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Exhaled breath analysis for lung cancer detection using ion mobility spectrometry

Handa, Hiroshi
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The exhaled breath of 61 patients with lung cancer confirmed by bronchoscopy, were
analyzed using ion mobility spectrometry (IMS) and compared with 40 healthy volunteers. As a secondary as
sessment, we compared adenocarcinoma patients with and without epidermal growth factor receptor (EGFR) mut
ation. One hundred-five separated volatile organic compound (VOC) peaks were analyzed statistically. Of th
ese, thirteen Eeaks showed significantly higher levels of Iun? cancer (p<0.05). n-Dodecane was the most im
portant biomarker to discriminate between lung cancer and healthy subjects with a sensitivity of 90% and a
specificity of 69%. Incorporating a decision tree algorithm starting with n-Dodecane peak, a sensitivity
of 100 % and specificity of 93 % was achieved. Fifteen adenocarcinoma patients harboring EGFR mutation dis
played a significantly higher n-Dodecane peak with a sensitivity of 53 % and a specificity of 100 % (p<0.0

1) than in 17 adenocarcinoma patients without the EGFR mutation.
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2. IMS (Breath Discovery).
lon mobility spectrometry 61
40
105 13
Peak Description 1Ko RT Pvaue
3 | n-Dodecane 0891 1289 <0.001
8 | 3-Hydroxy-2-Butanone 0.536 7 <0.05
10 | Ethylbenzene 0566 10.7 <0.001
12 | Isopropylamine 0.588 29 <0.001
13 | 2-Hexanone 0.581 72 <0.01
15 | 1-Pentanol 0.613 7 <0.01
24 | Hexanal 0.762 2 <0.05
35 | 1-Butanol 0.69 23 <0.05
40 | NN 0.606 6.9 <0.05
53 | NN 0.784 32 <0.05
66 | Cyclohexanone 0699 11.8 <0.001
67 | 2-Heptanol 0667 121 <0.05
95 | NN 0.791 93.7 <0.01
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