
Supplementary materials S4 – Included studies 
 
Table S1. Summary of studies analyzing fecal VOCs for the detection of colorectal neoplasia compared to controls.  

CRC: colorectal carcinoma, AA: advanced adenoma, GC-MS: gas chromatography-mass spectrometry, CE-tof-MS: capillary electrophoresis-time of flight-mass 

spectrometry, SIFT-MS: selected ion flow tube-mass spectrometry, SPME: solid phase microextraction 

* also analyzed VOCs in tissue 
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Chen et al. 2013 AA vs healthy 344 CRC, 344 healthy Derivatization GC-MS Yes [33] 
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Table S2. Summary of studies analyzing urinary VOCs for the detection of colorectal neoplasia compared to controls.  

CRC: colorectal carcinoma, GC-MS: gas chromatography-mass spectrometry, SPME: solid phase microextraction, CE-MS: capillary 

electrophoresis-mass spectrometry, TD: thermal desorption. 
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Qiu et al. 2010 CRC vs healthy 60 CRC, 63 healthy Derivatization GC-MS No [75] 

Silva et al. 2011 CRC vs healthy (vs 

leukemia vs 

lymphoma) 

11 CRC, 21 healthy Dynamic SPME GC-MS No [80] 

Chen et al. 2012 CRC vs healthy 20 CRC, 14 healthy Derivatization CE-MS No [34] 

Cheng et al. 2012 CRC vs healthy 101 CRC, 103 healthy Derivatization GC-MS No [35] 

Arasaradnam et al. 2014 CRC vs healthy 83 CRC, 50 healthy Direct headspace GC-MS No [62] 

Rozhentsov et al. 2014 CRC vs healthy (vs 

gastric carcinoma vs 

lung carcinoma) 

14 CRC, 35 healthy SPME GC-MS No [78] 

Porto-Figueira et al. 2018 CRC vs healthy 30 CRC, 30 healthy SPME GC-MS No [74] 

Ning et al. 2021 CRC vs healthy 163 CRC, 111 healthy Derivatization GC-MS No [65] 

Tyagi et al. 2021 CRC vs healthy 58 CRC, 38 healthy TD headspace GC-MS No [82] 



Table S3. Summary of studies analyzing breath VOCs for the detection of colorectal neoplasia compared to controls.  

CRC: colorectal carcinoma, AA: advanced adenoma, NAA: non-advanced adenoma, GC-MS: gas chromatography-mass spectrometry, SPME: 

solid phase microextraction, SIFT-MS: selected ion flow tube-mass spectrometry, IMR-MS: ion molecule reaction-mass spectrometry 

* also analyzed VOCs in tissue 
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Peng et al. 2010 CRC versus healthy  26 CRC, 22 controls Mylar bag  GC-MS No [70] 

Altomare et al. 2013 CRC vs healthy 37 CRC, 41 healthy Tedlar GC-MS No [29] 

Wang et al. 2014 CRC vs healthy 20 CRC, 20 healthy Syringe, SPME GC-MS No [85] 

Altomare et al. 2015 CRC vs previous CRC 32 CRC, 55 healthy Tedlar GC-MS No [40] 

Amal et al. 2016 CRC vs healthy 65 CRC, 122 healthy Tedlar GC-MS No [51] 

Markar et al. 2019 CRC versus GI disease 

vs healthy 

50 CRC, 50 positive 

controls, 50 healthy 

Nalophan SIFT-MS No [60] 

Altomare et al. 2020 Early CRC vs healthy 83 CRC, 90 healthy ReCIVA GC-MS No [28] 
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Miller-Atkins et al. 

2020 

CRC (liver metastases) 

vs HCC vs cirrhosis vs 

healthy 

54 CRC, 51 healthy Mylar bag SIFT-MS No [61] 

Politi et al. 2021 CRC vs lung 
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lung squamous cell 

carcinoma vs healthy 

52 CRC, 45 healthy Bio-VOC sampler IMR-MS No [72] 

Cheng et al. 2022 CRC versus AA versus 

healthy  

30 CRC, 138 AA, 130 

NAA, 84 healthy 

Tedlar  GC-MS  No [96] 
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Table S4. Summary of studies analyzing VOCs in blood for the detection of colorectal neoplasia compared to controls. 

CRC: colorectal carcinoma, GC-MS: gas chromatography-mass spectrometry, SPME: solid phase microextraction RC: rectal carcinoma. 
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analysis 
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Qiu et al. 2009 CRC vs healthy 54 CRC, 65 controls Derivatization  GC-MS No [76] 

Ma et al. 2010 Pre vs post CRC 30 pre-surgery, 30 

post-surgery 

Derivatization  GC-MS No [56] 

Nishiumi et al. 

2012 

CRC vs healthy  40 CRC per stage, 40 

controls 

Derivatization  GC-MS No [66] 

Ikeda et al. 2012 CRC vs healthy controls  12 CRC, 12 controls Derivatization  GC-MS No [48] 

Ma et al. 2012 CRC vs healthy 30 CRC, 30 controls Derivatization  GC-MS No [57] 

Tan et al. 2013 CRC vs healthy 101 CRC, 102 

healthy 

Derivatization  GC-MS No [81] 

Wang et al .2014 CRC vs healthy 16 CRC, 20 healthy SPME GC-MS No [86] 

Cross et al. 2014 CRC versus controls  254 CRC versus 254 

controls 

Derivatization  GC-MS No [37] 

Crotti et al. 2016 CRC vs healthy 
 

48 CRC, 20 controls 
 

Derivatization 
 

GC-MS 
 

No  [38] 

Farshidfar et al. 

2016 

CRC vs controls  320 CRC, 254 

controls 

Derivatization  GC-MS No [44] 

Uchiyama et al. 

2017  

CRC vs healthy 56 CRC, 60 healthy Derivatization  GC-MS No [83] 

Nishiumi et al. 

2017 

CRC vs healthy 
 

282 CRC, 291 
healthy 
 

Derivatization 
 

GC-MS 
 

No  [67] 

Shu et al. 2018 CRC vs healthy 245 CRC, 245 

control 

Derivatization  GC-MS No [79] 

Kim et al. 2019 CRC vs healthy 
 

30 CRC, 30 controls 
 

SPME 
 

GCxGC-
MS 
 

No  [53] 

Di Giovanni et al. 

2020 

CRC vs healthy  18 CRC, 19 healthy Derivatization  GCxGC-

MS 

No [43] 

Hassan et al. 2020 CRC vs controls  32 CRC, 32 controls Derivatization  GC-MS No [46] 

Yuan et al. 2020 CRC vs healthy 
 

29 CRC, 29 healthy 
 

Derivatization 
 

GCxGC-
MS 
 

No  [91] 

Wu et al. 2020 CRC vs healthy 22 CRC, 23 RC, 45 

healthy 

Derivatization  GC-MS No [88] 

Baldi et al. 2021 CRC vs healthy 19 CRC, 16 healthy  Derivatization  GC-MS No [84] 

Barberini et al. 

2021 

Pre vs post CRC 15 pre-surgery, 15 

CRC post-surgery 

Derivatization  GC-MS No [95] 

Genua et al. 2021 CRC vs adenomas vs 
healthy 

84 CRC, 66 
adenomas, 63 
controls 

Derivatization 
 

GC-MS No  [45] 
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Table S5. Summary of studies analyzing VOCs in tissue for the detection of colorectal neoplasia compared to controls.  

N/A: not available, CRC: colorectal carcinoma, AA: advanced adenoma, SPME: solid phase microextraction, GC-MS: gas chromatography-

mass spectrometry,  
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