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Abstract

Publication : 30.12.2025

Saliva has emerged as a promising diagnostic biofluid due to its non-invasive collection, cost-effectiveness, and ability to

mirror systemic health. Advances in molecular biology, proteomics, and genomics have enabled the identification of salivary
biomarkers for infectious diseases, oncology, metabolic disorders, and neurological conditions. This editorial highlights the
advantages, limitations, and future directions of saliva-based diagnostics.
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Introduction

The pursuit of non-invasive, cost-effective, and reliable
diagnostic methods has intensified in recent years.
Traditionally, blood and tissue samples have been the
cornerstone of clinical investigations. However, saliva has
emerged as a promising biofluid with significant diagnostic
potential®. Its ease of collection, minimal risk of infection
transmission, and patient acceptability make it an attractive

alternative to conventional diagnostic media®.

Saliva contains a complex mixture of proteins, nucleic acids,
metabolites, hormones, and microbiota that reflect systemic
health”. Advances in molecular biology, proteomics, and
genomics have enabled the identification of salivary
biomarkers for conditions ranging from infectious diseases to
cancer”. This editorial article explores saliva’s role as a
diagnostic tool, highlighting its advantages, limitations, and
future directions, while adhering to ICMJE principles of
transparency, ethical responsibility, and reproducibility.

Methods

Saliva-based diagnostics rely on standardized collection,
processing, and analytical techniques. Collection methods
include passive drool, absorbent swabs, and specialized
Each method influences biomarker
stability and concentration, underscoring the need for

harmonized protocols®.
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collection devices®.

Analytical approaches include:

e Molecular assays: PCR and RT-PCR for viral and
bacterial nucleic acids”.

e Proteomics: Mass spectrometry and ELISA for protein
biomarkers®”.

¢ Genomics and transcriptomics: Microarray and next-
generation sequencing for gene expression profiling®.

e Metabolomics: Chromatography-based assays for
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metabolic signatures"”

ICMIJE guidelines emphasize transparent reporting of
methodology, ethical approval, and reproducibility. Ethical
considerations include informed consent, especially when

saliva is used for genetic or microbiome analysis"”.

Results

Evidence across multiple domains underscores saliva’s
diagnostic utility:

e Infectious Diseases: Saliva has demonstrated high
sensitivity for detecting SARS-CoV-2 RNA, often

outperforming nasopharyngeal swabs"”. HIV antibodies
and viral load can also be reliably measured in saliva™.

e Oncology: Salivary transcriptomics have identified

biomarkers for oral squamous cell carcinoma, enabling
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early detection” . DNA methylation patterns in saliva
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correlate with head and neck cancers™

e Metabolic and Endocrine Disorders: Cortisol levels in
saliva provide a non-invasive measure of stress and
adrenal function"”. Salivary glucose monitoring shows
potential for diabetes screening”.

Neurological and Psychiatric Conditions: Salivary

biomarkers such as amyloid-beta peptides are being explored
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for Alzheimer’s disease diagnostics””. Neuroendocrine

markers in saliva correlate with psychiatric stress
responses”.

Public Health Applications: Saliva sampling is scalable for

mass screening in schools, workplaces, and community

(20)

settings . Its non-invasive nature enhances compliance

among pediatric and geriatric populations®”.

Discussion

Advantages Saliva offers several advantages over
conventional diagnostic media:

e Non-invasive collection reduces patient discomfort and

risk of infection®



o Cost-effectiveness makes it suitable for resource-limited
settings®”.

e Scalability enables large-scale screening programs™”.

e Safety minimizes biohazard risks compared to blood
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sampling ™.

Challenges
Despite its promise, saliva diagnostics face limitations:

e Variability: Flow rate, circadian rhythm, and hydration

status affect biomarker concentrations®”

e Sensitivity: Some analytes are present at lower
concentrations than in blood, requiring advanced

@)
assays

¢ Standardization: Lack of universally accepted protocols

hampers reproducibility®.

¢ Regulatory hurdles: Clinical validation and approval

processes remain stringent®”.

Future Directions

Integration of saliva diagnostics with point-of-care devices
and digital health platforms could revolutionize preventive
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medicine””. Artificial intelligence and machine learning may

enhance biomarker interpretation, enabling personalized
diagnostics®”. Collaborative efforts across dentistry,
medicine, biotechnology, and public health are essential to
establish saliva as a mainstream diagnostic tool“”. Saliva
represents a frontier in diagnostic science, offering a patient-
friendly, scalable, and versatile medium. While challenges
remain in standardization and sensitivity, ongoing research
and technological innovations are steadily transforming
saliva from a neglected fluid into a powerful diagnostic
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resource

Conclusion

Saliva represents a frontier in diagnostic science, offering a
patient-friendly, scalable, and versatile medium. Its unique
composition provides a window into systemic health,
enabling the detection of infectious, oncological, metabolic,
and neurological conditions with increasing precision.

While challenges remain in areas such as standardization,
sensitivity, and regulatory validation, ongoing research and
technological innovations are steadily transforming saliva
from a neglected fluid into a powerful diagnostic resource.
Adherence to transparent reporting and ethical integrity
ensures that studies in this domain maintain credibility and
reproducibility, strengthening the role of salivary diagnostics
in both clinical and public health contexts.

As point-of-care technologies, artificial intelligence, and
biomarker discovery continue to advance, saliva is poised to
become a cornerstone of personalized and preventive
medicine. The future of diagnostics may well lie in the simple

act of collecting a drop of saliva.
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