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Figure S5: Influence of GC column change on principal components from GC-MS-1 

 

 

Red dot (●): first column; blue triangle (▲): second column 

Interpretation: During the study, the column on GC-MS-1 was changed due to degradation. The 

change of the column changes the breath profile as indicated by a difference in PC3, PC4, PC5 and 

PC6. Therefore all subsequent analyses were stratified for each column separately.  
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Figure S6: Influence of centre on principal components derived from GC-MS-2 

 

 

Centres: red dot (●): AMC Amsterdam; blue triangle (▲): Manchester Royal Infirmary; green square 

(■): Salford; purple cross (+): Wythenshawe hospital 

Interpretation: The centres are differentiated based on PC2. Some portion of the variation in exhaled 

metabolites is thus explained by the centre the patient is recruited. 
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Figure S7: Influence of analysis date on principal components derived from GC-MS-2 

 

Dots represent the collected breath samples either from AMC Amsterdam (red ●), Manchester 

Royal Infirmary (MRI) (blue ●), Salford Trust (green ●), and Wythenshawe Hospital (purple ●). 

Dashed line = linear regression line; shaded areas = 95% confidence interval of linear regression line. 

Interpretation: There is no relationship between the time of recruitment and the PCs, so there likely 

is no systematic and linear change to the detector over time.  

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Thorax

 doi: 10.1136/thoraxjnl-2021-217362–3.:10 2021;Thorax, et al. van Oort PMP



 24 

Figure S8: Influence of storage time on principal components derived from GC-MS-2 

 

Dots represent the collected breath samples either from AMC Amsterdam (red ●), Manchester 

Royal Infirmary (MRI) (blue ●), Salford Trust (green ●), and Wythenshawe Hospital (purple ●). 

Dashed line = linear regression line; shaded areas = 95% confidence interval of linear regression line. 

Interpretation: there is no association between storage time and PCs, in other words, the storage 

time does not explain the differences in volatile metabolites. 
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Figure S9: Influence of duration of mechanical ventilation on principal components derived from GC-

MS-2 

 

 

Dots represent the collected breath samples either from AMC Amsterdam (red ●), Manchester 

Royal Infirmary (MRI) (blue ●), Salford Trust (green ●), and Wythenshawe Hospital (purple ●). 

Dashed line = linear regression line; shaded areas = 95% confidence interval of linear regression line. 

Interpretation: there is no association between duration of mechanical ventilation and PCs, in other 

words, the duration of ventilation does not explain the differences in volatile metabolites. 
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Figure S10: Correct classification rate from SPLS-DA for culture positive vs. culture negative based on 

1000 random permutations of the group allocation for GC-MS-1 and -2. 

 

 

Interpretation: When permutating the labels of confirmed VA-LRTI to a random label there were no 

scenarios in which similar tech characteristics could be obtained. This suggests that the analysis was 

not overfit for the data.  
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Figure S11: ROC curves for culture positive vs. negative. 

 

 

Figure S11. Panel on the left shows the receiver operating characteristics curve for GC-MS-1 and on 

the right for GC-MS-2. The blue line indicates the performance of the CPIS alone. The red line 

indicates the breath test. The green line shows the performance for the combination of breath test 

and CPIS. The purple line is the performance of the same algorithm in a second sample taken from 

the same patient. For GC-MS-1, the breath test alone delivered an AUROCC 0.86 (95%-confidence 

interval (CI): 0.79-0.94); CPIS alone AUROCC 0.74 (95%-CI: 0.64-0.84); CPIS + breath test: AUROCC 

0.87 (95%-CI: 0.80-0.94); replicate CPIS + breath test: AUROCC 0.85 (95%-CI: 0.77-0.93). For GC-MS-

2: CPIS alone: AUROCC 0.72 (95%-CI 0.61-0.83); breath test alone: AUROCC 0.83 (95%-CI: 0.75-0.92); 

CPIS + breath test AUROCC 0.84 (95%-CI 0.75-0.92); replicate CPIS + breath test: AUROCC 0.77 (95%-

CI: 0.67-0.86).
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