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ALK rearrangement NSCLC

FISH test

Barlesi ASCO 2013, Johnson ASCO 2013, Sun JCO 2010

Incidence : 4 – 8%



Crizotinib

1G

I start with 1st generation ALK TKI



Camidge Lancet Oncology 2012                                                      Solomon, Mok et al. NEJM 2014

ORR: 61%
mPFS: 9.7mo

I start with 1st generation ALK TKI

mPFS: 10.9 vs 7.0mo



PROFILE 1014: Final Primary OS Analysis (ITT Population)

Median follow-up ~46 months in both arms

HR  0.760 (95%CI: 0.548, 1.053); aP=0.0978

Crizotinib
(N=172)

Chemotherapy
(N=171)

Deaths, n (%) 71 (41.3) 81 (47.4)

Median OS (95% CI), months NR (45.8, NR) 47.5 (32.2, NR)
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No. at risk
Crizotinib
Chemotherapy

4 year OS rate 
Crizo: 56.6%
Chemo: 49.1%

Tony S. Mok et al, ESMO 2017T.Mok et al, ASCO 2017, B.J Solomon et al, JCO 2018



No. at risk
Crizotinib followed by any ALK TKI
Crizotinib followed by any follow-up therapy
other than ALK TKI
Chemotherapy followed by any ALK TKI
Chemotherapy followed by any follow-up 
therapy other than ALK TKI
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Tony S. Mok et al, ESMO 2017

Crizotinib followed by any ALK TKI

Chemotherapy followed by any ALK TKI

Crizotinib followed by any follow-
up therapy other than ALK TKI

T.Mok et al, ASCO 2017, B.J Solomon et al, JCO 2018

3y-OS: 82%



2nd generation ALK-TKI in crizotinib-refractory 
NSCLC

Design/Assessment Ceritinib
Phase 1/2

Alectinib
Phase 2

Brigatinib
Phase 2

Median PFS 6.9M
(5.6-8.7)

8.9M
(5.6-11.3)

15.6M 
(11.1-NR)

ORR 56% (49-64) 50% (41-59) 55% (44-66)

IC ORR 36% 57% 67%

Duration of Response 8.3M 11.2M 14.8M

Kim et al Lancet Oncology 2016; Shaw et al. Lancet Oncology 2016; Kim DW et al, JCO 2017



LORLATINIB: Pooled Efficacy (EXP2–3A) 
(ALK+, Crizotinib Only) 
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CI, confidence interval; CT, chemotherapy; DOR, duration of response; mo, months; NR, not reached.
a Patients with at least one on-study target lesion assessment as per independent central review were included. If any procedure was different and not interchangeable from the procedure at screening, the percent change from baseline could not be calculated and is not displayed.
b Complete response was defined as the disappearance of all target lesions; when nodal disease was included in target lesions, reversion to normal node size (<10 mm) prevented the percent change from baseline from reaching –100%. Some patients with a total change from baseline of –100% are shown as partial responses due to the inclusion of non-target lesions in the summary.

Benjamin J. Solomon et al, WCLC 2017; lancet onco 2018

ORR: 72.9%
IC- ORR: 70%

Updated Efficacy and Safety: B.Besse et al, ASCO 2019

3nd generation ALK-TKI in crizotinib-refractory 
NSCLC

mPFS (Asian): 13.6mo
mPFS (Non-Asian): 12.5mo



Crizotinib

Ceritinib
Alectinib
Brigatinib
Ensartinib

1G 2G

I start with 2nd generation ALK TKI



Brigatinib
ALTA-1L

HR 0.43

Censuré

Temps (mois)

SS
P 

(%
)

