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Learning Objectives:

• Brief primer on ctDNA

• Discuss the expanding role of ctDNA in the management of patients with GI 
malignancies

• Highlight ctDNA as an emerging biomarker in clinical trials
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Liquid biopsy and other emerging ctDNA technologies represent a paradigm shift 
in cancer diagnostics because they allow for 

–Detection of minimal residual disease (MRD) in patients with early-stage 
disease
–Improved risk stratification
–Captured tumor heterogeneity and genomic evolution
–Enhanced ctDNA-guided adjuvant and palliative cancer therapy

Introduction

Alese OB, Cook N, Ortega-Franco A, Ulanja MB, Tan L, Tie J. Am Soc Clin Oncol Educ Book. 2022 Apr;42:1-20.
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• Relatively low survival 
benefit and the risk of 
substantial adverse 
effects with adjuvant 
chemotherapy

• Imperative to identify 
which individuals require 
adjuvant chemotherapy 
versus close monitoring 
alone

Colorectal Cancer - Adjuvant

Alese OB, Cook N, Ortega-Franco A, Ulanja MB, Tan L, Tie J. Am Soc Clin Oncol Educ Book. 2022 Apr;42:1-20.



Colorectal Cancer - Adjuvant

Tie J et al. N Engl J Med. 2022;386(24):2261-2272.



Outcomes with ctDNA-Guided c.f Standard Management in the ITT pop.

Recurrence-free Survival in the ctDNA-Guided Group per ctDNA Status

Colorectal Cancer - Adjuvant

Tie J et al. N Engl J Med. 2022;386(24):2261-2272.



Kotani D et al. Nat Med 29, 127–134 (2023)

GALAXY Study (CIRCULATE-Japan)
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GALAXY Study (CIRCULATE-Japan)

Eiji Oki et al. Journal of Clinical Oncology 2023 41:16_suppl, 3521-3521
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Colorectal Cancer - Adjuvant

Alese OB, Cook N, Ortega-Franco A, Ulanja MB, Tan L, Tie J. Am Soc Clin Oncol Educ Book. 2022 Apr;42:1-20.



Colorectal Cancer - Adjuvant

NRG-GI005 (COBRA): Phase II/III study of circulating tumor DNA as a predictive 
biomarker in adjuvant chemotherapy in patients with stage II colon cancer

NCT04068103
Principal Investigator: Van K Morris



16Parseghian CM et al. Ann Oncol. 2019;30(2):243-249; Siravegna G and Bardelli A. 
Ann Oncol. 2019;30(10):1671; Antoniotti C et al. JCO Precis Oncol. 2019;3:1-14. 

RAS and EGFR relative mutant allele 
frequency decays exponentially with 
a cumulative half-life of 4.4 months.

Colorectal Cancer - Metastatic



Colorectal Cancer - Metastatic

Takayuki Yoshino et al. Journal of Clinical Oncology 2016 34:4_suppl, TPS776-TPS776



Overall survival in overall population

Colorectal Cancer - Metastatic

Takayuki Yoshino et al. Journal of Clinical Oncology 2016 34:4_suppl, TPS776-TPS776



Colorectal Cancer - Metastatic

Takayuki Yoshino et al. Journal of Clinical Oncology 2016 34:4_suppl, TPS776-TPS776



FIRE-4: Study Design<br />AIO KRK-0114

Colorectal Cancer - Metastatic

Sebastian Stintzing et al. Journal of Clinical Oncology 2023 41:16_suppl, 3507-3507



FIRE-4: Effect of baseline liquid biopsy result on survival

Colorectal Cancer - Metastatic

Sebastian Stintzing et al. Journal of Clinical Oncology 2023 41:16_suppl, 3507-3507
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• Using clearance of ctDNA as an endpoint for escalation/de-escalation of 
adjuvant chemotherapy for patients considered to have high-risk disease 
has become an important area of research. 

• The possibility of using ctDNA as a surrogate for treatment response (OS, 
PFS, DFS); arguably reduce study duration and expedite the development of 
new therapies.

Olatunji B. Alese, MD FWACS

Colorectal Cancer
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Prognostic: preop detectable ctDNA = shorter DFS 

(15.2 mos vs. NR; HR = 0.2; 95% CI: 0.03–2.1; p = 0.1) 

Maron SB et al. Clin Cancer Res. 2019;25(23):7098-7112.

§ Cohort (n = 2,140 tests; 1,630 
patients; 369 clinically annotated)

§ Known MSI-high tumors were 
robustly detected with ctDNA-NGS

§ Similar but not identical genomic 
landscape (temporospatial 
molecular heterogeneity)

Esophagogastric Cancers
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Predictive

• HER2i - profound survival benefit in HER2-amplified 
patients by ctDNA-NGS ± t-NGS (mOS: 26.3 vs. 7.4 
mos; HR = 0.2; 95% CI, 0.05–0.6; p=0.004) 

• EGFRi in EGFR-amplified patients (mOS: 21.1 vs. 
14.4 mos; p=0.01)

Esophagogastric Cancers

Predictive biomarker optimized by incorporating t-NGS + 
ctDNA-NGS in a complementary manner

Maron SB et al. Clin Cancer Res. 2019;25(23):7098-7112.
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• KRAS + other mutations prevalent in 
pancreatic neoplasms and can be detected 
via ctDNA

• Prognostic: strongly associated with poor OS 
in a study of 135 patients (resectable - 23%; 
LAPC - 27%; mPDAC - 50%; HR, 1.96; p=0.007) 

• Predictive: Day 15 assessment of 27 patients 
with LAPC (15%) or mPDAC (85%) – increased 
ctDNA levels associated with worse mPFS (2.5 
vs. 7.5 mos; p=0.03) or mOS (6.5 vs. 11.5 
mos; p=0.009).

