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✓ Thermo Fisher Scientific and its affiliates are not endorsing, recommending or
promoting any use or application of Thermo Fisher Scientific products by third
parties during this seminar.

✓ Information and materials presented or provided by third parties as-is and
without warranty of any kind, including regarding intellectual property rights and
reported results.

✓ Parties presenting images, text and material represent they have the right to do
so.

✓ Speaker is provided honorarium for this presentation.
✓ The products from Thermo Fisher Scientific displayed in this presentation are

labeled as follows: “For Research Use Only. Not for use in diagnostic procedures.”



Precision Medicine in Lung Cancer
The Promise is becoming Reality



Precision Medicine in Lung Cancer
An Evolving Paradigm

2000-2006 2006-2010 2010-2021



EGFR (50-77%)

Chemo (19-45%)

ALK (48-79%)

ROS1 (72-78%)

BRAF V600E (63%)

PD-L1 >50% (45%)

NTRK (70-75%)

Precision Medicine in Lung Cancer
Response Rates with Targeted Therapies
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Precision Medicine in Lung Cancer
Patients’ Survival with Targeted Therapies

Howlader, NEJM 2020



Wild-type ROS1

EGFR 

ALK

BRAF

Genomic
alteration

Frequency Targeted Therapies

EGFR 12% Osimertinib

ALK 3-8% Alectinib

ROS1 1% Crizotinib

BRAF 2% Dabrafenib-Trametinib

NTRK 0.5% Entrectinib

Molecular Testing – Predictive Biomarkers
«Must Genes» recommended by ESMO Guidelines

NTRK

PD-L1 

Planchard, Ann Oncol, Updated Sep 2020



Wild-type

KRASG12C

EGFR 

ALK 

Genomic
alteration

Frequency Targeted Therapies

EGFR
(classical)

12% Osimertinib

ALK 3-8% Alectinib

ROS1 1% Crizotinib, Entrectinib

BRAF 2% Dabrafenib-Trametinib

NTRK 0.5% Entrectinib

RET 2% Selpercatinib, Pralsetinib

METex14 2% Capmatinib, Tepotinib

HER2 2% Trastuzumab DxT, TDM1

KRASG12C 12% Sotorasib

EGFR
(exon20)

1-3% Amivantamab,Mobocertinib

NRG1 0.5% Zenocutuzumab

ROS1 

BRAF

RET 
MET 

HER2

NTRK 

Molecular Testing – Predictive Biomarkers
«Expanded Panel» recommended by ESMO Guidelines

NGR1

Planchard, Ann Oncol, Updated Sep 2020

PD-L1



Passiglia, J Thor Oncol 2019

Molecular Testing – Predictive Biomarkers
Detection Platforms
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Mosele, Ann Oncol 2020

Molecular Testing – Predictive Biomarkers
NGS Profiling Recommended by ESMO Panel 



Female, 45 years old, never smoker, stage IVB

March 12th 2021

Thoracentesis: 2500 cc blood stained pleural effusion

Histological evaluation: lung adenocarcinoma cells

RT-PCR Molecular analyses: EGFR/BRAF wild-type

FISH: ROS1 not rearranged

IHC: ALK Not Expressed

IHC: PD-L1 TPS 65%

→ 1st line immunotherapy (pembrolizumab) recommended



Expanded biomarker panel by NGS profiling

March 18th 2021

Second opinion at S.Luigi Hospital (Orbassano)

NGS analysis by Ion Torrent Platform
(Oncomine Dx Target Test)

EGFR/BRAF/KRAS/ERBB2: wild-type

ALK/ROS1: not rearranged

METex14skipping: negative

RET-CCDC6 rearrangement

→ Randomized clinical trials (RET-TKI versus CT +/- IO)



RET-TKI under clinical development 

Selpercatinib

Pralsetinib



RET-TKI activity in RET-CCDC6 rearranged NSCLC patient 

CT-scan Report after 3 months 

• Partial regression of the
voluminous lesion in the right
perihilar site

• Almost complete regression of
the multiple lung bilateral
parenchymal nodules

• Complete regression of the
cerebral nodules

• Partial response of the
multiple bilobular hepatic
hypodense lesions

Baseline March 2021 After 3 months June 2021

IMG



Kerr, Lung Cancer 2021, LuCE Position Paper 2019

Molecular Testing – Predictive Biomarkers
Disparities across European Countries



Lack of 
resourses/funding

Lack of 
technologies

Country-based 
guidelinesRegulatory

issues

Reimbursement 
issues

Testing

Disparities  

Across Europe 

Lack of lab 
networking

Turnaraound time

(TAT)

Molecular Testing – Predictive Biomarkers
Challenges and Barriers across European Countries