Alectinib 
ALEX

HR 0.43

Ensartinib
eXalt3

HR 0.51

Horn L. et al. JAMA Oncol. 2021 Camidge R et al, JTO 2021

Mok et al. Annals of Oncology 2020Soria JC, et al. Lancet 2017

Ceritinib
ASCEND-4

HR 0.55

I start with 2nd generation ALK TKI

16.6 vs 8.1mo

25.8 vs 12.7 mo

34.8 vs 10.9mo

30.8 vs 9.2mo 

This made 2nd generation TKI Standard of Care



INSPIRE: Phase III, Iruplinalkib

Runxiang Yang et al, WCLC 2023

mPFS: 27.7 vs 14.6mo, HR: 0.34



Second-Generation ALK inhibitors given in frontline vs crizotinib

Maurice Perol and Aurelie Swalduz, JCO 2022

Alectinib
ALEX

Brigatinib
ALTA-1L

BM, % 40 29
Prior Brain RT 38 13
Previous chemoT 0 27
HR for PFS, investigators 0.43 0.43
HR for PFS, BIRC 0.50 0.48
Pts with BM at baseline, HR for PFS 0.37 0.25
Pts without BM at baseline, HR for PFS 0.46 0.65
IC response rate, mesurable lesions, % 81 78
IC complete response rate, % 45 45
Cumulative incidence of CNS progression 
as first event at 12 mo

9.4 9

ALEX study
with CNS metastases

ALTA-1L study
with BM metastases

T. Mok et al, annals of oncology 2020 Camidge R et al, JTO 2021



Efficacy of Brigatinib in patients who progressed on alectinib or ceritinib: ALTA-2 Study

Ou S.HI, et al. Journal of Thoracic Oncology (2022)

ORR: 26%

Which 2nd line after alectinib/ceritinib: Brigatinib?



Efficacy results in overall population

Ou S.HI, et al. Journal of Thoracic Oncology (2022)

Brigatinib: limited activity post-ceritinib or post-alectinib therapy

mPFS: 3.8momDOR: 6.3mo



Disctinct profiles of ALK resistance mutations after
failure of a second generation ALK TKI



Lorlatinib-ORR in previously treated patients with ALK+ NSCLC 
harboring the most frequent ALK mutations in cfDNA (EXP2–5)

ALK Kinase Domain Mutations Detected in cfDNA
of Previously Treated Patients With ALK+ NSCLC 
(EXP2–5)

Updated Efficacy and Safety: B.Besse et al, ASCO 2019



Lorlatinib in patients with at least one prior 2nd-generation ALK TKI 
(EXP3B-5) phase 1/2 study 

N=139pts
ORR: 39.6%
DOR: 9.6mo

mPFS: 6.6 mo
OS: 20.7mo

E.Felip et al, annals onco 2021

IC-ORR: 56.1%
Duration IC 
response: 12.4mo



ALK resistance mutations in tumor tissue predict response to 
lorlatinib after a 2nd generation ALK TKI

Shaw et al, JCO 2019

Tumor ALK mut positive
mPFS: 11.0mo

Tumor ALK mut negative
mPFS: 5.4mo



The 3nd Generation ALK/ROS1 TKI Lorlatinib has become
a standard therapy after 2nd Generation TKIs



Crizotinib

Ceritinib
Alectinib
Brigatinib
Ensartinib

1G 2G

Lorlatinib

3G

Increased potency against ALK
Increased CNS penetration and activity

Broader coverage of ALK resistance mutations

I start with 3nd generation ALK TKI



Ceritinib Alectinib BrigatinibCrizotinib

I start with 3rd generation ALK TKI (CROWN Study)
Lorlatinib

BICR, blinded independent central review; CI, confidence interval; HR, hazard ratio; NE, not estimable; PFS, progression-free survival

Lorlatinib
(n=149)

Crizotinib
(n=147)

Patients with event, 
n (%) 49 92

Median PFS, months 
(95% CI)

NE
(NE–NE)

9.3
(7.6-11.1)

HR 
(95% CI)
1-sided P value*

0.27
(0.18-0.39)

<0.001

*By stratified log-rank test.

