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A novel extracellular vesicle based liquid biopsy method for the early    
detection of cancer

• The sensitivity 0-12 months prior to diagnosis of HGSC of the EV-based blood test was 83% (89% Stage I/II)

• The specificity of the EV-based blood test was 97.7% 

• The AUC 0-12 months prior to diagnosis of the EV-based blood test was 0.94 

• In samples from women with a false positive transvaginal ultrasound (TVUS FP) who underwent trial surgery in 
the USS arm and had benign pathology, the specificity of the EV-Blood Test was 97.6%. (Figure 1)

• In positive QC controls the %CV was 0.6% and in negative controls the %CV was 12.7% to 20.9%

• Screening for ovarian cancer (OC) that relies on CA125 and imaging lacks early-stage 
sensitivity. In the United Kingdom Collaborative Trial of Ovarian Cancer Screening 
(UKCTOCS) there was a significant decrease (10%) in late-stage high grade serous 
carcinoma (HGSC) observed in the multimodal screening arm. The authors concluded that to 
achieve a statistically significant mortality reduction, novel methods are required that detect 
more women with HGSC, earlier in the course of the disease.1,2,3 

• Extracellular vesicles (EVs) in blood offer increased sensitivity due to their abundance and 
specificity through the detection of multiple colocalized cancer-related biomarkers.

• The EV-based blood test was locked (biomarkers, classifier, cut-off) following a training 
study, after which we observed consistent assay performance in an independent cohort.

• Here we report on the analytical and clinical performance of the EV-based blood test in a 
retrospective-blinded-evaluation nested within the UKCTOCS which represents the intended 
target population for clinical application of this test.

• Samples from patients who had a false positive result in the USS (ultrasound screening) arm 
and underwent trial surgery resulting in benign findings were also evaluated.

Introduction Key Takeaways
• The EV-based blood test has high sensitivity and specificity for HGSC in 

asymptomatic postmenopausal women 
• The EV-blood test may be suitable for ovarian cancer screening.

Figure 1 . EV-based blood test sensitivity and specificity by group, 0-12 months prior to diagnosis
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• The EV-based blood test is capable of highly sensitive and specific detection of early-stage 
HGSC in asymptomatic postmenopausal women. 

• The rigor of the prospective-specimen-collection, retrospective-blinded-evaluation (PRoBE) 
design4 supports the conclusion that the EV-based blood test may be suitable for ovarian 
cancer screening. 

• Control data demonstrates highly reproducible day to day assay performance

• The technology is extendable to other cancers, potentially expanding its clinical utility beyond 
ovarian cancer.

Conclusions

*EOC = Epithelial ovarian cancer, iEOC = Invasive epithelial ovarian cancer

Methods

QC Control 1 Control 2 Control 3
Mean 0.033 0.185 0.955

SD 0.007 0.023 0.006
%CV 20.9% 12.7% 0.6%

Figure 2. ROC Curves for EV-based blood test for HGSC 
using HGSC samples drawn 0-12 months prior to diagnosis. 

Table 1. Table of QC Control performance over 37 days of 
this clinical evaluation study

Results
EV-based blood Test: 
A. EVs were enriched from human serum by 

SEC (size exclusion chromatography).
B. Antibodies to cancer-associated, cell-

surface biomarkers used for EV capture 
and detection were conjugated to magnetic 
beads (capture) or complementary DNA-
conjugated oligonucleotides (detection). 

C. SEC-enriched EVs were captured using 
antibody-functionalized magnetic beads.

D. Immunocaptured EVs were then incubated 
with two additional cancer-specific 
biomarker detection antibodies. The 
dsDNA oligonucleotides contain single-
stranded overhangs which ligate only when 
in proximity on the same EV to a 
complementary probe-antibody, generating 
a template for PCR.

The Ct values from each qPCR reaction were 
used by the test algorithm to calculate the final 
OC Test score.
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SensitivitySpecificity

Group Controls Benign
(TVUS False Positive)

Borderline
EOC* Non-EOC Non-HGSC

iEOC*
HGSC iEOC

All Stage
HGSC iEOC

Stage I/II
HGSC iEOC
Stage III/IV

% 97.7 97.6 8 20 33 83 89 81
N,

95% CI
1149/1176,
96.7-98.4

84/86,
91.9-99.7

2/24,
2-26

1/5,
4-62

2/6,
10-70

34/41,
69-92

8/9,
57-98

26/32,
65-91

A.All-stage
B.Stage I/II


