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men with NSCLC diagnosed in 2001 to 35% 

among those with NSCLC diagnosed in 2014.

Among women (Fig. 3A, right), the NSCLC 

incidence was f lat from 2001 through 2006 and 

then started decreasing by 1.5% annually (95% 

CI, 1.3 to 1.7) from 2006 through 2016. In con-

trast, incidence-based mortality decreased slow-

ly, by 2.3% annually (95% CI, 1.8 to 2.8), from 

2006 through 2014 and then at a faster rate of 

5.9% annually (95% CI, 1.3 to 10.2) from 2014 

through 2016.

This greater reduction in mortality than in 

incidence during the more recent period trans-

lates into an estimated 6800 deaths from lung 

cancer among men and 3200 deaths from lung 

cancer among women that may have been de-

layed in the United States from 2014 through 

2016 (Figs. S1 and S2 in the Supplementary Ap-

pendix). Meanwhile, 2-year relative survival among 

patients with NSCLC was higher among women 

than among men; survival among women im-

proved from 35% in 2001 to 44% in 2014 

(Fig. 3B). Such improvement among patients 

with NSCLC was seen for all races (Fig. 4).

For patients with SCLC, mortality decreased 

similarly to incidence among men and women. 

For example, among men, incidence-based mor-

tality decreased by 4.3% annually (95% CI, 3.7 to 

4.3), whereas the incidence declined by 3.6% 

annually (95% CI, 3.3 to 3.9) (Fig. 5A, left). The 

corresponding relative survival curve for SCLC 

was more or less f lat, indicating a lack of im-

provement during this period (Fig. 5B, left). We 

observed similar patterns among women (Fig. 5A 

and 5B. right).

Di sc u ssi o n

In this study, we describe trends in mortality 

among patients with different subtypes of lung 

cancer in the context of changing incidence and 

survival patterns in the U.S. general population. 

Figure 1. Mortality Estimates Based on Data from Death Certificates and on Incidence among Patients with Lung  

or Bronchus Cancer.

Shown are the estimates of mortality from lung and bronchus cancer based on data from death certificates (blue line) 

and the corresponding estimates of mortality based on incidence (red line). In the area to the left of the vertical line 

at calendar year 2006, the incidence-based mortality underestimates mortality from lung cancer. Results are shown 

for the Surveillance, Epidemiology, and End Results (SEER) 18-registry database, which includes the following regis-

tries: San Francisco, Connecticut, Detroit, Hawaii, Iowa, New Mexico, Seattle, Utah, Atlanta, San Jose–Monterey, 

Los Angeles, Alaska Native, Rural Georgia, California (excluding San Francisco, San Jose–Monterey, and Los Angeles), 

Kentucky, Louisiana, New Jersey, and Georgia (excluding Atlanta and Rural Georgia). For both measures of mortality, 

attribution to lung-cancer death is made when the cause of death on the death certif icate is stated as lung and 

bronchus cancer (International Classification of Diseases, 10th Revision, code C34).
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14.6% crizotinib; Table 3). AEs occurring at a frequency of

10% in either treatment arm are listed in supplementary

Table S2, available at Annals of Oncology, online. The

most common grade 3 AEs with alectinib were anemia

(5.9%), increased aspartate transaminase (5.3%), increased

alanine aminotransferase (4.6%) and pneumonia (4.6%),

and with crizotinib were increased alanine aminotransferase

(15.9%), increased aspartate aminotransferase (10.6%),

neut ropenia (5.3%) and blood creatine phosphokinase

increased (4.0%) (Table 4).
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Figure 2. (A) Kaplane Meier plot of investigator -assessed overall survival (OS) in the intent-to-treat population (stratified analysis) and (B) OS subgroup analysis
(unstratified analysis).

CI, confidence interval; CNS, central nervous system; ECOG PS, Eastern Cooperative oncology group performance status; HR, hazard ratio; IRC, independent review

committee; mets, metastases.
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Personalised Medicine=better prognosis
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Introduction
Personalised Medicine=long term survivors

NSCLC Outcome: 8th TNM

Schiller NEJM 2002

INTRODUCTION

5

The hallmarks of Immunotherapy

Treatment-free 
survival

Safety profile QoLLong-term benefit
Depth and 
duration of 
response

I-O=immuno-oncology; QoL=quality of life

Michelin and Peters 2021, JTIC

Rami-Porta R, et al. Ann Oncol 2017; Brahmer J, et al. ESMO 2020; Spigel D, et al. JCO 2022; Peters S, et al. JTIC 2021 

Survival is dramatically prolonged with frontline IO

Pembrolizumab TC>50%, KEYNOTE-024

Pembrolizumab/chemo in non-squamous, KEYNOTE-189

Gray, WCLC 2020; Brahmer ESMO 2020

to 0.80) were improved with durvalumab versus placebo

(Appendix Fig A4, online only), consistent with the previous

analyses of these end points.2,4,5

Prognostic Baseline Factors for OS and PFS

Univariate analyses identified younger age (v $ 65 years),

objective tumor response during prior CRT (v stable dis-

ease), nonsquamous tumor histologic type (v squamous),

WHO PS 0 (v 1), cisplatin use during prior CRT

(v carboplatin), and Asian race (v White) as favorable

prognostic factors for OS(Appendix Table A3, online only).

Nonsquamous tumor histologic type and Asian race were

also prognostic for better PFS in the univariate analyses

(Appendix Table A4, online only).

Multivariable analyses demonstrated that younger age,

nonsquamous tumor histologic type, WHO PS0, and Asian

race remained favorable prognostic factors for OS (with

female sex identified as an additional factor; Table 3),
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FIG2. Updated (A) OSand (B) PFS(blinded independent central review) in the intent-to-treat population. The vertical dashed lines indicate

yearly landmarks; the associated numerical values represent the OS and PFS rates at the landmark. OS was defined as time from random

assignment until death from any cause. PFSwas defined as time from random assignment to the date of the first documented event of tumor

progression or death in the absence of disease progression. For PFS, patients who had not progressed or died at the time of the data cutoff

were censored at the time of their last evaluable RECIST assessment; however, if the patient progressed or died after $ 2 missed visits, they

were censored at the time of the latest evaluable RECIST assessment before the two missed visits. HR, hazard ratio; OS, overall survival; PFS,

progression-free survival.
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to 0.80) were improved with durvalumab versus placebo

(Appendix Fig A4, online only), consistent with the previous

analyses of these end points.2,4,5

Prognostic Baseline Factors for OS and PFS

Univariate analyses identified younger age (v $ 65 years),

objective tumor response during prior CRT (v stable dis-

ease), nonsquamous tumor histologic type (v squamous),

WHO PS 0 (v 1), cisplatin use during prior CRT

(v carboplatin), and Asian race (v White) as favorable

prognostic factors for OS(Appendix Table A3, online only).

Nonsquamous tumor histologic type and Asian race were

also prognostic for better PFS in the univariate analyses

(Appendix Table A4, online only).

