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When the story of modern Precision Oncology begins….







Pathology lab duties are changing

Approval / labels

Yesterday Today Tomorrow (~10 years)

Reimbursement

One drug fits all One patient group, one biomarker, 
one drug

One patient, one tumor profile, more 
options

Broad Narrow indication-based Profile-based

Indication-based Outcomes-basedFee-for-service

Treatment decision Empirical Biomarker-guided Profile-guided with Clinical 
Decision Support

Treatment monitoring

Clinical development

Phenotype-based Phenotype-based Real-time 
molecular profile-based

Large RCT Large RCT Small RCTs / RWE





NGS costs in Italy, single-gene vs. NGS testing

Pruneri, Paharmacoecon Open, 2021

Mean cost per 
patient

ΔSGT→NGS overall personnel time 
savings



Non small cell Lung  Cancer
(NSCLC) 



NSCLC: NOT one disease but many 

Li T et al,  JCO 2013; Tsao AS et al, JTO 2016; Barlesi F, ESMO ASIA 2020 



ESMO Scale of Clinical Actionability for 
molecular Targets (ESCAT)

Mosele F et al.,  Ann Oncol 2020

Alteration-drug match is 
associated with improved 
outcome in clinical trials

Access to the treatment should be 
considered standard of care

Alteration-drug match is 
associated with antitumour 
activity (magnitude of benefit 
unknown)

Treatment to be considered 
“preferable” in the context of evidence 
collection (registry or prospective 
clinical trial)

BRAF V600    METex14

 RET    NTRK

KRAS G12C

  READY FOR 
ROUTINE 
USE

LOW INCIDENCE ≤5%..... BUT 
A TOTAL SUBSTANCIAL 
NUMBER DIAGNOSED 
ANNUALY



• BRAF, RET, MET, and NTRK are RARE alterations in NSCLC, but considered 
together they represent significant numbers

• Targeted therapies work in these genetic alterations and clinical results obtained 
emphasize the importance of MOLECULAR TESTING at the time of diagnosis

• Randomized studies are unpractical and limited by the poor accrual and evolution of 
standard-of-care

• The therapeutic strategies after progression are still to be defined

• The role of IO must be individualized according to the alteration, to be discussed  
(no clear benefit in RET/NRTK fusions, potential in some subset of BRAF/METex14, 
standard in KRASG12C)



1L Treatment for NSCLC patients with PD-L1 > 50%
Who are early progressors ?

Ricciuti JTO 2022; Alessi, JTO 2023

KRAS/STK11/KEAP1 co-mutations predict lower efficacy of Immunotherapy

PD1 Inhibitors in PD-L1>50% PD1 Inhibitors plusChemo in PD-L1 all comers



European Lung Cancer Congress 2023

IO Duration in advanced NSCLC - Trials 

Remon, J Clin Oncol 2025



Colon-Rectal Cancer 
(CRC)



Alterations Prevalence
Targetability 

evidence
Enrichment

RAS mutations 55-60% -

KRAS G12C mutation 3% -

BRAF V600E mutation 8-10% (> if right colon, RAS wt, MSI)

PI3K mutations 8% -

Microsatellite instability 5% (> if right colon, BRAF mut)

BRAF non-V600E mutations 2% (> if left/rectum colon, RAS mut, MSS)

HER2 amplification 2% (> if left/rectum colon, RAS/BRAF wt)

MET amplification 2% -

POLE mutations 1% (> if right colon, MSS)

TRK1-3, ALK, ROS1 
translocations

<1% (> if right colon, RAS/BRAF wt, MSI)

RET translocations <1% (> if right colon, RAS/BRAF wt, MSI)

MGMT silencing 40% (> if right colon, RAS mut, MSS)

Tissue biomarkes in colorectal cancer

NO

YES

YES

YES

YES

Case report

NO

YES

YES

YES

Case report

Probably 
YES

Target tx not approved

Target tx approved



RAS (KRAS/NRAS) wt
Circa 40%

RAS mut
50%-55%

BRAF mut
10-8%

MSI-H 4-5%

Molecular Profile mCRC



BRAF V600E mutation

BRAF-like signature

RAS mutations

PIK3CA mutations

dMMR

CIMP-high

Low AREG-EREG 
expression

CMS1(Immune)

HER-2 overexpression

High AREG-EREG 
expression

EGFR amplification

Lee et al., Br J Can  ’16
Missiaglia et al., Ann Oncol ’14

Guinney et al., Nat Med ’15
Laurent-Puig et al., ESMO ‘16 

miR-31-3p high

miR-31-3p lowEG
FR
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EGFR promoter methylation

ALK/ROS1/NTRK 
rearrangements

I punti chiave: sede del tumore primitivo

Doppietta + BV o doppietta + anti-EGFR nei pazienti RAS wt: COME SCEGLIERE?



RAS wt

Cremolini et al, Ann Oncol ‘17

PRESSING Panel:

-    PI3K/PTEN/Akt and MAPks pathway’ activating mutations
- Her2 amplifications or mutations
- MET amplifications
- ALK/ROS1/NTRKs and RET fusions

PRESSING case-control study



Gastric Cancer 



I linea

5-Fluorouracile

Capecitabina

Cisplatino

Carboplatino

Oxaliplatino

Trastuzumab*

Nivolumab**

Pembrolizumab***

II linea

5-Fluorouracile

Capecitabina

Irinotecan

Paclitaxel

Ramucirumab

Trastuzumab 
deruxtecan*

Pembrolizumab****

III linea

5-Fluorouracile

Capecitabina

Trastuzumab 
deruxtecan*

Pembrolizumab****

Trifluridina/ 
Tipiracil

*HER2+; ** PDL-1CPS>5; **** PDL-1 CPS>1;  ****MSI-H

 Farmaci disponibili in pratica clinica e rimborsati nel CG/CGEG 
avanzato



Emerging targets and therapies

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Biliary tract Tumors 



In real life: BTC ARE FULL OF ACTIONABLE TARGETS 

Adapted from Pircher et al, Annals of Research in Oncology 2022

KRAS
G12C

<1%

How?
DNA-based NGS 
(+/-RNA-based NGS, preferred)
Liquid biopsy only for selected cases

When to sequence? 
As Soon As Possible!



