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Cultural Linguistic Competency (CLC) & Implicit Bias (1B)

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:

= Utility of ctDNA testing/liquid biopsies across cultures, and in terms of young onset colorectal cancer, assessing/weighing its
impact across patients from all backgrounds. Highlighting commonalities and differences among individuals in this patient
population. And challenges and needs that would be appropriate to address

» Highlighting disparities and access when it comes to young onset colorectal cancer.
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https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241

“Liquid Biopsies are an integral

part of my standard of care for

delivering personalized care for
our patients with cancer”

X: @pashtoonkasi 4
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Treatment options for patients with mCRC
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therapy

, @ pashtoon kasi Kasi PM et al. Colorectal Cancer. Lanz:et Oct 2019.



Intratumoral and temporal heterogeneity

. Burrell RA, et al. Nature. 2013;50%:338.
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ctDNA.

Dawn of a New Era

ctDNA: Dawn of a New Era
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Liquid Biopsies (ctDNA) in Clinic for Colorectal Cancer

@ NGS-based platforms for molecular profiling @ NGS-fpanel-based platforms for assessment
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Depiction of origin and fates of circulating tumor DNA relative to cell-free DNA

Genomic DNA in cells
(normal and tumor)

= Apoptosis
-
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cell death

o0 »

Mitosis

(+)

Bredno, J. et al, 2021.
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Clinical correlates of circulating cell-free DNA tumor fraction. PLOS ONE 16, e0256436.



Diagnosis

Minimal Residual Disease

Treatment Response

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




ctDNA - liquid biopsies for genotyping

Opportunities for Precision Medicine are Missed Up to 30% of the Time
= “Blood-based Next
Generation Sequencing Frequency of tissue insufficiency
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Anti-EGFR Anti-VEGF
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Shitara K et al.
Negative hyperselection of patients with RAS wild-type metastatic colorectal cancer for panitumumab: A biomarker study of the phase lIl 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

e 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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RAS-testing and turnaround times

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

15 or more days

Sangaré 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.




ctDNA —for EGFR-rechallenge

Targeted therapy

= Resensitization or ®

argeted therapy

Rechallenge for anti- sensitive tumor
(Resensitization;
EGFR therapv potential for
. targeted therapy @ Response
(cetuximab or rechallenge)
panitumumab)

Non-targeted
therapy containing
treatment (drug

holiday) Targeted therapy

Progression
secondary to
targeted therapy
resistance
multiple-sub-cloner

ASCO Daily News

CITY OF HOPE Pashtoon Kasi, MD, MS

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



Maximum target lesion variation vs baseline (%)
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ctDNA as a rapid surrogate of tumor response

ctDNA as a rapid surrogate of tumor response

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

decrease associated with circulation is measured in responding CRC patients
progression-free survival minutes/hours ..
and overall survival. Protein markers (CEA) may

have half-life of days, with 2%
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i i M BSa X
"2 ’\‘\\\\
Similar findings also seen in
urinary ctDNA.
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CANCER DISCOVERY
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ctDNA response assessment and survival
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Kinetics of Liquid Biopsies in Predicting
Response to Immunotherapy
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ctDNA for minimal residual disease assessment
ctDNA-positivity at MRD time point is predictive of
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Kaplan—Meier Estimates of Recurrence-free Survival
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jical trauma-induced cfDNA affects ctDNA detection T. V. Henriksen et al.
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A.F. Sobrero et al. | European Journal of Cancer 138 (2020) 182—188
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.g 1.00 7 Sustained clearance
S
@» 0.75- Sustained clearance: Reference
@ Transient clearance: HR: 19.72;
o 95% Cl: 8.61-45.17, P <0.0001
- 0.50 + No clearance: HR: 124.76;
3 95% ClI: 51.0-305.24; P <0.0001
[12]
$ 025
(] .
No clearance Transient clearance
O -

0 6 12 18 24 30 36
Time from landmark timepoint (months)

MRD positivity (%)

40 -
30 1 27.8%
22.4%
20 4
16.7%
Iu.a%
10 4 -
6.2%
I:m% Iz,a%
o 1
T T T T T T T
RAS/BRAF TMB high MSI high BRAF KRAS ERBBZ2 TP53
WT (N=208) (N=202) V600E G12C  amplification Y220C
(N=1,057) (N=163) (N=47) (N=33) (N=22)

Genetic mutation
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Why is colorectal a posterchild for liquid biopsies?

