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Abstract: [Objective] To investigate the value of volatile compounds in exhaled air of patients with
lung cancer in the non-invasive diagnosis. [ Methods | The volatile compounds in the exhaled air of
20 newly diagnosed patients with lung cancer and 11 healthy volunteers in the fasting state were
qualitatively and quantitatively analyzed by gas chromatography-mass spectrometry(GC-MS). [ Re-
sults | There were significant differences in the concentrations of three volatile compounds of car-
bon disulfide ,hexane and ethylbenzene between healthy control group and lung cancer patients as
shown by Mann-Whitney U test (carbon disulfide:24.21 £19.94ppb vs 1.28 £3.95ppb, hexane:
16.75+16.93ppb vs 0.46+1.18ppb, ethylbenzene :6.30+2.27ppb vs 46+2.12ppb;all P<0.05). The
area under the receiver operating characteristic curve (AUC) of the combination of three volatile
compounds for diagnosis of lung cancer was 0.932the sensitivity was 95% and the specificity
was 90.9% (P<0.01).  [Conclusion] This study preliminarily explored the lung cancer breath
markers under the condition of excluding their own influencing factors (diet,medicine and smok-
ing),to provide a reference for the further development of lung cancer breath markers research.
Subject words:lung cancer;primary diagnosis and treatment;breath analysis;volatile com-
pounds; gas chromatography-mass spectrometry
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Table 1 Clinical data of subjects(x+s)

Healthy control Lung cancer

Factor (n=11) (n=20)
Gender

Male 6(54.55%) 13(65%)

Female 5(45.45%) 7(35%)
Age (years ) 29.21£7.10 50.00£5.10
Small-cell lung cancer - 1(5%)
Aquamous carcinoma - 5(25%)
Adenocarcinoma = 14 (70%)
Weight (kg) 63.99+7.30 65.35+12.15
Height (cm) 165.66+8.91 164.44+9.61
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Table 2 Comparison of mean values of volatile compounds on the breath of lung cancer patients and the healthy control group

Concentration (ppb)

No.  Compounds Chemical structure CAS Healthy control Lung cancer P
1 Methyl sulfide CHeS 75-18-3 6.91~64.97 0~41.08 0.225
2 Carbon disulfide CS, 75-15-0 0~45.25 0~14.25 <0.001
3 Limonene CioHis 5989-27-5 8.17~70.17 0~60.04 0.482
4 Ethyl acetate C,H;0, 141-78-6 5.71~14.83 0~15.08 0.109
5 Ethanol C,HO 64-17-5 103.94~379.75 0~1517.92 0.342
6 Acetone C;HqO 67-64-1 746.67~4194.67 2.79~10157.83 0.927
7 Methylene chloride CH,CL, 75-09-2 0.83~9.75 0~5.81 0.095
8 N-hexane CeH s 110-54-3 0~40.17 0~3.60 0.001
9 Chloroform CHCL, 67-66-3 0.67~8.83 0~7.94 0.575
10 1, 2-Dichloroethane, C,H.CL, 107-06-2 0~5.04 0~7.17 0.060
11 Benzene CeHs 71-43-2 0~1.58 0~25.42 0.067
12 Toluene C;Hs 108-88-3 0.67~5.60 0~44.75 0.575
13 Ethyl benzene CgHyo 100-41-4 0.67~6.58 0~36.83 0.005
14 Meta-xylene CsHyo 108-38-3 0~3.92 0~98.69 0.451
15 Paraxylene CsHyo 106-42-3 0~3.90 0~7.73 0.164
16 O-xylene CsHyo 95-47-6 0~1.92 0~37.67 0.076
17 2-Methyl-1, 3-butadiene CsHg 78-79-5 0~1440.33 0~2101.33 0.322
507 107
Lung cancer:1.28+3.95 351 T Lung cancer:0.46+1.18 Lung cancer: 1.46+2.12
Healthy:24.21+19.94 Healthy:16.75+16.93 Healthy:6.30+2.27
407 P=0.000021 307 P=0.001 P=0.005
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Healthy(n=10)

Lung cancer(n=20)

Healthy(n

=10)

Lung cancer(n=20)

Healthy(n=10)

Lung cancer(n=20)

Figure 1 Comparison of concentrations of carbon disulfide ,N-hexane and ethyl benzene in the exhaled air of lung
cancer patients and healthy control group
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Ethyl benzene

H:healthy subjects, LC:lung cancer patients

Figure 2 Heat map of exhalation concentrations of carbon disulfide ,N-hexane and
ethyl benzene in lung cancer patients and healthy controls
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Figure 3 ROC curves of carbon disulfide,N-hexane and
ethyl benzene combined with three gas concentrations
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