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Otano I et al, Nature Reviews Clinical Oncology 2023

✓ ROS1 fusions

✓ BRAF V600 mutations

✓ RET fusions 

✓ NTRK fusions 

✓ METex14 mutations

✓ HER2 mutations

✓ NRG1 fusions

✓ MET amplifications

Small slices also make NSCLC the paradigm for personalized medicine 



Oncogene-addicted metastatic NSCLC  ESMO Clinical Practice Guideline 2023

EGFR, ALK, ROS1, BRAF, MET, RET, NTRK, EGFRex20ins, HER2, KRAS (G12C) 
should be evaluated.

• Reflex testing preferred         

(TAT is shorter)

• Targeted NGS designed to 

cover panels of genes is the 

recommended option

• Priority for careful handling and 

preservation of tissue 

throughout the process

Currently, MET, RET, EGFRex20ins, KRAS G12C are for second-line treatment decisions
(HER2 not yet druggable in clinical practice)

Predictive Biomarkers in advanced NSCLC
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Standard of care

Dabrafenib-trametinib in 1st line [BRAF p.V600] 

BRAF

Planchard D, Lancet Oncol 2017

Planchard D, J Thorac Oncol 2022

Gouda MA & Subbiah V, ASCO Ed Book 2023

OS in treatment-naïve:
Median 17.3 ms
4-y OS 34%
5-y OS 22%

18% still alive
• Continue if mild and treat to ameliorate symptoms
• It goes away/get better when you stop the drug (!) 
• Fever→ acetaminophen, naproxen, steroids
• Monitor with echocardio and ophthalmologic reviews!!



Trying to improve risk-benefit R

Encorafenib – binimetinib in 1st line [BRAF p.V600E] 

Ahn MJ  et al, ASCO 2023

BRAF



How to manage disease PD?

Role of IO & mechanisms of resistance

Garassino MC et al, JTO 2023

Outcome by 1° line regimen rwTOT

PD-(L)1 mono [N = 26] 7.6 ms

PD-(L)1 + ChT [N = 13] 17.5 ms

Pembro + platinum + pem [N = 12] 20.7

BRAF V600E: rwTOT and rwTTNT similar for PD-(L)1 
mono but markedly longer for PD-(L)1+ChT VS other 

cohorts, including the driver-negative cohort

Mazieres J et al, Ann Oncol 2019

IO

R

BRAF

Reactivation of ERK signaling either upstream or 

downstream of BRAF kinase (= melanoma) through:
- BRAF splice variants (16%)
- BRAF gene amplification (13%)
- NRAS/KRAS (20%) or MEK1/2 mutations (7%)

BRAF-independent reactivation of ERK signaling

Facchinetti F et al, JTO 2023
Abdayem P & Planchard D, Clinical Advances in Hematology & Oncology 2022 



What about the rest of BRAF world?

Non-V600 mutations 

BRAF

Yaeger R  et al, Cancer Discovery 2019

Class-specific therapies 

are needed to target 

these different subsets
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Modified from Radonic T, ELCC 2023

ALK ROS1 RET NTRK FGFR NRG1

Adeno 2-5% 1-2% 1% <1% <1%
<1%

Mucinous k 
5-6%

Sq <1%
Case 

reports

Case 

reports

Case 

reports
1-4%

Case 

reports

Which type of alterations?



Benayed R et al, Clin Cancer Res 2019

RNA-based >> DNA-based for fusions 

and splice site mutations 

n = 275

Modified from Radonic T, ELCC 2023

Hybride DNA and RNA panels

(one step sequencing)

Targeted RNA is better suited for fusion identification



PROFILE 1001: crizotinib Integrated analysis of 3 phase 

I and II trials: entrectinib

mOS = 51 ms 

Shaw AT et al, Ann Oncol 2019
Drilon A et al, JTO Clinical and Research Reports 2022

Fan Y et al, WCLC 2022

17.7 [11.8 - 39.4]

47.7 [43.2 - NE]
• On-target resistance 

mutations (G2032R)

• CNS progression

Grade ≥ 3 AEs 43% mainly dysgeusia, weight increase, 

constipation and diarrhea – discontinuation 7%  

ROS1Standard of care

Crizotinib & Entrectinib in 1st line

icORR       61%  



ROS1Standard of care

Crizotinib VS Entrectinib in 1st line

Dingemans AM et al, ASCO 2022



Lin JI et al, ASCO 2023

Cho BC et al, WCLC  2023Preventive effect of repotrectinib for BM (only 1.8% of TKI-naïve pts developed a new brain mets)

Should we escalate 1st line with new gen TKIs?

Repotrectinib [TRIDENT-1]

ROS1



Lin JL et al, Clin Cancer Res. 202

Zhang Y et al, NPJ 20221

How to manage disease PD? ROS1

Post-crizotinib



How to manage disease PD?

Clinical data

Lin JL, WCLC 2023

ROS1



Courtesy of L. Landi

ROS1How to manage disease PD?