= Cannot forget biology;

high-shedders versus 00
low shedders. < .
% a 807
2 5
g :
E 3
5 8 404
l%'; § m-
0

Gastroesophageal Pancreas Breast

Localized disease [ Metastatic disease

CITY OF HOPE Pashtoon Kasi, MD, MS
(Bettegowda, Sausen et al. 2014)
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RIGHT vs. LEFT

IDGUT DERIVATIVE

4 fomales Patients_ Patients
4 sessile serrated 4 HINDGUT DERIVATIVE
lesions

4 males
4 mucinous tumors

Overall WORSE
prognosis

Overall BETTER

BRAFV600E

Ascending

colon p prognosis
/
+ CIMP-high Ry D<=tcndng 4 CMS-4-MS|
4 BRAF mesenchymal
. Sigmoid 4 CMS-2-canonical

4 MSI-high colon distally
4 CMS-1-MSI

immune tumors 4+ TP53
4 CMS-3-metabolic 4 APC

Rectum
tumors

(4 KRAS)
, @ pashtoon kasi Kasi PM et al. Colorectal Cancer. La?\(c):et Oct 2019.
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(N = 334) o

(N=17) :

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




DNA excretion from each metastatic site
Among cases with RAS mutation by plasma-BEAMing (n=87)*

P=0.052

Tissue

MT WT

79 8

25

(2]
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O
-
o
©
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—-—
—
O
R
=
=

104 120

. . a ‘
Liver Peritoneum Lung * Excluding the cases with RAS wild type by plasma assay

(N=66) (N=7) (N=14) **derived from Kruskal-Wallis test with Holm method

— @ 7%

VIRTUAL




Brain

Lung

Paritoneum

Liver

FIG 1. Shedding and amount of detectable circulating turmor DINA varies by location of metastatic site. Liver metastases
appear to shed the most DNA, followed by the pertonsum and lung.

Kasi PM, Fehringer G, Aleshin A, Kopetz S. Reply to F. Dayyani et al. JCO Precis Oncol. 2022 Jul;6:€2200275. doi: 10.1200/P0.22.00275. PMID: 35834757.




Beyond prognostic; Is it predictive?

= Opening up clinical trial
opportunities for both
escalation and de-
escalation.

= CIRCULATE-US

207 HR =15.8 (Pos > Pos vs. Pos > Neq)
0— 95% CI, 5.7 to 44.2, P<0.001
| |
3 9 15
ctDNA dynamics ——— Neg > Neg Neg > Pos
—— Pos > Neg —— Pos > Pos

ASCO GaSTrOinTeSﬂnal - presenTeD BY: Masahito Kotaka

CITY OF HOPE Pashtoon Kasi, MD, MS Cancers Sym posium

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



= Opening up clinical trial
opportunities for both
escalation and de-
escalation.

= CIRCULATE-US

CITY OF HOPE Pashtoon Kasi, MD, MS

Beyond prognostic; Is it predictive?

— W/ACT

R — woncr

Adjusted HR =1.3
95% CI, 0.5 to 3.6, P=0.63

%
100 —
80 —
60 —
2] ] 6M-DFS  12M-DFS
|.Q|_ 40 ctDNA EventsN  geor ey (95%C1)
98.6% 96.2%
20 — LT 71214 (957.99.5) (92.1-98.2)
97.5% 94.7%
0 UHDSIT 12317 950-98.7) (90.5-97.1)
|
0 6
ASCO Gastrointestinal

Cancers Symposium

|
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presenTeD BY: Masahito Kotaka
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Innovative clinical trial designs

iy TSN
iy

- Cohort 1: 0.1 mg

AMMMMY‘ . Cohort 2: 0.5 mg
Cohort 3: 2.5 mg
. Cohort 4: 5.0 mg

. Cohort 5: 10.0 mg

= Pairing with novel
therapeutics

S S *
©olo o)
5o o

T T

Best overall biomarker response
(% of baseline)

100 === == mm e e e —m e
I I I I I I I I I I I I I I I I I I I I I I

I
1 2 3 4 6 17 7 25 8 23 9 24 5 10 1N 13 14 12 15 18 22 16 20 19 21

Tumortype [P [P [P [P [P [P [P [pr[r[r]r[r|r[r e [r[r[r|r Sl r B P|roac [ cre
D D

R|(D|D D [G12D R |G12R

KRAS (D |[D |D |D |D |D R|IR|(D|D|D|D|D|D|D|R|[D|R|D|D

Lymph-node-targeted, mKRAS-specific amphiphile vaccine in pancreatic and colorectal cancer: the phase 1 AMPLIFY-201 trial. Nat Med. 2024;30(2):531-542

CITY OF HOPE Pashtoon Kasi, MD, MS
Lymph node-targeted, mKRAS-specific amphiphile vaccine in pancreatic and colorectal cancer: phase 1 AMPLIFY-201 trial final results. Nat Med. August 11, 2025.



