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Oncología de Precisión: biomarcadores

La muestra

La tecnología

4 Aplicaciones clínicas



PASADO

PRESENTE



PRECISION ONCOLOGY consists of a treatment tailored to the tumor’s genomic alterations, 
assuming that the identified genomic alterations are cancer driving and a matched targeted therapy 

is available1,2

1. Arnedos, M., et al. (2014) J Pathol. 232:274–82; 2. Schwartzberg, L., et al. (2017) Am Soc Clin Oncol Educ Book 37:160-9.

Biomarkers



BIOMARCADORES EN CÁNCER: estado del arte – terapias dirigidas



BIOMARCADORES EN ONCOLOGÍA: TERAPIAS DIRIGIDAS

Cáncer de pulmón -> creciente número de dianas terapéuticas y de tratamientos dirigidos



LA MUESTRA2



BIOMARCADORES: selección de la muestra

Es el estándar en la práctica en AP

Información histológica completa

Se puede analizar tumor y microambiente tumoral

Cantidad de material para análisis molecular 
depende del tipo de tumor, estadio, abordaje para 
la toma de muestra, etc.

Heterogeneidad plantea un problema

Muestra invasiva / rebiopsias no siempre son 
posibles ( -> no captura la plasticidad de los 
tumores)

TEJIDO



~30% of tissue failure rates for tumor genotyping (NGS) 
in routine pathological samples

Gutierrez – Clin Lung Cancer 2017

In real NSCLC cohort, 20- 30% of 
patients are NOT tested, because 
insufficient or NO tissue availability

1

Data from NSCLC 

Lo Frecuente Una Rareza



1

Is still possible to implement a PRECISION ONCOLOGY approach in those patients w/o tissue samples
for molecular testing??

We need a 
Complementary/ Alternative

option to fill this gap

LIQUID BIOPSY

Jantus-Lewintre E, WCLC 2019



Diaz LA, Bardelli A. J Clin Oncol 2014;32:579–86; Haber DA, Velculescu VE. Cancer Discov 2014;4:650–61.

Please note: clinical utility data may not be available for all applications described above.

Detecting 
minimal 
residual 

disease1,2

Assessing tumour heterogeneity1,2

Primary tumour cell Metastatic tumour cell

Una biopsia líquida puede ser cualquier  fluido biológico, como la sangre, orina, ascitis, líquido 
pleural, etc ., en el cual pueda determinarse un biomarcador y que al igual que  en una biopsia de 

tejido, es representativa del tejido/s en el que ese biomarcador se ha producido



Jantus-Lewintre, E, WCLC 2019

ctDNA

CTCs
RNA

miRNA

Exosomes

Proteins
Metabolites

ctDNA
SNV
Indel
CNV

Metilación

¿Qué entendemos por Biopsia Líquida?  -> SANGRE



Siravegna et al , Nat Rev Clin Oncol , 2017

Tiempo

Heterogeneidad Plasticidad



PERO…. La sensibilidad es importante



VENTAJAS

LIMITACIONES

• Mínimamente invasiva/ menor morbilidad
• Simple de obtener/ resultados más rápidos
• Se puede repetir-> monitorización en tiempo real
• Recapitula mejor la heterogeneidad tumoral

• No todos los pacientes tienen ctDNA
• Resultados negativos deben confirmarse en tejido



Tecnologías para análisis de Biopsia Líquida. 3



BIOMARCADORES: tecnologías disponibles 

Análisis de biomarcadores de forma individual Análisis de multigénico (NGS)



Tecnologías para el análisis de 
biomarcadores: NGS
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Tecnologías para el análisis de 
biomarcadores: NGS
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Lyle J et al,  Clin Oncol 2016; Johnston KM et al, Curr Oncol 2020; Ozdemir MAP 2020.

10-30% 
actionability

25-55% actionability



Duncavage, NEJM 2021

Tecnologías para el análisis de 
biomarcadores: NGS



Sensibilidad Extensión del análisis

1-10 %

0.1-1.0 %

0.01- 0.1 %

0.001- 0.01 %

WES

Targeted NGS

Tumor-informed NGS

Mutation specific analysis
(ddPCR, BEAMING)

Biopsia Líquida -> selección de la 
metodología adecuada



(exon 19 deletions and L858R point mutation) in tissue speci-
mens. These authors reported that the sensitivity, specificity and
areas under the curve of cfDNA were 0.64, 0.99 and 0.9583 for
detection of the exon 19 deletion, and 0.57, 0.99 and 0.9605 for
detection of the L858R mutation, respectively, [11]. These results
revealed that cfDNA has a high degree of specificity to detect
exon 19 deletions and L858R mutation.