Benjamin J Solomon et al, Lancet Respir Med 2022

mPFS: NE vs 9.3 mo
HR: 0.27

Ensartinib



IC time to progression in patients 
with baseline BM

IC time to progression in patients 
without baseline BM

Benjamin J Solomon et al, Lancet Respir Med 2022

I start with 3rd generation ALK TKI (BM)

HR: 0.02 HR: 0.10

M time to IC: NR vs 30.8mo

M time to IC: NR vs 7.3mo



Main Results in Terms of Efficacy of Available Second- and Third-Generation 
ALK Inhibitors Given in Frontline Versus Crizotinib

Maurice Perol and Aurelie Swalduz, JCO 2022

Alectinib
ALEX

Brigatinib
ALTA-1L

Lorlatinib
CROWN

BM, % 40 29 26
Prior Brain RT 38 13 6
Previous chemoT 0 27 0
HR for PFS, investigators 0.43 0.43 0.19
HR for PFS, BIRC 0.50 0.48 0.27
Pts with BM at baseline, HR for PFS 0.37 0.25 0.21
Pts without BM at baseline, HR for PFS 0.46 0.65 0.29
IC response rate, mesurable lesions, % 81 78 82
IC complete response rate, % 45 45 60
Cumulative incidence of CNS progression 
as first event at 12 mo

9.4 9 2.8



3rd generation TKI ?

Best sequence?



T. Mok et al, annals of oncology 2020

Overall survival (ALEX study)

Cross over to alectinib : 78.8%

J-ALEXALEX

K. Hotta et al, ESMO open 2022

Cross over to alectinib : 21.1%
Ceritine: 21.1%, Brigatinib: 9.6%, lorlatinib:8.8% Brigatinib: 1%, lorlatinib: 2.9%



with brain metastases at baseline

without brain metastases at baseline

Camidge R et al, JTO 2021

Overall survival (ALTA-1L study)

Cross over to ALK TKI : 93%
alectinib : 68%, crizotinib 5%, ceritinib 3%, brigatinib 21%



R. Dziadziuszko et al, ESMO open 2022

Safety profile of Lorlatinib CROWN study
ALEX study Asian patients

Qing Zhou et al, ESMO 2022

Myalgia
Liver fonction
Peripheral oedema
Fatigue

Hypertriglyceridemia
Hypercholesterolemia
Weight increaded
Peripheral neuropathy
Cognitive effects



Dagogo-Jack I et al, CCR 2020
2G TKI Lorlatinib

How does resistance to targeted therapy develop ?



Frequencies of compound, single, vs no ALK mutation detected in 
lorlatinib-resistant tissue biopsies

Aya Shiba-Ishii et al, Nat cancer 2022

Post-Lorlatinib tissue biopsies



Overcoming ALK-Dependent resistance to lorlatinib: 
Novel 4th-Generation ALK TKIs





TROPION-Lung05: Datopotamab deruxtecan : previously treated NSCLC with AGA

L.Paz-Ares et al, ESMO2023

23.5%



Efficacy and Safety of HER3-DXd in NSCLC without EGFR-activating Mutations: Dose Expansion Cohort 2<br />

ORR: 28.6%

mPFS: 10.8mo

Conor E.Steuer et al, ASCO 2022

Efficacy of HER3-DXd (Patritumab deruxtecan)  in NSCLC without 
EGFR-activating mutations (dose expension cohort 2)

MET, RET, ROS1, EGFR Ex20ins, KRAS, ALK, NRAS



B.J. Solomon et al, ESMO 2023

ALINA: efficacy and safety of adjuvant alectinib versus 
chemotherapy in pts with early-stage ALK+ NSCLC

IB-IIIA



HR: 0.24 HR: 0.24

B.J. Solomon et al, ESMO 2023



B.J. Solomon et al, ESMO 2023



ESMO Guidelines
1st- 3nd generation

3nd generation

6-8Y….

