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Superior outcome with osimertinib in T790M+ NCLC 

Mok, NEJM 2017 



FLAURA: first line osimertinib vs SOC 

Ramalingam S et al. Ann Oncol 2017;28(suppl 5):Abstr LBA2_PR 
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FLAURA: first line osimertinib vs SOC 

• Klinisch relevante verlenging van progressievrije overleving 

– Ook bij hersenmetastasen 

 

• Minder bijwerkingen 

 

• Overleving nog niet te analyseren 

 

• Osimertinib is nieuwe SOC voor EGFR mut positieve patienten (?) 



BRAF Mutations in NSCLC 

NRAS 1% 

US2 

Adenocarcinoma 
(Lung Cancer Mutation Consortium; N = 733) 

France1 

NSCLC 
(Biomarkers France [IFCT]; N = 17,664) 

BRAF 2% 

(V600E 1.4%) 

EGFR 

(sensitizing) 

10.1% 

EGFR 

(resistance) 

0.9% 

HER2 

1% 

KRAS 

29% 

PI3K 2% ALK 5% 

EGFR 

(sensitizing) 

17% 

HER2 3% 

ALK 8% 

MEK1 <1% 

MET 1% 

Mut >1 gene 3% 

No oncogenic 

driver detected 

36% 

PIK3CA 1% 

KRAS 25% 

EGFR (other) 

4% 

BRAF 2% 
(V600E 1.6%) 

Unknown/

wild type 

50% 

• NSCLC with BRAF V600E mutations has histological features suggestive of an aggressive tumour3 

• Patients with BRAF V600E–mutant NSCLC demonstrated less-favorable outcomes with platinum-based chemotherapy3,4 

NSCLC, non-small cell lung cancer. 1. Barlesi F, et al. Lancet. 2016;387:1415-1426; 2. Kris MG, Johnson BE, et al. JAMA. 2014;311(19):1998-2006; 3. 

Marchetti A, et al. J Clin Oncol. 2011;29:3574-3579; 4. Cardarella S, et al. Clin Cancer Res. 19(16):4532-4540.  



BRF113928: Study design 

BID, twice daily; D, dabrafenib; ECOG PS, Eastern Cooperative Oncology Group performance status; ORR, overall response rate; QD, once daily; T, trametinib. a Includes n = 6 patients who 

were treatment naive. b Includes 2 patients with no prior treatment originally enrolled in cohort B due to protocol deviation. 1. Planchard D, et al. Lancet Oncol. 2016;17:642-650; 2. Planchard 

D, et al. Lancet Oncol. 2016;17:984-993; 3. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT01336634. Accessed May 9, 2017.  

Stage IV NSCLC 

BRAF V600E 

ECOG PS 0-2 

≥ 1 platinum-based chemotherapy 

Cohort A (monotherapy) planned n = 601 

Dabrafenib 

150 mg BID 

Stage 1 

n = 20 

Stage 2 

n = 20 

Expansion 

n= 20 

Cohort B (combination D + T) planned n = 402 

Stage IV NSCLC 

BRAF V600E 

ECOG PS 0-2 

1-3 prior treatments 

(≥ 1 platinum-based chemotherapy) 

Dabrafenib 

150 mg BID 

Trametinib 

2 mg QD 

Stage 1 

n = 20 

Stage 2 

n = 20 

Interim futility analysis 

Cohort C (combination D + T first line) planned n = 253 

Stage IV NSCLC 

BRAF V600E 

ECOG PS 0-2 

No prior treatment 

Dabrafenib 

150 mg BID 

Trametinib 

2 mg QD 

n = 25 

n = 84a 

n = 57 
(second to fourth line) 

n = 36b 
Primary endpoint for each 

cohort:  
investigator-assessed 

ORR 



patient characteristics  

Dabrafenib Plus Trametinib (n = 36) 

Median age (range), years 67 (44–91) 

Male sex, n (%) 14 (39) 

Race, n (%) 

White 

Asian 

Othera 

 

30 (83) 

3 (8) 

3 (8) 

ECOG performance status ≤ 1, n (%) 

0 

1 

2 

 

13 (36) 

22 (61) 

1 (3) 

Histology at initial diagnosis, n (%) 

Nonsquamousb 

   Squamousc 

 

35 (97) 

1 (3) 

Smoking history, n (%) 

Never 

Former 

Current 

 

10 (28) 

21 (58) 

5 (14) 

a Includes one patient each of Native American or other Pacific Islander, black or African American, and missing race. b Includes 

n = 32 patients with adenocarcinoma; and one patient each with adenosquamous carcinoma (predominantly adenocarcinoma), 

large cell carcinoma, and NSCLC not otherwise specified. c Patient had adenosquamous carcinoma (predominantly squamous 

cell carcinoma) histology.  



