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Precision Therapy for non-squamous (for now) NSCLC in 2021/2022

What we absolutely need 
TODAY*

EGFR mutations

ALK rearrangements

ROS1 rearrangements

BRAF p.V600E mutations

NTRK 1,2,3 rearrangements

* In metastatic non-squamous NSCLC (before 1°
line initiation) - in Italy

15%

4%

1%

4%

<1%

Linee Guida AIOM – Neoplasie del Polmone 2021



• Seen in 0.9% - 2% of lung adenocarcinoma

• Typically associated with younger age 
(average 50y), never/light smoking history, 
adenocarcinoma subtype

Clave S et al, Oncotarget 2016

ROS1 rearrangements: do not forget this rare target!



ROS1 rearrangements: crizotinib, a (EX?) standard of care

5

Almquist and Ernani, JCO Oncology Practice 2021
Awad M et al, NEJM 2013

• On-target resistance 
mutations (G2032R)

• CNS progression

Linee Guida AIOM – Neoplasie del Polmone 2021



ROS1 rearrangements: 
a changing (overcrowded) landscape

Linee Guida AIOM – Neoplasie del Polmone 2021

Modified from Drilon A et al, NRCO 2020 

Dziadziuszko R et al, JCO 2021

UNECRITINIB

ORR 90%
IC-ORR 83%

ORR 78.4%, DCR 87.4%



How do we best sequence?? [yesterday, today and tomorrow]

Modified from Remon J et al, CTR 2021

Repotrectinib showed selective and potent in vitro 
and in vivo activity against ROS1 G2032R

Yun MR et al, Clin Cancer Res 2020



Drilon A et al, NRCO 2020 

Room for IO? Not alone!
In combos? Mah!

How do we best sequence?? [yesterday, today and tomorrow]



BRAF p.600E mutation: 
an established SoC

Linee Guida AIOM – Neoplasie del Polmone 2021

Planchard D, Lancet Oncol 2016 Planchard D, Lancet Oncol 2017

- BRAF mutations present in 2% -
4% of NSCLC (½ BRAF V600E or 
class 1 BRAF mutations)

- V600E: mainly female (~ 60%), 
current/former smokers (never 
smokers ~ 30%)

- Non-V600E: mainly male and 
almost exclusively current/former 
smokers

- Potential mechanism of resistance 
in EGFR-mutated NSCLC (osi-
treated 3-10%)



NTRK 1,2,3 rearrangements
Linee Guida AIOM – Neoplasie del Polmone 2021

LAROTRECTINIB

Hong D et al, Lancet Oncol 2020

ORR 79%
mPFS 28 ms
mOS 44 ms 

Doebele RC et al, Lancet Oncol 2020

ENTRECTINIB



Precision Therapy for non-squamous (for now) NSCLC in 2021/2022

What we absolutely need 
TODAY*

EGFR mutations

ALK rearrangements

ROS1 rearrangements

BRAF p.V600E mutations

NTRK 1,2,3 rearrangements

* In metastatic non-squamous NSCLC (before 1° line initiation) - in Italy

15%

4%

1%

4%

<1%

Linee Guida AIOM – Neoplasie del Polmone 2021

What we (also) need 
TODAY

RET rearrangements

MET ex 14 mutations

HER2 mutations

KRAS p.G12C mutations

1-2%

3-4%

2-4%

13%



RET rearrangements: the next big target..

Wang R, et al. JCO 2012; Drilon A,  et al. Nat Rev Clin Oncol 2018



RET rearrangements as the next big target: Are we sure??

Drilon A, et al. Nat Rev  Clin Oncol 2018



Systemic therapy in RET rearranged NSCLC

Drilon A et al, ASCO 2021 Marinello A et al, RET-MAP ELCC 2022



SELPERCATINIB PRALSETINIB
[LIBRETTO-001] [ARROW]

Drilon A. et al ELCC 2022 Curigliano G. et al ASCO 2021

ORR (%, N)
Prior platinum-based chemotherapy 61% (n = 247) 62% (n = 126)

Treatment-naïve 84% (n = 68) 88% (n = 25) 3

DCR (%, N)
Prior platinum-based chemotherapy 94% (n = 218) 1 91% (n = 126)

Treatment-naïve 93% (n = 48) 96% (n = 25) 3

mPFS (months, N)
Prior platinum-based chemotherapy 24.9 (n = 247) 16.5 (n = 136)

Treatment-naïve 22.0 (n = 68) NR

Grade ≥3 TRAEs occurring in ≥ 10% of 
patients (%, N)

Hypertension 12.1% 
(n = 746) 2

Neutropenia 19%, anemia 13%, 
hypertension 12% 

(n = 471) 4

Discontinuation rate (%, N) 2% (n = 746) 2 6% (n = 471) 4

RET rearrangements: two guest Stars!!

