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1. Minimally invasive 

2. Easily measurable 

3. Reproducible 
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VOLATILE ORGANIC 

COMPOUNDS (VOCs)

HUMAN EXHALED 

BREATH

-INTERPERSONAL VARIETY

-INTRAPERSONAL VARIETY

therapeutic monitoring diagnosis of diseases detection of exposure to 

environmental pollution
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Analysis by TD-GC-MS Data pre-processing: Biostatistical analysis



Quantitative variables
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Biostatistical analysis

Qualitative variables

-Multiple Correspondence Analysis (MCA)

-Chi-squared test

-Fisher’s exact test -Principal Component Analysis (PCA)

-logistic regression

-Receiver Operating Characteristic 

(ROC) curve analysis

inferential statistics multivariable statistics

-t-test

-ANOVA

-Mann-Whitney U-test 

-Kruskal-Wallis test
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Biostatistical analysis MCA + Fisher’s exact test
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(Silverberg & Hanifin, 2013)

Atopic eczema 

in adults

Asthma

in adults
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Exhaled breath sampling:

-three-months-old children

-mothers

-room air

Analysis by TD-GC-MS Data pre-processing:

-DBSCAN clustering and 

centroid’s Euclidean 

distance

-Machine Learning

Biostatistical analysis

-PCA (package FactoMineR)

-Mann-Whitney U-test 

∆AVOC = AbreathVOC – AairVOC

Preliminary study 201 three-months-old children and mothers
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Preliminary study 201 three-months-old children and mothers

Mann-Whitney U-test 



Stonner et al. 2018

ACETONE

CHILDREN

ADULTS
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Slaughter et al. 2014
ISOPROPANOL

Renal elimination

ACETONE

Elimination by exhaled breath
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Cases of 

intoxication in 

children
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Slaughter et al. 2014
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-R is a fundamental in this project as pre-processing 

and biostatistical tool

-Specially, PCA and MCA of package “FactoMineR” 

are been used in analysis of VOCs in exhaled 

breath, owing to the large amount of the original 

variables (volatile organic components)
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