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• Validate published results identifying D5-ethyl-βD-glucuronide as a non-invasive probe for cancer  
 detection in mice

• Establish the presence of extracellular βD-glucuronidase in tissue samples from human lung cancers

• Demonstrate the ability to reliably detect D5-ethanol in human breath samples using Breath Biopsy

• Perform a Phase 1a study to assess safety of administering D5-ethyl-βD-glucuronide in healthy   
 individuals

• Assess sensitivity and evaluate baseline D5-ethanol levels in human breath

Aims

1. Background and Objectives
Lung cancer is one of the most common 
forms of cancer (2.26 million new cases in 
2020) and is a leading cause of death 
worldwide (1.8 million deaths in 2020 [1]). 
10-year survival is around 5% and this has not 
improved over the last 40 years [2]. A key 
issue is late diagnosis, with over half of cases 
diagnosed in Stages III and IV [3] where 
survival can be as much as 20-fold lower than 
in Stage I.

Widespread public screening programmes for 
lung cancer targeting at risk populations 
represent one of the greatest opportunities to 
improve early detection. However, currently 
the only suitable methods (e.g. CT scanning) 
are a limited resource that requires specialist 
capabilities and is not easily accessible to the 
majority of the population. A breath test for 
lung cancer represents a non-invasive, 
preferable approach for screening that would 
be more a�ordable, easy to use and 
accessible than current options. 

A growing body of research has demonstrated 
the great potential for breath as a means to 
detect, monitor and guide treatment for a 
range of illnesses. Breath is a complex 
sampling matrix and issues such as high 
background signal and inconsistent sampling 
methods have so far limited progress in 
developing a clinically-relevant breath test for 
cancer.

One solution to this is the use of EVOC® 
Probes, the administration of a molecular 
probe that is responsive to disease-specific 
metabolic pathways and results in a product 
that can be detected and monitored on 
breath. In 2019, Lange et al. reported the use 
of D5-ethyl-βD-glucuronide (D5-EthGlu) as an 
EVOC Probe in mice measured through the 
release of D5-ethanol [4]. We have performed 
research to validate these results and to 
initially assess the viability of D5-EthGlu for 
use as an EVOC Probe in human lung cancers.
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2. Results and Discussion
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Figure 1: Mechanism of targeting β-glucuronidase with D5-EthGlu as EVOC probe. 

Concentration of Administered 
D5-ethyl-βD-glucoronide

D
5-

E
th

an
o

l i
n 

E
xh

al
ed

 B
re

at
h

Threshold for positivity

Probe is intra-cellularProbe is extra-cellular

Target 
Zone

Lung Cancer

Healthy

Lung Cancer

Healthy

Test Result

False Negative True Positive

True Negative False Positive

False Negative False PositiveTarget Dose

Select starting dose based on phase 1a breath
results

Interim analysis of D5-ethanol on breath:
5 lung cancer vs 5 healthy control

Adjust dose/time points/breath volume

Interim analysis of D5-ethanol on breath (2):
5 lung cancer vs 5 healthy control

Further adjust dose/time points/breath volume

Interim analysis of D5-ethanol on breath (3):
5 lung cancer vs 5 healthy control

Continue to determine target zone 
(greatest di�erential D5-ethanol signal)

Expected dose-response curve for breath probe Finding the target zone

3. Conclusions
Through a combination of animal, in vitro, in 
vivo and clinical work we have produced 
evidence to support the application of 
D5-EthGlu as an EVOC Probe to enable 
non-invasive breath testing as a means for 
early detection of lung cancer via public 
screening. We have shown that D5-EthGlu 
leads to the production of D5-ethanol 
specifically in the presence of cancer. We have 

evaluated the relevance of the molecular 
pathway targeted by D5-EthGlu in samples 
from human lung cancers. We have 
demonstrated that background levels of 
D5-ethanol in human breath of healthy 
controls are below the limit of detection and 
we have produced initial data showing that 
D5-EthGlu is safe and acceptable for use in 
human patients.

Figure 3: D5-ethanol levels in breath of tumour
bearing mice compared to healthy mice. Tumours
were xenografted subcutaneously on mice
and probes were administered at indicated times
post tumour initiation followed by D5-ethanol
measurement released from mice. Tumour volumes
were measured at same timepoints [4]. 
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Figure 4: β-glucuronidase
expression in human lung
cancer and normal lung tissue.
(A) Representative images of
tissue microarrays core
samples stained for
β-glucuronidase expression.
β-glucuronidase expression in
the tumour microenvironment
(TME) was observed at all
stages of lung cancer
including stage 1. There was no
extracellular β-glucuronidase
expression in healthy tissue.
(B) Quantification of
β-glucuronidase expression in
lung cancer and normal lung
cancer tissue on tumour
microarrays.  
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Figure 5: Design of Evolution clinical trial. (A) Study progress (B) Phase 1a design and results from safety
assessment and phase 1b trial design. (C) Expected dose-response in lung cancer patients compared to
healthy controls. (D) Adaptive design to find the target zone with the highest di�erential D5-ethanol signal
on breath between lung cancer patients and heathy controls.
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Figure 2: Extracellular
β-glucuronidase activity
in lung cancer cell lines
and patient derived
xenograft tissue (PDX).
(A) Cells were cultured for
48 hours before supernatant
was collected and
β-glucuronidase activity
was measured using an
activity assay with
fluorescent detection. (B)
PDX samples and lung
tissue sample were placed
in PBS for 10 minutes before
collecting PBS for
β-glucuronidase activity
measurement using
fluorescent activity assay.    
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D5-ethanol peak area detected on breath

Figure 6: Preliminary results.
No D5-ethanol has been detected on
breath in healthy controls following
probe administration. A D5-ethanol
signal was detected in the only lung
cancer patient (Stage IIA) analysed so far.
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