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ESMO recommendations for NGS testing in solid tumors

Tumour types General recommendations for daily practice
Recommendation for clinical 

research centers
Special considerations for patients

Lung adenocarcinoma

Tumour multigene NGS to assess level I alterations. Larger panels are 

acceptable if they induce acceptable incremental costs (drug included*) and 

report accurate ranking of alterations. 

NGS can either be done on RNA or DNA, if it includes level I fusions. 

It is highly recommended that 

clinical research centres perform 

multigene sequencing in the context 

of molecular screening programmes 

in order to increase access to 

innovative drugs and to speed-up 

clinical research. This is particularly 

relevant in breast, pancreatic and 

hepatocellular cancers where level 

II-IV alterations are numerous.

Using large panel of genes could lead 

to few clinically meaningful responders, 

not detected by small panels or 

standard testings. In this context and 

outside the diseases where large 

panels of genes are recommended, 

ESMO acknowledges that a patient 

and a doctor could decide together to 

order a large panel of genes, pending 

no extracost for the public healthcare 

system, and if the patients is informed 

about the low likelihood of benefit.

Squamous cell lung 

cancers
No current indication for tumour multigene NGS

Breast cancers No current indication for tumour multigene NGS

Colon cancers Multigene NGS can be an alternative to PCR if it has no additional cost.

Prostate cancers

Multigene tumour NGS to assess level I alterations. Larger panels are 

acceptable if they induce only acceptable incremental costs (drug included*) 

and report accurate ranking of alterations.

Gastric cancers No current indication for tumour multigene NGS

Pancreatic cancers No current indication for tumour multigene NGS

Hepatocellular 

carcinoma

No current indication for tumour multigene NGS

Cholangiocarcinoma Multigene tumour NGS could be recommended to assess level I alterations. 

Larger panels are acceptable if they induce only acceptable incremental 

costs (drug included*) and report accurate ranking of alterations. RNA-based 

NGS can be used. 

Others Tumour multigene NGS can be used in ovarian cancers to determine somatic 

BRCA1/2 mutations. Large panels are acceptable if they do not induce extra 

costs (drug included*) and report accurate ranking of alterations.

Large panel NGS can be used in carcinoma of unknown primary. 

It is recommended to determine TMB in cervical cancer, salivary cancer, 

thyroid cancers, well-to-moderately differentiated neuroendocrine tumours, 

vulvar cancer, pending drug access (and in TMB-high endometrial and SCL 

cancers if anti-PD1 antibody is not available otherwise).

Mosele et al. Ann Oncol 2020
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MOLECULAR TUMOR BOARD
Towards precision and personalized medicine

PAST PRESENT FUTURE

ONE SIZE 

FITS ALL

DIFFERENCES 

AMONG SIMILARITIES

ONE PATIENT, 

ONE THERAPY, 

ONE MOMENT
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MOLECULAR TUMOR BOARD
Definition and requirements: support treating physicians 

Medical Oncologists
 NATIONAL and INTERNATIONAL GUIDELINES

MultiDisciplinary Tumour Boards 

(MDTs)
 NO CLEAR INDICATIONS

 CLINICAL TRIALS OPTIONS 

Molecular Tumour Board (MTB)
 COMPLEX GENOMIC DATA

c

Approved drugs

c

c

Molecular driven 

clinical trials

c

Approved drugs

c

c

Molecular driven 

clinical trials

c

c

c

c

Unknown variants 

or open questions
Existing drugs, 

not approved
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MOLECULAR TUMOR BOARD
Recommendation
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MOLECULAR TUMOR BOARD
Italian survey within ACC network

Ciliberto et al. J Exp Clin Cancer Res (2022)
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MOLECULAR TUMOR BOARD
Fondazione Policlinico Universitario Agostino Gemelli IRCCS internal pathway

Molecular Tumor

Board



apr. ’24 11

TUMOR TYPE TARGET SETTING

Breast PIK3CA Hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative, locally

advanced or metastatic breast cancer after disease progression following endocrine therapy as

monotherapy

Lung EGFR Metastatic

ALK Metastatic

ROS1 Metastatic

BRAF Metastatic

NTRK Metastatic

RET Metastatic

Ovary BRCA 1/2 All patients with non-mucinous and non-borderline ovarian, fallopian tube or primary peritoneal cancer

Pancreas BRCA 1/2 Metastatic

NTRK Metastatic

Prostate BRCA 1/2 Metastatic castration resistant

Melanoma BRAF Metastatic or not resectable

Resected Stage III

GIST c-kit Locally advanced or Metastatic

Resected (Adjuvant)

PDGFRα Locally advanced or Metastatic

Colorectal KRAS Metastatic

NRAS Metastatic

BRAF Metastatic

NTRK Metastatic

Thyroid RET Advanced medullary thyroid cancer

Advanced non medullary thyroid cancer

Endometrium POLE Stage FIGO I-II, any histotype

METHODS
Eligibility



•Microlab STAR-Hamilton per la preparazione automatizzata delle librerie e IlluminaTM Novaseq6000 per il

sequenziamento.

•Profiling eseguito da TruSight Oncology 500 ad alta produttività (TSO500HT, Illumina) (DNA o RNA ≥ 40 ng).

• I campioni al di sotto della quantità richiesta per TSO500HT e per i quali non sono disponibili altri prelievi vengono

sottoposti al test Oncomine Focus (Thermofisher) per il DNA e al pannello FusionPlex Lung di Archer per la

valutazione dell'RNA.

• I campioni < 20 ng di DNA/RNA sono discussi per una nuova biopsia o test con tecniche standard (per biomarcatori

approvati per la pratica clinica inclusi nei LEA) - La biopsia liquida si considera se non sono disponibili altre opzioni.

Il progetto FPG500



Il progetto FPG500

523
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Report usato per il MTB del Policlinico Universitario Gemelli IRCCS

Genomic alterations are reported according to 

nomenclature of Human Genome Variation Society (HGVS) 

and classified according to Association for Medical 

Pathology (AMP), ASCO, and the College of American 

Pathologists classification system into tiers IA, IB, IIC, IID, 

III and IV, stratified according to clinical usefulness 

('actionability‘) 

Il MTB istituzionale aiuta i clinici a interpretare e gestire

report complessi di “genomic profiling”. In particolare il MTB 

discute tutti i casi con varianti documentate per cui non 

esiste un farmaco approvato, per verificare la disponibilità di 

trial clinici o usi off label di farmaci (i.e. expanded access 

program ecc.)
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RESULTS
Comprehensive cancer genome profiling programme FPG500 | 1 Jan 2022- 19 Nov 2022 
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MOLECULAR TUMOR BOARD
Critical unmet needs to be addressed 

 MTBs need a standardization of operational requirements and an appropriate unsolicited

findings policy

c

c

 A global harmonization in cancer sequencing practices and procedures

 No MTB without implementation of Comprehensive Cancer Genome Profiling (CGP)

 It is important to keep such programmes in an academic context

 Data from MTBs are crucial also for policy makers regarding drugs access and 

companies providing interpretation services for CGP 



Integrazione del Comprehensive Cancer Center con il 
Clinical Trial Center e il progetto Big Data Generator
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