Urine as a liquid biopsy - is it the holy grail?
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The predicted global cancer burden is expected to increase
significantly — By 2040, 29.5 million new cancer cases are estimated,
compared to 18.1 million cases reported worldwide in 2018".

Early detection of cancer can greatly increase chances of survival
and improve overall quality of life of a patient. Cancer biomarkers*
can be found in tissues as well as bodily fluids and can be used to
detect the disease early as well as monitor disease progression®.

An ideal biomarker must offer high sensitivity and high specificity,
meaning it should only be detectable in case of disease. Additionally,
biomarker levels can help understand the severity of disease
through predictive and prognostic values®.

A high number of potentially informative cancer biomarkers have
been found, including DNA, RNA, proteins and metabolites. This has
been made possible through the ability to sequence the entire
human genome as well as advances in key technologies such as
high throughput DNA sequencing, microarrays, and mass
spectrometry’.

Biopsies are essential to achieve the objectives of precision oncology
and allow for targeted therapies based on the genetic profile of the
disease. A tissue biopsy is the traditional approach used to diagnose
many cancers. However, obtaining a tissue sample is not always
feasible and the process can be invasive, painful, expensive, time-
intensive, difficult and requires the intervention of a clinician*®. In
addition, due to intratumor heterogeneity, in some instances, the
entire tumor landscape may not be reflected by a tissue biopsy.

As a result, researchers are continuously exploring alternative
methods to detect cancer types. The use of minimally invasive
procedures such as liquid biopsies and detection of circulating tumor
markers in body fluids is gaining interest®.

Circulating molecules such as cell-free DNA, circulating tumor cells,
circulating RNAs, proteins, peptides and exosomes can provide a
global view of primary and metastatic tumors. Circulating molecules
can be detected in various biological fluids, including cerebrospinal
fluid, plasma, saliva, seminal plasma, serum and urine.

Liquid biopsies have several advantages - they allow (repeated)
sampling, providing a personalized snapshot of a disease at
successive time points. Additionally, they can offer a solution to
tumor heterogeneity, and better reflect the genetic profile of all
tumor subclones, as opposed to tissue biopsies which are obtained
from one tumor region. Liquid biopsies are also associated with
significantly less morbidity and can prevent complications
associated with traditional biopsies®.

The most often used liquid biopsy is blood, which uses either serum
or plasma as a sample type. However, blood as a liquid biopsy has
several limitations that have hampered its development as clinically
useful biomarker test. Blood has the drawback that it has a relatively
high and complex protein repertoire. Further, components of the
blood matrix can also interfere with biomarker measurements. The
invasive nature of blood tests also limits access to repeated
measurements and poses a risk of infection for both the patient and
caregivers, along with the additional costs of minimizing this risk’.

*The World Health Organization (WHO) defines a biomarker as “any substance, structure or process that can be
measured in the body or its products and influences or predicts the incidence of outcome or disease”
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Urine has been proposed as an alternative biofluid for detecting
and monitoring treatment of urological and systemic cancers.
Urine is easily accessible, non-invasive, available in larger
quantities and applicable for home collection”. Moreover, the
collection of urine is not limited by the health status of a patient®
and does not entail any risk of transmission of blood-borne
pathogens’. In addition, urine testing enables cost-efficient rapid
and serial sampling, allowing for patient monitoring as well as
reproducibility of assays’. In terms of analysis, the isolation of
DNA from urine is in theory easier than blood, due to the low
protein content after filtration in the kidney”*°.

Several studies have shown that the use of urine as a liquid biopsy
for cancer detection and monitoring is promising due to the ease of
sampling and high acceptability compared to blood and tissue®*™*.
Urine cell free tumor DNA has proven to be of value in biomarker
studies of bladder, kidney and prostate cancer, but surprisingly
alsoin breast, colon and lung cancer ****°,

To use urine for clinical applications, the preanalytical variation
(collection, transport and storage) must be kept to a minimum. A
standard urine cup has limitations and can be awkward, messy
and inconvenient for the user. These can be overcome with
Novosanis' device, Colli-Pee®, which is a collection device that
allows for standardized and volumetric collection of urine and
ensures immediate mixing with preservative™”. Colli-Pee® is a
user-friendly method to capture first-void/first-catch urine (first
volume of urine flow), improving sample collection for downstream
analysis. First-void urine contains a higher concentration of DNA
than other fractions of urine, improving diagnostic sensitivity 7*.

Several studies using Colli-Pee® have focused on detection of
Human Papillomavirus (HPV), the leading cause of cervical
cancer***, Some of the publications and results are part of large
clinical studies including EVAH, Predictors5.1 and VALHUDES***.

Figure 1: Novosanis’ Colli-Pee” 20 mL variant

Urine as a liquid biopsy offers a huge potential for cancer
biomarker testing. Several diagnostic assays using urine are
commercially available or on the verge of launch in the clinical
practice. We believe urine can be considered the holy grail in
cancer biomarker testing, enabling cancer detection and follow-
up in anon-invasive and easy way.
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