Investigator-assessed Maximum change in 

target lesion by best response 

Grey line at −30 represents the threshold for partial response, per Response Evaluation Criteria in Solid Tumors v1.1 criteria. 
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Overall response rate, 64% (95% CI, 

46–79)  



Progression-free survival 
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Time from first dose, months 
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Number of patients at risk 

36 25 18 11 4 1 1 1 0 

Investigator 

Assessed 

(n = 36) 

IRC Assessed 

(n = 36) 

Events, n (%) 24 (67) 22 (61) 

Median (95% CI), 

mo 

10.9 (7.0–16.6) 14.6 (7.0–22.1) 

6-mo rate (95% 

CI), % 

72 (53–84) 69 (51–82) 

Numerical differences in median PFS between investigator and IRC assessments were primarily driven by censored 

observations for IRC (five patients who were assessed by the investigators as having PD had values for PFS close 

to the medians). Because no further tumour assessment scans were collected for these patients, and because the 

IRC did not assess these last scans as PD, the events for these patients in IRC assessment were based on the 

receipt of subsequent anticancer therapy. 

95 % CI 



a One patient with diarrhoea had an event of an unknown grade. 

Most common aes (≥ 20%) 

Category AEs, n (%) 
All 

Grades 
Grade 3/4 

General 

Pyrexia 

Fatigue 

Peripheral Oedema 

Chills 

23 (64) 

13 (36) 

13 (36) 

9 (25) 

4 (11) 

0 

0 

0 

Skin 
Dry skin 

Rash 

12 (33) 

8 (22) 

0 

1 (3) 

Gastrointestinal 

Nausea 

Diarrhoeaa 

Vomiting 

20 (56) 

14 (39) 

12 (33) 

0 

1 (3) 

3 (8) 

Nervous system 
Headache 

Dizziness 

9 (25) 

8 (22) 

0 

0 

Respiratory Cough 8 (22) 0 

Metabolism Decreased appetite 12 (33) 0 



 

• The ORR, DOR, and PFS observed in treatment naive patients in this cohort were similar to those reported for the 
previously-treated cohort 

 

 

 

 

 

 

 

 

• Based on these results, dabrafenib plus trametinib was recently approved by the European Commission and US FDA for 
use in patients with BRAF V600E–mutant metastatic NSCLC regardless of prior treatment history 

Conclusions  

Previously Treated Treatment Naive 

Dabrafenib Monotherapy1,2  

(n = 78) 

Dabrafenib Plus Trametinib2  

(n = 57) 

Dabrafenib Plus Trametinib 

(n = 36) 

ORR (95% CI), % 33 (23–45) 67 (53–79) 64 (46–79) 

DOR, median (95% CI), 

months 

9.6 (5.4–15.2) 9.8 (6.9–16.0) 10.4 (8.3–17.9) 

PFS, median (95% CI), 

months 

5.5 (3.4–7.3) 10.2 (6.9–16.7) 10.9 (7.0–16.6) 

OS, median (95% CI), 

months 

12.7 (7.3–16.3) 18.2 (14.3–NE) 24.6 (12.3–NE) 
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Peters, NEJM 2017 



The primary endpoint of the study was met:  

HR 0.47 (95% CI 0.34–0.65) P<0.001 

Median PFS with alectinib was not reached 

compared with 11.1 months with crizotinib  

21 

*Isolated asymptomatic CNS progression, treatment until systemic or symptomatic CNS PD allowed 

BID = twice daily; DoR = duration of response; ECOG = Eastern Cooperative Oncology Group Performance Status; HR =hazard ratio; IHC = Immunohistochemistry; ORR = objective response rate; PD = disease 

progression; PFS = progression-free survival. 

