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Definitions

e Volatile Organic Compounds (VOCs): Chemicals that easily become vapors or gases and are
found in many products and environments.

e Carbonyl Compounds: A group of VOCs that include formaldehyde and acetaldehyde, often
used in detecting lung cancer.

e Benign Pulmonary Nodules: Non-cancerous lumps in the lungs.
e Support Vector Machine (SVM): A machine learning model used for classification tasks.

e Classification Model: A method used to predict which category or group new observations
belong to.

Key Findings

e Seven VOCs were identified as key indicators for detecting lung cancer from breath samples.

o The classification model achieved a high accuracy of 92% in distinguishing lung cancer patients
from healthy controls and those with benign nodules.

¢ The methodology used can potentially be applied to other diseases, such as COVID-19.

Introduction

This study focuses on using volatile organic compounds (VOCs) in exhaled breath to detect lung cancer.
Traditional methods for lung cancer screening are often expensive and complicated. This research
explores a non-invasive, cost-effective approach using breath analysis.

Main Content
Background

Lung cancer is a leading cause of cancer deaths worldwide. Early detection is crucial for improving
survival rates. VOCs in exhaled breath offer a promising method for early detection. Previous studies
have identified various VOCs that can differentiate between lung cancer patients and healthy individuals.

Objectives

The main goal was to develop a reliable method to identify lung cancer using VOCs from breath samples.
The study aimed to find specific VOCs that can accurately classify patients into lung cancer, benign
nodule, or healthy control groups.



Methods

Results

Participants: 414 subjects participated, including 156 lung cancer patients, 65 patients with
benign nodules, and 193 healthy controls.

Breath Sampling: Breath samples were collected in one-liter bags and analyzed using silicon
microreactor technology to capture VOCs.

Data Analysis: Various machine learning models, including SVM, were used to identify
significant VOCs and build classification models.

Significant VOCs: Seven key VOCs (C4H802, C13H220, C11H220, C2H402, C7TH140,
C6H120, and C5H80) were identified as important for lung cancer detection.

Model Performance: The SVM classification model showed a mean accuracy of 92%, indicating
its effectiveness in detecting lung cancer based on breath VOC:s.

Application: The approach can be extended to detect other diseases, suggesting a broad potential
for VOC-based diagnostics.

Conclusion

The study demonstrates that analyzing VOCs in breath samples is a highly effective method for detecting
lung cancer. The identified VOCs can serve as biomarkers for early diagnosis. This non-invasive
technique offers a promising alternative to traditional screening methods. Future research could expand
this approach to other diseases, improving early detection and patient outcomes.
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