On the other hand, Thress et al. undertook a cross-platform
comparison to evaluate how well-different platforms detected
clinically relevant EGFR mutations in cfDNA derived from
metastatic NSCLC patients. Concretely, they compared two
non-digital platforms (cobas® EGFR Mutation Test v2 and
Therascreen EGFR assay) and two digital platforms (Bio-Rad
Digital Droplet PCR and BEAMing digital PCR). The cobas®
EGFR Mutation Test v2 showed high degree of sensitivity
and specificity for exon 19 deletions and L858R mutation,
supporting the use of this test as one of the methods for
detecting EGFR mutations in cfDNA [29].

More recently, Cleo Keppens et al. performed a multi-
laboratory comparison of real-time PCR for EGFR mutation
testing (cobas® EGFR Mutation Test v2) in Europe. Fourteen
laboratories received two panels of 27 single-blinded plasma
samples extracted from wild type or inoculated with plasmid
DNA containing seven EGFR variants at different concentra-
tions. For the majority of variants, including exon 19 deletion
and L858R, sensitivities varied between 96.3% and 100.0%,
and specificities between 98.8% and 100.0%. They also
revealed a good intra-laboratory and inter-laboratory repeat-
ability and reproducibility employing coefficients of variation.
This study demonstrates that cobas® EGFR Mutation Test v2
represents a robust platform for determining EGFR mutations
in plasma [30].

1.2. How the test works: indications and technical
characteristics

The cobas® EGFR Mutation Test v2 is a real-time PCR test that
detects a significant number of deletions, substitutions or muta-
tions of the EGFR gene, using DNA isolated from formalin-fixed
paraffin-embedded tumor tissue (FFPET) or circulating-free DNA
(cfDNA) from plasma. This kit has been analytically validated for
detecting a total of 42 different EGFRmutations [31] (Table 2). As

a result, the FDA approved it as a companion diagnostic with
gefitinib and other TKIs (Table 3).

In order to select each targeted mutation, the test uses
oligonucleotide probes which are labeled with a fluorescent
dye (reporter), together with a quencher molecule that
absorbs fluorescent emissions from intact probe. During each
cycle of amplification, the complementary probe binds to the
single-stranded DNA sequence in the amplicon and is conse-
quently cleaved by the nuclease activity of the DNA polymer-
ase; this cleavage separates the reporter dye from the
quencher, allowing fluorescence emission of a characteristic
wavelength by the reporter. Despite the fact that three

Table 1. Comparison of different ctDNA testing methodologies.

Technologies

Allele-specific PCR Emulsion PCR Capture-Based Targeted NGS

Advantages Fast results and easy to understand
FDA approved kits
Low cost of reagents
Less labourious

Fast results easy to understand
High sensitivity and specificity
Low cost of reagents
Absolute quantification

High-throughput of multigenetic detection (CNV,
exonic mutations, etc)

High specificity and sensitivity

Disadvantages Detection of a small number of alterations
Lower sensitivity
Qualitative and semi-quantitative tests, not for
absolute quantification of the mutation

Detection of a small number of
alterations

Specialized instruments necessary

Consumables and reagents more expensive
Most time-consuming
Specialized instruments necessary

Limit of
detection

0.1–1% 0.001–0.1% 0.01–2%

Examples Therascreen(Qiagen); Cobas (Roche) BEAMing (Sysmex Inostic); dPCR
(Thermofisher)

Oncomine Ion Torrent (Thermo Fisher); FoundationOne
(Foundation Medicine); Guardant360 (Guardant)

References [17–20] [21–25] [26–28]

CNV: copy number variation; NGS: next-generation sequencing. BEAMing: Beads, Emulsion, Amplification, and Magnetics; ddPCR: digital polymerase chain reaction.

Table 2. EGFR mutations detected by the cobas® EGFR Mutation Test v2.