Multivariable analyses demonstrated that younger age,

nonsquamous tumor histologic type, WHO PS0, and Asian

race remained favorable prognostic factors for OS (with

female sex identified as an additional factor; Table 3),
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FIG2. Updated (A) OSand (B) PFS(blinded independent central review) in the intent-to-treat population. The vertical dashed lines indicate

yearly landmarks; the associated numerical values represent the OS and PFS rates at the landmark. OS was defined as time from random

assignment until death from any cause. PFSwas defined as time from random assignment to the date of the first documented event of tumor

progression or death in the absence of disease progression. For PFS, patients who had not progressed or died at the time of the data cutoff

were censored at the time of their last evaluable RECIST assessment; however, if the patient progressed or died after $ 2 missed visits, they

were censored at the time of the latest evaluable RECIST assessment before the two missed visits. HR, hazard ratio; OS, overall survival; PFS,

progression-free survival.
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Agnostic-histology & evidence level new oncology drugs 

Agnostic-histology new oncology drugs

Congratulation to Pasi and their team!

Great menu for firs
t line EGFRTKI-Chemo combination

Presenter  Yi-Long Wu, Guangdong Lung Cancer Institute, China
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9 months improvement
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NSCLC “new mutations” landscape

Mazieres J, et al. Ann Oncol 2019; Calles A, et al. JCO 2020; Kim H, et al. Cancer Res Treat 2022

EGFR ALK ROS-1 BRAF METex14 NTRK RET KRAS 
G12C

Incidence 10-15% 2-7% 1-2% 1-2% 3-7% <1% 1-2% 14%

Age (yo) >65 50 50 60 65-75 <60 <60 >65

Sex F>M F=M F>M F>M F=M F=M F>M F>M

Smoking Non 
smokers

Non 
smokers

Non 
smokers

Smokers Smokers Smokers/
Non

Smoker/
Non

Smokers

Stage IV IV IV IV IV IV IV IV

Histology Adeno Adeno
(lepidic,
seal ring 

cells)

Adeno
(acinar, 
papilar)

Adeno
(papilar)

Adeno
(sarcomat)

Sq/Adeno Adeno
(psammo

bodies)

Adeno

CNS 25-40% >50% 35-50% NR NR NR 32% 19%



Background

1. Introduction
2. New effective drugs, patients reality
3. New effective drugs, no Spain options
4. NSCLC “emerging targets” outlook
5. Conclusions



Previous	Platinum	(N=247)
RR:	61%.	DoR:	28.6	mo.	PFS	24.9	mo.	3-y	OS:	59%

Treatment	Naïve	(N=69)
RR:	84%.	DoR:	20.2	mo.	PFS:	22	mo.	3-y	OS:	57%

icRR (N=26):	85%.	icPFS:	19.4	mo.

Previous	Platinum	(N=136)
RR:	86%.	DoR:	22.3	mo.	PFS	16.5	mo.	OS:	44.3	mo.	

Treatment	Naïve	(N=75)
RR:	72%.	DoR:	NR.	PFS:	13	mo.	OS:	NR

icRR (N=15):	53.3%

Drilon A, et al. JCO 2022; Besse B, et al. ESMO 2022; Griesinger F, et al. Ann Oncol 2022 

ARROW:	Pralsetinib	(400	mg	QD) LIBRETTO:	Selpercatinib	(160	mg	BID)

New effective drugs, patients reality
Targeting RET NSCLC

Drusbosky LM, et al. J Hematol Oncol 2021; Minchom A, et al. Oncologist 2022; Lu C, et al. J Cancer Res 2022 
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events (AEs) were low grade. T e most common AEs 

of grade 3 or higher were hypertension (in 14% of the 

patients), an increased alanine aminotransferase level (in 

12%), an increased aspartate aminotransferase level (in 

10%), hyponatremia (in 6%), and lymphopenia (in 6%). 

Only 2% of patients discontinued selpercatinib due to a 

drug-related adverse event (Table 2). On May 8, 2020 the 

Food and Drug Administration approved selpercatinib 

for NSCLC and T yroid cancers with RET gene muta-

tions or fusions. Also, in the NCCN guidelines (Version 

2.2021), the NSCLC Panel recommends selpercatinib as a 

first-line or subsequent therapy option (category 2A; pre-

ferred) for patients with metastatic NSCLC who are posi-

tive for RET fusions [30].

Pralsetinib (BLU-667) is also highly selective for the 

RET tyrosine kinase, have activity against multiple RET 

rearrangements, and have central nervous system (CNS) 

activity in mouse models [30–32]. Pralsetinib was inves-

tigated in a phase I/II ARROW trial, which enrolled 

patients with RET +  NSCLC who were treated previously 

with platinum-based therapy and who were platinum 

naïve  [33]. T e recommended dose for phase II trials 

was 400 mg daily. At the time of the analysis 120 patients 

with RET +  NSCLC were included, and 91 patients had 

received previous therapy with platinum-based therapy. 

T e most common RET fusion partner was KIF5B in 79 

patients (66%), followed by CCDC6 in 16 patients (13%) 

[15, 34, 35] (Table 3).

Pralsetinib was well tolerated. Most adverse events 

(AEs) were low grades. T e treatment-related grade ≥  3 

AEs observed in ≥  5% of patients were neutropenia 

(n =  16, 13%), and hypertension (n =  12, 10%). Eight 

patients (7%) discontinued therapy due treatment-related 

AEs (Table 4). On September 4, 2020 the Food and Drug 

Administration approved pralsetinib for NSCLC with 

RET gene fusions. Also, in the NCCN guidelines (Version 

2.2021), the NSCLC Panel recommends pralsetinib as a 

first-line or subsequent therapy option (category 2A; pre-

ferred) for patients with metastatic NSCLC who are posi-

tive for RET rearrangements [30].

Mechanisms of resistance to RET fusion inhibitors
RET mutation-mediated resistance to multi-kinase 

inhibitors (MKIs) has been previously reported in sin-

gle patients (e.g., RET V804M gatekeeper mutations 

and RET S904F). However, mechanisms underlying 

Table 1 Efficacy of Selpercatinib in LIBRETTO-001

Most AEs were low grade. The most common adverse events of grade 3 or 

higher were hypertension (in 14% of the patients), an increased alanine 

aminotransferase level (in 12%), an increased aspartate aminotransferase level 

(in 10%), hyponatremia (in 6%), and lymphopenia (in 6%). Only 2% of pa tients 

discontinued selpercatinib due to AEs

NR, Not Reached; ORR, Objective Response Rates; DOR, Duration of Response; 

PFS, Progression-Free Survival

Prior platinum doublet (n =  105)

ORR (%) 68 (95% CI 58–76)

Medium DOR (months) 20.3 (95% CI 13.8–24.0)

Medium PFS (months) 18.4 (95% CI 12.9–24.9)

Treatment naïve (n =  34)

ORR (%) 85 (95% CI 69–95)

Medium DOR (months) NR

PFS (months) NR

Patients with measurable CNS metastasis (n =  11)

ORR (%) 91% (95% CI 59–100)

Table 2 Selpercatinib safety overview

TRAEs, Treatment related adverse events

*Includes all tumor t ypes (eg, NSCLC, MTC, Thyroid, etc.)

