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Table S1. Aspiration risk factors by clinical groups of aspiration diagnosis, related to Table 1 and STAR Methods. 
  

Macro-aspiration 
Pneumonia 

Non-Macro-
aspiration 

Pneumonia 

Intubated 
Controls 

p 

N 56 91 11 
 

Historic Risk Factors     
Stroke history, n (%) 5 (8.9) 5 (5.5) 1 (9.1) 0.70 

Dementia, n (%) 3 (5.4) 2 (2.2) 1 (9.1) 0.40 
Bulbar dysfunction, n (%) 4 (7.1) 5 (5.5) 0 (0.0) 0.64 

Esophageal pathology, n (%) 7 (12.5) 4 (4.4) 1 (9.1) 0.19 
Chronic antiacid use, n (%) 28 (50.0) 40 (44.0) 4 (36.4) 0.63 

Home O2, n (%) 4 (7.1) 19 (20.9) 0 (0.0) 0.03 
Resident at skilled nursing facility, n (%) 3 (5.4) 5 (5.5) 0 (0.0) 0.73 

Acute Event Factors     
Altered mental status on intubation, n 

(%) 
39 (69.6) 51 (56.0) 8 (72.7) 0.19 

Seizure before intubation, n (%) 5 (8.9) 4 (4.4) 4 (36.4) <0.01 
Drug overdose, n (%) 16 (28.6) 8 (8.8) 3 (27.3) 0.01 

Alcohol intoxication or withdrawal, n (%) 8 (14.3) 6 (6.6) 3 (27.3) 0.06 
Clinical Impression     
Suspected Aspiration by Clinician, n (%) 50 (89.3) 27 (29.7) 0 (0.0) <0.01 
Radiologist Report of Aspiration, n (%) 48 (85.7) 76 (83.5) 4 (36.4) <0.01 

 
 
 
  



Table S2: Plasma biomarkers by clinical groups of aspiration diagnosis, related to Table 1 and Figure 4.  
Macro-aspiration 

Pneumonia 
Non-Macro-
aspiration 

Pneumonia 

Intubated 
Controls 

p 

N 56 91 11 
 

IL-6, median [IQR], pg/ml 42.8 [24.0, 
231.3] 

38.9 [12.7, 195.7] 28.4 [18.6, 
48.0] 

0.21 

IL-8, median [IQR], pg/ml 14.5 [6.8, 23.7] 14.8 [8.6, 28.0] 8.2 [6.6, 13.6] 0.15 
IL-10, median [IQR], pg/ml 0.8 [0.1, 4.9] 1.3 [0.1, 8.6] 1.3 [1.1, 1.3] 0.76 

sTNFR1, median [IQR], pg/ml 2904.5 [1820.4, 
5287.5] 

3710.6 [2100.2, 
8511.4] 

1397.7 [1019.9, 
2398.7] 

<0.01 

ST2, median [IQR], pg/ml 130784.0 
[65529.3, 
337136.5] 

225549.3 
[99742.7, 
481176.3] 

32095.8 
[14954.2, 
62737.5] 

<0.01 

Fractalkine, median [IQR], pg/ml 1434.3 [854.5, 
2424.5] 

1737.1 [652.8, 
2961.3] 

722.6 [410.1, 
905.7] 

0.02 

sRAGE, median [IQR], pg/ml 3205.0 [2001.0, 
5550.0] 

3037.7 [1774.1, 
5750.7] 

1446.9 [1188.2, 
1797.3] 

0.01 

Angiopoietin-2, median [IQR], pg/ml 6913.5 [3139.5, 
14978.8] 

6759.4 [3198.9, 
14249.4] 

2407.0 [1566.1, 
4465.8] 

<0.01 

Procalcitonin, median [IQR], pg/ml 413.5 [178.4, 
2390.2] 

743.4 [244.8, 
2783.0] 

98.1 [59.4, 
260.6] 

<0.01 

Pentraxin3, median [IQR], pg/ml 3292.0 [1016.7, 
9857.3] 

4744.9 [2093.9, 
13607.4] 

1039.5 [582.2, 
1786.2] 

<0.01 

SPD, median [IQR], pg/ml 104.5 [69.0, 
188.2] 