2G and 3G: Preferred option



ROS1 rearrangements are associated with:

Incidence : 0.9 – 2%

Patients with ROS1+ NSCLC

Davies CCR 2012, Park JTO 2018, Lin JTO2017, Kron Ann Oncol 2018, Aisner CCR 2018, Aggarwal JCO Precis Oncol 2018 
Jessica J. Lin et al, JTO2017



Inhibitor Generation Other Targets Approval

Crizotinib 1st ALK, MET, ROS1 1L ALK or 1L+ ROS1

Ceritinib 2nd ALK, ROS1, IGFR-1 1L-2L ALK

Alectinib 2nd ALK, RET, LTK 1L-2L ALK

Brigatinib 2nd ALK,ROS1, Mutant EGFR 1L-2L ALK

Entrectinib 2nd ALK, ROS1, TRK 1L+ ROS1

Lorlatinib 3rd ALK, ROS1 2L/3L ALK, ROS1

Repotrectinib 3rd TRK, ROS1 1L-2L ROS1

Taletrectinib 3rd ROS1 1L-2L ROS1

NVL-520 3rd ROS1 2L ROS1

1st, 2nd and 3rd Generation ALK and ROS1 inhibitors



Best % change from baseline in target lesion size (N=51)a

Best overall response:
Complete response Partial response
Stable disease Progressive disease
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*Indicates  tumor assessment by RECIST v1.1.
aExcludes 2 patients: one with early death and one with indeterminate response.

ROS1-
rearranged 

NSCLC  
(N=53)

Shaw et al.
2014 

(N=50)

BOR, n (%)
CR
PR
SD
PD
NEa

6 (11.3)
32 (60.4)
10 (18.9)

3 (5.7)
2 (3.8)

3 (6)
33 (66)
9 (18)
3 (6)
2 (4)

ORR, %
95% CI

71.7
57.7–83.2

72
58–84

Median TTR, wks 
Range

7.9
4.3–103.6

7.9
4.3–32.0

Median DORb, 
mos 
95% CI

24.7
15.2–45.3

17.6
14.5–NR

aResponses could not be evaluated in 2 patients because of early 
death or indeterminate response.
bEstimated using the Kaplan-Meier method.BOR, best overall response; CI, confidence interval; CR, complete response; DOR, duration of response; mos, months; NE, not evaluable; NSCLC, non-small cell lung 

cancer; ORR, objective response rate; PD, progressive disease; PR, partial response; 
RECIST, Response Evaluation Criteria in Solid Tumors; SD, stable disease; TTR, time to response; wks, weeks. Shaw.A et al, ELCC 2019 and annals onco 2019

ORR: 71.7% (57.7-83.2)

PROFILE 1001: CRIZOTINIB - ROS1 EXPANSION COHORT (N=53)

mPFS: 19.3mo (15.2-39.1)

TKI naive patients
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Crizotinib – ORR 72% Ceritinib – ORR 62%

mPFS: 19.3m

mPFS: 21mo 

mPFS: 19.3m 
Entrectinib – ORR 67%

ROS1 inhibitors in TKI naive patients

mPFS = 15.7 mo

Lorlatinib – ORR 62%
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Crizotinib – ORR 72% Ceritinib – ORR 62% Repotrectinib – ORR 79% 

Lorlatinib – ORR 62%

mPFS: 19.3m

mPFS: 21mo 

mPFS: 19.3m 

Entrectinib – ORR 67%

ROS1 inhibitors in TKI naive patients

mPFS = 15.7 mo

Taletrectinib - ORR 92.5% 

mPFS = 33.2 mo

mPFS: 35.7mo 



Summary of ROS1 TKIs in TKI-naive ROS1+ NSCLC
Crizotinib
(Profile 1001)

Entrectinib
(ALKA, 
STARTRK-1,
STARTRK-2)

Ceritinib
(Korean
phase 2)

