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cell-free DNA

1. Non-invasive

2. Fast Results

3. Enables Rapid Treatment 

Decision

Genotyping circulating tumor (ct) DNA



Intratumor Heterogeneity:

A Needle Biopsy May Not Hit the Right Spot



KRAS
KRAS

wt

Response to anti-EGFR 

treatment

RAS mutant tumor at 

progression to treatment
Basal  RAS wt tumor

wt
KRAS wt

Anti-EGFR moAb treatment in mCRC

Temporal Heterogeneity:

Tumors Evolve Over Time to Develop Treatment Resistance



Value of and Demands on Tissue Specimens are Increasing Even 

as Minimally Invasive Biopsies are Providing Less Material

DIAGNOSIS

ADDITIONAL STAINS
TARGETED THERAPY 
MARKERS

IMMUNOTHERAPY 
MARKERS



MSI Any MSI-H ≥0.3%                        95%

Based on cell-free DNA input of 

30 ng in patient samples. 

Analytical sensitivity cited 

above are for targeted, clinically 

important regions.  Sensitivity 

outside these regions or in 

highly repetitive sequence 

contexts may vary.

Guardant360 Analytical Performance



Blinded Blood-to-Blood Validation Demonstrates High Accuracy

PPA = 99.6% (269/270)       NPA = 97.8% (308/315)*                        r2 = 0.943         y = 0.980

n=222 consecutive biomarker-positive clinical samples 

n=119 clinical samples comparison to GH-developed ddPCR (CNAs)



Guardant360 – NGS comprehensive ctDNA testing





Molecular

Diagnosis

Monitoring Resistance and Clonal Dynamics

Guardant360 for treatment decision in GI malignancies

Adapted from Dientsmann, JCO 2013

Assessment of early response to therapy

(tumor load)

MRD (Lunar)



"Even for patients who 

are able to undergo a 

traditional tissue 

biopsy, 

a liquid biopsy may be 

safer, quicker, and 

more convenient—and 

perhaps even more 

informative”

2017 ASCO Clinical 

Cancer Advances3

“If repeat biopsy is not 

feasible, plasma 

biopsy should be 

considered”

“Testing should be 

conducted as part of 

broad molecular 

profiling”

NCCN 2017 NSCLC 

Practice Guidelines1

“In clinical settings in 

which tissue is limited 

and/or insufficient for 

molecular testing, 

physicians may 

use a cell-free plasma 

DNA (cfDNA)”

AMP/CAP/IASLC

2018 Molecular 

Testing Guidelines for 

Lung Cancer2

Guidelines Recommend Comprehensive Liquid Biopsy
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Prospective cfDNA-based umbrella trial, an Interim Analysis:
The NEXT-2 Trial
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6.81 N/A 3.92 5.08 N/A 10.43 10.28 2.55 12.15

3 2 6 1 2 1 1 1 1Line of Therapy

Abbreviations: AKT1i, AKT1 inhibitor; MAb, 
monoclonal antibody; ctDNA, circulating tumor 
DNA; IND, investigational new drug

NEXT-2 Study

Gastric Carcinoma



• ctDNA from 1,397 CRC patients
• Frequencies of mutations detected 

were compared to two large tissue-
based sequencing databases (TCGA and 
NHS/HPS)

Guardant360: 

Diagnosis in metatatic Colorectal Cancer (mCRC)

Strickler, Canc Discov 2017



Guardant360 to monitor resistance

193 mCRC patients treated with antiEGFR therapy

Montagut, JAMA Oncol 2018
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KRAS/NRAS mutations in 58 pts (30%)

EGFR-ECD mutations in 48 pts (25%)

BRAF V600E mutations in 12 pts (7%)

cMET amplification in 8 pts (4%)

HER2 amplification in 5 pts (3%)



Mutations in refractory patients following anti-EGFR therapy are different to

mutations from untreated tissue samples

Guardant360 (top half) compared to tissue TCGA (bottom half) Montagut, JAMA Oncol 2018



Acquired mutations of resistance to antiEGFR therapy in mCRCR are 

subclonal

Montagut, JAMA Oncol 2018



High intrapatient genomic heterogeneity following antiEGFR therapy

Montagut, JAMA Oncol 2018

Median number of 
mutations / patient
= 9 (IQ 3-22)



EGFR ECD mutations decreased 

in patients treated with Sym004, 

suggesting that subclones

carrying EGFR ECD mutations 

are targeted by Sym004
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High intrapatient genomic 

heterogeneity following antiEGFR 

therapy  limit the effect of Sym004

in EGFR ECD tumors

Sym004 is not effective in patients with EGFR ECD 

mutant metastatic colorectal cancer



Overall Survival – Triple Negative (TN) population
no  mutations in RAS, BRAF V600E, EGFR ECD in Guardant360 analysis

TN population (N=131) Sym004 12 mg/kg (N=47) Sym004 9/6 mg/kg (N=46) Investigator Choice (N=38)

mOS, months (95% CI) 10.6 (6.8, 13.1) 12.8 (9.7, 14.7) 7.3 (6.3, 8.8)

1-Year Survival Rate, % 46 (31, 59) 56 (40, 69) 21 (9, 36)



ctDNA NGS to guide biomarker-based treatment after antiEGFR in mCRC

Basal
RAS
wt tumor

1st line 
Chemo + 
antiEGFR

PD

Guardant
360

Biomarker Potential treatment strategy Clinical Trial

HER2 ampl Trastuzumab + lapatinib
Heracles trial (Phase II)

BRAF mut BRAFi + antiEGFR+ MEKi BEACON study

RAS mut Rechallenge CHRONOS; FIRE-4

EGFR ECD Panitumumab

PAN-HER NCT01520389 (Phase I)

Triple negative Sym004 Harmony trial

ctDNA genotyping



Baseline After 6 cycles lapatinib + trastuzumab

— 60-year-old male treated with FOLFOX- stopped due to severe neuropathy, 

chemoembolization, FOLFIRI/Panitumumab, and Regorafenib

— Guardant360 detected ERBB2 amp and anti-HER2 therapy is initiated:

Courtesy John Strickler MD, Duke University



Siravegna, Cancer Cell 2018

Tracking Genomic evolution in mCRC patients treated with

HER2 blockade HERACLES Trial

ctDNA analysis performed with
Guardant360



Siravegna, Cancer Cell 2018

Tracking Genomic evolution in mCRC patients treated with HER2 blockade

Mutations of resistance are subclonal and heterogeneous



Thank you
cmontagut@hospitaldelmar.cat



Guardant Digital Sequencing Technology

70,000+ sample-Database

Error and distribution corrected

single-molecule sequencing data

70,000+ 

Sample Biobank

Final  Test  Resul t  and Analyt ics Generated

Standard NGS

Single-molecule

DNA barcoding with

100,000+ sample Database

Error  and distribution cor rected

sing le- molecu le sequenc ing dat a

Final Test Resu lt and Report Generated



27 Khagi (Kurzrock) et al. 2017 Clinical Cancer Research

* VUS = Variant of Unknown Significance

Six or more Variants

Higher SD > 6 mos/PR/CR

(P=0.025)

More than three VUS’s*

Higher SD > 3 mos/PR/CR

(P=0.014)

≥ ≤

≥



Pectasides (Catenacci) 2017 Cancer Discovery

HER2 in Gastroesophageal cancer