134.2 [58.7, 241.7] 33.4 [28.7, 
38.1] 

0.11 

sCD14, median [IQR], ng/ml 2224.8 [1959.8, 
3084.9] 

2441.1 [1685.9, 
2920.2] 

1604.4 [1588.2, 
2146.5] 

0.28 

LBP, median [IQR], ng/ml 21927.0 
[21184.0, 
75179.5] 

86722.0 [27956.0, 
86722.0] 

12405.0 
[8505.6, 
16809.0] 

0.01 

 
Abbreviations: IL: interleukin; sTNFR1: soluble tumor necrosis factor receptor 1; ST2: suppressor of tumorigenicity-2; 
sRAGE: soluble receptor of advanced glycation end-products ; LBP: lipopolysaccharide binding protein (LBP); sCD14: 
soluble cluster of differentiation 14; SPD: surfactant protein D  
 
  



Figure S1: Macro-aspiration (MAsP) and non-macro-aspiration pneumonia (NonMAsP) subjects had significantly 

worse 60-day survival (A) and liberation from mechanical ventilation (E) compared to uninfected intubated 

controls, related to Tables 1 and S1. Among MAsP subjects, those with high burden of chronic risk factors for aspiration 

had worse survival (B) and liberation (F) compared to those with high burden of acute risk factors for aspiration. Among 

NonMAsP subjects, there were no outcome differences by burden of risk factors for aspiration (C and G).  

 
  



Figure S2: Daily Antibiotic spectrum intensity examined by the Narrow Antibiotic Treatment (NAT) score for 

MAsP (A), NonMAsP (B) and Intubated Control subjects (C), related to Figure 1. We calculated the daily NAT score 

from -5 days from sampling to post 10 days after sampling on day 1 and demonstrate median and interquartile range NAT 

scores for each day. D. MAsP and NonMAsP subjects had significantly higher NAT scores compared to Intubated 

Controls for the first 5 days post baseline sampling, but no significant differences in NAT scores between MAsP and 

NonMAsP subjects.  
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Figure S3: Histogram distributions of acute and chronic risk factors for aspiration, related to Tables 1 and S1. 

Subjects with ≥2 risk factors for acute or chronic aspiration were assigned as those with high burden of acute and chronic 

risk factors for aspiration, respectively.  

 
  



Figure S4: Ecological comparisons among all sample types, related to Figure 1 and STAR methods. Clinical samples 

from healthy volunteers for the upper and lower respiratory tract (oral washes [n=23] and bronchoalveolar lavage-BAL 

[n=24], respectively) and mechanically ventilated ICU subjects (oropharyngeal swabs [OPS, n=236] and endotracheal 

aspirates [ETA, n=216]) had significantly higher 16S rRNA gene sequencing yield (number of 16 reads, panel A), 

compared to experimental negative control samples (extraction negative and PCR negative controls), with the dashed line 

indicating the threshold of 300 reads used to exclude samples from further analyses (24 OPS and 29 ETA samples 

excluded). B-C: Alpha (Shannon index) and beta diversity (Manhattan distances) comparisons between clinical and 

experimental samples.  

 
  



Figure S5: No difference in Bray Curtis dissimilarity indices between clinical groups for matched oropharyngeal 

(OPS) and endotracheal (ETA) samples, related to Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
  



Figure S6: Bacterial burden comparisons in oropharyngeal swab (OPS) samples for intubated patients with and 

without specific aspiration risk factors, related to Figure 1. 

 

 
 



Figure S7: Bacterial burden comparisons in endotracheal aspirate (ETA) samples for intubated patients with and 

without specific aspiration risk factors, related to Figure 1. 

 
 
  



Figure S8: Alpha diversity (Shannon index) comparisons in oropharyngeal swab (OPS) samples for intubated 

patients with and without specific aspiration risk factors, related to Figure 1. 

 

 
 
  



Figure S9: Alpha diversity (Shannon index) comparisons in endotracheal aspirate (ETA) samples for intubated 

patients with and without specific aspiration risk factors, related to Figure 1. 