TRAEs with 
selpercatinib
(LOXO-292)

LIBRETTO-001 
Safety 
Database*
(N =  531)

Any Grade 3

Dry mouth 27 –

Diarrhea 16 1

Hypertension 18 8

AST increased 22 4

ALT increased 21 6

Fatigue 14  < 1

Constipation 11  < 1

Headache 7  < 1

Nausea 8  < 1

Peripheral edema 10 –

Creatinine increased 10 –

Table 3 Efficacy of Pralsetinib in ARROW trial

ORR, Objective Response Rates; DOR, Duration Of Response; DCR, Disease Control Rates. ORR was similar regardless of RET fusion partner, prior therapies, or central 

nervous system involvement. Overall, there were 7 (6%) completed responses, 4 (5%) in prior platinum patients and 3 (12%) in treatment naïve patients

Overall (n =  116) Prior platinum treatment (n =  80) No prior systemic treatment 
(n =  26)

Measurable Brain 
Metastases (n =  9)

ORR, % 65 (5% CI 55–73) 61 (95% CI 50–72) 73 (95% CI 52–88) 55

DOR NR – – –

DCR, % 93 (87–97) 95 (95% CI 88–99) 88 (9% CI 70–98) –
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resistance to selective RET TKIs remain unknown [24, 

25, 31]. Selective for RET TKIs show similar potency 

against wild-type RET and RET V804M/L in cellular 

assays. Furthermore, clinical activity has already been 

observed with selpercatinib in patients with medullary 

thyroid cancers harboring the RET V804M gatekeeper 

mutation [28].

Solomon et al. [24] noted that after a dramatic initial 

response to selpercatinib in a patient with KIF5B-RET 

NSCLC, analysis of circulating tumor DNA revealed 

emergence of RET G810R, G810S, and G810C muta-

tions in the RET solvent front before the emergence 

of clinical resistance. Postmortem biopsy studies 

confirmed the presence of these mutations in multi-

ple disease sites indicative of a common mechanism 

of resistance. They also described a second case of a 

heavily pretreated patient with CCDC6-RET fusion-

positive NSCLC. He subsequently received a selective 

RET TKI with disease progression after an initial sys-

temic and intracranial tumor response to selpercatinib. 

Sanger and next-generation sequencing analysis iden-

tified an acquired RET G810S mutation (and no other 

RET mutations) in malignant pleural cells, which was 

absent from pleural fluid collected immediately before 

selpercatinib treatment.

Although selective RET inhibitors are well tolerated 

and induce significant and durable tumor responses 

in heavily pretreated patients with RET-rearranged 

NSCLC, however, as has been seen with other selective 

TKIs, the emergence of acquired resistance may limit 

long-term efficacy.

Discussion and conclusion

Comprehensive genomic testing is now the standard 

of care in the management of metastatic NSCLC. T e 

goal of genomic testing is to identify actionable genomic 

alterations that inform therapeutic decision making. RET 

rearrangements were identified as oncogenic drivers in 

NSCLC, and are more common among younger patients, 

adenocarcinoma histology, and patients with a history of 

never smoking. T e prevalence is estimated to be 1–2% 

among patients with adenocarcinoma histology. T e 

most common rearrangement is between intron 11 of the 

RET gene and intron 15 of the KIF5B gene, and the next 

most frequent rearrangement is with the CCDC6 gene. 

RET fusions lead to constitutive activation of the RET 

tyrosine kinase and increased cell proliferation, migra-

tion, and survival [34].

Initial RET gene targeted agents were multi-kinase 

inhibitors (MKIs) such as vandetanib and cabozan-

tinib that were indicated for other solid tumors such as 

medullary thyroid carcinoma, renal cell carcinoma, and 

hepatocellular carcinoma. T ough these agents inhib-

ited RET tyrosine kinase activity, their potency was lim-

ited because they were not RET-specific [34]. Data from 

studies of these agents in the NSCLC space were not 

encouraging. T is gave impetus to the development of 

more specific and more potent RET TKIs. Selpercatinib 

(LOXO-292) and pralsetinib (BLU-667) are both sec-

ond generation RET TKIs. Selpercatinib and pralsetinib 

have been shown to be efficacious and well tolerated 

due to their selectivity compared to MKIs in phases I/

II clinical trials [15, 28–30, 33, 34]. Moreover, the excel-

lent intracranial activity of selpercatinib and pralsetinib 

seen in these trials further provides a another advantage 

of these agents compared with vandetanib and cabo-

zantinb that were associated with low CNS activity in 

RET fusion positive NSCLCs. As the use of selective RET 

TKIs becomes more widespread, it is inevitable for resist-

ance to develop. Most acquired resistance mechanisms 

have been due to G810 solvent front mutations of the 

RET gene [36]. Alternatively, disease progression could 

develop due to upregulation of bypass tracks resulting in 

RET independent mechanisms of resistance. T erefore, it 

is imperative to obtain tissue or liquid biopsies for NGS 

when patients progress to determine the mechanisms of 

resistance.

Immune checkpoint inhibitors (ICIs) are now part 

of the standard of care for the treatment of metastatic 

NSCLC. However, studies suggest that most RET gene 

rearranged NSCLC have low PD-L1 expression and low 

TMB, and have inferior activity to ICIs [8, 37, 38]. In a ret-

rospective study that included 551 patients with NSCLC, 

16 patients had RET gene rearrangement [8]. Most of the 

patients had adenocarcinoma and were treated with the 

Table 4 Pralsetinib safety overview

* Includes all tumor t ypes (eg, NSCLC, Thyroid, etc.)

TRAEs with 
Pralsetinib
(BLU-667), %

ARROW safety 
population*
(N =  354)

Any Grade ≥  3

AST 31 2

Anemia 22 8

ALT increased 21 1

Constipation 21 1

Hypertension 20 10

Neutropenia 19 10

Diarrhea 14 1

WBC decreased 14 3

Dysgeusia 13 0

Creatinine increased 13 0

Neutrophil Count Decreased 13 4

© 2022 Eli Lilly and Company

THYROID PAN TUMOR SAFETYLUNG CNSOVERVIEW

Improvement in Global Health Status and QOL

V/C = vandetanib and/or cabozantinib.

Wirth LJ, et al. Oncologist. 2021;27(1):13-21.
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♦ Baseline mean global 

health status/QOL score 

was 65.1 (SD=23.8) on a 

0-100 scale 

• Higher scores represent 

better functionality 

♦ 26%-31% of patients met 

criteria for definite 

improvement in global 

health status/QOL
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et al. 2020) and a retrospective analysis from Offin et al. 

(2019) have consistently indicated that RET-rearranged 

NSCLC may respond poorly to immunotherapy, largely 

secondary to low PD-L1 expression and low TMB. Our 

results suggested that the presence of RET fusion should 

be determined, and that selective inhibitor should be given 

priority before administering ICIs.

In addition to the relatively large sample size and long 

follow-up time, our study has several other key strengths. 

The study of ordinary patients in the real-world setting 

Fig. 3  Survival outcomes of 

different therapeutical regimens 

in RET-driven NSCLC patients. 
Kaplan–Meier estimates of OS 

of patients receiving selective 

RET inhibitors (A) or immu-
notherapy (B) throughout the 

course of disease. C Swimmer 

plot of PFS of selective RET 

inhibitors in patients with and 

without ≥  grade 3 AEs. Abbre-
viations: OS, overall survival; 

sTKI, selective RET tyrosine 

kinase inhibitor; ICI, immune 

checkpoint inhibitor; PFS, 

progression-free survival; AE, 
adverse event

Fig. 4  Outcomes of ≥  grade 3 

AEs. Plot of treatment informa-

tion, AEs and outcomes in 

patients from our study cohort. 

