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N Engl J Med, 2019; Crit Care Med 2011

• Defined as the inhalation of foreign 
material into the airways beyond the 
vocal cords.

• Silent (repeated episodes of 
microaspiration that rarely cause acute 
symptoms) or Witness

• DDx from Regurgitation

Aspiration



N Engl J Med, 2001

Subtitle



J Immunology, 2016

Gut/Lung Axis



• Pneumonitis
– Mendelson’s syndrome (1946) : refluxed gastric (=acidic) contents

– Many animal models of HCl-induced pneumonitis: two phases (direct chemical 
or mechanical → neutrophilic inflammatory response)

– Non-acidified gastric particles (SNAP): skip direct injury

– Combined Acid and SNAP (CASP) model : Synergistic effect

– Use of stress ulcer prophylaxis(ex. PPI): increases in gastric pH → pathogenic 
organisms such as G(-) bacteria become viable 

• Pneumonia
– Dysregulated host defense (=immune) mechanism

– Are “Anaerobe” really the key pathogen?

– Oropharyngeal colonization in addition to large volume of macroaspiration

<-> Lowering the risk of pneumonia in patients without teeth or under aggressive 
oral care  

Pathophysiology

J Dent Anesth Pain Med, 2017



CASP model

Crit Care Med, 2011; Exp Lung Res 2004



Anaerobes vs. Aerobes

J Crit Care 2015



J Crit Care 2014; J Dent Anesth Pain Med, 2017; N Engl J Med, 2001 

Aspiration Syndrome

“the episode of aspiration is generally not witnessed.”
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Suggested diagnostic algorithm



Crit Care Med, 2017
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Enrolled patients

• Classified within 48 hours after 
intubation

– Aspiration syndrome or NOT
: clinical suspicion of aspiration

– Suspected BAP

• Classical Sx/Sign + Radiographic 
evidence of pneumonia

• Telescopic plugged catheter sampling 
during bronchoscopy

– +tive: start empirical ABx for 7 days

– - tive: discontinue ABx



Crit Care Med, 2017



43 BAP

49 Non-BAP

Crit Care Med, 2017



Crit Care Med, 2017



No differences in outcomes

Crit Care Med, 2017



1) routine antibiotic treatment in comatose patients without 
suspected BAP (even after macroaspiration during prehospital or 
emergency department care) is not warranted.

2) antibiotic treatment started in comatose patients with suspected 
BAP can be safely discontinued if cultures of TPC samples are 
negative.

3) no clinical or laboratory variables collected at ICU admission or 
on the day of BAP suspicion are significantly associated with BAP 
as opposed to non-bacterial aspiration pneumonitis.

4) BAP is not associated with differences in MV duration, ICU and 
hospital stay lengths, or mortality, compared with non-bacterial 
aspiration pneumonitis.

Summary

Crit Care Med, 2017



• Definition: “The optimal selection, dosage, and duration of antimicrobial 
treatment that results in the best clinical outcome for the treatment or 
prevention of infection, with minimal toxicity to the patient and minimal 
impact on subsequent resistance.”
– Gerding DN. Jt Comm J Qual Improv. 2001; 27(8):403-4.

– Antimicrobial: antibacterial, antiviral, antifungal or antiparasitic

• In this cohort,

– infections requiring antibiotics occurred in only 26.8% of patients (67/250)

– routine prophylactic full-course antibiotic therapy would have been 
unnecessary in 73.2% of patients

– no evidence of adverse outcome associated with discontinuing probabilistic 
antibiotic treatment
→ need to be confirmed by RCT

Antimicrobial stewardship (AMS)

Crit Care Med, 2017



CID/AJRCCM, 2017

• Contrary to recent HAP/VAP CPG

– Noninvasive sampling with 
semiquantitative cultures is the preferred 
methodology to diagnose VAP

(weak recommendation, very low-quality evidence

– For patients with suspected VAP whose 
invasive quantitative culture results are 
below the diagnostic threshold for VAP, 
we suggest that antibiotics be withheld 
rather than continued 

(weak recommendation, very low-quality evidence)

Role of bronchoscopy



Crit Care Med, 2013

“-tive” BAL: early discontinuation of ABx



Where is the dependent area? RB6

Sup.

Sup.



Where is the dependent area? LB6

Sup.

Sup.



Problem of Chest X-ray: poor sensitivity (32~77.7%)

J Hosp Med 2019; N Engl J Med, 2019



Chest X-ray of typical Aspiration Pneumonia (AP)

N Engl J Med, 2001



M/85, admitted to ICU d/t sudden desaturation 



Yes, we need to do CT scan sometimes…   



Korean CAP CPG 2017   



Korean CAP CPG 2017   



Why not for AP?



Proposed algorithm for aspiration event

Crit Care Med, 2011

Lung USCXR/CT

CXR

Lung USCXR

Lung US



Antibiotic Treatment

N Engl J Med, 2001 & 2019



Target for anaerobes: h/o of clindamycin

Archi Intern Med (JAMA Intern Med) 1981



Target for anaerobes: h/o clindamycin

Archi Intern Med (JAMA Intern Med) 1981



Target for anaerobes: h/o clindamycin

Chest 2005



J Hosp Med 2019; N Engl J Med, 2019

Abx algorithm



Korean CAP CPG 2017   



IDSA/ATS HAP CPG 2016   



2014-15 KONIS situation



Recent KONIS data of MDR pathogens



• 30% to 60% of antibiotics prescribed in ICUs are unnecessary, 
inappropriate, or suboptimal

• Over- prescribing and misprescribing antibiotics 
→ growing challenges of antibiotic- resistant bacteria

• Antibiotic consumption 
→ emergence and dissemination of resistant strains in hospitals and ICUs

• Frequently occurred in AP 

AMS in ICU

Crit Care, 2014



• Rapid identification of intensive care unit patients with bacterial 
infections

✓ DDx of pneumonitis vs. pneumonia

• Selection of initial antibiotic therapy

✓ Overuse of antibiotics

• Pharmacokinetic-pharmacodynamic-optimized antimicrobial therapy

• Antimicrobial therapy de-escalation

• Shortening treatment duration

✓ Not rule-out diagnosis, Role of bronchoscopy

AMS in ICU: Can we do more?

Crit Care, 2014



Prevention strategies in specific conditions

N Engl J Med, 2019





Prevalence of dysphagia: world-wide 

Clin Interventions in Aging, 2016



J Korean Med Sci, 2013

Prevalence of dysphagia: South Korea
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Prevalence of dysphagia: South Korea



• Residual effects of sedative drugs

• Presence of a nasogastric tube 

• Swallowing dysfunction related to alterations of upper-airway 
sensitivity, glottic injury, and laryngeal muscular dysfunction

Higher risk of aspiration after extubation

Chest, 1976; N Engl J Med, 2001



Korean Society of Gastrointestinal Endoscopy, 2014

FEES after bronchoscopy-assisted extubation in ICU



Crit Care Med, 2011



Early bronchoscopy in AP

Respirology, 2015

< 24 hour <



Early bronchoscopy in AP

Respirology, 2015



Early bronchoscopy in AP

Respirology, 2015



This is Toileting Bronchoscopy!

Postgraduate Med, 1997



Conclusions

• Various and multi-level gaps exist in real clinical world surrounding 
pneumonitis or pneumonia after aspiration in the ICU.

• Intensivist should not depend on only CT images for diagnosis of AP. 
Diagnosis of AP should be considered in the appropriate clinical settings 
in patients with known risk factors for aspiration.

• Consider the role of bronchoscopy with TheraGnostics.

• Always, antimicrobial stewardship!