 
 
 
 

 

  



Figure S10: Alpha diversity (Shannon index – A and B) and bacterial burden (C and D) comparisons in 

oropharyngeal swabs (OPS) endotracheal aspirate (ETA) samples for intubated patients, stratified to those with 

high burden for acute risk factors (AcuteRF, 26.5%), high burden for chronic risk factors (ChronicRF, 22.8%), and 

neither (50.8%), related to Figure 1. 

 

  



Figure S11: Alpha diversity (Shannon index – A and B) and bacterial burden (C and D) comparisons in 

oropharyngeal swabs (OPS) endotracheal aspirate (ETA) samples for pneumonia patients, stratified by 

microbiologic culture results into Culture-positive (CxPos) vs. Culture-negative (CxNeg), related to Figure 1. 

 

 



Figure S12: Density distributions for the relative abundances of the top 10 most common genera in 

oropharyngeal swab (OPS) samples (left panel) and endotracheal aspirate (ETA) samples (right panel), with 

density curves colored by clinical group diagnosis, related to Figures 1 and 2. 

 

 
 
 
  



Figure S13: Volcano plots highlighting differentially abundant genera in oropharyngeal swab (OPS) samples (top 

panel) and endotracheal aspirate (ETA) samples (bottom panel) between macro-aspiration pneumonia subjects 

and healthy controls, related to Figures 1 and 2. 

 
 
 
 
 
 
  



Figure S14. MAsP and NonMAsP subjects had lower abundance of oral commensals and higher abundance of 

plausible pathogens compared to intubated, uninfected controls, related to Figure 2. We classified all component 

bacteria by their membership in the typical commensal population of oral origin in the healthy lung microbiome (oral 

commensals) vs. plausible pathogens implicated in lower respiratory tract infections. Bacteria that did not fall clearly in 

either category were classified as other.  A: Relative abundance barplot for endotracheal aspirate (ETA) samples, 

stratified in facets by clinical group categories: macro-aspiration pneumonia (MAsP), non-aspiration pneumonia 

(NonMAsP), intubated controls and healthy control subjects. B-D: Comparisons of relative abundance for the three main 

categories of bacteria (oral commensals, pathogens and other bacteria) by clinical groups.  

 

 
  



 
 
Figure S15: Nanopore metagenomics results, related to Figure 2 and STAR methods. A. No difference in number of 

microbial reads for bacteria, fungi and viruses between the three clinical groups: macro-aspiration pneumonia (MAsP), 

non-aspiration pneumonia (NonMAsP) and intubated controls. B. N of bacterial reads for species with >1000 reads 

stratified by clinical group. C. No significant differences in relative abundance of Streptococcus spp between clinical 

groups. D. N of fungal reads for most common fungal species. Candida spp accounted for 95% of all fungal reads.  

 
 
 
  



Figure S16: Laplace approximations showed optimal fit for two clusters in oropharyngeal swab (OPS) samples 

(left) and three clusters in endotracheal aspirate (ETA) samples (right panel), related to Figure 3.  

 
 
 
 
  



Figure S17: Density distributions for the relative abundances of the top 10 most common genera in 

oropharyngeal swab (OPS) samples (left panel) and endotracheal aspirate (ETA) samples (right panel), with 

density curves colored by DMM clusters, related to Figure 3. 

 

 
  



Figure S18: Volcano plots highlighting differentially abundant genera in oropharyngeal swab (OPS) samples (top 

panel) and endotracheal aspirate (ETA) samples (bottom panel) between the low-diversity and high-diversity 

DMM clusters, related to Figure 3. 

 
 
 
 
  



Figure S19: Comparisons of relative abundance for each category of bacteria by oxygen requirements, stratified 

by DMM clusters for oropharyngeal swab samples (OPS) and endotracheal aspirates (ETA), related to Figure 3. We 

classified all component bacteria in endotracheal aspirate specimens (ETA) by oxygen requirement into obligate 

anaerobes, aerobes, facultative anaerobes, microaerophiles, bacteria of variable oxygen requirement and unclassifiable. 

A-B: Relative abundance barplots for OPS (top) and ETA (bottom) samples, stratified in facets by DMM clusters. C-H: 

Comparisons of relative abundance for the three main categories of bacteria (obligate anaerobes, aerobes and facultative 

anaerobes) by DMM clusters in OPS (top) and ETA (bottom) samples. High diversity clusters had significantly higher 

abundance of obligate anaerobes, and lower abundance of facultative anaerobes in both OPS and ETA samples.  