Exon
EGFR

Mutation EGFR Nucleic Acid Sequence COSMIC ID

18 G719X 2156G>C; 2155G>A; 2155G>T 6239;
6252;6253

19 Ex19Del 2240_2251del12;2239_2247del9; 6210;6218;
2238_2255del18;2235_2249del15; 6220; 6223;
2236_2250del15;2239_2253del15; 6225;6254
2239_2256del18;2237_2254del18; 6255;12367
2240_2254del15;2240_2257del18; 12369;12370
2237_2251del15;2236_2253del18; 12,678;12728
2253_2276del24;2238_2252del15; 13556;23571
2233_2247del15;2239_2248TT 26038;12382

AAGAGAAG>C2239_2251 > C;2237_2255 > T; 12383;12383
2235_2255> AAT;2237_2252 > T; 12385;12386
2239_2258> CA;2239_2256> CAA; 12387;12403

2237_2253> TTGCT;2238_2252> GCA; 12416;12419
2238_2248> GC;2235_2248> AATTC; 12422;13550
2235_2252> AAT;2235_2251> AATTC; 13551;13552

2237_2257> TCT 18427
20 S768I 2303G>T 6241

T790M 2369C>T 6240
Ex20Ins 2307_2308ins9GCCAGCGTG; 12376

2319_2320insCAC;2310_2311insGGT; 12377;12378
134282311_2312ins9GCGTGGACA;

2311_2312ins9GCGTGGACA 13558
21 L858R 2573T>G; 2573_2574TG>GT 6224;12429

L861Q 2582T>A 6213

Table 3. FDA approvals for therapeutic products for cobas® EGFR Mutation Test v2.

Cobas®EGFR Mutational
Test v2 FDA approval-Drug Alteration targeted Approved Year

TARCEVA® (erlotinib) Exon 19 deletions and L858R 2016
TAGRISSO™ (osimertinib) Exon 19 deletions, L858R and

T790M
2016

IRESSA® (gefitinib) Exon 19 deletions and L858R 2018

EXPERT REVIEW OF MOLECULAR DIAGNOSTICS 3

Torres S , Jantus et al;  Expert Rev Mol Diagnostics 2020



Leighl, N.B. et al . Clin. Cancer Res. 2019, 25, 4691–4700; Rolfo, C.et al. Crit. Rev. Oncol. Hematol. 2020, 151, 102978; 
Zugazagoitia et al, Ann Oncol 2019, 30 :290-296; Dziadziuszko R,. et al J Thorac Oncol. 2021,16: 2040–2050

NILE

BFASt

Zugazagoitia et al



Garcia-Foncillas et al, British J Cancer, 2017.
García-Foncillas et al, Ann Oncol 2017



NGS en BIOPSIA LÍQUIDA: concordancia con tejido, utilidad clínica

Cell-free DNA NGS

Tissue Reference

G360 Positive WT Total

Positive 159 38 197

Not Det. 28 8.685 8.713

TOTAL 187 8.723 8.910

§ Sensitivity: 85%

§ Specificity: 99,6%

§ Accuracy: 99,3%

Analytical and clinical validation of a digital 
sequencing panel for quantitative, highly 
accurate evaluation of cell-free circulating 
tumor DNA.
Lanman RB, Mortimer SA, Zill OA, et al

• >700 patients with positive and negative
concordance >99% for all 4 target genomic
alterations (ALK, EGFR, ROS1 y BRAF V600E).

Clinical utility of plasma-based digital next-
generation sequencing in patients with advance-
stage lung adenocarcinomas with insufficient 
tumor samples for tissue genotyping
Zugazagoitia J, Jantus-Lewintre, et al.

Lanman RB, et al. PLoS One. 2015;16:10.

Zugazagoitia J, et al. Ann Oncol. 2019; 30(2):290-296



4 Aplicaciones clínicas 



Biopsia Líquida-> ¿en qué momento?



NUESTRA ESTRATEGIA
Tu
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Diagnóstico Progresión

Reflex: NSCLC, TNBC, CRC MTB responsive



Biopsia Líquida-> ¿en qué momento?



Tie et al,  JAMA Oncol 2019 Reinert et al,  JAMA Oncol 2019 Tarazona et al,  ASCO 2019

RFS

Tumor informedTumor informedTumor informed

BL-> Aplicaciones en CRC -> post cirugía
Detección de MRD -> riesgo de recaída 



EN  PRACTICA CLINICA

“ONGOING”->ENORME 
IMPACTO EN EL TRATAMIENTO



La BIOPSIA LÍQUIDA cambiará la forma en que el cáncer es 
DETECTADO, MONITORIZADO Y TRATADO en forma personalizada

Solo cuestión de tiempo
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Diagnóstico Progresión

Reflex NGS MTB responsive



https://oncologiamolecularvalencia.com/






