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Case presentation: 

Ms. KNM is a 53-year-old female

Presented May 2025 with:

Upper abdominal pain

Nausea

Vomiting

Malignant large bowel obstruction

Laparoscopic left colectomy

Invasive adenocarcinoma

Stage 2B (G2, pT4a, pN0, cM0)

pMMR, MTP+, TBS high, R0, 

LVI-

HRDsig-, KRAS G12D, NRAS 

wt, TP53 R175H

DPYD Intermediate

(*1 / *2A)



Clinical Dilemma

Should this patient with Stage 2B colon 

adenocarcinoma s/p left colectomy receive 

adjuvant chemotherapy?



Broader Questions

Can ctDNA assess for the presence of residual 

malignancy with better specificity and sensitivity than 

conventional methods such as tumor markers, 

radiography, pathological evaluation, and overall clinical 

impression?

If so, does this improved testing result in better outcomes?



Learning Objectives

• Identify the scientific principles and create a mental model for cfDNA

• Explain the difference between tumor-informed and tumor-agnostic 

ctDNA testing

• Name 3 different ctDNA tests and their respective categories

• Weigh the pros and cons of ctDNA testing

• Evaluate the impact of ctDNA-guided treatment for patients with Stage 

2 colon adenocarcinoma



cfDNA (cell-free) Principles

• cfDNA = DNA from normal cells + tumor DNA (ctDNA) + fetal DNA (in pregnancy)

• Comes from apoptosis, necrosis, active secretion

• 70-90% cfDNA comes from hematopoietic cells (rest endothelium, liver, others)

• Healthy individuals 1-10ng/mL (like insulin, cortisol levels)

o 300-3,000 genomic equivalents

• Fragments are 100-500bp in length (depends on # of nucleosomes)

• Half life is 15min-2hrs (cleared by liver, kidney, nucleases, macrophages)



ctDNA (circulating tumor) Principles

• From tumor cells, and as such has genetic alterations like the tumor

• ctDNA fragments are slightly shorter (140bp) than normal cfDNA (166-500bp)

• Cancer patients 10-1000ng/mL

o 3,000-300,000 genomic equivalents

• Half life is 15min to 2hrs

• ctDNA Fraction ranges from 0.01%-50%+

o % refers to proportion of fragments

o 0.01% = 



Mental Model

For detection of 0.01% Tumor Fraction of Heterozygous 

EGFR L858R mutation:

If you draw 10,000 cfDNA genomic equivalents from 

plasma

• 9,999 genomic equivalents come from normal cells

• 1 genomic equivalent comes from the tumor (ctDNA)

1 of these genomic equivalents may carry a mutation in 

EGFR

PCR-based enrichment or Hybrid-capture (probe-based) 

enrichment is used to identify and amplify this low number



Types of ctDNA Tests

• Tumor-Agnostic

o ctDNA test does not use any prior information about the patient's cancer

o Uses a panel of "common culprit genes" to measure ctDNA

• Tumor-Informed

o The company identifies specific gene variants that are present in the tumor

o The company then searches for these same gene variants in the plasma in 

the form of ctDNA



Examples of ctDNA Tests

• Tumor-Agnostic

o Foundation Medicine

▪ 324-gene panel

o Guardant 360

▪ 55-gene panel

o Others (PGDx elio plasma, cobas EGFR, therascreen PIK3CA)

• Tumor-Informed

o Signatera

▪ 16 tracked variants

o Others (Radar)



To the board
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Possible Applications
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Possible Applications



Literature Review:

DYNAMIC Trial
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Paper presentation: DYNAMIC Trial

Design

Population

Intervention

Comparator

Outcome

Phase 2, randomized, controlled noninferiority trial

Patients with Stage 2 colon cancer

ctDNA guided treatment

Standard management

Recurrence-free survival, 2yrs
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Methods: ctDNA

guided treatment

• Week 4 ctDNA

o Available at Week 8

• Weed 7 ctDNA

o Available at Week 10

• Assay: Illumina Safe SeqS
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Consort Diagram: 

DYNAMIC Trial
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Results: 

DYNAMIC Trial
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Results: 

DYNAMIC Trial
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Results: 

DYNAMIC Trial



21

Summary:

DYNAMIC Trial

• ctDNA-guided arm had significantly fewer patients receiving adjuvant 

chemo vs. standard management arm (15% vs. 28%), demonstrating 

ctDNA results meaningfully influenced treatment decisions

• At a median follow-up of ~37months, 2-year recurrence-free survival 

in the ctDNA-guided arm was non-inferior to that in the standard arm 

(93.5% vs. 92.4%)

• Limitations:

o The trial was too small to provide definitive findings for subgroups

o Patients in the ctDNA +/- groups were not randomized

o The effect of a ctDNA strategy was not assessed beyond the 

initial decision for adjuvant chemotherapy



Patient Course



Treatment Course

06/16/2025

08/02/2025

08/07/2025

08/19/2025

09/11/2025

10/02/2025

10/14/2025

10/23/2025

10/28/2025

02/02/2026

Laparoscopic left colectomy

Signatera MRD negative

C1 CAPOX

Hospital admission for typhlitis (likely due to capecitabine)

C2 CAPOX

C3 CAPOX

Hospital admission for enterocolitis (likely due to capecitabine)

Patient declined cycle 4

Signatera MRD negative

Signatera MRD negative



Questions?
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