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Precision Medicine
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• Leading cause of cancer deaths
worldwide (1.6M deaths each year);

• In 15-20% of advanced NSCLC cases,
genetic tests are not performed due to:
unavailable or insufficient tissue, poor PS,
comorbidities.

Non-Small Cell Lung Cancer

Target 
therapy
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Calabuig-Fariñas et al.Transl Lung Cancer Res 2016 Wan et al. Nature Reviews, 2017

Liquid biopsies as tool for the implementation of precision oncology. 

To analyze the clinical utility of plasma using cell-
free circulating tumor DNA (ctDNA) for advanced-
stage lung ADC patients, as a complement or
alternative to tissue-based molecular profiling.
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Klein et al. Nature 2013                                      Siravegna et al. Nature Reviews Clinical Oncology 2017 Govindan et al. Science 2014

Liquid biopsies as tool for the implementation of precision oncology 
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EGFR Sensitizing Mutations:
• Found in 10% to 30% of NSCLC pts[1]

• More common in never-smokers, adenocarcinomas, females,
Asians[1,2]

• Predominantly located in EGFR exons 18-21[2]
– ~ 85% of EGFR mutations are either deletions in exon 19 or a single-

point mutation in exon 21 (L858R)[3]

• Specific EGFR mutation identified is important
– There are sensitive mutations, primary resistance mutations (often

exon 20), and acquired resistance mutations (T790M)[3]

Pao W, et al. J Clin Oncol. 2005;23:2556-2568. Wu YL, et al. J Thorac Oncol. 2007;2:430-439. Gazdar AF. Oncogene. 2009;28:S24-S31.6



EGFR T790M the most common resistence mechanism to 1st and 2nd EGFR TKIs
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Diaz and Bardelli.- J Clin Oncol 2014

Different methodologies



Beads

Emulsion

Amplification

Magnetics

• High Sensitivity
• Suitable for detection of specific point mutations,

short indels
• No bioinformatic analysis

• One or few gene mutations could be analyzed
• Only enables monitoring of known mutations

• We must be SCRUPULOUS in the analytical
phase to avoid erroneous results

• Clinically irrelevant molecular changes due
to the high sensitivity

Diehl et al. Curr Opin Oncol.2007

Digital PCR
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LungBEAM Trial – Study Design & Methods 

• Therapy-naïve metastatic NSCLC patients with EGFR-positive sensitizing mutations (del19, L858R) tissue at baseline

• Standard EGFR TKI  treatment and follow-up based on local guidelines

• CT every 8 weeks until 6 months and then every 12 weeks. No central review.

• Blood samples throughout standard first-line EGFR TKI treatment until PD or  72 wks.

• BEAMing test  performed in a CLIA lab

• Clinicians blinded to blood results. 

Patient 

Dx w/ EGFR Mut

NSCLC

Blood Draws Every Month 

until Progression 

4 wks.

Plasma & Tissue 

EGFR Concordance

Radiological 

Progression

EGFR TKI Tx

8 wks.

% of patients with plasma EGFR T790M  

at progression

Goals: Determine concordance at baseline and ‘window’ of T790M emergence 

with respect to time of disease progression.  

72 wks.

Lead by Garrido P, et al .WCLC 2017& ESMO 2018
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Garrido P, et al .WCLC 2017& ESMO 2018

LungBEAM Trial – Study
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Lead by Garrido P, et al .WCLC 2017& ESMO 2018
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Our experience

• Patients recruited between 2014-2018.
• The Positive Percent Agreement (PPA) at baseline of EGFR del19 and L858R 

mutational results between plasma and tissue was 16/20 = 75%

Age at diagnosis (median, 
range)

70 [47-85]

Gender
Male
Female

5
15

Smoking status
Never smoker

Former smoker
Active smoker

12
4
4

EGFR mutation status
Del.19

L858R

8
12

Progression
No
Yes

8
12

Dead
No

Yes

15
5

N= 20 EGFR mut N= 12 PROGRESSION

66,6% (8/12)

showed T790M

at progression

EGFR TKI Tx

50% (6/12)

showed T790M 

Jantus & Camps Lab, 201813



EGFR 

TKI Tx

PPA= 16/20  

75%

Radiological Progression

~ 12 wks

(4-24 wks)

Detectable Plasma prior 

radiological progression in 

T790M+ patients

4-8 wks

Undetectable 

mutation=12/20

Our experience

50% (6/12)
showed T790M 

prior to progression

66,6% (8/12)
showed T790M

7/8 patients also had

del19 or L858R mutation

EGFR 

3erd TKI

• High concordance of plasma
and tissue at baseline.

• Clearance of mutations from
plasma after initiation of
targeted therapy could be
indicator of a more favorable
PFS.

• Early detection of resistance
mutations -> highly sensitive
method may assist in
anticipating resistance to anti-
targeted therapy.

Jantus & Camps Lab, 2018
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T790M

Del.19

0
0,5

1

1,5

2

2,5

3

3,5

T790M

Del.19

• 85  years old woman

• Never smoker

• ADC IIIB unresectable

• No tissue available

CASE 1: EGFR mut+: Unavailable tissue

Jantus & Camps Lab, 2018
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First-line Treatment With EGFR TKIs vs. Chemotherapy in EGFR-Mutated NSCLC
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Jantus & Camps Lab, 2018

CASE 2: T790M mut.
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In Liquid biopsies, sensitivity is an important issue to consider

Using the Cobas tissue test as a reference, sensitivity for the detection of T790M was increased for ddPCR and NGS
compared with AS-PCR. In AURA I, ctDNA (BEAMing) “rescue” ~30% of tissue T790M-negative tumors
Is test approved by FDA the best?

Ahn- WCLC 2017; Jenkins – JTO 2017 
Oxnard – JCO 2016; Remón - ELCC2018
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RING Study “T790M mutation testing in blood by
different methodologies”

A study to compare 3 purification methods
and 8 techniques to determine p.T790M
(including NGS)

Protocol code: GECP 17/03; ESR-17-12988
PI: Mariano Provencio
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0

0,2

0,4

0,6

0,8

1

Del.19

T790M

CASE 3: Monitoring of EGFR mut+ • 76  years old woman

• Never smoker

• Poor differentiated lung carcinoma E-IV

• Del. 19 ( tissue sample)

Jantus & Camps Lab, 2018
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Rolfo, Castiglia, Russo et al. Biochim Biophys Acta. 2014 Dec;1846(2):539-46   Recondo et al. Nature Reviews, Clinical Oncology 2018

Optimal sequencing treatment
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GENOMIC analysis

Tissue ctDNA

Next Generation Sequencing 

RTqPCR

BEAMing

Digital PCR

Take home message

Precision Medicine  

From bench to bedside

Complementary biopsies

Different methodologies

Multidisciplinary team

Quality controls
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