Alectinib 600mg BID 

(n=152) 

Crizotinib 250mg BID 

(n=151) 

R 

1:1 

• Stage IIIB/IV NSCLC 

• ALK+ disease according to IHC test 

• Treatment naïve 

• ECOG PS 0–2 

• Brain metastases permitted if 

asymptomatic 

(n=303) 

Until  
PD*,  

toxicity, 
withdrawal  

or death 

Subsequent 
therapy  

and  
survival  

follow-up 

Primary 

endpoint 

Investigator-assessed PFS in the ITT 

population 

Secondary 

endpoints 

Time to CNS progression, CNS ORR, 

CNS DoR 

(CNS endpoints were assessed by IRC) 

Stratification 

factors 

ECOG PS (0/1 vs 2); Ethnicity (Asian vs 

non-Asian); CNS metastases at baseline 

(presence vs absence) 

All patients underwent restaging 

chest/abdominal CT scans and brain 

imaging every 8 weeks 

ALEX STUDY DESIGN  

• Median duration of follow-up: crizotinib arm 17.6 months (range: 0.3–27.0); alectinib arm 18.6 months (range: 

0.5–29.0) ; Primary data cut-off: 9 February 2017 

• CNS follow-up was conducted for all patients 

• Lesions were documented by computed tomography scans, colour photography and MRI, brain scans, using 

RECIST v1.1 

Gadgeel S et al. Ann Oncol 2017;28(suppl 5):Abstr 1298O_PR 
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ITT population  

(n=303) 

Patients with CNS mets at BL (by 

IRC) 

Crizotinib 

(n=58) 

Alectinib 

 (n=64) 

Patients with measurable CNS 

disease (%) 

22 (38) 21 (33) 

CNS metastases treatment (%) None 36 (62) 37 (58) 

Whole brain RT 16 (28) 17 (27) 

Radiosurgery 4 (7) 5 (8) 

Other* 1 (2) 4 (6) 

Brain surgery 1 (2) 1 (2) 

Peters, et al. NEJM 2017 

*1 patient in the alectinib arm received both radiosurgery and whole brain radiotherapy; 1 patient in the crizotinib arm and 3 patients in the alectinib arm had brain surgery combined 
with radiotherapy  
IRC = independent review committee; ITT = intent to treat; RT = radiotherapy  

BASELINE CHARACTERISTICS 



23 *Investigator-assessed; †All patients with CNS metastases at baseline, irrespective of radiotherapy 

NR = not reached Shaw, et al. ASCO 2017 

PFS BY CNS METASTASES STATUS AT 
BASELINE* 

Patients with CNS metastases at baseline† Patients without CNS metastases at baseline  

58 

64 

48 

54 

66 

41 

22 

39 

17 

36 
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31 
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24 
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10 
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4 1 
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Alectinib 

Patients at Risk 

93 

88 

84 

81 

71 

72 
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70 

48 

61 

37 

50 

29 

43 

13 

25 11 
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Duration of Progression-Free Survival (Months) 
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7.4 mo  
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9 15 21 27 6 12 18 24 30 3 Day 1 

14.8 mo  

(10.8–

20.3) 

NR 
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24 
*IRC, patients with brain metastases at baseline; §One patient in the alectinib arm with no CNS metastases by IRC had received prior RT, but 

was excluded here 

RT= radiotherapy (includes both stereotactic radiosurgery and whole-brain radiotherapy) 

PFS BY PRIOR RT IN PATIENTS WITH CNS METASTASES 
AT BASELINE* 

Patients who had received prior RT Patients who had not received prior RT 
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HR 0.44 (95% CI 0.25–0.78) 

P=0.0041 
HR 0.34 (95% CI 0.15–0.78) 

P=0.0078 
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(7.2–14.6) 
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(11.0–

NR) 

7.2 mo  

(3.9–8.6) 

14.0 mo 

(5.6–NR) 

Duration of Progression-Free Survival (Months) Duration of Progression-Free Survival (Months) 
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*For each patient, the first event of CNS progression, non-CNS progression or death was counted 

CIR = cumulative incidence rate 

CUMULATIVE INCIDENCE RATE OF CNS PROGRESSION 
(IRC, ITT)  

Crizotinib 12 month CIR: 

58.3% (95% CI, 43.4–70.5) 

Patients WITH CNS metastases at baseline 

6 12 18 24 

100 

80 

60 

40 

20 

0 

Months 

C
u
m

u
la

ti
v
e

 I
n

c
id

e
n

c
e
 (

%
) 