 

 
 
 
  



Figure S20: Comparisons of relative abundance for each category of bacteria by plausible pathogenicity 

requirements, stratified by DMM clusters for endotracheal aspirates (ETA), related to Figure 3. We classified all 

component bacteria by their membership in the typical commensal population of oral origin in the healthy lung microbiome 

(oral commensals) vs. plausible pathogens implicated in lower respiratory tract infections. Bacteria that did not fall clearly 

in either category were classified as other.  A: Relative abundance barplot for endotracheal aspirate (ETA) samples, 

stratified in facets by DMM clusters. B-D: Comparisons of relative abundance for the three main categories of bacteria 

(oral commensals, pathogens and other bacteria) by DMM clusters.  

 

 
 
  



Figure S21: Cross-correlation analyses for the top 20 taxa abundances in oropharyngeal swab (OPS) samples 

(top panel) and endotracheal aspirate (ETA) samples (bottom panel) with 13 plasma biomarkers of host response, 

related to Figure 4. Significant univariate analyses are indicated with a “+” sign; however, no results remained significant 

after adjustment for multiple comparisons.  

 
  



Figure S22: Correlograms depicting significant correlations between plasma biomarkers and OPS and ETA 

bacterial taxa abundances classified by oxygen requirements, related to Figure 4. Significant correlations are shown 

in color.  

 

 
 
  



Figure S23: Taxa category comparisons between survivors and non-survivors, related to Figure 5. 

 

  



Figure S24: Membership in the low diversity cluster in both the upper and lower respiratory tract (URT and LRT) 

was associated with worse 60-day survival, related to Figure 5. A: Waffle plot indicating the distribution of subjects by 

DMM clusters when considering both URT and LRT specimens. B. Kaplan-Meier curve for patients with low diversity 

cluster in both URT/LRT (combined dysbiosis group) vs. patients with high diversity clusters in both URT/LRT or patients 

with low diversity in one compartment.  

 
  



 
Figure S25: Comparisons of bacterial burden (A), Shannon indices (B), and beta-diversity by Principal 

coordinates analyses (C) for OPS samples at different follow-up intervals, stratified by aspiration diagnosis, 

related to Figure 1. For bacterial burden and Shannon index, we constructed mixed regression models with random 

patient intercepts and adjusted for the number of days post-intubation that each sample was taken (as a proxy for the 

exposure to the hyperoxic environment of the ventilator) and the antibiotic exposure score (convex model) by the day of 

sampling. The bacterial burden over time was significantly associated with antibiotic exposure (p=0.04), whereas the 

Shannon index was associated with time of sample post intubation (p=0.003). In plots A and B, MAsP subjects are shown 

in black, NonMAsP subjects in orange and Intubated Controls in blue. Sampling intervals: baseline (within 48hrs of 

intubation), middle (days 3-6) and late (days 7-11 post intubation). 

 



 
 
  



Figure S26: Comparisons of bacterial burden (A), Shannon indices (B), and beta-diversity by Principal 

coordinates analyses (C) for ETA samples at different follow-up intervals, stratified by aspiration diagnosis, 

related to Figure 1. For bacterial burden and Shannon index, we constructed mixed regression models with random 

patient intercepts and adjusted for the number of days post-intubation that each sample was taken (as a proxy for the 

exposure to the hyperoxic environment of the ventilator) and the antibiotic exposure score (convex model) by the day of 

sampling. The bacterial burden over time was not associated with either time post intubation or antibiotic exposure, 

whereas the Shannon index was associated with time of sample post intubation (p=0.002). In plots A and B, MAsP 

subjects are shown in black, NonMAsP subjects in orange and Intubated Controls in blue. Sampling intervals: baseline 

(within 48hrs of intubation), middle (days 3-6) and late (days 7-11 post intubation). 

 

 

 



 
  



Figure S27: Change in composition of bacteria by oxygen requirement in OPS and ETA samples during follow-up, 

related to Figure 2. In all plots, MAsP subjects are shown in black, NonMAsP subjects in orange and Intubated Controls in 

blue. Each plot is stratified by whether subjects were exposed to antibiotics with anaerobic coverage at the time of 

baseline sampling. Sampling intervals: baseline (within 48hrs of intubation), middle (days 3-6) and late (days 7-11 post 

intubation). 

