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

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.
The following CLC & IB components will be addressed in this presentation:

= Barriers to uptake of liquid biopsies into standard of care.
» Address disparities due to perceptions and treatment decisions relating to utility of liquid biopsies.
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Liquid Biopsies (ctDNA) in Clinic for Colorectal Cancer
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Depiction of origin and fates of circulating tumor DNA relative to cell-free DNA
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Bredno, J. et al, 2021. Clinical correlates of circulating cell-free DNA tumor fraction. PLOS ONE 16, e0256436.



Diagnosis

Minimal Residual Disease

Treatment Response

Acquired Resistance

.._‘ .

e mmee - ASCO Daily News

Kasi PM. ctDNA Assays: Exploring Their Clinical Use in Oncology Care. January 2022. ASCO Daily News. °




Molecular Recurrence Clinical / Radiographic Recurrence

ctDNA detectable at varying limits Micrometastases in various organs (eg, lung
based on shedding and organs involved present, but not initially detectable on scans)
Surgery
Adjuvant Therapy 9-12 months

Adjuvant-plus ASCO Daily News

9

Kasi PM. Utility and Debate of Liquid Biopsy Assays in Surveillance Setting. March 2023. ASCO Daily News.
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TUMOR-INFORMED PLATFORMS

@ Tumor tissue @ Sequenced to make
ﬁ biopsy required = custom panel of
|l| limited genes for
individual patient

PCR-based assays Blood required

used to detect for
presence of ctDNA

Early stage cancers to detect
presence of molecular or
minimal residual disease
after curative-intent surgery.
Also for advanced stage
cancers post-curative
treatment, or to assess
response to systemic
therapy or immunotherapy.

Next generation sequencing
(NGS)-based panels for
advanced/metastatic solid
tumors.

ctDNA + Methylation -
epigenomic markers for
early stage cancers for
detection/diagnosis, as well
as for presence of molecular
or minimal residual disease
after curative-intent surgery.

Blood only
required

TUMOR-AGNOSTIC PLATFORMS
(TUMOR-UNINFORMED OR PLASMA-ONLY PLATFORMS)

Tumor-informed Platforms
Versus
Tumor-agnostic
(tumor-uninformed or
plasma-only)
Platforms

ASCO Daily News

Kasi PM. ctDNA Assays: Exploring Their Clinical Use in Oncology Care. January 2022. ASCO Daily News.



Figure 1. ctDNA Testing Platforms.
ctDNA
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RIGHT vs. LEFT
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Treatment options for patients with mCRC

KRAS-
G12C
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Intratumoral and temporal heterogeneity

Subclone 1

Intratumour heterogeneity

Intercellular genetic
and non-genelic heterogeneity

Response

s Progression

“Gione” 600
Resistant
Clones

. Burrell RA, et al. Nature. 2013;5Q%:338.
' @ paShtoon kaS| Misale S, et al. Cancer Discov. 2014;4:12609.



15t line metastatic setting

Liquid biopsy as a complimentary and adjunct tool to tissue testing




Opportunities for Precision Medicine are Missed Up to 30% of the Time

Frequency of tissue insufficiency

Gl BILIARY TRACT PROSTATE
CANCERS 2 CANCERS 4 CANCER’
OVARIAN
CANCER BREAST
CANCER 3 NSCLC 56

W 25

~10%

m 20

Gl = gastrointestinal, NSCLC = non-small cell lung cancer

1. Zehir A, Benayed R, Shan RH, et al. Nat Med. 2017;23(6):703-713; 2. Nakamura Y, Taniguchi H, Ikeda M, et al. Nat Med. 2020;26(12):1859-1846; 3. Meric-Bernstam F, Brusco L, Shaw K, et al. J Clin Oncol.
2015;33(25):2753-2762; 4. Lamarca A, Kapacee Z, Breeze M, et al. J Clin Med. 2020;9(9):2854; 5. Hagemann IS, Devarakonda S, Lockwood CM, et al. Cancer. 2015;121(4):631-639; 6. Aggarwal C, Thompson JC, Black TA,
et al. JAMA Oncol. 2019;5(2):173-180; 7. Hussain M, Corcoran C, Sibilla C, et al. Clin Cancer Res. 2022;28(8):1518-1530.