Alectinib 12 month CIR: 

16.0% (95% CI, 8.2–26.2) 

Patients WITHOUT CNS metastases at baseline  
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Crizotinib 12 month CIR: 

31.5% (95% CI, 22.1–41.3) 

Alectinib 12 month CIR: 

4.6% (95% CI, 1.5–10.6) 

Alectinib delayed CNS progression in patients with and without CNS metastases at 

baseline compared with crizotinib   

Cause-specific HR 0.18  
(95% CI, 0.09–0.36)  P<0.0001 

Cause-specific HR 0.14 
(95% CI, 0.06–0.33) 

P<0.0001 

Gadgeel S et al. Ann Oncol 2017;28(suppl 5):Abstr 1298O_PR 
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1308PD: Preliminary efficacy and safety of lorlatinib in pts (Pts) with 

ROS1-positive non-small cell lung cancer (NSCLC) – Besse B, et al 

• Study objective 

– To evaluate the efficacy and safety of lorlatinib in patients with ROS1-positive NSCLC 

*Treatment was permitted to continue after PD if the patient was still 

 experiencing clinical benefit 

Primary endpoints 

• ORR (RECIST v1.1), intracranial ORR 

Lorlatinib 100 mg/day 

 in 21-day cycles  
PD* 

Key patient inclusion criteria 

• Locally advanced/metastatic 

NSCLC with ROS1 mutation 

• With or without asymptomatic 

untreated or treated CNS 

metastases 

• No restriction on previous therapy 

(n=47) 

Secondary endpoints 

• DoR, PFS, safety 

Besse B et al. Ann Oncol 2017;28(suppl 5):Abstr 1308PD 



1308PD: Preliminary efficacy and safety of lorlatinib in pts (Pts) with 

ROS1-positive non-small cell lung cancer (NSCLC) – Besse B, et al 

• Key results 

No prior crizotinib 

Prior crizotinib ± chemotherapy 

Prior crizotinib + ceritinib 

 

Off treatment or PD occurred 
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Best change in tumour size from baseline: overall 

Besse B et al. Ann Oncol 2017;28(suppl 5):Abstr 1308PD 



1308PD: Preliminary efficacy and safety of lorlatinib in pts (Pts) with 

ROS1-positive non-small cell lung cancer (NSCLC) – Besse B, et al 

• Key results (cont.) 

– 53% of included patients had CNS metastases, and 66% had received prior crizotinib 

– Response 

• ORR in ROS1-positive patients was 36.2% (95%CI 22.7, 51.5); 22/47(46.8%) had best response of 
SD  

• Intercranial ORR was 56.0% (95%CI 30.2, 59.9), 9 patients had CR 

• Median DoR was 9.9 months (95%CI 6.9, 12.5) 

– Safety 

• Most TRAEs were grade 1 or 2; there were no grade 4–5 events 

• The most common TRAEs were hypercholesterolaemia (83%) and hypertriglyceridaemia (55%) 

• Conclusions 

– Lorlatinib demonstrated clinical activity in patients with ROS1-positive NSCLC, including those with CNS 
involvement and those who had received prior crizotinib therapy 

– Treatment was generally well tolerated, with the most common TRAE being lipid elevations that were 
managed with lipid-lowering medication 

Besse B et al. Ann Oncol 2017;28(suppl 5):Abstr 1308PD 



Entrectinib 
CNS-Active, Potent and Selective ROS1 and TRK Inhibitor 

 30x more potent than crizotinib against ROS1 

 Most potent pan-TRK inhibitor in clinical development; demonstrated clinical 

activity in multiple tumor histologies 

 Designed to cross the blood-brain barrier, with demonstrated clinical activity in 

primary brain tumors and secondary CNS metastases 

Target ROS1 TRKA TRKB TRKC 

IC50 (nM)a 0.2 1.7 0.1 0.1 

a Based on biochemical assay 



Entrectinib Safety Summary 
Most Common (≥10%) 
Treatment-Related 
Adverse Events, n (%) 

Patients treated at the RP2D 
(N=203) 