Abbreviations: TKI, tyrosine 

kinase inhibitor; AE, adverse 

event

Drusbosky LM, et al. J Hematol Oncol 2021; Minchom A, et al. Oncologist 2022; Lu C, et al. J Cancer Res 2022 
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events (AEs) were low grade. T e most common AEs 

of grade 3 or higher were hypertension (in 14% of the 

patients), an increased alanine aminotransferase level (in 

12%), an increased aspartate aminotransferase level (in 

10%), hyponatremia (in 6%), and lymphopenia (in 6%). 

Only 2% of patients discontinued selpercatinib due to a 

drug-related adverse event (Table 2). On May 8, 2020 the 

Food and Drug Administration approved selpercatinib 

for NSCLC and T yroid cancers with RET gene muta-

tions or fusions. Also, in the NCCN guidelines (Version 

2.2021), the NSCLC Panel recommends selpercatinib as a 

first-line or subsequent therapy option (category 2A; pre-

ferred) for patients with metastatic NSCLC who are posi-

tive for RET fusions [30].

Pralsetinib (BLU-667) is also highly selective for the 

RET tyrosine kinase, have activity against multiple RET 

rearrangements, and have central nervous system (CNS) 

activity in mouse models [30–32]. Pralsetinib was inves-

tigated in a phase I/II ARROW trial, which enrolled 

patients with RET +  NSCLC who were treated previously 

with platinum-based therapy and who were platinum 

naïve  [33]. T e recommended dose for phase II trials 

was 400 mg daily. At the time of the analysis 120 patients 

with RET +  NSCLC were included, and 91 patients had 

received previous therapy with platinum-based therapy. 

T e most common RET fusion partner was KIF5B in 79 

patients (66%), followed by CCDC6 in 16 patients (13%) 

[15, 34, 35] (Table 3).

Pralsetinib was well tolerated. Most adverse events 

(AEs) were low grades. T e treatment-related grade ≥  3 

AEs observed in ≥  5% of patients were neutropenia 

(n =  16, 13%), and hypertension (n =  12, 10%). Eight 

patients (7%) discontinued therapy due treatment-related 

AEs (Table 4). On September 4, 2020 the Food and Drug 

Administration approved pralsetinib for NSCLC with 

RET gene fusions. Also, in the NCCN guidelines (Version 

2.2021), the NSCLC Panel recommends pralsetinib as a 

first-line or subsequent therapy option (category 2A; pre-

ferred) for patients with metastatic NSCLC who are posi-

tive for RET rearrangements [30].

Mechanisms of resistance to RET fusion inhibitors
RET mutation-mediated resistance to multi-kinase 

inhibitors (MKIs) has been previously reported in sin-

gle patients (e.g., RET V804M gatekeeper mutations 

and RET S904F). However, mechanisms underlying 

Table 1 Efficacy of Selpercatinib in LIBRETTO-001

Most AEs were low grade. The most common adverse events of grade 3 or 

higher were hypertension (in 14% of the patients), an increased alanine 

aminotransferase level (in 12%), an increased aspartate aminotransferase level 

(in 10%), hyponatremia (in 6%), and lymphopenia (in 6%). Only 2% of pa tients 

discontinued selpercatinib due to AEs

NR, Not Reached; ORR, Objective Response Rates; DOR, Duration of Response; 

PFS, Progression-Free Survival

Prior platinum doublet (n =  105)

ORR (%) 68 (95% CI 58–76)

Medium DOR (months) 20.3 (95% CI 13.8–24.0)

Medium PFS (months) 18.4 (95% CI 12.9–24.9)

Treatment naïve (n =  34)

ORR (%) 85 (95% CI 69–95)

Medium DOR (months) NR

PFS (months) NR

Patients with measurable CNS metastasis (n =  11)

ORR (%) 91% (95% CI 59–100)

Table 2 Selpercatinib safety overview

TRAEs, Treatment related adverse events

*Includes all tumor t ypes (eg, NSCLC, MTC, Thyroid, etc.)

TRAEs with 
selpercatinib
(LOXO-292)

LIBRETTO-001 
Safety 
Database*
(N =  531)

Any Grade 3

Dry mouth 27 –

Diarrhea 16 1

Hypertension 18 8

AST increased 22 4

ALT increased 21 6

Fatigue 14  < 1

Constipation 11  < 1

Headache 7  < 1

Nausea 8  < 1

Peripheral edema 10 –

Creatinine increased 10 –

Table 3 Efficacy of Pralsetinib in ARROW trial

ORR, Objective Response Rates; DOR, Duration Of Response; DCR, Disease Control Rates. ORR was similar regardless of RET fusion partner, prior therapies, or central 

nervous system involvement. Overall, there were 7 (6%) completed responses, 4 (5%) in prior platinum patients and 3 (12%) in treatment naïve patients

Overall (n =  116) Prior platinum treatment (n =  80) No prior systemic treatment 
(n =  26)

Measurable Brain 
Metastases (n =  9)

ORR, % 65 (5% CI 55–73) 61 (95% CI 50–72) 73 (95% CI 52–88) 55

DOR NR – – –

DCR, % 93 (87–97) 95 (95% CI 88–99) 88 (9% CI 70–98) –
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resistance to selective RET TKIs remain unknown [24, 

25, 31]. Selective for RET TKIs show similar potency 

against wild-type RET and RET V804M/L in cellular 

assays. Furthermore, clinical activity has already been 

observed with selpercatinib in patients with medullary 

thyroid cancers harboring the RET V804M gatekeeper 

mutation [28].

Solomon et al. [24] noted that after a dramatic initial 

response to selpercatinib in a patient with KIF5B-RET 

NSCLC, analysis of circulating tumor DNA revealed 

emergence of RET G810R, G810S, and G810C muta-

tions in the RET solvent front before the emergence 

of clinical resistance. Postmortem biopsy studies 

confirmed the presence of these mutations in multi-

ple disease sites indicative of a common mechanism 

of resistance. They also described a second case of a 

heavily pretreated patient with CCDC6-RET fusion-

positive NSCLC. He subsequently received a selective 

RET TKI with disease progression after an initial sys-

temic and intracranial tumor response to selpercatinib. 

Sanger and next-generation sequencing analysis iden-

tified an acquired RET G810S mutation (and no other 

RET mutations) in malignant pleural cells, which was 

absent from pleural fluid collected immediately before 

selpercatinib treatment.

Although selective RET inhibitors are well tolerated 

and induce significant and durable tumor responses 

in heavily pretreated patients with RET-rearranged 

NSCLC, however, as has been seen with other selective 

TKIs, the emergence of acquired resistance may limit 

long-term efficacy.

Discussion and conclusion

Comprehensive genomic testing is now the standard 

of care in the management of metastatic NSCLC. T e 

goal of genomic testing is to identify actionable genomic 

alterations that inform therapeutic decision making. RET 

rearrangements were identified as oncogenic drivers in 

NSCLC, and are more common among younger patients, 

adenocarcinoma histology, and patients with a history of 

never smoking. T e prevalence is estimated to be 1–2% 

among patients with adenocarcinoma histology. T e 

most common rearrangement is between intron 11 of the 

RET gene and intron 15 of the KIF5B gene, and the next 

most frequent rearrangement is with the CCDC6 gene. 

RET fusions lead to constitutive activation of the RET 

tyrosine kinase and increased cell proliferation, migra-

tion, and sur vival [34].