Anti-EGFR Anti-VEGF
- ] OS (months) OS (months)
15t line Anti-EGFR therapy
selection 42.9 27.5

* Selection of the patient for

anti-EGFR — tissue “ 43.4 32.0
o LEFT
* RAS-wildtype “ 38.3 28.0

* BRAF-wildtype
* HER2-negative

PARADIGM 37.9 34.7

PARADIGM 42.1 35.5
(ctDNA hyper-
selected)

* Role for liquid biopsies (YES)

Shitara K et al.
Negative hyperselection of patients with RAS wild-type metastatic colorectal cancer for panitumumab: A biomarker study of the phase IIl PARADIGM trial.
DOI: 10.1200/JC0.2023.41.4_suppl.11 Journal of Clinical Oncology 41, no. 4_suppl (February 01, 2023)



Potential Advantages of Using ctDNA Assays to
Assess Actionable Mutations

* Analysis of trial enrolment of patients with advanced Gl cancers using ctDNA sequencing (GOZILA,
n = 1687) vs tumor tissue sequencing (GI-SCREEN, n = 5621)
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© 60 4
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GI-SCREEN GOZILA 0 o 10 15 20 25 30 35
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Nakamura. Nat Med. 2020;26:1859.



RAS-testing and turnaround times

B <5days ® <10days ® <14 days ® 15 or more days

15 or more days

Sangareé L, Delli-Zotti K, Florea A, Rehn M, Benson AB, Lowe KA. An evaluation of RAS testing among metastatic colorectal cancer patients;in the USA.
Future Oncol. 2021 May;17(13):1653-1663. PMID: 33629919.
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Potential Advantages of Using ctDNA Assays to
Assess Actionable Mutations

* Analysis of trial enrolment of patients with advanced Gl cancers using ctDNA sequencing (GOZILA,
n = 1687) vs tumor tissue sequencing (GI-SCREEN, n = 5621)
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Blood TMB or Liquid TMB (bTMB)

Tableau (n=3773)
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Figure 1: Distribution of blood TMB (bTMB) scores across solid tumors
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Tumor Type
NSCLC
Colorectal
Liver (HCC)

Cholangiocarcinoma
Pancreatic
Gastric
Bladder
Renal (RCC)
Prostate
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Endometrial

Cervical squamous
Breast
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Head & Neck
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T™B
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16.49
10.44

10.07
15.25
12.29
17.18
9.06
12.2
11.79
33.65

9.81

12.87

20.19

13.31

Median 80th
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Table 1: Distribution of TMB scores (defined as
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Microsatellite Instability - Plasma

0 20 40 60 80 100 Tissue status: MSI-H  MSI-H MSS MSS

Sample No.: n=84 n=19 n=859 n=174

N

| cfDNA+ tissue+ | cfDNA- tissue+
[l cfDNA-tissue- [l cfDNA+ tissue-

Validation of Microsatellite Instability Detection Using a Comprehensive Plasma-Based Genotyping Panel.

Clin Cancer Res. 2019 Dec 1;25(23):7035-7045. PMID: 31383735. CLINICAL CANCER

RESEARCH



HER2-targeted therapies in patients with HER2+ metastatic colorectal cancer

JAV=ESS

Trastuzumab + HERACLES-A 28% Fatigue 16%

lapatinib (n=32) — 2016 Decreased LVEF 6%
Trastuzumab + MyPathway 32% 2.9m 11.5m Hypokalemia 5%
pertuzumab (n=84; 57 evaluable) — 2019 Abdominal pain 5%
Pertuzumab and T- HERACLES-B 9.7% 4.1m Not Thrombocytopenia 7%
DM1 (n=31) — 2020 reported

Trastuzumab DESTINY-CRCO1 45.3% 6.9m 15.5m Neutropenia 15%
deruxtecan (N=78; 53 HER2+) — 2021 Anemia 13%
Tucatinib + MOUNTAINEER 38.1% 8.2m 24.1m Hypertension 7%
trastuzumab (n=117) *FDA Approved Diarrhea 3.5%
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HER2/ERBB2 - Plasma

80% -

Results:

60% - « 47 of 48 samples had detectable
% 40% 1 B APCN <25.82 CtDNA
s B APCN 225,82 « 46 of 47 samples were ERBB2-
i amplified on the basis of cfDNA
$ = w122 copies];
£ . @ sensitivity (95 Cl, 87.2%-—
fé 00 Q04 ]
- - An adjusted ERBB2 pCN of 25.82
> copies correlated with ORR and

o PFS (P = 0.0347)

Plasma HER2 (ERBB2) Copy Number Predicts Response to HER2-targeted Therapy in Metastatic Colorectal Cancer.
Clin Cancer Res. 2019 May 15;25(10):3046-3053. PMID: 30808777.
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Cholangiocarcinoma:

Target-rich disease

Minor, peripheral
biliary duct
dilation

Intra-
hepatic
tumor







Real-time circulating tumor DNA
profiling of advanced
cholangiocarcinoma (CCA)
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Kasi PM et al. JCO PO January 2019 & Journal of Clinical Oncology 36, no. 15_suppl (May 2018) 4089-4089.