Realistic algorithm of ROS1+ NSCLC in Italy – 2023



➢ Chemotherapy works [ORR~50%, mPFS~6ms, mOS~24ms]

Outcomes 

with 1° line CT

RET Registry

Drilon A et al, Ann Oncol 2016
Gautschi O et al, J Clin Oncol 2017

➢ Still controversies with immunotherapy

Aldea M et al, RET-MAP JTO 2023

Doublet CT
(N=108)

Single 
agentCT 
(N=34)

CT-ICB
(N=41)

ICB
(N=52)

MTKi
(N=21)

RETi
(N=145)

ORR 55% 26% 46% 23% 37% 76%

mPFS 8.7 3.6 9.6 3.1 3 16.2

RETStandard of care

A not-target 1st line



SELPERCATINIB

[LIBRETTO-001]

ORR (%, N)

Prior platinum-based chemotherapy 61% (n = 247)
Treatment-naïve 84% (n = 69)

DCR (%, N)

Prior platinum-based chemotherapy 94% (n = 247)
Treatment-naïve 93% (n = 69)

mPFS (months, N)

Prior platinum-based chemotherapy 24.9 (n = 247)

Treatment-naïve 22.0 (n = 69)

3y-OS (%, N)
Prior platinum-based chemotherapy 58.5% (n = 247)

Treatment-naïve 57.1% (n = 69)

iORR (%, N) 85% (n = 26)

Grade ≥3 TRAEs (%, N) 38.6% (n = 796)

Discontinuation rate (%, N) 3% (n = 796)

Updated from Belluomini L et al, Expert Rev Anticancer Ther 2022; Drilon A et al, JCO 2022; Drilon A 

et al, JCO 2023; Griesinger F et al, Ann Oncol 2022; Murciano-Goroff Y et al, JTO 2023

PRALSETINIB

[ARROW]

59% (n = 136)

72% (n = 75)

90% (n = 136)

91% (n = 75)

16.5 (n = 136)

13.0 (n = 75)

58% (n = 141)

58% (n = 69)

70% (n = 10)

52% (n = 281)

7% (n = 281)

RETStandard of care

Selpercatinib & Pralsetinib in 2nd line



Dry mouth 38%

Hypertension 28%

Increased ALT/AST 28%

Diarrhea 27%

Neutropenia 46%

Leukopenia 38%

Increased ALT/AST 35%

Anemia 32%

Pralsetinib

400 mg daily

Most common TRAEs Most common TRAEs

Hypersensitivity

Updated from Belluomini L et al, Expert Rev Anticancer Ther 2022; Drilon A et al, JCO 2022; Drilon A 

et al, JCO 2023; Griesinger F et al, Ann Oncol 2022; Murciano-Goroff Y et al, JTO 2023

RETStandard of care

Selpercatinib & Pralsetinib in 2nd line



LIBRETTO-431

Solomon B et al, Future Oncol 2021Besse B et al, ASCO 2020

AcceleRET

Should we anticipate in 1st line RET TKIs?

Selpercatinib is the First Targeted Therapy to Demonstrate 

Superior Progression-Free Survival Compared to a PD-1 

Inhibitor Plus Chemotherapy for Adults with Newly-

Diagnosed Advanced or Metastatic RET Fusion-Positive 

Non-Small Cell Lung Cancer

RET



• On-target: RET kinase domain mutations occur with a low 
frequency based on early data

• Off-target: Activation of bypass pathways including MAPK 
pathway reactivation and MET amplifications

• Multiple distinct mechanisms are often observed in the 

same patient (polyclonal resistance)

Novello S et al, The Oncologist 2023 
Rosen EY et al, Nature Communications 2022

How to manage disease PD? RET



How to manage disease PD? RET

Cooper AJ et al, ASCO 2023 

▪ Acquired RET mutations in 13% (G810X, 10%)

▪ Potential off target resistance alterations identified in 44% (MET amp, 12%)

Retrospective study, 16 institutions

▪ 105 biopsies from 89 patients progressing on selective RET TKI



How to manage disease PD?

➢ New RET TKIs that 

address solvent front 

mediated resistance

➢ Combos? (+ MET inhibitors, i.e., capmatinib or cabozantinib)

Lin JL, WCLC 2023; Rosen EY et al, CCR 2020 

RET



Harada G,  et al. Nat Rev Clin Oncol 2023

Stakeholder cooperation in Rare molecular subtypes

Patient advocates, health-care agencies, investigators and companies with an interest in 

diagnostics, therapeutics and real-world evidence have already taken steps to surmount the 

challenges associated with research into low-frequency drivers



https://biomarkersatlas.com/

Malapelle U et al, Eur J Cancer 2021

Lo strumento 

innovativo a 

servizio della 

comunità degli 

esperti per la 

corretta definizione 

del valore clinico 

di ogni specifica 
mutazione

The value of National Platforms: ATLAS 



Therapy → optimize 1st line 

Strategy → address resistance (how to best sequence?)

Biology & heterogeneity → dig deep into disease details 

Conclusions

BRAF, ROS1 & RET (& beyond) TEST!
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