
WHITE PAPER

Multi-omic Spectral Analysis
The Future of Liquid Biopsy for Cancer

Introduction
The earlier detection of cancer is vital to improve patient 
survival, since earlier diagnosis and treatment can 
maximize the opportunity to combat or control disease 
progression. When cancer is diagnosed at an earlier stage, 
surgical resection is more often achievable, reducing or 
avoiding the toxicity of radiotherapy or chemotherapy. 
Delayed diagnosis can allow local cancer spread, with 
a corresponding poorer prognosis as therapies are less 
effective for late-stage disease1. 

The term “omics” relates to the comprehensive study 
of certain groups of molecules, e.g., proteomics is the 
study of the proteome (proteins) and metabolomics 
examines the metabolome (metabolites). There are 
inherent limitations with single omic technologies for 
the early detection of cancer, which have been shown 
to be limited in the wider population, largely as they are 
not expressed during early stage disease. As such there 
has been a recent shift in focus towards the concept of 
multi-omics; utilizing information from more than one 
molecular source2. 

Current Technologies
Liquid biopsies are the holy grail of early cancer detection, 
providing diagnosis from a simple blood test. There are 
multiple tests under development that can identify a 
wide range of molecular features that may be indicative 
of cancer3. Many of these technologies are based upon 
genomic methods that identify genetic material, such 

as circulating tumor DNA (ctDNA) and/or cell-free DNA 
(cfDNA)4. However, there are significant limitations when 
exclusively detecting these markers. The release of ct/
cfDNA into the bloodstream is variable and not all cancer 
types and sub-types of a particular cancer shed enough 
material for reliable detection5. Early-stage cancers 
have been shown to shed low quantities of ctDNA often 
beyond the detection capability of current techniques6, 
such that it has been likened to searching for a ‘needle 
in a haystack’7. In addition, the cost of genetic-based 
methodologies remains high, limiting the likelihood 
that such a strategy can be effectively implemented 
at a population level for patients with non-specific 
symptoms where the incidence of cancer is low. 
Combined with a long result turnaround time, genomic 
testing has limitations as a liquid biopsy technology.
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Spectroscopy
A promising alternative for earlier cancer detection is the 
use of infrared spectroscopy. When biological samples 
are irradiated with infrared light, it causes the molecules 
within it to vibrate. These vibrations occur at distinct 
frequencies which can be visualised as an infrared 
spectrum. Peaks within this spectrum are a ‘fingerprint’ 
of the biomolecules contained within the sample8. There 
are subtle differences in the spectra of cancer and non-
cancer patients which can be elucidated with machine 
learning algorithms.

Machine Learning 
Machine learning, which falls under the umbrella of 
artificial intelligence, describes the development of 
algorithms that enable computers to learn and make 
predictions autonomously. This involves feeding data to 
an algorithm and training that model to identify patterns 
and connections within the data9. 

For the Dxcover® PANAROMIC™ platform, machine 
learning models have been trained to identify the 
cancerous signals within the infrared spectra of a known 
patient cohort. This algorithm can then be used to predict 
the presence of cancer in an unknown population.

Dxcover Platform
The simplicity of the Dxcover Platform enables broad 
use & adoption in clinical and research settings. The 
platform itself has a small footprint and is low-cost. As 
such it caters for wide deployment and the possibility 
of democratized cancer care. There is a low barrier 
to integrating the blood test into existing diagnostic 
pathways since the technology is simple to use and can 
provide results to clinician rapidly. The test only requires a 
few microlitres of sample for robust analysis, with same-
day results feasible. The platform provides orthogonal 
information that is competitive and complementary for 
combination with other techniques.

Tunability
The nature of the Dxcover technology allows for fine 
tuning of the diagnostic algorithm for greater sensitivity 
or specificity, based on the requirements of international 
healthcare systems and diagnostic pathways for certain 
cancers. For example, the machine learning model can 
be tuned for maximized sensitivity, which has clinical 
utility as a triage tool in primary care10.

Earlier Detection 
While tumor-related biomarkers are often detectable 
in late-stage cancer, the signals for non-tumor derived 
sources – e.g., immune response – dominate in early-
stage disease. Therefore, tests for earlier cancer 
detection must also be sensitive to signals from non-
tumor sources. A multi-omic spectral analysis (MOSA) 
approach could address the intrinsic limitations of 
genomic liquid biopsies.

Recent publications have demonstrated the Dxcover 
Liquid Biopsy Platform has the potential to be deployed 
to detect multiple different types of cancer and, 
importantly, showed high sensitivity to Stage I and II 
disease, paving the way for earlier detection11. 

To find out more, please visit: www.dxcover.com
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The infrared spectrum: a ‘fingerprint’ of a patient’s blood serum 
representative of the biological constituents of the sample.