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

O —@ O

Adjuvant Therapy 9-12 months

Adjuvant-pius ASCO Daily News

7

Kasi PM. Utility and Debate of Liquid Biopsy Assays in Surveillance Setting. March 2023. ASCO Daily News. !



Multiple assay options

TUMOR-INFORMED PLATFORMS

Tumor tissue
biopsy required

PCR-based assays
used to detect for
presence of ctDNA

Sequenced to make
custom panel of
limited genes for
individual patient

= Pros and Cons

Blood required

= Plasma-only versus
tumor-informed

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.

= \Whole-exome versus
whole genome based
assays

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)

ASCO Daily News'

CITY OF HOPE Pashtoon Kasi, MD, MS

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



Ability to quantify and measure

= |mproving sensitivity of

VAF% MTM
current assays .
e |
_ _ e Variant Allele e Mean Tumor * Parts per
" Different lenses looking Fraction Molecules/ml million
at cancer U t f
NItS O
VAF represents the Absolute Relative
M easureme nt percentage of measurement measurement
sequencing reads that
support a specific Focuses on the Focuses on the ratio
variant allele relative to number of target of ctDNA molecules
the total number of molecules in a given containing MRD
ds at that ; volume targets out of the
Irc?:u: at that gehomic total cfDNA

molecules measured
(ctDNA + normal
cfDNA)

1.67 parts per million (PPM) = 1.67 x 10-6 tumor fraction
= 0.000167% VAF 13

CITY OF HOPE Pashtoon Kasi, MD, MS



1,000,000

)

© 100,000

Q

n

Q 10,000

o

L)

et 1000

=

o

o

c 100

o

.ﬁ

@© 10

Y=

<

Z 1

(]

e

Q

Not detected
o? o o) o
6; 6« 6¢ 6’

e ctDNA+ 7,07’ 1,07' ’1.07' ’2»01

O ctDNA-
2025-07-31 Not detected Not applicable
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Screening and Early Detection

= Colorectal 100% ~ N . 9359, 944%
C ) 80.0% 81.8% _ 831% gg79, T 850% 85.7%
ancer Sensitivity 706%_ . 82.0%
£ <25% 66.7%
specific tests B 25% to <50% 60.0%
W 50% to <75% 46.2%

= Multi-Cancer

Early

Detection
(MCED) assays

CITY OF HOPE

W >75% 50.8% 56.3%

34.8% 41.2%
20.0%

28.0% 30.5%

Sensitivity (£95% CI)

0.0%
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Pashtoon Kasi. MD. MS Klein EA, et al. Clinical validation of a targeted methylation-based multi-cancer early detection test using an independent validation

set. Annals of Oncology 2021;32(9):1167-77



= Colorectal
Cancer
specific tests

= Multi-Cancer
Early
Detection
(MCED) assays

CITY OF HOPE Pashtoon Kasi, MD, MS

Screening and Early Detection

Right-Sided
(N = 83)

Left-Sided
(N = 334)

Transverse
(N=17)

I -

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



= Perceived utility

CITY OF HOPE

Patient’s voice

77

Perceived utility of ctDNA testing and dimensions of well-being

n
o
e
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&

Negative Positive
(N=311) (N=79)
ctDNA status

m
3
>

FCR4 score
3 &
HADS depression sc
o o >
&
1

o

73 %

HADS anxiety score
o o = &

Negative Positive
(N=312) (N=79)
ctDNA status

Negative Positive
(N=312) (N=79)
ctDNA status

Anxiety/

~1130 responses from Depression
413 patients 8 7 %
Patient

Confidence 9 2 %
96 %

ASCO Gastrointestinal

: PRESENTED BY: Pashtoon Kasi, MD, MS
Cancers Symposium -

Presentation is property of the author and ASCO. Permission required for reuse; conlact permissions@asco org

Pashtoon Kasi, MD, MS

reported ctDNA results
reduced anxiety about
cancer recurrence

felt they were receiving
the right treatment after
receiving their results

would continue using
the ctDNA test to
monitor cancer

valued the additional
information received
from ctDNA results

Kasi PM, et al. Poster Session C, Abstract ID: 54

" AMERICAN SOCIETY OF
CLINICAL ONCOLOGY

KNOWLEDGE CONQUERS CANCER



Neoadjvuant paradigm shift

PATHOLOGICAL TUMOR REDUCTIONS (%) BY PATIENT

= Organ Preservation anc

EE wss | MsiH_|
increasing the 0% : W
proportion of patients -10% I I I i O/n o
who can be cured. -20%
-30% -25%
40% -30%
50%

-50% -50% -50%
-60%

70% » 71% MSS Colon Cancer had
-80% pathological responses (>50%)

0
-90% 85% .85% > 100% MSI-H Colon Cancer had
-90% major pathological responses
-100%-100%-100%-100%-100%-100% -100%-100% -98%

B NEST 1: BOTx1 BAL x2
0 NEST 2: BOTx1 BAL x4

% Pathological Response

-100%

CITY OF HOPE Pashtoon Kasi, MD, MS Kasi, P.M. et al. 8BMO Neoadjuvant botensilimab (BOT) plus balstilimab (BAL) in resectable mismatch repair proficient and deficient colorectal
cancer: NEST-1 clinical trial. Annals of Oncology, Volume 35, S5 - S6.