• ? biomarker for surveillance

Pietrasz D et al. Clin Cancer Res. 2017;23(1):116-123; Del Re M et al. Sci Rep. 2017;7(1):7931.

Pancreatic Cancer
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• 60% of patients experience post-resection tumor recurrence within 5 years
– 81 patients with ctDNA (TERT, CTNNB1 or TP53 mutations) post curative intent 

hepatectomy = shorter DFS, OS; only independent predictor of recurrence

Bruix J et al. Hepatology. 2011;53(3):1020-1022; Xu RH et al. Nat Mater. 
2017;16(11):1155-1161; Wang J et al. Ann Transl Med. 2020;8(5):237.

§ Utility of ctDNA 
methylation 
markers - levels = 
tumor burden and 
prognosis

§  Genetic profiling 
when biopsy is not 
feasible or 
desirable (Rui-hua 
Xu et al).

Hepatocellular Carcinoma
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• 32 patients; ctDNA analyses at baseline, on treatment (1.7 ± 0.8 mos)  and at radiologic 
progression 

• ctDNA VAF baseline values in IHCC + EHCC correlated significantly (p=0.0433) with pretx 
tumor load (no correlation with number of detected mutations)

• Significant correlation between baseline ctDNA VAF and PFS in only the IHCC group 
(p=0.0288, r = −0.5878)

Biliary Tract Cancers (BTC)

Ettrich TJ et al. Sci Rep. 2019;9(1):13261. 
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Utility for both monitoring and prognosis

Biliary Tract Cancers (BTC)

Ettrich TJ et al. Sci Rep. 2019;9(1):13261. 
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HPV ctDNA in MRD and impact of 
definitive chemoradiotherapy (CRT) in 
anal squamous cell carcinomas (SCCa)

• Positive rate = tumor stage 
(II: 64% and III: 100%; p=0.008) and 
node positive disease

• Positive ctDNA post-CRT = shorter DFS 
(p< 0.0001)

Cabel L et al. Clin Cancer Res. 2018;24(22):5767-5771.

Other GI Cancers: Anal SCCa
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• Active disease = higher titers of mutated ctDNA c.f. 
patients in complete remission (Maier J. et al)

• Detection of resistance mutations = earlier treatment 
changes and help avoid repeated tumor biopsies

Maier J et al. Clin Cancer Res. 2013;19(17):4854-4867; Kang G et al. Mol Diagn Ther. 20(4):347-351; 
Arshad J et al. JCO Precis Oncol. 2020;4:66-73; Namløs HM et al. Mol Cancer Ther. 2018;17(11):2473-2480.

Capture the molecular heterogeneity - whole tumor; guide treatment decisions during progression (Arshad J. et al)

55yo M; gastric GIST liver metastases; progression on 
imatinib, nilotinib, sunitinib, and regorafenib. 

ctDNA - KIT exon 17 Y832D secondary mutation; durable 
response with ponatinib for nearly 2 years.

Other Gl Cancers: GIST



31Shaib WL…Alese OB... Oncologist. 2020 May;25(5):414-421..

Other GI Cancers: Appendiceal Cancer

• 303 patients; F = 56% 
• Median age = 56.8yrs (25–

83) 
• ctDNA NGS testing was 

performed on 372 plasma 
samples

• Genomic alterations were 
defined in 207 (55.6%) 
samples



• Neuroendocrine neoplasms (NENs): heterogeneous 
group of neoplasms – WD NET <------>NEC

• 320 NEN patients

• 338 plasma samples tested via clinical-grade ctDNA 
NGS

• Genomic alterations in 280 (87.5%) samples; 1,012 
alterations after excluding VUS and synonymous 
mutations 

Zakka K…Alese OB…et. al…Oncotarget, 2020, Vol. 11, (No. 19), pp: 1749-1757

Neuroendocrine neoplasms



Frequency of alterations with 
possible drug targets

• EGFR (12%, erlotinib)
• PIK3CA (11%, Alpelisib)
• BRAF (10%, Encorafenib)
• CDK6 (8%, Palbociclib)
• MET (7%, Cabozantinib)
• FGFR1 (7%, Erdafitinib)
• ERBB2 (6%, Trast/Pertuzumab)
• BRCA1/2 (15%, Olaparib)

Neuroendocrine neoplasms

Zakka K…Alese OB…et. al…Oncotarget, 2020, Vol. 11, (No. 19), pp: 1749-1757



Cinar M…Alese OB…et. al…manuscript under review, available on bioRxiv

• ctDNA can promote cell-specific 
horizontal gene transfer (HGT) 
between human cancer cells

• Retrotransposons of the ERVL, 
SINE, and LINE families are 
necessary for cell targeting and 
the integration of ctDNA into 
host DNA

ctDNA and horizontal gene transfer

HGT likely influences treatment response in 
pancreatic cancer models

nuclear localization of rhodamine-labeled ctDNA (red)

Flow cytometry assay demonstrated a high percentage of 
cells with ctDNA incorporation

Anti-dsDNA Ab reduce ctDNA nuclear localization



Conclusion

• Targeted therapies enhance personalization of GI cancer treatment, due to 
increasing molecular characterization 

• ctDNA has a significant potential in the management of GI cancer patients

• Additional efforts regarding optimization of this tool, while exploring 
additional implications of ctDNA are ongoing

Tanios Bekaii-Saab, MD
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