[issue L iquid | Combined
FGFR2 fusions 3.40%]  130%]  6.80%
IDH1/2 8.10% 750%|  8.40%
BRAF V600E 1.00%|  3.00% 2.50%
HER? 3.80% | 3.00%
MET 1.30% | 0.70%
BRCA1/2/ATM | 2.60%| | 2.00%
PIK3CA 3.00% 8.80%|  4.70%
ERRFI1 - 250%|  0.70%
Totalactionable|  23.20%|  33.10%|  28.80%

Kasi PM et al. ASCO GI 2021. Comparative landscape of actionable somatic alterations in advanced cholangiocarcinoma from
circulating tumor and tissue-based DNA profiling.
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ctDNA as a rapid surrogate of tumor response

Half-life of ctDNA in ctDNA levels fall >90% in 2 weeks in

circulation is measured in responding CRC patients

minutes/hours %

Protein markers (CEA) may

have half-life of days, with
post-treatment spikes

o
e

H
o
1

ctDNA Levels

Similar findings also seen in
urinary ctDNA.

Husain et al CCR ‘17 Timepoints  Tie et al Annals Oncology ‘15
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Circulating

tumor DNA

and plasma
microsatellite

instability
during PD-1
blockade

J Gastrointest Oncol Aug 17 2020;
11(4):826-828




Circulating tumor DNA and plasma microsatellite instability during PD-1 blockade

Baseline Week2 Week3 Week4 Week6 Week8 Week10 Week12 Imaging
Patient 1 — MSI-High |CtDNA Highest VAF 0.7% ND ND ND
P -Hi Response

ancreas MSI-High Plasma + X X X
Patient 2 — MSI-High |CtDNA Highest VAF 0.4% ND
CRC MSI-High Plasma + X Response
Patient 3 — MSI-High |CtDNA Highest VAF 0.7% ND
CRC MSI-High Plasma + X Response
Patient 4 — MSI-High |CtDNA Highest VAF 16.4% 0.3% ND ND

i -Hi Response
Gastric MSI-High Plasma + + X X
Patient 5 — MSI-High | CtDNA Highest VAF 42.2% 0.6% 0.9%
CRC MSI-High Plasma + + X Response
Patient 6 — MSI-High [CtDNA Highest VAF ND ND
Esophageal MSI-High Plasma + Response
X
Patient 7 — MSI-High |CtDNA Highest VAF 31.2% 4.4% 0.3%
CRC MSI-High Plasma + + + Response
Patient 8 — MSI-High | CtDNA Highest VAF 11.7% 20.9% 18.1%
CRC MSI-High Plasma + + + Progression
Patient 9 — MSI-High [CtDNA Highest VAF 0.2% 0.8%
-Hi Progression
CRC MSI-High Plasma + +
Patient 10 — MSI- CtDNA Highest VAF 4.4% 2% 10.5%

i -Hi Progression
High CRC MSI-High Plasma + + + g
Patient 11 — MSI- CtDNA Highest VAF 0.2% ND 0.3% 0.6%

. g Progression
High CRC MSI-High Plasma + + + + g
Patient 12 — MSI- CtDNA Highest VAF 2.4% 2.7% 1.7%

High CRC MSI-High Plasma + + + Progression
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nature cancer

03 August 2020
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ASCO Daily News

Kinetics of Liquid Biopsies in Predicting
Response to Immunotherapy
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Frequency of cases with detectable ctDNA (%)

Gastroesophageal Pancreas Breast

Localized disease 1 Metastatic disease

* Detectable levels of ctDNA
* Varies between different tumors and between different stages of the tumor
* 49 to 78% of patients with localized tumors and in 86 to 100% of patients with metastatic tumors of these four types

(Bettegowda, Sausen et al. 2014)
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Lee J, et al: Multimodal circulating tumor DNA (ctDNA) colorectal neoplasia detection assay for asymptomatic and early-stage colorectal cancer (CRC).
Journal of Clinical Oncology 39:3536-3536, 2021




ctDNA excretion from each metastatic site
Among cases with RAS mutation by plasma-BEAMing (n=87)*
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FIG 1. Shedding and amount of detectable circulating tumor DNA varies by location of metastatic site. Liver metastases
appear to shed the most DNA, followed by the peritoneum and lung.
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Surgical trauma-induced cfDNA affects ctDNA detection
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ctDNA-positivity at MRD time point is predictive of
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Perceived utility of ctDNA testing and dimensions of well-being
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Kaplan—Meier Estimates of Recurrence-free Survival
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A.F. Sobrero et al. | European Journal of Cancer 138 (2020) 182—188
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Summary/Future Directions
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Targeted methylation-based multi-cancer early detection test (MCED)
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Figure 4: Simplistic overview of PRRT
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