Initial RET gene targeted agents were multi-kinase 

inhibitors (MKIs) such as vandetanib and cabozan-

tinib that were indicated for other solid tumors such as 

medullary thyroid carcinoma, renal cell carcinoma, and 

hepatocellular carcinoma. T ough these agents inhib-

ited RET tyrosine kinase activity, their potency was lim-

ited because they were not RET-specific [34]. Data from 

studies of these agents in the NSCLC space were not 

encouraging. T is gave impetus to the development of 

more specific and more potent RET TKIs. Selpercatinib 

(LOXO-292) and pralsetinib (BLU-667) are both sec-

ond generation RET TKIs. Selpercatinib and pralsetinib 

have been shown to be efficacious and well tolerated 

due to their selectivity compared to MKIs in phases I/

II clinical trials [15, 28–30, 33, 34]. Moreover, the excel-

lent intracranial activity of selpercatinib and pralsetinib 

seen in these trials further provides a another advantage 

of these agents compared with vandetanib and cabo-

zantinb that were associated with low CNS activity in 

RET fusion positive NSCLCs. As the use of selective RET 

TKIs becomes more widespread, it is inevitable for resist-

ance to develop. Most acquired resistance mechanisms 

have been due to G810 solvent front mutations of the 

RET gene [36]. Alternatively, disease progression could 

develop due to upregulation of bypass tracks resulting in 

RET independent mechanisms of resistance. T erefore, it 

is imperative to obtain tissue or liquid biopsies for NGS 

when patients progress to determine the mechanisms of 

resistance.

Immune checkpoint inhibitors (ICIs) are now part 

of the standard of care for the treatment of metastatic 

NSCLC. However, studies suggest that most RET gene 

rearranged NSCLC have low PD-L1 expression and low 

TMB, and have inferior activity to ICIs [8, 37, 38]. In a ret-

rospective study that included 551 patients with NSCLC, 

16 patients had RET gene rearrangement [8]. Most of the 

patients had adenocarcinoma and were treated with the 

Table 4 Pralsetinib safety overview

* Includes all tumor t ypes (eg, NSCLC, Thyroid, etc.)

TRAEs with 
Pralsetinib
(BLU-667), %

ARROW safety 
population*
(N =  354)

Any Grade ≥  3

AST 31 2

Anemia 22 8

ALT increased 21 1

Constipation 21 1

Hypertension 20 10

Neutropenia 19 10

Diarrhea 14 1

WBC decreased 14 3

Dysgeusia 13 0

Creatinine increased 13 0

Neutrophil Count Decreased 13 4

© 2022 Eli Lilly and Company
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V/C = vandetanib and/or cabozantinib.
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et al. 2020) and a retrospective analysis from Offin et al. 

(2019) have consistently indicated that RET-rearranged 

NSCLC may respond poorly to immunotherapy, largely 

secondary to low PD-L1 expression and low TMB. Our 

results suggested that the presence of RET fusion should 

be determined, and that selective inhibitor should be given 

priority before administering ICIs.

In addition to the relatively large sample size and long 

follow-up time, our study has several other key strengths. 

The study of ordinary patients in the real-world setting 

Fig. 3  Survival outcomes of 

different therapeutical regimens 

in RET-driven NSCLC patients. 

Kaplan–Meier estimates of OS 

of patients receiving selective 

RET inhibitors (A) or immu-

notherapy (B) throughout the 

course of disease. C Swimmer 

plot of PFS of selective RET 

inhibitors in patients with and 

without ≥  grade 3 AEs. Abbre-

viations: OS, overall survival; 

sTKI, selective RET tyrosine 

kinase inhibitor; ICI, immune 

checkpoint inhibitor; PFS, 

progression-free survival; AE, 

adverse event

Fig. 4  Outcomes of ≥  grade 3 

AEs. Plot of treatment informa-

tion, AEs and outcomes in 

patients from our study cohort. 

Abbreviations: TKI, tyrosine 

kinase inhibitor; AE, adverse 

event

RET NSCLC	population
Future perspectives

2013, timelines have been reduced by an average of 9

months.

After 2013, the mean regulatory time from EC ap-

proval to Spanish marketing authorisation has decreased

by an average of 4 months (from 7.5± 10.2 months in

years 2003–2013 to 3.8± 7.6 months in years 2014–

2019). The inclusion of TPRs during P&R negotiations

in Spain has reduced the mean time from the Spanish

marketing authorisation to P&R approval by an average

of 5 months (from 17.3± 13.1 months in years 2003–

2013 to 12.3± 5 months in years 2014–2019) (Fig. 1).

Clinical and regulatory variables relevant for the pricing &

reimbursement process in Spain

Results from identification of clinical and regulatory var-

iables along with the reimbursement status of each OD

are shown in Table 1. From the total of 94 studied ODs

authorised in Spain for treating rare diseases, 34 ODs

(36.2%) were indicated for oncologic diseases, 62 ODs

(66%) had already therapeutic alternative indicated for

treating the same condition, 57 ODs (60.6%) were indi-

cated for rare diseases with a prevalence of < 5/10,000

inhabitants, 38 ODs (40.4%) had hard clinical trial out-

comes, 53 ODs (56.4%) had a superior efficacy profile,

74 ODs (78.7%) did not have the obligation by the

European Medicines Agency (EMA) to conduct a Post-

authorisation safety study (PASS) and 53 ODs (56.4%)

were indicated for adult patients.

Out of the 53 published TPRs, 42 ODs (79.2%) had a

positive conclusion. From the 94 studied ODs, 84 ODs

(89.4%) were not granted conditional approval marketing

authorisation by the EMA (Fig. 2).

Clinical and regulatory variables relevant for the pricing &

reimbursement process in Spain according to its

reimbursement status

ODs for which P&R had been approved

Out of the 46 reimbursed ODs, 24 ODs (52.2%) were in-

dicated for oncologic diseases, 32 ODs (69.6%) had a

therapeutic alternative, 28 ODs (60.9%) were indicated

for rare diseases with a prevalence of < 5/10,000 inhabi-

tants, 22 ODs (47.8%) had hard clinical trial outcomes,

27 ODs (58.7%) had a superior efficacy profile, 35 ODs

(76.1%) did not have the obligation by the EMA to con-

duct a PASS and 31 ODs (67.4%) were indicated for

adult patients.

Out of the 34 ODs with a published TPR, 34 ODs

(100%) had a positive TPR conclusion. Out of the 46 re-

imbursed ODs, 43 ODs (93.5%) were not granted condi-

tional marketing authorisation by the EMA.

Fig. 1 P&Rtimelines have been reduced after the inclusion of the TPR. The mean regulatory and P&Rtimes of approved EC ODs from 2003 to

2019 from EC approval to P&Rapproval in Spain, stratified by before (n = 20) or after (n = 26) the inclusion of the TPRduring P&Rprocess in Spain

in 2013

Badia et al. Orphanet Journal of Rare Diseases          (2020) 15:224 Page 3 of 13

Lu C, et al. J Cancer Res 2022; Subbiah V, et al. Ann Oncol 2020; Badia X, et al. Orphanet J Rare Dis 2020; Arriola E, et al. JCO Precis Oncol 2023 
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El objetivo principal de este proyecto es la implementación de un Comité de 

Oncología Molecular con el fin de discutir todas las estrategias terapéuticas 

potenciales e identificar el tratamiento óptimo, dentro o fuera de ensayo clínico, 

en función del perfil genómico obtenido a partir de secuenciación masiva (NGS), 

en pacientes que no responden a las terapias sistémicas estándar. 