 

 
  



Table S3. Clinical characteristics and biomarker levels stratified by oral DMM clusters, related to Figures 3, 4 and 5. 
  

Low Diversity 
Cluster 

High Diversity 
Cluster 

p 

N 68 56 
 

Clinical Characteristics    
Age, years (median [IQR]) 61.1 [47.9, 70.5] 51.8 [34.5, 63.0] <0.01 

Men, n (%) 36 (52.9) 36 (64.3) 0.28 
Caucasians, n (%) 64 (94.1) 50 (89.3) 0.51 
BMI (median [IQR]) 28.5 [24.1, 35.1] 29.6 [25.6, 35.3] 0.51 

COPD, n (%) 26 (38.2) 8 (14.3) 0.01 
Diabetes, n (%) 24 (35.3) 18 (32.1) 0.86 

Alcohol use, n (%) 5 ( 7.4) 14 (25.0) 0.01 
Immunosuppression, n (%) 16 (23.5) 7 (12.5) 0.18 

ARDS, n (%) 26 (38.2) 13 (23.2)  
WBC (median [IQR]) 12.7 [9.3, 17.2] 13.2 [9.6, 18.7] 0.45 

Creatinine (median [IQR]) 1.3 [0.8, 2.1] 1.1 [0.8, 1.7] 0.67 
Plateau Pressure (median [IQR]) 19.0 [17.0, 26.0] 20.0 [16.5, 22.5] 0.28 
PaO2:FiO2 ratio (median [IQR]) 156.5 [112.8, 

205.0] 
144.0 [103.2, 

205.0] 
0.92 

SOFA scores (median [IQR]) 6.0 [5.0, 8.2] 6.5 [4.8, 9.0] 0.77 
LIPS score (median [IQR]) 6.5 [4.5, 7.5] 6.5 [5.5, 7.5] 0.34 

Hypoinflammatory subphenotype, n 
(%) 

51 (83.6) 42 (80.8) 0.88 

VFD (median [IQR]) 21.0 [10.0, 24.0] 21.0 [17.0, 25.0] 0.29 
60-day mortality, n (%) 22 (32.4) 6 (10.7) 0.01 

Aspiration Specific Variables    
Historic Risk Factors    
Stroke history, n (%) 5 (7.4) 3 (5.4) 0.93 

Dementia, n (%) 1 (1.5) 2 (3.6) 0.86 
Bulbar dysfunction, n (%) 5 (7.4) 3 (5.4) 0.93 

Esophageal pathology, n (%) 3 (4.4) 5 (8.9) 0.51 
Chronic antiacid use, n (%) 34 (50.0) 22 (39.3) 0.31 

Home O2, n (%) 15 (22.1) 3 (5.4) 0.02 
Resident at skilled nursing facility, n 

(%) 
6 (8.8) 1 (1.8) 0.19 

Acute Event Factors    
Altered mental status on intubation, 

n (%) 
37 (54.4) 39 (69.6) 0.12 

Seizure before intubation, n (%) 4 (5.9) 5 (8.9) 0.76 
Drug overdose, n (%) 6 (8.8) 15 (26.8) 0.02 

Alcohol intoxication or withdrawal, n 
(%) 

2 (2.9) 12 (21.4) <0.01 

Clinical Impression    
Suspected Aspiration by Clinician, n 

(%) 
32 (47.1) 34 (60.7) 0.18 

Radiologist Report of Aspiration, n 
(%) 

20 (29.4) 25 (44.6) 0.12 



Biomarkers    
IL6, median [IQR], pg/ml 36.4 [13.3, 179.1] 37.7 [23.6, 291.0] 0.44 
IL8, median [IQR], pg/ml 14.2 [8.0, 27.0] 15.4 [6.8, 26.7] 0.71 
IL10, median [IQR], pg/ml 0.8 [0.0, 8.6] 1.5 [0.1, 7.0] 0.43 

sTNFR1, median [IQR], pg/ml    
ST2, median [IQR], pg/ml 3807.8 [2078.0, 

7933.0] 
2602.8 [1614.2, 

5897.1] 
0.09 

Fractalkine, median [IQR], pg/ml 195926.6 
[95810.8, 
367558.5] 

