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Lung Carcinogenesis
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Number of somatic mutations in representative human cancers, 

detected by genome-wide sequencing studies. 
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Recurrent Molecular Alterations in Lung Adenocarcinoma, Squamous-Cell Carcinoma, and Small-Cell Carcinoma

Swanton & Govindan. NEJM, 2016
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Genomics-Driven Biomarkers
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Preventive



Precision Medicine

➢The right drug

➢The right patient

➢The right time

➢The right cost

➢The right approach



is the sampling and 
analysis of non-solid 
biological tissue, 
primarily blood.

What is a Liquid Biopsy?

Blood

Siravegna et al. Nat Rew Clincial Oncology, 2017



How Does Liquid Biopsy Work? 

Diaz and Bardelli, 2014 Journal of Clincial Oncology

The localization of the 
primary tumour and of 
any metastatic
lesions influences the 
presence of circulating 
tumour-derived nucleic 
acids, cells, and
microvesicles in 
individual body fluids



Detection of Genetic Alterations and Genetic Heterogeneity           

➢ ctCell
➢ ctDNA
➢ ctRNA
➢ Exosomlar

➢ Point mutations
➢ Amplyfications & Deletions
➢ Translocations
➢ Gene expression 

(mRNA/miRNA)
➢ PCR (Conv., RT & Digital) 
➢ FISH
➢ IHC
➢ Sequencing 

(Sanger/NGS/Pyro)
➢ Microarray

Siravegna et al. Nat Rew Clincial Oncology, 2017



Clinical Applications of Liquid Biopsies

➢ Early Detection 
➢ Profiling (prognostic)
➢ Detection of Residuel

Disease/ Relaps
➢ Prediction (response to 

therapy)
➢ Monitoring
➢ Evaluating response 
➢ Predicting resistance to 

therapy
➢ Identifying new targets

Wan et al. Nat Rew Cancer, 2017



Early Detection of Cancer

Heitzer et al. Precision Oncology, 2017



Bardelli & Klaus, Cancer Cell, 2017

Liquid Biopsies to Monitor Cancer Evolution during Targeted Therapy



Adaptive or reactive treatment 
paradigms using liquid biopsies

Wan et al. Nat. Rev. Cancer 2017



FDA Approved Liquid Biopsy Tests

Roche Molecular 
Diagnostics

Cobas EGFR Mutation test v2
PCR amplification of 

ctDNA to identify 42 EGFR 
mutations

FDA approved as 
companion diagnostic for 

Tarceva (erlotinib) (and 
Tagrisso (osimertinib) 

NSCLC in 2016

Veridex/Johnson & 
Johnson

CellSearch
Turnkey system for 

isolating and counting 
EpCam+ cells from blood

FDA 501K clearance for 
cancers of breast since 

2004, prostate since 2007, 
colon since 2008



Guideline from the College of 
American Pathologists, the 

International Association for 
the Study of Lung Cancer, and 
the Association for Molecular 

Pathology









Clinical indications for liquid biopsy for EGFR 
mutation detection in lung cancer

➢ No tissue sample available

➢ Low percentage of cancer cells in FFPE sample

➢ DNA of low quality and/or no DNA amplification

➢ Inappropriate fixation

➢ Long turnaround time to get the results



Clinical indications for liquid biopsy for EGFR mutation
detection in lung cancer at progression under EGFR TKI

Stockley et al. Curr Oncol. 2018



Liquid Biopsy for Precision Medicine in 
Mutation-Driven NSCLC

➢ Liquide biopsy for lung cancer in 2018
➢In routine now, assessment of EGFR status in cf-DNA

➢Coming soon
➢assessment of various genomic alteration by NGS

➢Perspectives:
➢Early diagnosis of lung cancer (RNA, microRNA, CTCs, DNA methylation)

➢Predictive biomarker(s) for immunotherapy response

➢Screening of lung cancer onset in a high risk population



Clinical Validity of Circulating Tumor Cells

Cabel et al. Int J Clin Oncol. 2017



PD-L1 expression in NSCLC CTCs

Dhar et al. Sci. Reports, 2018



Comparison of PD-L1 expression in CTCs and matched 
primary tumor

Dhar et al. Sci. Reports, 2018







Validation of a Plasma-Based Comprehensive
Cancer Genotyping Assay

➢ Using orthogonal plasma- and tissue-based clinical genotyping 
across >750 patients
➢ high accuracy and specificity [positive percent agreement (PPAs) and 

negative percent agreement (NPAs) >99% and positive predictive values 
(PPVs) 92%–100%].

➢ Clinical use in 10,593 advanced adult solid tumor patients
➢ high feasibility (>99.6% technical success rate) 
➢ clinical sensitivity (85.9%), with
➢ high potential actionability (16.7% with FDA-approved on-label treatment 

options; 72.0% with treatment or trial recommendations), 
➢particularly in non–small cell lung cancer, where 34.5% of patient samples 

comprised a directly targetable standard-of-care biomarker





NSCLC Cancer Panel

Hizmet 
Kodu

Test Adı Test içeriği Endikasyon

70027250
Likit biyopsi

EGFR 
EGFR geni 18,19,20,21. Ekzon Mutasyonları (T790M dahil) EGFR inhibitörü tedavisi altında direnç takibi

70027226
Akciğer Panel 1 
(Klasik Panel)

EGFR + ALK + ROS Minimal panel Tirozin kinaz inhibitörü seçimi amaçlı  minimal panel

70027227
Akciğer Panel 2  (TKİ 

paneli)
EGFR + KRAS + BRAF + ALK + ROS Tirozin kinaz inhibitörü seçimi ve direnç analizi

70027228
Akciğer Panel 3 
(Genişletilmiş 

TKI panel)
EGFR + ALK + ROS + MET + HER2 + FGFR1 + RET Tirozin kinaz inhibitörü ve direnç analizi seçimi, genişletilmiş panel

70027230
Akciğer Panel 4 

(PAN NSCLC-NGS)
Yeni nesil dizi analizi (Next generation sequencing) ile 19 gen analizi 

(Mutasyon, translokasyon, amplifikasyon gibi tüm genetik değişiklikler)
Hedefe yönelik tedavilere yanıtın öngörülmesi ve tedaviye direnç 

amaçlı 19 genin eşzamanlı değerlendirilmesi 

70027251
Likit Biyopsi

Akciğer Panel 4 
(PAN NSCLC-NGS)

Yeni nesil dizi analizi (Next generation sequencing) ile 19 gen analizi 
(Mutasyon, translokasyon, amplifikasyon gibi tüm genetik değişiklikler)

Hedefe yönelik tedavilere yanıtın öngörülmesi ve tedaviye direnç 
amaçlı 19 genin eşzamanlı değerlendirilmesi 

➢ Likit Biyopsi (70027251): Akciğer Panel 4 (PAN NSCLC-NGS) testi aynı panel olup kandan hücre dışı serbest DNA’dan çalışılmaktadır. 
➢ Tüm testler için parafin bloktaki tümör dokusu, likit biyopsi için patoloji laboratuvarından temin edilecek özel tübe alınacak 5 ml periferik kan

yeterlidir.
➢ PAN NSCLC-NGS haricindeki tüm testler istek yapılarak ayrı ayrı da çalışılmaktadır.



Liquid biopsies 
become a reality 
in cancer care

Thank you