Estará formado por las diferentes especialidades implicadas en el tratamiento 

del cáncer, con especial necesidad de la coordinación de Oncología Médica y 

Anatomía Patológica. Se realizará con una periodicidad semanal previa inclusión 

de los pacientes a discutir en la agenda específica DIRAYA del comité de 

tumores.  La presentación de cada caso se realizará por el médico responsable 

del área de la patología o en su defecto, por el médico responsable de la 

propuesta.  Cada caso estará previamente revisado por los componentes del 

comité para evaluar la disponibilidad de material biológico, el estado actual y las 

comorbilidades del paciente, de cara a evaluar la inclusión en el proceso del 

comité.  El flujo de trabajo está reflejado en la siguiente figura.   

 

 

La decisión del comité se reflejará en un informe el cual puede resumirse en una 

de las siguientes propuestas: (1) Tratamiento estándar; (2) Tratamiento off label; 

(3) Propuesta de ensayo clínico; (4) No opciones terapéuticas. En caso de que 

la propuesta al paciente sea un tratamiento dirigido sin indicación en ficha técnica 

nonsquamoushistologyandwhoareneversmokerswith

squamousNSCLCwereconsidered.16,17Thus,thetarget

populationiscomposedof9,734theoreticalpatientswith

advancedormetastaticNSCLCwithnonsquamoushistology

andwhoareneversmokerswithsquamoustumorsthat

wouldbediagnosedandtreatedin1year.

DecisionTreeParameters

ThetestingrateintheSgTandtheprevalenceofalterations

(andPD-L1expression)inthebiomarkersincludedinthe

analysisarethemainvariablesinthedecisiontreemodel.

Inaddition,theprobabilityofrequiringarebiopsyinthe

caseoftissueexhaustion,timetoresults,andstaffcosts

werevariablesincludedinthediagnosticphaserepre-

sentedbythedecisiontreemodel.

Thetestingrate,definedasthepercentageinwhichdeter-

minationisfinallyperformed,andthepositivityrateofalter-

ationsinthebiomarkersareshowninTableS2,Data

Supplement.ThefiguresinTableS2,DataSupplement,

consideredinthebasecaseoftheanalysisaretheaver-

agesobtainedfromthetwo-roundconsensuspanel.Alter-

natively,ascenariowheretheperspective(referencecenters)

isbroadenedusingtestingratesreportedintheSpanish

databaseLungPathwasassessed.18

AsshowninFigure1,PD-L1expressionisdeterminedin

paralleltobothcomparators(NGSandSgT),andsince

PD-L1expressioncanbefoundsimultaneouslywitha

biomarkeralteration,themodelestimatesthePD-L1

overexpression(TPS≥50%)inbothwild-type(WT)pa-

tientsandconcomitantlypatientswithabiomarkeralter-

ation.NostrongassociationsbetweenPD-L1expression

andNSCLCgenemutations,beyondEGFRandKRAS,were

foundintheliterature.19Therefore,overallPD-L1over-

expression(TableS2,DataSupplement)isconsideredto

applyequallytoWTpatientsandpatientswithanyalter-

ation,exceptinEGFR+patientswhereanoddsratio(OR)of

0.09isapplied20andinKRASG12CpatientswhereanORof

0.34isapplied.21

Inlinewiththepilot,11theprobabilityofrequiringarebiopsy

becauseoftissueexhaustionwasincludedinthemodel

followingtheapproachdescribedbyPenneletal10

TocalculatethetimetoresultsforboththeNGSpaneland

SgT,thespecifictimerequiredforeachdiagnostictask(for

BRAF

NTRK

HER2

MET

RET

KRAS

(For each

treatment)

NGS targeted

panel

Single-gene

testing

EGFR

ALK

ROS1

BRAF

NTRK

HER2

MET

RET

KRAS

EGFR

ALK

ROS1

PD-L1 expression

PD-L1 expression

Alteration detected

(with or without PD-L1  50%)

Alteration detected

(with or without PD-L1  50%)

WT (no alteration found)

(with or without PD-L1  50%)

WT (no alteration found) 

(with or without PD-L1  50%)

Long-term analysis (treatment) Short-term analysis (molecular diagnostic)

PSM

Progression-freeProgressed disease

Death

Treatment allocation

Simultaneously

Sequentially

In parallel

+

+

PD-L1

PD-L1

FIG1.Diagramofthemodel.ALK,anaplasticlymphomareceptorkinasegene;BRAF,B-Rafproto-oncogene,serine/threoninekinase;EGFR,epidermalgrowth

factorreceptorgene;HER2,humanepidermalgrowthfactorreceptor2gene;KRAS,KRASproto-oncogene;MET,METproto-oncogene;NTRK,Neurotrophic

tyrosinereceptorkinasegene;PSM,partitionedsurvivalmodels;RET,RETproto-oncogene;ROS1,ROSproto-oncogene1,receptortyrosinekinase;WT,wild-type.
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addition, recent works are studying the relationship be-

tween comprehensive molecular genotyping and OS in

patients with NSCLC.38 However, the cost savings associ-

ated with the use of NGS are in question.37,39,40 Therefore,

we aimed to assess the cost-effectiveness of using the NGS

panel instead of SgT for the molecular diagnosis of patients

with advanced NSCLC from the perspective of reference

centers in Spain. Thus, this study provides continuity and

broadens the perspective of the pilot study performed in a

single center in southern Spain.11 To this end, a broad

multidisciplinary panel of experts from several Spanish

reference centers was formed, and the cost-effectiveness

model developed presents some improvements over the

one used in the pilot project. Specifically, the long-term

results, an exploratory analysis in the previous pilot, are now

more robust and include health care costs associated with

disease management, trAEs costs, and subsequent treat-

ment costs after progression to first-line treatment.

The results obtained in our study show that implementing

NGS in Spanish reference centers, covering a potential

target population of 9,734 patients, would have a clear

benefit in terms of LYgained (1,188.08 LY, 812.84 QALYs)
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FIG 3. One-way sensitivity

analysis, represented by

tornado diagrams. ICUR,

incremental cost-utility ratio;

NGS, next-generation se-

quencing; PD, progressed

disease; PFS, progression-

free survival.
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New effective drugs, patients reality
Targeting METex14 NSCLC

METex14 NSCLC

VISION: Tepotinib

Drilon A, et al. Nat Med 2020; Paik PK, et al. ASCO 2023; Wolf J, et al. NEJM 2020; Le X, et al. CCR 2021; Socinski M, et al. JCO Precis Med 2021; Cortot A, et al. Clin Lung Cancer 2021

                Matos I, et al. CCR 2018; Tateo V, et al. Pharmaceuticals 2023

Agnostic-histology & evidence level new oncology drugs 

Agnostic-histology new oncology drugs
TREATMENT CAPMATINIB

400mg bd

TEPOTINIB

500mg od

STUDY GEOMETRY-

Mono-1

VISION

SAMPLE SIZE 1L 

N=60

2L+ 

N=100

1L 

N=164

2L+ 

N=138

ORR (%) 67 44 57.3 58.6

mDOR (m) 12.6 9.7 46.4 46.4

mPFS (m) 12.3 5.5 12.6 15.9



New effective drugs, patients reality
Targeting METex14 NSCLC: Next step

Lu S, et al. IASLC 2023; Leighl N, et al. IASLC 2023

N 171

ORR(%) 58.6

DoR (m) NR

DCR (%) 92

PFS (m) 13.8

OS (m) NR (53.8%18m)

