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How I Use Liquid Biopsy for GI Cancers in 2023
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Key 
Learning 
Objectives

1. Understand how liquid biopsies are increasing 
opportunities for precision medicine in cancer care
2. Understand the different types of liquid biopsies, 
and their associated optimal use
3. Liquid biopsies for detecting minimal residual 
disease (MRD), and screening
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Depiction of origin and fates of circulating tumor DNA relative to cell-free DNA

5
Bredno, J. et al, 2021. Clinical correlates of circulating cell-free DNA tumor fraction. PLOS ONE 16, e0256436.
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7Kasi PM. ctDNA Assays: Exploring Their Clinical Use in Oncology Care. January 2022. ASCO Daily News. 

Diagnosis

Minimal Residual Disease

Treatment Response

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



Settings/Platforms/Biology
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Tumor-informed Platforms
Versus

Tumor-agnostic
(tumor-uninformed or 

plasma-only)
Platforms

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

Kasi PM et al. Colorectal Cancer. Lancet Oct 2019.
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Treatment options for patients with mCRC
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Kasi PM et al. Colorectal Cancer. Lancet Oct 2019.
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Intratumoral and temporal heterogeneity

Burrell RA, et al. Nature. 2013;501:338.
Misale S, et al. Cancer Discov. 2014;4:1269.
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Goldberg, et al. ESMO Open. Cancer Horizons. 2018 3(4). 
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Chronos Clinical Trial
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Resensitization or Rechallenge

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



Replacement to tissue biopsy
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Potential Advantages of Using ctDNA Assays to 
Assess Actionable Mutations

• Analysis of trial enrolment of patients with advanced GI cancers using ctDNA sequencing (GOZILA, 
n = 1687) vs tumor tissue sequencing (GI-SCREEN, n = 5621)

Nakamura. Nat Med. 2020;26:1859.

Quantity Not Sufficient Turnaround time



Patient 97 F VAF%
MSI Detected
BRAFV600E BRAFV600E 0.8%
RAS --
HER2 --
Other findings TMB–67

MPL 26.5%

Patient 42 F VAF%
MSI MSS
BRAFV600E --
RAS --
HER2 --
Other findings APC

SMAD4
30%
18%
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RAS --
HER2 +++ CN 21
Other findings APC  

TP53
26.5%
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Patient 41 F VAF%
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Patient Cases 



RAS-RAF

Genomic Landscape of Cell-Free DNA in Patients with Colorectal Cancer. 
Cancer Discov. 2018 Feb;8(2):164-173. PMID: 29196463. 



1st line Anti-EGFR therapy 
selection

• Selection of the patient for 
anti-EGFR – tissue

• LEFT
• RAS-wildtype
• BRAF-wildtype
• HER2-negative

• Role for liquid biopsies (YES)

Anti-EGFR
OS (months)

Anti-VEGF
OS (months)

NCDB 42.9 27.5

CALGB 80405 39.3 32.6

PEAK 43.4 32.0

FIRE-3 38.3 28.0

PARADIGM 37.9 34.7

PARADIGM 
(ctDNA hyper-

selected)

42.1 35.5

Shitara K et al. 
Negative hyperselection of patients with RAS wild-type metastatic colorectal cancer for panitumumab: A biomarker study of the phase III PARADIGM trial.

DOI: 10.1200/JCO.2023.41.4_suppl.11 Journal of Clinical Oncology 41, no. 4_suppl (February 01, 2023)
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≤5 
days≤10 days

≤14 days

15 or more days 

RAS-testing and turnaround times
≤5 days ≤10 days ≤14 days 15 or more days 

81%

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.



Blood TMB or Liquid TMB (bTMB)
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Microsatellite Instability - Plasma

Validation of Microsatellite Instability Detection Using a Comprehensive Plasma-Based Genotyping Panel. 
Clin Cancer Res. 2019 Dec 1;25(23):7035-7045. PMID: 31383735.



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

30

Regimen Trial (n) – year ORR PFS OS Most common Grade 3+ 
AEs

Trastuzumab + 
lapatinib

HERACLES-A 
(n=32) – 2016

28% 4.7m 10m Fatigue 16%
Decreased LVEF 6%

Trastuzumab + 
pertuzumab

MyPathway 
(n=84; 57 evaluable) – 2019 

32% 2.9m 11.5m Hypokalemia 5% 
Abdominal pain 5%

Pertuzumab and T-
DM1

HERACLES-B 
(n=31) – 2020

9.7% 4.1m Not 
reported

Thrombocytopenia 7%

Trastuzumab 
deruxtecan

DESTINY-CRC01 
(N=78; 53 HER2+) – 2021 

45.3% 6.9m 15.5m Neutropenia 15%
Anemia 13%

Tucatinib + 
trastuzumab

MOUNTAINEER 
(n=117) *FDA Approved

38.1% 8.2m 24.1m Hypertension 7%
Diarrhea 3.5% 



HER2/ERBB2 - Plasma

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.

