Novel Blood Based Circulating Tumor Cell Biomarker For Breast Cancer Detection
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BACKGROUND AND PURPOSE RESULTS
The goal of mammogram screening (and other breast-cancer screening tests) is to detect e Shed] Farihy B [Brraaly [Rars Of the 114 cancer cases (80% were stage 0~2), the subtypes were confirmed for 102 (62% ER/PR+ HER2-, 22% HER2+, 16% TNBC). CTC
Cells / mL blood
breast cancer earlier than it would otherwise manifest clinically, when it is more likely to crythrocytes primary tumor count was a significant predictor of cancer status (Likelihood Ratio P-value = 0.0001). At 90% specificity (exact 95% Cl: 78.2%, 95.6%) sensitivity
be localized. Data clearly show that detection of breast cancers at smaller sizes and earlier oo Iy . was 56.3% (95% Cl: 43.3%, 68.6%) for the most common subtype ER/PR+HER2-, 36.4% (17.2%-59.3%) for HER2+, 43.8% (19.8%- 70.1%) for
stages is associated with better patient outcomes, lower morbidity, and reduced breast cancer ooy TNBC, and 46.5% (37.1%- 56.1%) overall.
) @ -~
deaths.** N . o o ® . ® - ogo; - ’: y Sensitivitywas 62.5% (35.4%- 84.8%) for late stage (Stage l11/1V cancer) and 43.5% (33.2%-54.2%) for early stage (Stage O, | or || cancer) patients.
There is an unmet need for a blood test to detect breast cancer in women with dense breast ISl « @ In the subset of 41 individuals with an indeterminate classification of BIRADS 3 (likely benign) or BIRADS 4 (likely malignant) sensitivity was
tissue or clinically aggressive subtypes that may be missed by mammograms. Cell-free DNA B ©TC¢ Circulating tumor cell (CTC) 90% and specificity was 47.6% (95% Cl: 25.7%, 70.2%,).
in blood has shown 15-58% sensitivity for breast cancer.® In this study, we evaluated the y
performance of a circulating tumor cell (CTC) assay as a complimentary biomarker for detecting  creviating wmor ceis (C7Cs) The technolosicat chalienge i fining these extremely rae cels
. . . . . . the blood and to keep them viable for further analysis. Study Results: Test Performance for Various Clinical Statuses
breast cancer in an Asian population, which has high incidence of dense breast tissue.
ROC Curve for ER+/PR+/HER2- Subjects oIE CKGVS f°(')’ gg 851Ubiect5
AUC = 0.8680 =0.

METHODS AND STUDY DESIGN
A single-center, IRB-approved, prospective and blinded clinical study was conducted on 114 Taiwanese females with biopsy-confirmed breast cancer, and Subject Category Sensitivity (95% Cl)
50 healthy controls confirmed by ultrasound or mammogram rrig.21. Four milliliters of blood was collected prior to imaging and processed using the CellMax
biomimetic platform (CMx Platform™) which enumerates CTCs utilizing selection criteria based on a set of markers (cytokeratin 18, mammaglobin, CD45), BIRADS 3/4 920% 72 e

cell morphometry (size, N/C ratio) and nucleus morphology [rig.31. Logistic regression models for CMx CTC counts and patient age were used to assess the (25.7%, 70.2%)
classification performance of the CMx test [Fig.41.

0.50 0.50 -

Sensitivity
Sensitivity

Stage IlI/IV cancer 62.5%
& (35.4%, 84.8%)
Subject gets mammogram ey Total Samples: 164 | Number m
and/or ultrasound - ” CTC: CTC Patient Age 0.25 0.25
——— O | — . Control (Healthy) 50 Intact, nucleated cells Counts
V- Final Clinical Stat - >
} == 2 inal Clinical Status Sree Calr e CK18+ & CD45 l Stage O/I/” cancer 43.5 /O
Stage 0 12 . (33.2%, 54.2%)
Mammogram and/or Final Clinical Status Regression 0.00 — 0.00 -
ultrasound (Procedure) (Biopsy) Compared To Stage 1 39 AR : : : : , I I | I I
0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00
Stage 2 41 l
e, 1 - Specificity 1 - Specificity
O CTC Outcome Stage 3 9
> (4 0....:..;
Blood sample to CellMax Lab ‘0rte-t >tage 4 !
Unstaged 6
CMx Platform CTC Outcome -
(Sample Processing) (Calculation) Total Diseased 114

[Fig.2] Prospective study design to evaluate the performance of the CMx test for early and pre-cancer detection. [Fig.4] CTCs which are intact, nucleated, and EpCAM+CK18+/CD45- are enumerated and CO N C LU S I O N S

combined with patient ages using a regression algorithm to derive a patient's risk score. . . . . . . .
Circulating tumor cells as a blood-based biomarker have great potential for use in the management of breast cancers. Testing for CTCs is

CMx™ PLATFORM efficient, non-invasive, and can improve the current standard of care. In this initial study, our CTC assay was shown to be a significant predictor
For Isolating Pre-cancer . CAPTURED CTC |.o-oovvoooy | AIR FOAM ENABLED RELEASE of cancer by demonstrating robust performance in distinguishing breast cancer patients from healthy controls. The CTC assay can easily be
and Cancer Cells Strong binding of target cells to the chip : Gentle release preserves intact CTCs

combined with cfDNA to enhance detection rates. Proof-of-concept data also suggests potential for a rule out test to avoid unnecessary follow-
________ BIOMIMETIC SURFACE up/biopsies in BIRADS 3/4 patients. This assay is rapid, inexpensive, and easy to implement in most clinical labs. Given its broad applicability,

Minimizes non-specific binding \J STEEY, this technology has the potential to have a substantive impact on the diagnosis and treatment of many cancers.
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N PRECISE FLOW FOR CTC PURIFICATION
ENGINEERED EpCAM Ab Effectively washes away unwanted cells while retaining CTCs
Highly Sensitive DISCLOSU RE
[Fig.3] This study uses a patented microfluidic platform that processes 2mL of patient whole blood. It is particularly sensitive due to a number of innovations, including a high affinity EpCAM antibody, a biomimetic surface coating that rejects most blood cells and ability to gently The authors declare NO CO nﬂ|CtS Of |nte rest

release captured CTCs via a proprietary air-foam release mechanism. CTCs are stained and confirmed with MGB and CK18 antibody that is more specific for the epithelial cells derived from the breast tissue.
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