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	RESULTS

METHODS

•	 We have developed an assay - the Mercy Halo Ovarian Cancer Test - for the early detection of HGSOC 

that uses combinations of 2-3 biomarkers co-localized on the surface of single extracellular vesicles

•	 The best combination had a sensitivity of 83.3% for HGSOC stage I/II vs healthy controls and 90.5% for 

all HGSOC vs healthy controls at 95% specificity

•	 The test also had fewer false positives and fewer false negatives than conventional plasma CA125 ELISA

•	 These results show sufficient promise to form a training model that will be applied to a larger study using 

plasma from women with early and late HGSOC, benign adnexal masses, healthy controls, inflammatory 

conditions, and off-target cancers as the next step towards development of an MH co-localized plasma 

EV early detection test for ovarian cancer

	 CONCLUSIONS

Four of the best-performing biomarker combinations can distinguish all stages of HGSOC 
and distinguish stages I/II vs benign samples with AUCs of 0.905 - 0.952.

The Mercy Halo Assay detects up to 3 co-localized biomarkers on the surface of 
extracellular vesicles.

One of the best-performing MH OC combinations (BST2, MUC1, sTn) outperforms CA125 
ELISA: Fewer false positives and negatives than CA125 ELISA.

FIGURE 2: (1) EVs are purified from plasma using size exclusion chromatography. (2) EVs are captured by antibody-
functionalized magnetic beads. (3) Captured EVs are incubated with a set of antibody -DNA conjugates. The double-
stranded DNA molecules contain a complementary single-stranded overhang. (4) Complementary antibody-DNA 
conjugates bound to the same EV are close enough to hybridize and become ligated. (5) Ligated template DNA is 
detected by qPCR. 

FIGURE 3: Box and whisker plots and ROC curves for four of the best-performing MH OC combinations are shown above. 
Healthy control signal is almost indistinguishable from signals obtained from patients with benign adnexal masses. A 
high proportion of all stages of HGSOC were separated from most healthy and patients with benign disease (controls). 
Thus all stages were detectable by these combinations with AUCs of 0.859 - 0.955.

FIGURE 5: MH OC vs CA125 shows equivalent performance (A) when comparing HGSOC against healthy donors 
but MH OC outperforms (B) CA125 when separating HGSOC from healthy and benign samples.

FIGURE 4: One of the best-performing MH OC combinations, BST2, MUC1, sTn, detected HGSOC in 6/11 (3 early, 3 late 
stage) with normal CA125 levels (<25 U/mL), women who CA125 flagged as false negatives. It also correctly classified 
7/8 women with benign masses with elevated CA125 (>25 U/mL), women who CA125 flagged as false positives. If this 
performance continues to hold in an MH based early detection program of reducing false positives and false negatives, 
women with OC could get the care they need sooner, and women who are cancer free could be spared the stress and 
downstream work ups arising from false positive CA125 assay results.

Using this approach, we evaluated 49 antibody combinations recognizing 2 or more biomarkers per combination. 

PCR cycle threshold (Ct) values were measured for each of 49 biomarker combinations and the data were evaluated 

using univariate analysis. Performance was compared to plasma CA125 measured at Mercy using a commercial 

ELISA kit. Sample provenance is described in Table 1 and the cohort of patients we tested is shown in Table 2.

INTRODUCTION

POSTER #3390

Ovarian cancer (OC) is one of the deadliest cancers, with 314,000 new 

cases and 207,000 deaths globally in 2020. Standard OC diagnosis includes 

measuring levels of circulating CA125 protein and transvaginal ultrasound 

(TVUS). However, because these tests have poor sensitivity (SE) and 

specificity (SP), their use in screening is suggested only for women with 

hereditary risk for ovarian cancer who wish to retain their ovaries, not for 

average-risk women. Currently efforts to develop multi-cancer early 

detection (MCED) screening tests based on detecting circulating tumor 

DNA (ctDNA) in blood have so far had poor SE and SP for early-stage 

OC. Our approach assesses individual extracellular vesicles (EVs) that are 

shed into the circulation by cancer cells. The Mercy Halo Ovarian Cancer 

(MH OC) test detects co-localization of multiple biomarkers on the EV 

surface leading to both improved SE and SP compared to either CA125/

TVUS or single-biomarker approaches.

TABLE 1: Sample Provenance.

Patient Source Source Type

Late-stage HGSOC ProteoGenex and Reprocell Commercial vendor

Early-stage HGSOC ProteoGenex and Reprocell Commercial vendor

Benign samples ProteoGenex Commercial vendor

Healthy controls Mercy BioAnalytics collection In-house collection

TABLE 2: Cohort of patients tested in this study.

Cohort Patients Age (median) CA125

Early HGSOC (Stage I/II) 18 48-80 (57) 5 normal, 13 elevated

Late HGSOC (Stage III/IV) 24 37-80 (54) 5 normal, 19 elevated

Benign Ovarian Tumors 26 23-76 (39.5) 18 normal, 8 elevated

Healthy 24 22-72 (52.5) All normal

TABLE 3: Sensitivity for HGSOC vs healthy controls or healthy controls and benign samples for 8 of the best-
performing MH OC combinations out of the 49 combinations that were tested. The performances of the combinations 
shown in bold are also shown in Figure 3. These were selected based on their sensitivity, ability to differentiate 
cancer from benign masses, and sensitivity for detection of early HGSOC.

Biomarker combinations  Overall Sensitivity vs. Healthy 
at 95% Specificity 

Overall Sensitivity vs. Healthy/Benign 
at 95% Specificity 

BST2, FOLR1, MUC1  0.905 (95% CI: 0.774-0.973) 0.690 (95% CI: 0.529-0.824)

MSLN, MUC16, sTn 0.905 (95% CI: 0.774-0.973) 0.690 (95% CI: 0.529-0.824)

FOLR1, MUC1, sTn  0.895 (95% CI: 0.752-0.971) 0.868 (95% CI: 0.719-0.956)

BST2, MUC1, sTn 0.810 (95% CI: 0.659-0.914) 0.810 (95% CI: 0.659-0.914)

FOLR1 and MUC16 0.738 (95% CI: 0.580-0.861) 0.500 (95% CI: 0.342-0.658)

BST2 and CA19-9 0.333 (95% CI: 0.196-0.495) 0.524 (95% CI: 0.364-0.680)

BST2 and MUC1 0.810 (95% CI: 0.659-0.914) 0.786 (95% CI: 0.632-0.897)

MUC16 and sTn 0.810 (95% CI: 0.659-0.914) 0.762 (95% CI: 0.605-0.879)

Figure 1. Schematic of a cell 

shedding EVs.

BST2, FOLR1, MUC1
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Mercy Halo detected 6/11 with 
ovarian cancer that did not 

have elevated CA125

Women with ovarian cancer 
and normal CA125

Women with benign masses 
and elevated CA125

Mercy Halo correctly reported 
7 out 8 benign masses as not 

cancer that had elevated CA125

FOLR1, MUC1, sTn vs. CA125 (HGSOC vs. benign/healthy)
AUC: 0.952 – 95% CI (0.9 –1)

6.1

FOLR1, MUC1, sTn vs. CA125 (HGSOC vs. healthy)
AUC: 0.967 – 95% CI (0.92 –1)
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Please visit the other Mercy BioAnalytics AACR poster 2232 -  Preliminary results for a novel single extracellular vesicle 
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