Data Reporting 
and Interpretation



17; 57%
7; 23%

6; 20%

G E O G R A P H I C A L D I S T R I B U T I O N

North South Center

11; 24%

8; 17%
27; 59%

E G F R  T E S T  R E Q U E S T

 reflex testing on demand NR

11; 31%

25; 69%

T E C N O L O G I C A L U P G A R A D E
I N  T H E  L A S T  5  Y E A R S

upagrade not upgrade

15; 42%

11; 31%

7; 19%

3; 8%

D I A G N O S T I C P L A T F O R M S

RT-PCR NGS Pyro MALDI - TOF

2; 6%

34; 94%

A S S A Y  T Y P E

LDT CE - IVD

5; 33%

2; 13%
3; 20%

1; 7%

1; 7%

3; 20%

R T - P C R  K I T

Easy PGX ready EGFR Idylla EGFR mutation test
Cobas EGFR mutation test AmoyDx Pan lung cancer kit
Entrogen mutation analysis kit NR

2; 18%

2; 18%

1; 9%
1; 9%

5; 46%

N G S  P A N E L

Diatech Myriapod NGS 56G oncopanel
Thermofisher Oncomine solid tumor panel
Thermofisher Ion Ampliseq Colon - Lung Cancer Panel
Diatech Myriapod NGS cancer panel

1; 14%

1; 14%

5; 72%

P Y R O  K I T

Qiagen Pyromark Q24 k it
Qiagen Therascreen EGFR pyro kit
NR

3; 100%

M A L D I  - T O F  K I T

Diatech Myriapod lung status

8; 22%

17; 47%

11; 31%

L I M I T  O F  D E T E C T I O N

>5% ≤ 5% NR

10; 28%

17; 47%

9; 25%

R E F E R E N C E  R A N G E

Exons 18 - 21 NA NR

Malapelle, Crit Rev Oncol/Haematol 2021

Molecular Testing – Predictive Biomarkers
Italian Scenario in 2021



Adapted from Lovly, ASCO 2021

Molecular Testing - Predictive Biomarkers
US Scenario in 2021





Increasing Patient Access 
to NGS-molecular 

screening  

Increasing Patient Access 
to biomarker-driven 

clinical trials 

https://www.epropa.eu/it/

EPROPA
European Program for ROutine testing of Patients with Advanced lung cancer



MTB

All patients with histological diagnosis of  NSCLC; stage IIIB/C-IV (8th TNM); FFPE tissue sample 

availability for molecular analysis may participate 

- FFPE DNA/RNA extraction, quantifications and quality control;

- NGS analysis by Ion Torrent Platform (161 genes) (Thermo Fisher Scientific);

- Molecular data check within genomic database (Clinvar - NCBI – NIH, 

COSMIC, Polyphen);

- MTB Discussion and Clinical Trials Identification (Clinicaltrialgov.It);

- Logistic Support to the patients during the diagnostic/therapeutic process

Clinical trials 

PRE-ANALYTICAL EVALUATION NGS ANALYSIS WORKFLOW

EPROPA
Project and Workflow



EPROPA
The Website Platform

https://www.epropa.eu/

https://www.epropa.eu/


Female, 65 years old, never smoker, stage IVA

February 22th 2021

FNA left lung lesion

Histological evaluation: lung mucinous adenocarcinoma cells

NGS analysis by Ion Torrent Platform
(Oncomine Dx Target Test - Thermo Fisher Scientific):

EGFR/BRAF/KRAS/ERBB2: wild-type

ALK/ROS1/RET: not rearranged

METex14skipping: negative

PD-L1 IHC: negative

→ 1st line chemo-immunotherapy recommended



Chemo-Immunotehrapy activity in WT NSCLC patient

CT-scan Report after 3 months 

• SD of the voluminous lesion in
the left inferior lobe

• Occurrence of left pleural
effusion

• Increase of the multiple lung
bilateral parenchymal nodules

Baseline Feb 2021 After 3 months May 2021



Expanded biomarker panel by ERPOPA NGS testing

May 11th 2021

NGS analysis by Ion Torrent Platform (161 genes) (Oncomine Complrehensive Panel v3 - Thermo Fisher Scientific):

NRG1-SCDA rearrangement

→ Phase I-II clinical trial testing Monoclonal Antibody in NRG1+ solid tumors (Milan)



NRG1 Inhibitor (MoAb) activity in NRG1-rearranged NSCLC patient

CT-scan Report after 3 months 

• Partial regression of the
voluminous lesion in the left
inferior lobe

• Regression of left pleural
effusion

• Partial regression of the
multiple lung bilateral
parenchymal nodules

Baseline May 2021 After 3 months August 2021
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The oncologist perspective

➢ Precision medicine is the way forward

➢ Rapidly increasing of predictive biomarkers and targeted therapies

➢ Molecular testing is standard of care

➢ Aiming to broad biomarker testing by NGS analysis upfront

➢ Overcoming barriers to NGS molecular testing 

➢ Reducing patients’ access disparities to biomarker testing and cancer care

The Evolving Paradigm of Precision Medicine in Lung Cancer
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