Lorlatinib
(Phase ½)

Taletrectinib
(TRUST 
chinese
phase 2)

Repotretinib
(TRIDENT-1, 
Phase ½)

NVL-520
(ARROS-1)

N 53 168 20 21 67 71
ORR 72% 68% 67% 62% 92.5% 79%
mPFS 19.3mo 15.7mo 19.3mo 21mo 33.2mo 35.7mo
CNS 
activity

N/A (25/48) 
52% pts 
with
mesurable 
or 
nonmeasur
able IC 
disease

(2/5) 40%
pts with 
mesurable
or 
nonmeasura
ble IC 
disease

(7/11) 
64%
pts with 
mesurabl
e or 
nonmeas
urable IC 
disease

(11/12) 
92% pts 
with 
mesurable
IC disease

(8/9) 89%
pts with 
mesurable
IC disease

∼100-fold 
increased
potency for
ROS1 and 
ROS1 
G2032R 
over TRK

Reference Shaw et al, annal 
oncol 2019

Dirlon et la, JTO 
CRR 2022

Lim et al, JCO 
2017

Shaw et al, 
lancet oncol
2019

Li W et al, ASCO 
2022

Cho et al, ENA 
2022
Cho et al, 
WCLC23

A Drilon et al, 
cancer discovey
2023



On-Target resistance to ROS1 TKIs

Crizotinib-resistant biopsies



Post-lorlatinib resistance…

Additional ROS1 mutation
L2086F(3.6%)
G2032R/L2086F (3.6%) 
G2032R/S1986F/L2086F (3.6%)
and S1986F/L2000V (3.6%)

32 post-lorlatinib biopsies
ROS1 mutations identified in 46%
ROS1 G2032R: most commonly occurring 
mutation in approximately one third of cases

Also identified
MET amplification (4%) 
KRAS G12C (4%)
KRAS amplification (4%)
NRAS mutation (4%) 
and MAP2K1 mutation (4%)

J.J.Lin et al, CCR 2021



Repotrectinib

ROS1 inhibitors in TKI pre-treated patients

N=17, ORR: 58.8%

ROS1 G2032R resistance mutation

Byoung Chul Cho et al, ENA 2022

ORR: 37.5%
mPFS = NR

Repotrectinib - n=56
Phase 1/2 – RP2D

RP2D : recommended phase 2 dose

Byoung Chul Cho et al, ENA 2022



Lorlatinib – ORR 35%
N=40

Not potent on 
G2032R 
resistance
mutation

ROS1 inhibitors in TKI pre-treated patients

Shaw Lancet Oncol 2019 Drillon ENA 2022

NVL-520 - n=21
Phase 1 – dose escalation

ORR: 48%

ORR: 78% pts with
ROS1 G2032R



ROS1 TKIs in crizotinib/TKI-pretreated; Next-generation ROS1 TKIs
Lorlatinib
(Phase 1/2)

Repotrectinib
(TRIDENT-1 Phase 
1/2)

Taletrectinib
(TRUST Chinese
Phase 2)

NVL-520
(Phase 1)

N 40 56 38 21

ORR 35%
(prior crizotinib)

38%
(only 1 prior ROS1 TKI 
and no prior chemo)

50%
(prior crizotinib)

48%
53%(9/17) with≥2prior 
ROS1TKI, ≥1 chemo

mPFS 8.5mo 9.0 9.8 NA

CNS activity (12/24) 50% pts with baseline 
measurable or nonmesurable
CNS metastases

(5/12) 42% pts with
baseline mesurable
CNS metastases

(11/12) 92% pts with
baseline mesurable 
CNS metastases

(8/11) 73% pts with
baseline CNS 
metastases

Clinical ROS1 
G2032R activity

Response in 0/6 (0%) pts 
with baseline ROS1 G2032R 
in plasma

Response in 10/17 
(59%) pts with baseline
ROS1 G2032R

Response in 4/5 (80%) 
pts with baseline ROS1 
G2032R

(7/9) 78% pts with
baseline ROS1 
G2032R

Most common
treatment-related
or trtt-emergent
AEs

Hypercholesterolemia,
hypertriglyceridemias, edema, 
peripheral neuropathy, cognitive 
effects, weight increaded, 
dizziness, mood effects, lipase 
increased

