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574 abstracts screened

87 Relevant Articles  

Patients related factors 55

Sampling Methods 29

Environmental Considerations 24

Instrument variability 24



Lack of external validation and crucial factors consideration in clinical trials

Pooled Sensitivity 79% (0.77 – 0.81) Pooled Specificity 89% (0.88 – 0.90)



Patients related factors

Clinical confounding factors
Patient 

Demographics 

Medical 
Conditions Medications Smoking

Patients physiologic conditions
Diet

Exercise & 
rest time

Oral 
Hygiene



Patients related factors
Smoking



Patients related factors
Oral cleaning



Environment
Air VOC measurement in laboratory and clinical environment 

Need to evaluate target VOCs in the air in clinical environments where patients are 
sampled and laboratory where samples are analysed



Breath collection
Bags

Bags



Breath collection
Devices



Breath collection
Devices



▪ Breath fraction sampled

▪ Route for breath collection

▪ Sampling factors (volume and flow rate)

▪ Stability of target VOC and samples storage

▪ Human factor of collection devices

Breath collection
Standardisation of sampling parameters



Breath collection
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Quality control system
Presence of breath
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Quality control using original biological matrix

Gas standards can be used as quality control but breath is a 

difficult matrix to replicate (composition, humidity..)

There is no pooled breath samples to analyse periodically as 

quality controls (gold standard in metabolomics) 

Batch effect



Biomarker discovery

▪ Limits of detection

▪ Limits of quantification

▪ Reproducibility

▪ Carry over effect
GC-FoF-MS

PTR-ToF-MS SIFT-MS GCxGC-ToF-MS

Direct Sampling Chromatographic



Model validation

• Selection of patients among the target population

• Appropriate control group

• Appropriate sample size

• Patients should have a standard diagnostic test

• Tests performed before therapeutic intervention

• Knowledge about confounding factors in the target population



Validation studies

• External validation 

• Multiple centres studies

• Multiple laboratory analysis

• Double blind operators (processing, analysis)

• Adaptive design for clinical trials



High throughput system

• Targeted VOC methods for analysis

• Thermal desorption automated system

• Auto-deconvolution of GC-MS data analysis sing 

molecular networking of volatiles

• Quality management system



QC for each step of workflow in multi-centre clinical studies

TD tubes 
quality check 

Devices training 
For Hospital staff

Patients recruited 
in the hospital

Samples are 
collected

Samples stored 
at the hospital

Samples 
transported 

to the lab

Samples stored
at the lab

Instrument 
quality controls

Samples 
analysed

Samples 
quality control

Device quality
check 

Ethics

Quality control system



Breath MAGIC 

Breath Models for Assessment of GI Cancer in Primary Care

Is it feasible and acceptable in Primary Care 
to use breath testing in patients with gastrointestinal symptoms?

1002 patients

Recruitment Day
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Vector-based analysis 





Multicentre study 
(GC-MS, molecular network analysis)

AUC 0.91



3 current oesophago-gastric multicentre trials

• Validity in Barrett’s dysplasia early oesophageal cancer

• Developing breath test for squamous oesophageal cancer

• Augmenting VOC response to detect oesophagogastric cancer



Breath test assisted pathway

Patients with 
alarming 

symptoms

Endoscopy / CT

PPI
Re-test

Patients with 
non-specific 
symptoms -ve

+ve

Triage 
Breath test
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