164289.3 
[74627.1, 
480217.9] 

0.81 

sRAGE, median [IQR], pg/ml 1610.8 [984.1, 
2206.0] 

1452.4 [462.6, 
2851.7] 

0.83 

Angiopoietin-2, median [IQR], pg/ml 2719.3 [1662.2, 
5446.2] 

3028.2 [2007.8, 
5763.3] 

0.60 

Procalcitonin, median [IQR], pg/ml 7153.6 [4108.1, 
14439.9] 

5682.4 [2767.8, 
14411.4] 

0.43 

Pentraxin3, median [IQR], pg/ml 729.5 [263.0, 
2418.3] 

467.3 [206.2, 
2658.4] 

0.44 

SPD, median [IQR], pg/ml 151.6 [89.5, 268.4] 92.7 [46.3, 148.7] 0.01 
sCD14, median [IQR], ng/ml 2944.9 [2480.0, 

3687.4] 
1777.7 [1565.2, 

2224.8] 
0.01 

LBP, median [IQR], ng/ml 86722.0 [25851.0, 
86722.0] 

30061.0 [21927.0, 
63637.0] 

0.21 

 
 
 
 
 
 
 
 
 
 
  



 
Table S4: Clinical characteristics and biomarker levels stratified by the three DMM clusters in ETA samples, 
related to Figures 3, 4 and 5.  
  

Low Diversity 
Cluster 

Intermediate 
Diversity Cluster 

High Diversity 
Cluster 

p 

N 57 44 48 
 

Clinical Characteristics     
Age, years (median [IQR]) 59.8 [47.7, 67.6] 65.2 [51.7, 75.2] 53.3 [37.8, 64.4] 0.05 

Men, n (%) 30 (52.6) 21 (47.7) 34 (70.8) 0.06 
Caucasians, n (%) 52 (91.2) 40 (90.9) 44 (91.7) 0.99 
BMI (median [IQR]) 26.3 [23.3, 34.9] 30.9 [25.1, 35.3] 27.6 [25.0, 33.3] 0.29 

COPD, n (%) 23 (40.4) 15 (34.1) 3 ( 6.2) <0.01 
Diabetes, n (%) 19 (33.3) 20 (45.5) 13 (27.1) 0.17 

Alcohol use, n (%) 8 (14.0) 3 ( 6.8) 9 (18.8) 0.24 
Immunosuppression, n (%) 7 (12.3) 16 (36.4) 8 (16.7) 0.01 

ARDS, n (%) 16 (28.1) 13 (29.5) 12 (25.0) 16 (28.1) 
WBC (median [IQR]) 14.4 [10.0, 18.4] 12.5 [9.6, 16.6] 12.8 [9.2, 18.3] 0.37 

Creatinine (median [IQR]) 1.3 [0.8, 2.1] 1.5 [0.8, 2.1] 1.2 [0.8, 1.7] 0.73 
Plateau Pressure (median [IQR]) 19.0 [17.0, 23.0] 21.5 [16.0, 25.0] 19.0 [16.0, 23.0] 0.59 
PaO2:FiO2 ratio (median [IQR]) 158.0 [112.0, 205.0] 146.0 [102.0, 205.0] 150.0 [115.2, 205.0] 0.81 

SOFA scores (median [IQR]) 6.0 [4.2, 8.0] 7.0 [5.0, 9.0] 7.0 [4.2, 9.0] 0.39 
LIPS score (median [IQR]) 5.5 [4.5, 7.5] 6.5 [4.5, 8.1] 6.2 [5.5, 7.5] 0.56 

Hypoinflammatory subphenotype, n 
(%) 

41 (82.0) 29 (72.5) 38 (86.4) 0.26 

VFD (median [IQR]) 21.0 [14.0, 25.0] 22.0 [7.0, 25.0] 21.0 [16.0, 24.2] 0.95 
60-day mortality, n (%) 20 (35.1) 13 (29.5) 3 ( 6.2) <0.01 

Aspiration Specific Variables     
Historic Risk Factors     
Stroke history, n (%) 7 (12.3) 3 ( 6.8) 3 ( 6.2) 0.48 