Dizziness, dysgeusia, 
constipation, paresthesia, 
dsypnea, anemia, fatigue, 
nausea, muscular
weakness, ataxia

Diarrhea, nausea, 
vomiting, ALT increase, 
AST increase, anemia, 
neutrophil count decrease

Fatigue, nausea, ALT and 
AST increased, oedema, 
myalgia

Reference Shaw et al, lancet oncol 2019 Cho et al, AACR-NCI-EORTC 
2022, Cho et al WCLC23

Li W et al, ASCO 2022; Li W et 
al, ELCC23

Drillon et al, ENA 2022



Advanced ROS1+ NSCLC
Current 2L treatment Paradigm

Entrectinib
Crizotinib

Entrectinib
Crizotinib

Next-gen ROS1 TKI

Chemotherapy
Clinical trial

Lin JJ et al, CCR 2021

Next-gen ROS1 TKI (Reprotrectinib…) ?

15 Nov2023, FDA approved repotrectinib (AUGTYRO) for the treatment of pts ROS1-positive NSCLC
Not EMA approved

Entrectinib:Preferred over crizotinib in patients with BM
(ESMO Guidelines)



Clinical features of RET-rearranged NSCLC

- 1-2% of NSCLC
- Median age 61
- More frequent in adenocarcinoma
- Predominance of non-smokers

Drilon Nature Reviews Clinical Oncology 2018; Gautschi JCO 2018; Michels et al. JTO 2015



Multi-kinase RET Inhibitors



mPFS:19.3mo 

mPFS:NE

ORR: 85%

ORR: 57%

ORR: 72%

mPFS:16.5mo 

N=67

N=120

ORR: 59%

Drilon A et al, NEJM 2020 F.Griesinger et al, annals of onco 2022

mPFS:13mo 

RET: LIBRETTO and ARROW Trials
TRT-NAIVE

PRETREATED

SELPERCATINIB PRALSETINIB



Specific RET inhibitors – intracranial activity

Pralsetinib Selpercatinib

Intracranial ORR: 70%
N=10

Intracranial ORR: 
82%
N=23



BM:20%

Pembro:81%



IC-ORR (n=17 and 12pts): 82.4 vs 58.3% H.H.Loong et al, ESMO 2023

ORR: 83.7% ORR: 65.1%



24.8 vs 11.2mo
HR:0.46

24.8 vs 11.2mo
HR:0.48

H.H.Loong et al, ESMO 2023







RET: Resistance to selective RET inhibitors
Global RETgistry consortium

AJ.Cooper et al, ASCO 2023

G810X

RET mut
or gain, 
13%



Jessica J.Lin , ESMO 2023

Addressing On-Target resistance to RET TKIs
Next-generation RET TKIs



Slide 10

KL590586 (A400/EP0031) activity

Qing Zhou et al, ASCO 2023

ORR: 69.7%ORR: 80.8%



Slide 11

Qing Zhou et al, ASCO 2023

Brain activity - KL590586 (A400/EP0031) 



ONGOING ADJUVANT TKI TRIALS IN ALK+, RET+

 Resected 
stage IB (≥ 4 
cm)–IIIA*

 ALK+ NSCLC
 ECOG PS 0-1

N=225

R
1:1

Platinum-based 
CT,  4 cycles

Stratify by:
• Stage IB vs. II vs. IIIA
• Race (Asian vs. non-Asian)