Results:
• 47 of 48 samples had detectable 

ctDNA
• 46 of 47 samples were ERBB2-

amplified on the basis of cfDNA 
[2.55–122 copies]; 

• 97.9% sensitivity (95 CI, 87.2%–
99.8%)]. 

• An adjusted ERBB2 pCN of 25.82 
copies correlated with ORR and 
PFS (P = 0.0347)



Slide 6

Presented By Katherine Clifton at 2018 ASCO Annual Meeting
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Cholangiocarcinoma: 
Target-rich disease
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Lamarca A. Molecular targeted therapies: Ready for "prime time" in biliary tract cancer. J Hepatol. 2020 Jul;73(1):170-185. PMID: 32171892.
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Kasi PM et al. ASCO GI 2021.  Comparative landscape of actionable somatic alterations in advanced cholangiocarcinoma from 
circulating tumor and tissue-based DNA profiling.



Can we reliably use ctDNA kinetics? Does it correspond with outcomes 
(response/overall survival)?
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Chalabi M. Nat Med. 2020 Apr;26(4):566-576. 



Can we 
reliably 
detect CtDNA 
in patients 
with cancer?

Does it correspond with 
outcomes (recurrence)?
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When do you 
need to make 
adjuvant 
therapy 
decisions?

Post-operative period

(background cell-free DNA 
cfDNA “NOISE”)
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What does 
the data look 
like?

Does it correspond with 
outcomes (recurrence)?
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PRESENTED BY: Masahito Kotaka

DFS by ctDNA dynamics from post-op-4w to 12w

100
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0

D
FS

%

3 9 15
Months after surgeryNumber at risk

Neg > Neg
Neg > Pos
Pos > Neg
Pos > Pos

660 490 60
32 15 0
62 46 5
84 23 0

Neg > Neg Neg > Pos
Pos > Neg Pos > Pos

HR = 15.8 (Pos > Pos vs. Pos > Neg)
95% CI, 5.7 to 44.2, P<0.001

ctDNA dynamics

Landmark analysis at the post-op-12w was performed.
DFS, disease-free survival; HR, hazard ratio; CI, confidential interval DFS curve was estimated by the Kaplan-Meier method. HR and 95%CI were calculated by the Cox proportional hazard model.

Median follow-up time: 11.4 months 
Data cutoff:  Nov 19, 2021

dynamics Neg > Neg Neg > Pos Pos > Neg Pos > Pos

Events/N 31/660 13/32 4/62 50/84

6M-DFS 98.0% 62.5% 100% 58.3%

HR 0.8 9.2 Reference 15.8

95%CI 0.27–2.15 3.0–28.4 - 5.7-44.2

P 0.60 <0.001 - <0.001



PRESENTED BY: Masahito Kotaka

DFS by ACT in post-op-4w ctDNA negative population (High-risk pStage II-III)

100
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0

D
FS

%

0 6 12 18
Months after surgeryNumber at risk

W/ ACT
W/O ACT

214 211 79 0
317 309 117 0

ctDNA Events/N 6M-DFS
(95%CI)

12M-DFS
(95%CI)

W/ ACT 7/214 98.6%
(95.7-99.5)

96.2%
(92.1–98.2)

W/O ACT 12/317 97.5%
(95.0-98.7)

94.7%
(90.5–97.1)

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

Median follow-up time: 11.4 months 
Data cutoff: Nov 19, 2021

HR was adjusted by age, performance status, pStage, and MSI status that are imbalanced between two groups. 
ACT, adjuvant chemotherapy; DFS, disease-free survival; HR, hazard ratio; CI, confidential interval. 

DFS curve was estimated by the Kaplan-Meier method. HR and 95%CI were calculated by the Cox proportional hazard model.

W/ ACT
W/O ACT



Tie et al. June 16, 2022
N Engl J Med 2022; 386:2261-2272
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Tie et al. June 16, 2022
N Engl J Med 2022; 386:2261-2272
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Tie et al. June 16, 2022
N Engl J Med 2022; 386:2261-2272



Summary/Future Directions
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Targeted methylation-based multi-cancer early detection test (MCED)

47
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



Malla M, Loree JM, Kasi PM, Parikh AR.
Using Circulating Tumor DNA in Colorectal Cancer: Current and Evolving Practices. 
J Clin Oncol. 2022 Aug 20;40(24):2846-2857. PMID: 35839443.
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