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STATE LAW: 

The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that relate to patient care must include a cultural 
diversity/linguistics component. It has also passed AB 241, which states that as of January 1, 2022, all continuing education courses for a physician and surgeon must contain 
curriculum that includes specified instruction in the understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may impact their access to care.

EXEMPTION:

Business and Professions Code 2190.1 exempts activities which are dedicated solely to research or other issues that do not contain a direct patient care component. 

This presentation is dedicated solely to research or other issues that do not contain a direct patient care component. 

Cultural Linguistic Competency (CLC) & Implicit Bias (IB)

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241
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Cancer Earlier Detection
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Earlier detection  stage shift

The Way to Win the War: Early Detection
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The Human and Financial Cost of Cancer Care

= $55 billion

5-Year Survival

CANCER STAGE AT DIAGNOSIS

100% 93% 72% 22%

0 I/II III IV

Patient Cost*

$22K

$97K

$159K
$183K

Everyone Pays the Costs of 
Cancer Treatment

Source: American Cancer Society



Race/ethnicity Bias in Cancer Screening
 Persistent racial and ethnic disparities in cancer mortality. Non-Hispanic Black (NHB) have highest 

incidence and mortality rates of all major cancer types. 

 Persistent racial and ethnic disparities in cancer screening and stage at diagnosis. E.g. in LA 
County: 73.6% of minority females had a Pap test (vs. 82.6% White); 70.0% of minorities had a 
mammogram (vs. 79.3% White); and 42.0% of Hispanic/Latinx (H/L) and 57.7% of NHB were up-to-date 
with colonoscopy (vs. 64.4% of White). Minority patients are more likely to be diagnosed in late stage. 
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The Screening Challenge

Source: American Cancer Society
NOCR, U Chicago, 2021

No general screening available today for many cancer types (ovarian, liver, pancreatic, esophageal, stomach,…) 
Less than half of diagnosed cancers are detected by screening. 

Source: American Cancer Society

The solution:
Multi-Cancer Early Detection (MCED)

Blood Testing
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The National Plan



• Novel risk stratification for somatic cancer risk
• Primary prevention via blood-based detection of 

pre-cancer lesions (NIH U01)

• Novel cancer early detection technologies: A.I. in 
combination with blood sequencing (BESTSeqS) 
and imaging (Felix Civitas – Lustgarten Foundation) 

• VALETE trial: randomized prospective screening of 
the general population for cancer early detection

• MRD and monitoring for recurrence

• Math/Machine Learning/AI Division of 
Mathematical Methods for Cancer Evolution and 
Early Detection
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Circulating Tumor DNA (ctDNA) and Cell-free DNA (cfDNA) 

Bettegowda et al. STM 2014
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ctDNA: Shedding Varies Across 
Different Organs
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ctDNA: CancerSEEK (Cohen et al. Science 2018) 
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DETECT-A (Lennon, Science 2020)
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Gallery test (Grail)

Methylation-based test

76% Sensitivity
99.5% Specificity
43.1% PPV

88% Tissue Localization Accuracy

Cost: $949
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Cell-free DNA (cfDNA) & RealSeqS

RealSeqS 
- Single primer pair, 350K 

amplicons, high coverage of key 
regions

- 1mL of plasma (3 pg of DNA)

Size (bp) 
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Cancer 

- cfDNA can be analyzed for 
both aneuploidy and 
fragmentomics

- More pervasive “signal”

Healthy 
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Douville et al. STM 2024

RealSeqS was used in combination with a 
novel algorithm called Alu Profile 
Learning Using Sequencing (A-PLUS) to 
evaluate aneuploidy in plasma cell-free 
DNA through the amplification of 
~350,000 repeated elements with a single 
primer on 7615 samples provided a 
sensitivity of 51% at 98.9% specificity. 
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The BestSEEK Technology

BestSEEK
Technology

AI Classifier

Fragmentomics Aneuploidy

• 72% Sensitivity at 99% Specificity, AUC= 0.95
• 2 primer pairs, high coverage of highly repetitive region
• Low Cost
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VALETE prospective randomized validation 
trial (n=30,000)

Positive tests referred to Early Detection Tumor Board
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Early Detection of Advanced Adenomas
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Better Detection of Advanced Adenomas (AA) Using 
cfDNA than ctDNA

To be submitted

- In a pilot study of 20 AA patients the most sensitive tumor-informed mutational 
approach using ctDNA (digital, with 96 wells per sample) had 8% sensitivity vs 40% 
sensitivity using RealSeqS on cfDNA

- In a second blinded set of 40 AA patients and 32 controls RealSeqS on cfDNA plus 
proteins achieved 40% sensitivity with 94% specificity.
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Performance Comparison on Adenomas 
(sensitivity/specificity)

Methodology All Adenomas High Grade Dysplasia ≥ 2 cm ≥1 cm but <2 cm

RealSeqS Fragments 22.5, 100 12.5, 100 26.3, 100 23, 100

RealSeqS Aneuploidy 27.5, 93.8 25, 93.8 31.6, 93.8 23, 93.8

17-protein Panel 12.5, 100 37.5, 100 5.3, 100 7.6, 100

RealSeqS + Proteins 49, 93.8 62.5, 93.8 42.1, 93.8 23, 93.8

FIT 37.5, 96 50, 96 42.1, 96 23.1, 96

Cologuard (mt-sDNA) 60, 90 75, 90 68.4, 90 38.5, 90

Cologuard Next-Gen 60, 92.7 75, 92.7 68.4, 92.7 38.5, 92.7

Guardant Shield 13.2, 89.9
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MRD, Monitoring Recurrence & Guiding Therapy
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Monitoring Disease
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Cohen et al. Nat Biotech 2021

SaferSeqS technology
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Tie et al. Gut 2018

The Dynamics Study
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The Dynamics Study

Tie et al. Gut 2018
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The Dynamics Study (2022) 
• Randomized phase II study (N=455) in 

stage II colon cancer patients where 
patients were randomized 2:1 to have 
treatment decisions guided by either 
ctDNA results or standard 
clinicopathologic features

• ctDNA-positivity at 4-7 weeks postop 
prompted chemotherapy initiation 
whereas ctDNA-negative patients were 
not treated

• Primary endpoint was RFS at 2 years
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The Dynamics Study (2022) 
• Randomized phase II study (N=455) in stage II colon cancer 

patients where patients were randomized 2:1 to have 
treatment decisions guided by either ctDNA results or 
standard clinicopathologic features

• ctDNA-positivity at 4-7 weeks postop prompted 
chemotherapy initiation whereas ctDNA-negative patients 
were not treated

• Primary endpoint was RFS at 2 years

• ctDNA-guided approach resulted in lower chemotherapy use 
compared to standard management (15% vs. 28%) with a 
non-inferior 2-yr RFS (93.5% vs. 92.4%)
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The Dynamics Study (2025) 



Thank you!
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