Alectinib 600 mg 
BID, 2 years

ALINA (NCT03456076), ph III ALCHEMIST  (NCT02194738), ph III 

Primary Endpoint: DFS
*IIIA N2 post-operative RT not allowed 

Primary Endpoint: OS

LIBRETTO-432 (NCT04819100), ph III

Primary Endpoint: EFS

 Resected 
stage IB (≥ 4 
cm)–IIIA

 ALK+ NSCLC
 ECOG PS 0-1

N=80

Ensartinib 225 mg PO, 
3 years

Heberi University (NCT05241028), ph II

Primary Endpoint: 3-year DFS

 Resected stage II-
IIIA

 ALK+ NSCLC
 ECOG PS 0-1

N=152

R
1:1

Platinum-based CT 
4 cycles

Ensartinib  225 mg, PO
2 years

Sichuan University (NCT05186506), ph II

Primary Endpoint: DFS

3 years

Alectinib Crizotinib Ensartinib

Ensartinib Selpercatinib



L. E. Hendriks, K. Kerr, J. Menis, T. S. Mok, U. Nestle, A. Passaro, S. Peters, D. Planchard, E.F Smit, B. J. Solomon, G. Veronesi& M. Reck, Annals of onco 2023

1st line



1 NTRK fusion
needs

400 patients screened

NTRK is a VERY rare fusion



Larotrectinib and Entrectinib in NTRK+ NSCLC

Drilon ASCO 2022, Cho ELCC 2022

ORR, % (95%, CI) 83% (61-95)
Median PFS, mo (95% CI) NR (9.9–NR)
Median DoR, mo (95% CI) NR (9.5–NR)
Median OS, mo (95% CI) 40.7 (19.4-NE)

Larotrectinib (n=26) Entrectinib (n=22)

ORR, % (95%, CI) 63.6% (40.7-82.8)
Median PFS, mo (95% CI) 14.9 (6.5–30.4)
Median DoR, mo (95% CI) 19.9 (10.4-29.4)
Median OS, mo (95% CI) NE (20.8-NE)

ORR: 83%ORR: 83% ORR: 63.6%



Resistance to 1st generation inhibitors

Liu Front Oncol 2021, Besse ENA 2022

ORR: 43%

n=22 Pretreated with NTRK Resistance Mutations

n=44 pretreated patients

Repotrectinib

ORR 50%



NTRK+ NSCLC

Haratake Clin Lung Cancer 2021, Drilon ASCO 2022, Wei ASCO 2022, Besse ENA 2022

Second Generation inhibitorsEMA and FDA approved

Larotrectinib Entrectinib Taletrectinib (DS-
6051b/AB-106)

Repotrectinib
(TPX-0005)

Selitrectinib
(LOXO-195)

ICP-723

Targets TRK A/B/C TRK A/B/C, 
ROS1, ALK

TRK A/B/C, ROS1 TRK A/B/C, 
ROS1, ALK

TRK A/B/C TRK A/B/C, 
ROS1

IC50 against TRK in vitro, 
nmol/L

9.8-25 0.1-1.7 3-20 <0.2 <5 Not reported

CNS penetration (Brain to 
plasma ratio in mice)

0.03-0.23 0.6-1 Not reported 0.028-0.057 0.017-0.025 Not reported

ORR % 74% 61% Not reported 43% 9/20 patients 
with NTRK
mutation

4/6 (dose 
escalation)

PFS, mo 29.4 13.8 Not reported Not reported Not reported Not reported

Sensitivity to NTRK secondary
mutation

No No Yes Yes Yes Yes



2nd line

L. E. Hendriks, K. Kerr, J. Menis, T. S. Mok, U. Nestle, A. Passaro, S. Peters, D. Planchard, E.F Smit, B. J. Solomon, G. Veronesi& M. Reck, Annals of onco 2023