N 97

1L ORR(%) 50

Pretreated
ORR (%)

33

PFS (m) 5.4

OS (m) 15.8
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                                                                   Planchard D, et al. JTO 2022; Riely GJ, et al. JCO 2023; Turski ML, et al. Mol Cancer Ther 2016; Mazieres J, et al. Ann Oncol 2020 

DRUG N ORR 

(%)

DoR 

(m)

PFS 

(m)

OS

 (m)

Dabrafenib

150 mg bd 

        + 

Trametinib 

   2 mg od

n=36 

(naive)

n=57 

(pretto)

63.9

68.4

10.8

10.2

17.3

18.2

Encorafenib 

450 mg od 

      + 

Binimetinib 

  45 mg bd

n=59 

(naive)

n=39 

(pretto)

75

46

NR

16.7

NR

9.3

NR

NR

Precision Medicine treatment challenges
NSCLC BRAF V600E landscape

New effective drugs, no Spain options
NSCLC BRAF V600E & NTRK landscape

Planchard D, et al. JTO 2022; Riely GJ, et al. JCO 2023; Demetri GD, et al. CCR 2022; Drilon A, et al. JCO Precis Oncol 2022; Lin JJ, et al. ASCO 2023

Larotrectinib
N=20

Entrectinib
N=22

Target NTRK A/B/C NTRK A/B/C, 
ALK/ROS-1

IC50 9.8-25 0.1-1.7

ORR 73% 63.6%

PFS 35.4 m 14.9 m

OS 40.7 NR

CNS ORR 57-71% 66.7%

Dose reduction 8% 27%

Discontinuation
rate

2% 4%



N = 330

R
(1:1)

Primary Endpoint: PFS

Secondary Endpoints Includes: OS, ORR, DOR, TTR, DCR, Safety and Tolerability 

Crossover to sotorasib allowed 
upon disease progression

Sotorasib 
960 mg oral daily

Docetaxel 
75 mg/m2 IV Q3W

Advanced or Metastatic 

KRAS G12C-mutated NSCLC

Key Inclusion:

• Failed at least 1 prior systemic therapy 
including a platinum-based doublet 
chemotherapy and checkpoint inhibitor

• ECOG PS ≤ 1

Key Exclusion Criteria:

• Active brain metastases

• Prior treatment with docetaxel in 
unresectable or metastatic setting

Treatment until 

progressiona

Long-term 

follow-up

New effective drugs, no Spain options
KRASG12C NSCLC landscape

                                                                                                                       Morabito A, et al. Cancer 2022; Sebastian M, et al. Front Oncol 2021; Langen AJ, et al. Lancet 2023

Precision Medicine treatment challenges
NSCLC KRAS G12C landscape

                                                                                                                       Morabito A, et al. Cancer 2022; Sebastian M, et al. Front Oncol 2021; Langen AJ, et al. Lancet 2023

Precision Medicine treatment challenges
NSCLC KRAS G12C landscape

                                                                                                                       Morabito A, et al. Cancer 2022; Sebastian M, et al. Front Oncol 2021; Langen AJ, et al. Lancet 2023

Precision Medicine treatment challenges
NSCLC KRAS G12C landscape

Adagrasib

600 mg BID

R
2:1

Docetaxel

75 mg/m2 Q3W

Key Eligibility Criteria

(n=452)

§ NSCLC with KRASG12C

mutation based on sponsor-
approved test

§ ECOG PS of 0 or 1

§ No active brain metastases

§ Prior treatment with 

platinum-based regimen 
and a checkpoint inhibitor

§ No prior treatment with a 
KRAS inhibitor

Endpoints

Primary: PFS, OS

Secondary: AEs, ORR, DOR, 
PROs, 1-year survival rate, PK

                Matos I, et al. CCR 2018; Tateo V, et al. Pharmaceuticals 2023

Agnostic-histology & evidence level new oncology drugs 

Agnostic-histology new oncology drugs

de Langen AJ, et al. Lancet. 2023; Jänne PA, et al. NEJM 2022; Gadgeel S, et al. IASLC 2023

ORR (%) mPFS (m) mDoR (m) mOS (m)

SOTORASIB 

CodeBreak200

960mg od

(N=345)

28.1 vs 13.2 5.6 vs 4.5

(HR 0.66)

8.6 vs 6.8 10.6 vs 11.3

(HR 1.01)

ADAGRASIB 

Krystal-1 Cohort A

600mg bd

(N=112)

Pooled analysis

(N=132)

43 

43

6.5

6.9 

8.5

12.4

12.6

14.1



New effective drugs, no Spain options
EGFR ex20ins NSCLC landscape

Ou S-HI, et al. JTO 2023; Hou J, et al. Biomarker Res 2022; Low JL, et al. Ther Adv Med Oncol 2023



New effective drugs, no Spain options
EGFR ex20ins NSCLC landscape

Sabari JK, et al. JTO 2021; Park K, et al. JCO 2021; Zhou C, et al. JAMA Oncol 2021; Janne P, et al. ASCO 2023; Le X, et al. JCO 2022; Yu H, et al. ASCO 2022

Sunvozertinib
N = 52

CLN-081
N = 39

Poziotinib
N = 115

Amivantamab
N = 81

Mobocertinib
N = 114

WU-KONG 1: phase 
I/II

Phase IZENITH20: phase II, at least one 
prior systemic therapy

CHRYSALIS: phase I expansionSTUDY 101: Platinum pre-
treated phase I/II 

Study

EGFR TKI, pyrimidine-
based

EGFR TKI, pyrimidine-
based small molecule

TKI targeting EGFR and HER2, 
quinazoline-based

EGFR-MET Bispecific IgG1 
antibody

EGFR TKI, pyrimidine-
based small molecule

Drug

100/150mg oral, twice 
daily

16mg/día1050mg/1400mg (if>80kg) IV, 
q1wk C1, q2wk C2

160mg oral dailyDose/schedule

40.4%41%14.8%40% (29-51)28% (20-37)ORR (%)

5.9>217.411.1 (6.9-NR)17.5 (7.4-20.3)mDOR (months)

6 months PFS for 
100-200-300-400mg: 
50%, 53.3%, 44.6%, 
44.4%

12.04.2 (3.7-6.6)8.3 (6.5-10.9)7.3 (5.5-9.2)mPFS (months)

NR---NR22.824.0mOS (months)

30%Diarrhea 3%, rash 1%, 
anemia 10%

Diarrhea 26%, rash 28%35%
Rash 4%, diarrhea 3.5%

47%
Diarrhea 21%

AE Grade ≥ 3 (%)

Precision Medicine treatment challenges
NSCLC EGFR mut landscape

Precision Medicine treatment challenges
NSCLC EGFR mut landscape

N=97

60.8%

METex14 NSCLC

VISION: Tepotinib

                                   Paik PK, et al. NEJM 2020; Socinski M, et al. JCO Precis Med 2021
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NSCLC “emerging targets” outlook
Coming soon: HER-2 mutation

Xiao Y, et al. Front Pharmacol 2023; Li BT, et al. NEJM 2022; Janne P, et al. IASLC 2023; Goto K, et al. JCO 2023
BICR, blinded independent central review; DCR, disease control rate; DoR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance status; INV, investigator assessment; NSCLC, non–small cell lung cancer; ORR, objective response rate; OS, 

overall survival; PD-(L)1, programmed death (ligand) 1; PFS, progression-free survival; Q3W, every 3 weeks; R, randomization; RECIST v1.1, Response Evaluation Criteria in Solid Tumours version 1.1; T-DXd, trastuzumab deruxtecan. 
aPatients with stable baseline brain metastases (asymptomatic; not requiring corticosteroid or anticonvulsant treatment) were eligible. bActivating HER2 mutation documented from an archival or fresh tumor tissue sample by certified local laboratory assessment. c1 patient 

randomly assigned to the T-DXd 5.4 mg/kg arm did not receive treatment as the patient discontinued due to COVID-19 before cycle 1 day 1.

