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Background

§ Acute respiratory distress syndrome (ARDS)- sudden onset of intense 
inflammation following pulmonary or extrapulmonary insult that impairs gas 
exchange and lung mechanics
- Similar clinical features observed in heterogeneous populations

§ Clinical dx based on timing of disease onset, laboratory values and diagnostic 
imaging finding
- Oxygenation impairment
- Diffuse lung disease on CXR

§ Risk factors- aspiration, pneumonia, trauma, sepsis
§ Majority require endotracheal intubation and mechanical ventilation (MV)

- Prolonged MV can result in ventilator acquired pneumonia or additional lung injury
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Background

§ COVID-19 pneumonia can result in ARDS (referred to as CARDS)
§ Early editorial1 suggested COVID-19 specific sub-phenotypes with different respiratory 

system compliance (Crs) (H and L phenotype)
- Suggested- different phenotypes require specific clinical management

§ Later multicenter studies2,3- CARDS and ARDS share similar clinical features 
- Similar Crs
- Similar management

§ At ZSFGH, CARDS patients managed using ARDS protocol, appeared to have a different 
clinical course marked by prolonged duration to extubation

§ To our knowledge, no studies have compared time to extubation in CARDS v. ARDS
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Methods
§ Cohort study enrolling subjects with complete hospital encounters 

between March 1 and August 12, 2020
§ Enrolled subjects > 18 years old, ARDS per Berlin definition*
§ Excluded subjects- transferred for ECMO, received tracheostomy 

before extubation, or were reintubated within 48 hours of extubation.
§ Data manually extracted from EMR
§ COVID-19 status- laboratory confirmed (PCR)
§ Baseline demographic variables 

- APACHE II, BMI, gender
§ ARDS onset

- ARDS etiology, ARDS severity, ventilator measures
§ Repeated ventilator and gas exchange measurements taken at ARDS 

day +1, 2, 3, 5, 7, 10, 14, 21
*The ARDS Definition Taskforce. JAMA. 2012;307(23):2526-2533
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Methods (Statistical Analysis)

§ Bivariate analyses comparing baseline variables between CARDS 
and ARDS (chi2 test, Wilcoxon rank sum test, alpha 0.05)

§ Time to extubation (survival) analysis- Cox proportional hazards 
model
- Measured the associations between predictors and extubation 

among those who were alive and “at risk” [sic] for extubation by 
estimating the cause specific hazard (csHR)

- Time varying covariates
- Predictors selected a priori
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Results

§ 73 patients- CARDS- 37(51%) 
§ Proportion of severe ARDS similar 

between groups (p = 0.81)
§ Majority ARDS etiologies- Aspiration 

(39%), PNA (33%), Sepsis (14%)
§ Crs similar between ARDS/CARDS 

when stratified by severity
§ Mortality ↑ in ARDS group (39% v. 

22%, p = 0.11)
§ Restricted to survivors (n= 51)

- Median MV duration CARDS greater 
than ARDS (4 v. 10, p <0.001)
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Model results
Notable findings

§ Lack of statistical evidence that COVID infection is independently 
associated with decreased extubation rate (csHR 0.90, 95% CI 0.40 
- 2.01, p 0.79) when adjusted for age, gender, baseline BMI, and 
time varying Ve, Crs, and PaO2/FiO2

§ Similarities between CARDS and ARDS:
- 10 ml/cm H2O ↑ Crs associated with a 35% ↑ extubation rate (95% 

CI 5% - 73%, p 0.02)
- 50 unit increase in PaO2/FiO2 associated with a 43% increase in 

extubation rate (95% CI 14% to 80%, p 0.002)
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Discussion

§ Among survivors, CARDS MV duration is greater than ARDS
§ Despite this, no statistical evidence that COVID infection is 

independently associated with a decreased extubation rate
§ Extubation rate likely associated with patient clinical improvement

- ↑ Lung mechanics (Crs) and ↑ oxygenation (PaO2/FiO2) à extubation
§ CARDS prolonged MV duration may be explained due to lower rate 

of clinical improvement than ARDS
§ Current analysis did not account for the possibility that clinician 

attitudes (eg. reluctance to extubation) might have been a 
confounder affecting our interpretation of the results.
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Discussion

§ Limited sample size- threat to external validity
- ARDS median MV duration < ZSFG historic data* (4 v. 9 [4-17], n 656)

§ First study to compare extubation rate between CARDS and ARDS
- Utilizing time varying and patient level, physiologic and mechanical 

predictors
§ Next steps for manuscript submission- mixed model to compare the 

mean Crs and PaO2/FiO2 change across time between ARDS and 
CARDS

*Kallet RH, Zhuo H, Yip V, Gomez A,Lipnick M. Spontaneous breathing trials and conservative sedation practices reduce mechanical 
ventilation duration in subjects with ARDS. Respir Care 2018;63(1):1-10.