NRG1
• NRG1 = ligand or HER3

• 0.3% of NSCLC
• 57% never smoker
• 94% adenocarcinoma

• invasive mucinous 57%

Drillon JCO 2021, Jonna S CCR 2019, Schram Cancer Disc 2022

Zenocutuzumab
HER2xHER3 bispecific antibody



Zenocutuzumab Activity in NRG1+ Cancer

ORR: 34%
NSCLC ORR: 35%

Daniel R.Carrizosa et al, ASCO 2022

HER2xHER3 bispecific antibody

Zenocutuzumab activity in NRG1+ cancer



Slide 8

Overall ORR (4/12): 33%
NSCLC ORR (4/11): 36%

Daniel R.Carrizosa et al, ASCO 2022

Fully human anti-HER3 IgG2 monoclonal antibody

Seribantumab in solid tumors with NRG1 fusions 
(CRESTON, phase 2 study)



NUT MIDLINE CARCINOMA
• NUT : fusion >90% with BRD4 or BRD3
• IHC NUT positive

• Children and adults, median age 23.6 mo
• Very very rare
• Median OS : 6.5 months

Bauer CCR 2012, Chau JNCI cancer spectrum 2019, Martin-Romano JNCI cancer spectrum 2019

Thoracic primary (51%)

BRD4-NUT

BRD3 or NSD3-NUT

Research programs: Pr B.Besse (Gustave Roussy)



Fusions in NSCLC

• Fusions restricted to NSCLC : 
• ALK : 3nd generations ALK inhibitors, optimal sequence?
• ROS1 : 2nd generation ROS1 inhibitors are effective!
• RET : 1st generation RET inhibitors are standard of care

• Fusions in solid tumors, including NSCLC : 
• NTRK: access to TRK inhibitors is a major issue 
• NGR1: HER2/3 inhibitors should be offered
• NUT: join research programs!



Treatment

Molecular
profiling

Diagnostic
workup

Patient
selection

1. Multidisciplinary discussion to determine optimal procedure for tissue procedure
2. Biopsy
3. Morphology

4. Review of patient and tumour data

Integrated NGS-based assay to detect mutations, amplifications, and translocations

EGFR METROS1 RETBRAF NTRK1/2/3 KRASG12C

Gefitinib, 
erlotinib, afatinib, 
dacomitiinb
osimertinib

Therapy switch/combination based on re-biopsies or liquid therapy

Neratinib+/-
Temsirolimus
Afatinib
Dacomatinib
Poziotinib
Pyrotinib
TAK-788
Trastuzumab
TDM-1
Trastuzumab-
Deruxtecan
Zongertinib
BAY292088

Crizotinib

Entrectinib
Ceritinib
Lorlatinib
Repotrectinib
Taletrectinib
NVL-520

Cabozantinib
Vandetanib
Sunitinib
Lenvetanib
Alectinib
Ponatinib
Selpercatinib
Pralsetinib
TPX-0046
LOXO-26°
TAS0953
EP0031
APS03118

Dabrafenib
+ trametinib
Vemurafenib
Encorafenib
+Binimetinib

Entrectinib
Larotrectinib
Selitrectinib
Repotrectinib
Taletrectinib
ICP-723

Sotorasib
Adagrasib
JNJ746

HER2

ALK

Crizotinib
Cabozantinib
Capmatinib
Tepotinib
Savolitinib
Merestinib
Glesatinib
Amivantamab

Crizotinib
Alectinib
Ceritinib
Brigatinib
Lorlatinib
TPX-0131
NVL-655

Afatinib
Seribantumab
Zenocutuzumab

❶

❶

❶

❶

❶

❶

❶

❶

❶

GREAT ADVANCES HAVE BEEN MADE IN LUNG CANCER THERAPY
FOR BRAF, MET AND HER2…

Personalised therapy in advanced-stage NSCLC

❶ EMA approved

NRG1

❶

NRG1

Zenocutuzumab
Seribantumab

❶

❶

❶

❶

❶

❶v
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THANK YOU !
Benjamin BESSE

Thierry LE CHEVALIER
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