DOES SYSTHEMIC NGS FOR BTC IMPROVE CARE?
Multicentric study assessing real-life clinical actionability of molecular alterations identified with expanded NGS 
for 587 patients (pts) affected by advanced BTCs treated at 5 Italian institutions (2016-2022)

Abbreviations: FGFR2i: FGFR2 inhibitors; BRAFi: BRAF inhibitors; MEKi: MEK inhibitors; ERBB2i: ERBBE2 inhibitors; ICIs: immune checkpoint inhibitors
Niger et al, ESMO GI 23

FGFR2i
[n=63 (66%)]

Ivosidenib
[n=15 (16%)]

BRAFi-MEKi
[n=9 (9%)]

ERBB2i
[n=4 (4%)]

ICIs
[n=3 (3%)]

Prior last treatment<<

Targeted treatment

PFS1

PFS2

 - -

PFSratio 

𝛿 parameter = 1

𝛿=1, S(1): 0.53



Melanoma







Treatment Strategies for Adjuvant Melanoma

Wild-Type Stage III

Targeted Therapy
(Dabrafenib+Trametinib)

BRAFV600 Stage III
Stage IV NED 
(Wild-Type/BRAFV600)

Immunotherapy
(Nivolumab/

Pembrolizumab)

Immunotherapy
(Nivolumab/

Pembrolizumab)

Immunotherapy
(Nivolumab)



Breast Cancer 



HER2 signalling in breast cancer



First-line treatment

https://www.esmo.org/living-guidelines/esmo-metastatic-breast-cancer-living
-guideline/er-positive-her2-negative-breast-cancer

Adapted from G. Curigliano, 
ASCO 2024 meeting



Sempre valutare biopsia di ricaratterizzazione a 
progressione di malattia (per la ricerca target e 
meccanismi di resistenza e per escludere switch di 
istotipo)

Valutare biopsia 
liquida per la ricerca di 
mutazioni di ESR1  
(mutazione di 
resistenza sensibile a 
trattamento con 
Elacestrant)

Tumori ormonopositivi o ‘luminal-like’ (ER+ ed HER2-) in stadio avanzato



Median PFS in recent RCTs of endocrine therapy: sub-analysis in 
patients with prior CDK4/6i therapy

Adapted from Burstein HJ et a. SABCS 2024



How to improve Cure Rate !
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Adj. 
Dabrafenib+Trametinib

Adj. 
Alectinib

Adj. 
Osimertinib

Adj. Olaparib

Adj. T-DM1

Adj. Abemaciclib

Adj. 
Pembrolizumab

Periop. 
Pembrolizumab

Neoadj.  
Nivolumab

Adj. 
Atezolizumab

Periop. 
Pembrolizumab

Adj. 
Pembrolizumab

Adj. Ribociclib

Neoadj. Trastuzumab 
(+ Pertuzumab)

Adj.  
Nivolumab

Adj. Trastuzumab
 (+ Pertuzumab)

Periop. 
Pembrolizumab

Periop. 
Nivolumab+Ipilimumab

*MSI-H

Neoadj. 
Dostarlimab

Periop. 
Durvalumab

Periop. 
Durvalumab

AIFA reimbursed

L. 648/96

E.A.P.

Legend
a



 ADC



Acta Pharmaceutica Sinica B 2025;15(2):737e756



Acta Pharmaceutica Sinica B 2025;15(2):737e756



 BISPECIFIC 



bsAbs: mechanism of action (I)

1) Immune cell engagers: 

Bispecific TCE (⍺β T-cell) Bispecific TCE (γδ T-cell) BiKEs (NK-cells)

• simultaneous binding of the CD3e of the 
TCR complex and the selected tumor 
associated antigen (TAA)

• Asctivation of T cells with 
cytotoxic/proinflammatory  activity 
against tumor cells

• Role in TME reshape 

• Unclear role in memory formation 

• New immune cells are in 
development

• LAVA-051 (Vγ9Vδ2-T × CD1d, 
bispecific nanobody, Gammabody) in 
leukemia and myeloma cells 

• Simultaneous binding of CD16 (activating 
receptor on NK cells) and TAA

• MHC-I deficient tumor cells killing

• AFM13 (CD30xCD16A, TandAb) in 
CD30+ lymphoma

• RO7297089 (BCMA × CD16A, IgG-scFv2) 
in multiple myeloma



 Theranostics



THERANOSTICS is a combination of the terms THERApeutics and 
diagNOSTICS. It is used to describe the combination of using one radioactive 
drug to identify (diagnose) with NM techniques (e.g. SPECT, PET) a target 
and a second radioactive drug to deliver therapy to treat the main tumor and 
any metastatic tumors.           

Two phases: 

What is Theranostics?

https://uihc.org/health-topics/what-theranostics

2. Therapeutic phase1. Diagnostic phase







Radiopharmaceutical trials are an 
increasing focus in new research

Citeline, Trial Trove 2024

a significant number of trials in early development 
with over 80% of trials in Phase 1, Phase 1-2, or Phase 2

Planned & ongoing study with RF vs biological 
target of cancer starts by year




