Additional File 1

Expanded methods:
From October 2011 to October 2019 we prospectively enrolled consecutive mechanically-ventilated patients with acute respiratory failure in the Medical Intensive Care Unit (ICU) at the University of Pittsburgh Medical Center into the Pittsburgh Acute Lung Injury Registry and Biospecimen Repository (ALIR). To be considered eligible, patients were 18 years or older and mechanically ventilated. Exclusion criteria included patients unable to provide informed consent, presence of tracheostomy, or mechanical ventilation for >72 hours prior to enrollment. The study was approved by the University of Pittsburgh Institutional Review Board (protocol STUDY19050099). Written informed consent was provided by all participants or their surrogates. Within 48 hours of intubation, we collected baseline demographics, comorbidities, mechanical ventilation and laboratory variables that included several host-response biomarkers. 
	Blood samples were centrifuged for separation of plasma at 800g at 4°C for 10 minutes, and plasma was then frozen and stored at -80°C. We did not obtain a blood sample if a patient’s hemoglobin level was below 8 gr/dl per study protocol in order to prevent risks of iatrogenic anemia. Biomarkers were measured for the purposes of the ALIR study and were not clinically available. 

Clinical classifications:
To classify subjects into clinical categories, a consensus committee reviewed all baseline clinical and radiographic data for the enrolled patients retrospectively without knowledge of biomarker values. The categories consisted of a) ARDS per Berlin criteria, b) (ARFA) based on presence of an identifiable lung injury risk factor upon enrollment but not fulfilling ARDS criteria, c) cardiogenic pulmonary edema from CHF, d) acute on chronic respiratory failure (e.g. acute exacerbation of chronic obstructive pulmonary disease [COPD]), e) intubation for airway protection, and f) “other” category, including cases for which the committee could not reach consensus for clinical classification into any of the categories above. It was noted whether ARDS and ARFA patients had direct (pneumonia or aspiration) or indirect (e.g. extra-pulmonary sepsis or massive transfusion) lung injury risk factors. Lung injury risk factors were identified from retrospective review of clinical and radiographic data, and lung injury prediction scores (LIPS) were calculated (1).

Subphenotypic classifications:
We combined baseline data from the ARDS, ARFA, and CHF patients to perform subphenotypic classifications by applying latent class analysis (LCA) methodology. First, we estimated the optimal number of classes that best fit our patient cohort, as subphenotyping analysis has not yet been performed in this population. LCA has been applied to several recent ARDS cohorts with the goal to identify subgroups of patients defined by a specific group of variables without consideration of clinical outcome. We considered both continuous and categorical clinical and biomarker variables similar to those used in previous LCA-derived models in ARDS trials (Additional file 2). Almost all of these variables have been examined in one or more previous trials. Similar to prior studies we standardized continuous variables to a common z-scale (mean value of 0, standard deviation value of 1). We also considered several categorical variables (coded as 0 and 1). Data that were highly co-linear (r>0.95) were excluded from the model (e.g. systolic blood pressure was included instead of mean arterial pressure). Prior to performing the final LCA, we examined each continuous and categorical variable for discriminatory value, and selected only variables that were found to be discriminatory for consideration in development in the LCA model. Non-discriminatory variables were removed (defined as not significantly different from 0; p0.1). Categorical variables were also compared graphically via Fisher exact tests with non-discriminatory variables being removed. Based off of several prior studies, we hypothesized that a 2-class model would offer the best fit. Optimal fit was determined using 1) the Bayesian Information Criterion (BIC) (decreasing value in BIC indicating improved model fit), 2) entropy to measure class separation (higher entropy values meaning better class separation), 3) bootstrapped parametric likelihood ratio test with a level of significance at p<0.05. The continuous variables were graphically examined by plotting their standardized values to a common z-scale (mean of 0, standard deviation of 1). The continuous variables with higher discriminatory value can be viewed graphically in Figure 1 at the extremes of distribution.  LCA was performed both with the full set of variables and after removal of non-discriminatory variables to ensure no significant difference in models. Removing the non-disciminatory variables did not change the class assignment in final LCA. LCA analyses were performed in MPlus 8.3 (2). We then developed a parsimonious logistic regression model based on a best subsets generalized linear model approach using Bayesian Information Criteria (3). 

Clinical Outcomes: 
	Patients were followed prospectively for several clinical outcomes. These included 1) shock within the first week of enrollment (defined as need for vasopressors), 2) acute kidney injury (AKI, defined as absolute increase in serum creatinine concentration ≥0.3 mg/dL from baseline or a percentage increase in serum creatinine concentration of more than 50% within a 48 hour period; or oliguria of <0.5 mL/kg per hour for more than six hours), ICU length of stay, ventilator-free days (VFD) to 30 days, time-to-liberation from mechanical ventilation, and 30- and 90-day mortality. 

Statistical analyses:
	All analyses were performed with R v.3.5.1 except for the LCA analysis except for the LCA analysis which was performed in MPlus 8.3 (2, 4). We calculated descriptive statistics for baseline variables. Subphenotype comparisons were made with Wilcoxon test for continuous variables and Fisher’s exact test for categorical variables. We examined the associations of subphenotypes with clinical outcomes. For the longitudinal outcomes of survival and time-to-liberation from mechanical ventilation, we performed time-to-event analyses with Kaplan-Meier curves and comparisons with a log-rank test. To assess for effects of subphenotype on each of these outcomes, we built Cox-proportional hazard models. All of these models were adjusted for age. No missing value was imputed, and we performed complete case analysis.  
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