Belluomini L et al, SUBMITTED

CNS ORR 85%



LIBRETTO-431

Solomon B et al, Future Oncol 2021

Besse B et al, ASCO 2020

AcceleRET

RET rearrangements: phase 3 trials are ongoing in 1st line



Rosen EY et al, Nature Communications 2022

• Acquired selpercatinib resistance is driven by MAPK pathway reactivation, on- and off-target 
pathway reactivation via secondary RET mutations or MET amplifications 

• Multiple distinct mechanisms are often observed in the same patient (polyclonal resistance)

Mechanisms of acquired resistance to RETi



MET alterations: still a diagnostic challenge but..

Modified from Drilon A and Pasello G, ASCO 2021



MET exon 14 skipping mutations

Up to 4% of non-squamous NSCLCs

• older patients, more smokers
• sarcomatoid tumour
• highly heterogeneous
• up to 20% with concurrent MET 

amplification

Fujino et al, Lung Cancer: Targets and Therapy 2021



… we finally MET the right combo target-drugs

Wolf J et al, ASCO 2021

CAPMATINIB

Le X et al, ASCO 2021

TEPOTINIB



MET exon 14 skipping mutations: new drug on the horizon [SCC244]

Lu S et al, AACR 2022

* Mainly peripheral edema, neutropenia, headache, rash

GLORY



Define “HER2 positivity” in lung cancer:
• Overexpression (2+/3+) in 23-35%, high (3+) in 4%
• Amplification in 10-20%, high in 7% (also in EGFR)
• Mutations in 2-4%, mainly insertions in exon 20-21 causing a 

constitutive TKI activation

• The association between amplification and overexpression 
is controversial 

• Lack of standardized testing techniques and cut-offs for 
defining HER2 positivity in lung cancer

Zhao and Xia, JCO Precision Oncology 2020

HER2 alterations: still a diagnostic challenge but…

Patients harbouring HER2 alterations more frequently women, young, never smoker, and mainly adenocarcinomas



• TKIs bind to the tyrosine domain of activated HER2 protein → several pan-HER TKIs have been tested for NSCLC 
with modest results (ORR 20-30%) and relevant toxicities.

• Chemotherapy still a standard of care (waiting for..)

• The efficacy of the monoclonal antibodies pertuzumab and trastuzumab has also been studied, alone or 
conjugated to cytotoxic drugs such as trastuzumab emtansine (T-DM1).

HER2 alterations: should we just copy the example of breast?

Trastuzumab/pertuzumab/docetaxel 
N=46 (HER2-mutant/insertions)
ORR 29%
mPFS 6.8 months
mOS 17.6 months
TRAEs G3-4 64%

Li, BT; et al. Cancer Discovery 2020Mazieres J et al, ASCO 2021



Li BT et al. NEJM 2022
Azar I et al. Lung Cancer: Targets and 
Therapy 2021 

TRASTUZUMAB DERUXTECAN

The revolution of ADC for HER2 mutations



KRAS p.G12C mutations [Drugging the ‘undruggable’ KRAS]

Lovly CM, ASCO 2021



The first-in-class in KRAS p.G12C mutations: sotorasib

Dy GK et al, AACR 2022

CODEBREAK 100

* Mainly diarrhea, ALT/AST increase, nausea and fatigue



The first-in-class in KRAS p.G12C mutations: sotorasib

Dy GK et al, AACR 2022

• Long-term benefit was seen regardless of PD-L1 expression, KRAS G12C allele frequency, co-mutations
• Patients with long-term benefit had lower plasma ctDNA at baseline and these levels correlated with 

tumor burden



KRAS p.G12C mutations: phase 3 trials are ongoing in 2nd line



KRAS p.G12C mutations: new drug on the horizon [JDQ443] 

Tan DS et al, AACR 2022

KONTRAST-01



How did we arrive here & where are we going? 

❖ Enlarging the family of oncogene-addicted
• New drugs and targets on the horizon
• Understanding the difficult targets 
• Drugging the undruggable(s)

❖ Deciphering resistance & Patients’ selection
• In both oncogene-addicted and not oncogene-addicted

❖ Bring innovation as early as possible
• Oncogene-addicted vs. not?
• Neoadjuvant vs/with adjuvant? For how long? Combos?



Robert NJ et al, ASCO 2021

Biomarkers testing rates over time

NGS testing rates over time

Malapelle U et al, CROH 2021

EGFR mutation testing data collected in 36 
Italian institutions in 2020

The primum movens is always the Test!!



https://rasatlas.com/
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