
INTRODUCTION

Sample Preparation

This study evaluates the impact of endogenous substances on a novel EVP-based assay for early 

detection of ovarian cancer. Serum from healthy donors were spiked with high physiological or 

pathological levels of common interferents, Hemoglobin (up to 32 mg/mL), Alkaline phosphatase (up 

to 0.7 U/mL), Conjugated bilirubin (up to 20 mg/mL), Total bilirubin (up to 30 mg/mL), Triglycerides 

(up to 200 mg/mL), Cholesterol (up to 5 mg/mL), Rheumatoid factor (up to 200 IU/mL), HAMA (up 

to 16.1 ng/mL), IgG (up to 6000 mg/dL), Urea (up to 5.2 mg/mL), Uric acid (up to 0.5 mg/mL), and 

Creatinine (up to 0.1 mg/mL). For the initial screen, three interfering substances were combined for 

testing, and if there was an impact on the assay, the substances were then tested individually. The effect 

of substances on the assay was evaluated across clinically relevant concentrations. The interferent was 

considered significant if the assay signal deviated from the control by more than the mean ± 3 standard 

deviations. Additionally, 84 commercially sourced samples from patients with Rheumatoid arthritis were 

evaluated and compared to 724 normal healthy controls.

Ovarian cancer is often diagnosed at an advanced stage, contributing to a five-year survival rate of 30%, 

compared to over 90% when detected early. Ovarian cancer causes roughly 12,000 deaths annually in 

the U.S. and over 200,000 globally. Effective early detection remains one of the greatest unmet needs in 

women’s health. To address this urgent clinical challenge, we have developed a novel extracellular vesicle 

and particle (EVP)-based assay that enables early, minimally invasive detection. Our assay targets five 

key biomarkers, Muc-1, BST-2, FOLR1, Muc-16, and sialyl-Tn (sTn), all of which are overexpressed in 

ovarian cancer, positioning this assay as a promising tool for transforming early diagnostic strategies. The 

test employs these five biomarkers in three combinations to capture and detect EVPs from human serum 

to distinguish high-grade serous ovarian carcinoma (HGSC) from both benign ovarian tumors and normal 

samples. Here, we evaluate the performance of the assay in the presence of common endogenous 

substances that are known to cause interference in other assays.

No clinically significant interference was observed at physiological levels. The largest impact on signal was observed with the 

addition of purified Rheumatoid factor at 200 U/mL, significantly above the normal range of 0-20 U/mL. These results were 

subsequently followed up by testing clinical samples from patients with Rheumatoid Arthritis, but no significant differences were 

observed when compared to healthy controls. 
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The EVP-based test for ovarian cancer screening demonstrates high specificity and minimal susceptibility to interference from 

common endogenous substances. These findings support its potential clinical utility for early ovarian cancer detection and suggest 

that integrating such assays into routine workflows could enable earlier intervention and improved outcomes. Moreover, the EVP-

based approach may be adaptable for the early detection of other cancer types, offering a broader platform for non-invasive cancer 

diagnostics. 
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Figure 2. All samples were prepared in a base matrix of Charcoal Depleted Serum. Positive Serum 

was contrived by spike-in of a strong ovarian cancer positive sample. Interferents (also diluted in 

Charcoal Depleted Serum) were added to both resulting negative and positive serum.

CONCLUSION

Figure 3. Distribution of OC test 
scores in positive and negative 
samples spiked with the 
interferent at designated 
concentrations or left unspiked as 
controls. The dotted lines indicate 
the mean ± 3 SD range, calculated 
for both positive and negative 
serum samples using n = 12 
replicates. None of the interferents 
tested cause false positivity or 
inhibit the MH assay.

Figure 4. Distribution of OC test scores in 
Normal (n = 724) and Rheumatoid 
Arthritis (n = 84) samples. Specificity was 
97.8% for the Normal group and 95.2% 
for the Rheumatoid Arthritis group. 
Fisher’s exact test p = 0.145.

Rheumatoid factor identified as a potential endogenous interferent

No significant difference between Normal vs Rheumatoid Arthritis samples

KEY TAKEAWAYS
• No clinically meaningful interference was observed with any of the endogenous substances 

evaluated.
• Comparative analysis of rheumatoid arthritis and normal samples demonstrated no significant 

differences.

EVP-BASED LIQUID BIOPSY ASSAY

Figure 1. A) Antibodies to cancer –associated, cell-surface biomarkers used for EVP capture and 

detection are conjugated to magnetics beads (capture) or complimentary DNA-conjugated 

oligonucleotides (detection). B) EVPs are captured using antibody-functionalized magnetics beads. C) 

Immunocaptured EVPs are 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 EVP to a complementary probe-antibody, generating a template for PCR. 
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