Neoadjvuant paradigm shift
NEST 1/2 PFS

= Organ Preservation and Progression Free Survival .
increasing the
proportion of patients 100% e — il
who can be cured. E
"_30 75% -
-g NEST1 Median follow-up:
5 50%-+ 18.2 months (IQR, 16.9-19.23 mo)
.g NEST2 Median follow-up:
g 25%1 8.98 months (IQR, 8.07-9.37 mo)
w
0% 1
0 5 10 15 20
Months (from C1D1)
CITY OF HOPE Pashtoon Kasi, MD, MS Kasi, P.M. et al. 8MO Neoadjuvant botensilimab (BOT) plus balstilimab (BAL) in resectable mismatch repair proficient and deficient colorectal

cancer: NEST-1 clinical trial. Annals of Oncology, Volume 35, S5 - S6.



Neoadjvuant paradigm shift
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CITY OF HOPE Pashtoon Kasi, MD, MS Kasi, P.M. et al. 8BMO Neoadjuvant botensilimab (BOT) plus balstilimab (BAL) in resectable mismatch repair proficient and deficient colorectal

cancer: NEST-1 clinical trial. Annals of Oncology, Volume 35, S5 - S6.
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ARTICLE
Neoadjuvant botensilimab plus balstilimab response pattern in
locally advanced mismatch repair proficient colorectal cancer

Pashtoon Murtaza Kasi '™, Manuel Hidalgo 3", Mehraneh D. Jafari, Heather Yeo®?, Lea Lowenfeld?, Ugba Khan',
Alana T. H. Nguyen', Despina Siolas', Brandon Swed’, Jini Hyun', Sahrish Khan', Madeleine Wood', Benjamin Samstein?,
Juan P. Rocca?, Allyson J. Ocean’, Elizabeta C. Popa’', Daniel H. Hunt?, Nikhil P. Uppal’, Kelly A. Garrett?, Alessio Pigazzi?,
Xi Kathy Zhou (3, Manish A. Shah(®' and Erika Hissong*

W) Check for updates

Forbes

FORBES > INNOVATION > SCIENCE

EDITORS' PICK

New Drug Combo

Shows Promising
Results Against
Early Stages Of

C OlorGCtal C anC€r surgery destroyed over 80% of a tumor before it was

removed.

Pathologist Erika Hissong (L) and Oncologist Pashtoon Kasi (R) were two of the

scientists involved in a new study demonstrating efficacy of a new immunotherapy

against colorectal cancer. WEILL-CORNELL MEDICINE

A combination immunotherapy developed by
biotech company Agenus administered before

www.nature.com/onc

Pattern of response seen to
neoadjuvant chemotherapy,
targeted therapy and/or
radiation

Deeper layers

Immune cells

Lumen (outside)

Pattern of response seen to
immunotherapy

57



oo
=7

Downloaded 6,674 times

Liquid Biopsies (ctDNA) in Clinic for Colorectal Cancer

@ NGS-based platforms for molecular profili @ NGS-fpanel-based platforms for assessment
in advanced/metastatic setting of acquired resistance mechanisms

ERBBZ (Hear?)

Journal of Clinical Oncology® %" 10'12%%1%?2;251;5(3);21;

An American Soaefy of Clinical Oncology Journal

Using Clrculatmg Tumor DNAin Colorectal

Tumor-informed
platforms

Cancer: Current and Evolving Practices
Midhun Malla, MD, MS?; Jonathan M. Loree, MD, MS?2; Pashtoon Murtaza Kasi, MD, MS3; and Aparna Raj Parikh, MD* _ SEK;T;T

genss for ndividual
patsan

PCR-basad assays used

ta dinect for prasance 3 (b) Plasma-only
cHOMA

platforms

THE LANCET

doi: 10.1016/S0140-6736(19)32319-0.
PMID: 31631858.

Colorectal cancer

Evelien Dekker, Pieter | Tanis, Jasper L A Vleugels, Pashtoon M Kasi, Michael B Wallace
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