1. Goto K et al. Annals of Oncol. 2022;33 (suppl_7): S808-S869 2. Garon EB et al. Lancet. 2014;384:665-73.

2

Blinded, randomized, multicenter, international, noncomparative, phase 2 trial (NCT04644237)

DESTINY-Lung02

Background

– T-DXd 5.4 mg/kg and 6.4 mg/kg showed robust antitumor activity in 

multiple cancer types; however, T-DXd 5.4 mg/kg has not been 

evaluated in patients with previously treated HER2-mutant (HER2m) 

mNSCLC

– DESTINY-Lung02 assessed the efficacy and safety of T-DXd 5.4 

mg/kg and 6.4 mg/kg in patients with HER2m mNSCLC

• In the interim analysis, T-DXd showed deep and durable responses 

and an acceptable and generally manageable safety profile1

– Herein, we report the primary analysis results of DESTINY-Lung02

Statistical considerations

‒ Statistical hypothesis testing for the primary analysis was performed by comparing 

the lower limit of the 95% Clopper-Pearson CI of confirmed ORR of a T-DXd dose 

with the benchmark ORR of 26.4% (upper limit of the ORR 95% CI in the 

ramucirumab plus docetaxel arm of the REVEL trial)2

‒ The study was not powered to statistically compare between arms

Primary Endpoint
• Confirmed ORR  by BICR

Secondary Endpoints
• Confirmed ORR by INV

• DoR by BICR and INV

• DCR by BICR and INV

• PFS by BICR and INV

• OS

• Safety 

R

2:1

T-DXd 6.4 mg/kg 

Q3W
N = 50

N = 152

T-DXd 5.4 mg/kg 

Q3W 
N = 102c

Key Eligibility Criteriaa

•Metastatic HER2mb
NSCLC 

• ‒1 prior anticancer therapy 

(2L+), including platinum-

based chemotherapy

•Measurable disease 

per RECIST v1.1 

•ECOG PS of 0 or 1 

Stratification Factor: 
• Prior anti–PD-(L)1 treatment

Patients and investigators were blinded to the dose level

Primary analysis data cutoff: 

23 December 2022

Study Design

DESTINY-Lung 01
T-DXd 6.4 mg/Kg

(n=91)

DESTINY-Lung 02
T-DXd 5.4 mg/Kg

(n=102)

DESTINY-Lung 02
T-DXd 6.4 mg/Kg

(n=50)

ORR (%) 55 49 56

DoR (m) 9.3 16.8 NR

PFS (m) 8.2 9.9 15.4

OS (m) 17.8 19.5 NR

G>=3 Tox
(%)

41 38.6 58

ILD (%) 26 12.9 28

DESTINY-Lung01 Study Design

Phase 2 study of trastuzumab deruxtecan (T-DXd), a novel antibody-drug conjugate, in patients 
with HER2-overexpressing or HER2-mutated metastatic NSCLC (NCT03505710)

Data cutoff: 
November 25, 2019 

Key eligibility criteria

• Unresectable/metastatic 
nonsquamous NSCLC

• Relapsed from or is 
refractory to standard 
treatment

• Measurable disease by 
RECIST v1.1

• ECOG PS of 0 or 1

Cohort 1: HER2-overexpressing 
(IHC 3+ or IHC 2+)a

T-DXd 6.4 mg/kg q3w
n = 42

(To be presented at WCLC: 
abstract 1587)

Cohort 2: HER2-mutated
T-DXd 6.4 mg/kg q3w

n = 42

Primary end point
• ORR
Secondary end points
• PFS
• OS
• DOR
• DCR
• Safety and tolerability

Interim 
analysis 

of Cohort 2b

• In the initial cohort 2, 19 patients remained on treatment, and 23 patients had discontinued treatment primarily because 
of PD or AEs (n = 9 each)c

• Median treatment duration was 7.8 months (range, 0.7-14.3 months)

AEs, adverse events; DCR, disease control rate; DOR, duration of response; ECOG; Eastern Cooperative Oncology Group; HER2, human epidermal growth factor 
receptor 2; ICR, independent central review; IHC, immunohistochemistry; NSCLC, non–small cell lung cancer; ORR, objective response rate; OS, overall survival; PD, 
progressive disease; PFS, progression-free survival; q3w, every 3 weeks; RECIST v1.1, Response Evaluation Criteria in Solid Tumors version 1.1.
aWithout known HER2 mutation. bThese data were previously presented at the ASCO 2020 Annual Meeting. cOther reasons for discontinuation included death (n = 
3; unrelated to study treatment), withdrawal of consent (n = 1), and investigator decision (n = 1). 

DESTINY-Lung01 HER2-Mutated NSCLC

Cohort 2 expansion:
HER2-mutated

T-DXd 6.4 mg/kg q3w
n = 50

Cohort 1a: HER2-overexpressing 
(IHC 3+ or IHC 2+)

T-DXd 5.4 mg/kg q3w
n = 40DESTINY-Lung01 Study Design
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with HER2-overexpressing or HER2-mutated metastatic NSCLC (NCT03505710)
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Interim 
analysis 

of Cohort 2b

• In the initial cohort 2, 19 patients remained on treatment, and 23 patients had discontinued treatment primarily because 
of PD or AEs (n = 9 each)c

• Median treatment duration was 7.8 months (range, 0.7-14.3 months)

AEs, adverse events; DCR, disease control rate; DOR, duration of response; ECOG; Eastern Cooperative Oncology Group; HER2, human epidermal growth factor 
receptor 2; ICR, independent central review; IHC, immunohistochemistry; NSCLC, non–small cell lung cancer; ORR, objective response rate; OS, overall survival; PD, 
progressive disease; PFS, progression-free survival; q3w, every 3 weeks; RECIST v1.1, Response Evaluation Criteria in Solid Tumors version 1.1.
aWithout known HER2 mutation. bThese data were previously presented at the ASCO 2020 Annual Meeting. cOther reasons for discontinuation included death (n = 
3; unrelated to study treatment), withdrawal of consent (n = 1), and investigator decision (n = 1). 

DESTINY-Lung01 HER2-Mutated NSCLC

Cohort 2 expansion:
HER2-mutated

T-DXd 6.4 mg/kg q3w
n = 50

Cohort 1a: HER2-overexpressing 
(IHC 3+ or IHC 2+)

T-DXd 5.4 mg/kg q3w
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METex14 NSCLC

VISION: Tepotinib

                                   Paik PK, et al. NEJM 2020; Socinski M, et al. JCO Precis Med 2021
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Conclusions
Take-home messages

Kerr K, et al. Lung Cancer 2021; Provencio M, et al. BMC Cancer 2022; Remon J, et al. JTO 2021; Mateo J, et al. Ann Oncol 2018; Simarro J, et al. Cancers 2023 
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