Skin: Gottron papule, mechanic’s hands, ulcers: anti-MDA5

• Rash, arthralgia · arthritis/myalgia: CTD, vasculitis, myositis

• Hemoptysis, hematuria: pulmonary-renal syndrome, DAH, vasculitis

• Lab

• Low procalcitonin

• Rapid Hb drop: DAH

• LDH, CK, myoglobin: myositis



Diffuse Alveolar Hemorrhage

• Disruption of the alveolar-capillary basement membrane

• Hemoptysis (not always, 1/3 - absent)

• Cough, fever, dyspnea

• Hypoxemia, anemia

• Sequentially bloodier return on serial BAL





Pulmonary-Renal Syndrome

• DAH + rapidly progressive GN



Case 2

M/67

Asymptomatic

Nephrology OPD (2026/2/23)

BUN/Cr elevation 

HTN/DM, dyslipidemia



Kidney biopsy



2026/3/9 ER visit d/t dyspnea



Hospital Course

3/10 BFS & BAL

Steroid pulse therapy

Plasmapheresis q48hr

Rituximab weekly

CRRT

3/20 VV ECMO

4/5  Expired (MODS)



Treatment of DAH – Fatal if Delayed

• Methylprednisolone pulse (500 ~ 1000 mg/day for upto 5 days) 

 1 mg/kg, tapering

• Cyclophosphamide or Rituximab

• Plasmapheresis (selected cases)

• severe DAH (life-threatening)

• Cr > 5.7 mg/dL or need dialysis

• anti-GBM overlap



Acute Interstitial Pneumonia (AIP)

• Hamman-Rich syndrome

• Rare and fulminant form of diffuse lung injury originally described 

by Hamman and Rich in 1935

• Previously healthy individuals

• Rapid, with a prodromal illness of 7 to 14 days.

• Fever, cough, and progressive severe shortness of breath



Acute Interstitial Pneumonia (AIP)

• Diagnosis (exclusion)

• Idiopathic ARDS

• Pathologic confirmation (DAD)

• Treatment

• Supportive care, steroids, 

immunosuppressive therapies

• Lung TP



Acute Exacerbation of ILD

• Common ICU non-infectious respiratory 

failure

• Acute worsening over fibrotic ILD

• HRCT: fibrosis + new GGO

• Mx: supprotive care + steroid

• Poor prognosis

• In-hospital mortality >50%

(80% if invasive MV)

• Median surivival 3~4 mo



Cryptogenic Organizing Pneumonia 
(COP)

• Acute ~ subacute

• Dry cough, fever, wt loss

• HRCT: patch consolidation, 

subpleural/peribronchial, 

migrating pattern

• Good response to steroid, but 

often relapsed.
Intra-alveolar 
fibroblastic plugs
(Masson’s body)



Anti-MDA5 Dermatomyositis
with RP-ILD

• Anti-melanoma differentiation-associated protein 5: subtype of DM

• Rapidly progressive ILD with refractory hypoxemia

• ILD occurs in up to 95% of anti-MDA5 patients

• Often clinically amyopathic — little or no muscle weakness

• Gottron papules, mechanic’s hands, cutaneous ulcers

• Markedly elevated ferritin; myositis-specific antibody panel

• 6-month mortality (RP-ILD) ~60%

• Anti-Ro52 co-positivity marks a worse prognosis





Anti-MDA5 Dermatomyositis
with RP-ILD: HRCT

• Lower lobe predominance

• Bilateral basal subpleural

consolidation 

• Bilateral ground glass 

opacities



Triple Therapy

Tx: Early, aggressive combination immunosuppression 

— do not wait for muscle signs.

Steroid

Tacrolimus (or Cyclosporine)

Cyclophophamide



Acute Eosinophilic Pneumonia

• Fever, hypoxemia, diffuse bilateral 

infiltration in young adults

• Trigger

• (New or resumed) tobacco smoking, vaping, 

inhaled dusts, or a culprit drug.

• Diagnosis

• BAL: Eosinophils ≥25%

• Peripheral blood eosinophilia is often 

absent

• Dramatic steroid response



Hypersensitivity Pneumonitis

• Extrinsic allergic alveolitis

• Hypersensitivity to an inhaled 

agent

• Nonfibrotic or fibrotic

• Dx: multidisciplinary

• Provocative antigen

• HRCT, BAL, pathology 



E-cigarette / vaping-associated lung 
injury (EVALI)
• Tetrahydrocannabinol (THC) 

and/or vitamin E acetate

• Male, ≤35 yr

• Dyspnea, cough, chest pain

• GI Sx: N/V/D, abdominal pain

• Invasive MV 1/3

• Tx: supportive, selective use 

of steroid 



Drug-induced Lung Injury

• Amiodarone

• MTX, bleomycin, gemcitabine…

• EGFR-TKI

• Immune Checkpoint-Inhibitor: PD-1, PD-L1

• Radiologic pattern

• OP

• NSIP

• DAD



Immune Checkpoint-inhibitor (ICPi) 
Pneumonitis

• Onset weeks to months after starting therapy; pre-existing 

ILD raises risk

• ~3% (all-grade in trials), 0.8% grade ≥3

• 13-30% in real world cohorts





Diagnostic tools – 1

• History & exposures

• Drugs (including ICPi)

• Smoking/vaping

• Occupation

• Transfusion, transplant, prior ILD

• PCT, CK, LDH, myglobin

• BNP/echocardiography

• HRCT

• Serology

• ANA · RF/anti-CCP

• ANCA · anti-GBM

• Myositis panel (anti-MDA5, anti-Ro52)



Diagnostic tools – 2

• Thoracic ultrasound

• Bedside pleural & B-line patterns

• Bronchoscopy & BAL

• Excludes infection and patterns of the non-infectious cause



Practical Bedside Algorithm

• Step 1: Severe respiratory failure

• Fever, bilateral infiltrates, hypoxaemia —

treated as SARI

• Step 2: Standard SARI work-up & Tx

• Cultures, pathogen panels, appropriate 

empiric antimicrobials

• Step 3: Re-assess at 48–72 h

• Culture-negative AND not improving → 

broaden the differential

• Step 4: Structured non-infectious work-up

• Exposure history · serology · echo · 

ultrasound · BAL differential

• Step 5: Pattern-targeted therapy

• Often time-critical corticosteroids ±

disease-specific immunosuppression



Multidisciplinary Approaches

• ILD – multidisciplinary discussion (MDD)

• Pulmonologist

• Intensivist

• Infectious disease specialist

• Rheumatologist

• Radiologist



Summary

• Not all that looks like SARI is infection

— keep non-infectious mimics.

• Culture-negative AND no improvement on appropriate therapy by 48–72 h

— need to consider whether the cause is infectious or non-infectious.

• BAL is the pivot. 

— excludes infection and patterns the non-infectious cause via its cell differential.

• AEP, DAH, checkpoint pneumonitis and anti-MDA5 RP-ILD

— time-critical and steroid-responsive; recognition changes survival.



Whent to Suspect 
Non-Infectious Respiratory Failure
1. Microbiologic evaluation is repeatedly negative (BAL)

2. Extrapulmonary manifestations

• Rash, digital ulcer, purpura

• Arthritis, myositis

3. Unexpected laboratory abnormalities

• ↓Hb, ↑CK, ↑ferritin, eosinophilia

• AKI, urinary RBC casts

4. HRCT pattern inconsistent with typical pneumonia

5. Rapid progression despite appropriate antibiotics
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