Dementia, n (%) 1 ( 1.8) 0 ( 0.0) 3 ( 6.2) 0.15 
Bulbar dysfunction, n (%) 1 ( 1.8) 4 ( 9.1) 5 (10.4) 0.16 

Esophageal pathology, n (%) 4 ( 7.0) 4 ( 9.1) 3 ( 6.2) 0.87 
Chronic antiacid use, n (%) 28 (49.1) 22 (50.0) 20 (41.7) 0.67 

Home O2, n (%) 15 (26.3) 6 (13.6) 1 ( 2.1) <0.01 
Resident at skilled nursing facility, n 

(%) 
5 ( 8.8) 3 ( 6.8) 1 ( 2.1) 0.35 

Acute Event Factors     
Altered mental status on intubation, 

n (%) 
32 (56.1) 22 (50.0) 32 (66.7) 0.26 

Seizure before intubation, n (%) 4 ( 7.0) 1 ( 2.3) 4 ( 8.3) 0.44 
Drug overdose, n (%) 6 (10.5) 5 (11.4) 13 (27.1) 0.04 

Alcohol intoxication or withdrawal, n 
(%) 

3 ( 5.3) 2 ( 4.5) 8 (16.7) 0.06 

Clinical Impression     
Suspected Aspiration by Clinician, n 

(%) 
31 (54.4) 17 (38.6) 32 (66.7) 0.03 



Radiologist Report of Aspiration, n 
(%) 

16 (28.1) 9 (20.5) 30 (62.5) <0.01 

Biomarkers     
IL6, median [IQR], pg/ml 160.7 [15.2, 238.2] 34.3 [13.3, 328.8] 32.5 [22.4, 102.8] 0.38 
IL8, median [IQR], pg/ml 18.2 [11.1, 31.1] 15.6 [6.1, 39.6] 14.1 [7.0, 22.6] 0.40 
IL10, median [IQR], pg/ml 1.3 [0.0, 7.0] 1.1 [0.1, 14.7] 1.1 [0.1, 3.7] 0.55 

sTNFR1, median [IQR], pg/ml 4939.4 [2003.5, 
7911.7] 

4517.6 [2229.0, 
7302.1] 

2837.8 [2093.3, 
4606.3] 

0.20 

ST2, median [IQR], pg/ml 275013.9 [97922.6, 
549754.1] 

170770.1 [99403.8, 
424407.0] 

135740.9 [67468.9, 
494273.4] 

0.56 

Fractalkine, median [IQR], pg/ml 1610.8 [870.9, 
2395.8] 

2070.8 [1251.6, 
3398.9] 

1351.5 [622.7, 
2531.1] 

0.19 

sRAGE, median [IQR], pg/ml 3965.6 [2114.1, 
5462.2] 

3291.1 [1928.3, 
6238.7] 

3008.7 [2056.8, 
5284.5] 

0.71 

Angiopoietin-2, median [IQR], pg/ml 10153.8 [4516.1, 
16209.9] 

7781.4 [4226.4, 
18939.5] 

6483.7 [3145.6, 
13410.9] 

0.29 

Procalcitonin, median [IQR], pg/ml 1049.5 [272.9, 
2867.5] 

710.1 [242.7, 3570.4] 587.9 [244.2, 1698.8] 0.60 

Pentraxin3, median [IQR], pg/ml 4447.1 [2280.2, 
10741.1] 

6533.0 [3336.7, 
16401.7] 

4120.1 [1201.5, 
14204.3] 

0.19 

SPD, median [IQR], pg/ml 173.9 [100.6, 270.6] 129.5 [78.8, 178.4] 70.5 [41.4, 121.7] <0.01 
sCD14, median [IQR], ng/ml 2920.2 [2577.0, 

3541.4] 
2480.0 [1893.1, 

2581.7] 
1602.4 [1410.7, 

2001.2] 
0.02 

LBP, median [IQR], ng/ml 86722.0 [70420.7, 
86722.0] 

47218.0 [23889.0, 
86722.0] 

25644.0 [23247.5, 
46849.0] 

0.28 

 
  



 
Figure S28. Enrollment and patient selection flowchart, related to STAR methods. 
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