All Grades Grade 3 Grade 4* 

Dysgeusia 78 (38) 1 (1) -- 

Fatigue 59 (29) 6 (3) -- 

Constipation 47 (23) 1 (1) -- 

Dizziness 46 (23) 1 (1) -- 

Weight increased 39 (19) 10 (5) -- 

Diarrhea 35 (17) 1 (1) -- 

Nausea 33 (16) -- -- 

Paresthesia 32 (16) -- -- 

Myalgia 27 (13) 1 (1) -- 

Peripheral edema 25 (12) -- -- 

Anemia 23 (11) 9 (4) -- 

Blood creatinine increased 22 (11) 1 (1) -- 

Vomiting 22 (11) -- -- 

Arthralgia 21 (10) 1 (1) -- 

Data cutoff date: 13 September 2017 

RP2D=Recommended Phase 2 Dose 

 203 patients have been treated at the RP2D 

across 3 clinical studies 

 Most adverse events were Grade 1-2 and 

reversible 

 Treatment-Related Adverse Events (TRAEs): 

 Leading to dose interruption: 32% 

 Leading to dose reduction: 19% 

 Serious Adverse Events: 9% 

 Leading to discontinuation from study treatment: 

3% 

 *There were no Grade 4 events occurring in >1% of patients; no Grade 5 TRAEs 

were reported 

Ahn, WCLC 2017 
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Best Response to Entrectinib in ROS1 Fusion-Positive, Inhibitor-Naïve NSCLC 
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Data cutoff date: 13 September 2017 

CNS Metastases at Baseline 

 Three out of 32 patients had no post-baseline scans and were non-evaluable 

  0% change 

Ahn, WCLC 2017 



Durability of Entrectinib Treatment in ROS1+ NSCLC Patients (by BICR) 

Median DOR of 28.6 

months (95% CI: 6.8, 34.8) 

Median PFS of 29.6 

months (95% CI: 7.7, 36.6) 

BICR = blinded independent central review 
Data cutoff date: 13 September 2017 

D
u
ra

b
le

 R
e
s
p
o
n
s
e
 P

ro
b
a
b
ili

ty
 

P
ro

g
re

s
s
io

n
-F

re
e
 S

u
rv

iv
a
l 
P

ro
b
a
b
ili

ty
 

Median follow-up: 12.9 months (5.6, 30.2)   Median follow-up: 8.5 months (5.4, 16.5) 
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 Rationally designed, informed by 

proprietary crystallography insights 

 

 Highly selective 

 

 Fusion- and mutation-independent RET 

inhibition 

‒ e.g. KIF5B-RET, CCDC6-RET 

‒ C634W, M918T, V804L/M 

(gatekeeper—acquired resistance) 

 

 Favorable drug-like properties 

RET 

LOXO-292 

LOXO-292: potent and selective RET inhibition 

Velchetti, WCLC 2017 



LOXO-292 Phase 1 study in progress 

 28 patients enrolled to 4 dose levels (first patient dosed May 2017) 

 No DLTs 

 PK dose proportional and consistent with significant RET target engagement 

September 27, 2017 data cut-off date, cellular (phospho-RET) IC50/IC90 corrected for human plasma protein binding 
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20 mg BID (Cohort 2, n=8)
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40 mg BID (Cohort 3, n=6)
60 mg BID (Cohort 4, n=3)

Velchetti, WCLC 2017 



Systemic tumor response 

Pre-treatment         LOXO-292 at 2 mo.  

Velchetti, WCLC 2017 



Intracranial tumor response 

Pre-treatment LOXO-292 at 3 mo. 

Velchetti, WCLC 2017 



Adapted from:  Yasuda, Kobayashi, and Costa 2012 Lancet Oncology; 

13;e23-31 and Yasuda et al 2013 Sci Trans Med 5:216, 261ra177 

*A763insFQEA mutations 

PD = Progressive Disease, SD = Stable Disease, 
PR = Partial Response, ORR = Overall Response Rate 

PD SD PR 

Geftinib/Erlotinib 28 4+1* 2* 

Afatinib 9 0 1 

Totals 37 5 3 

ORR (with 763) = 

8% 

 ORR (without 763) = 

3% 

EGFR Exon 20 insertion mutations have 

 a low response rate to EGFR TKIs 

Historical Data 



Elamin, WCLC 2017 

Poziotinib induces partial response in  
73% (8/11) of patients with EGFR Exon 20 mutations 

Retrospective analysis of 

Erlotinib/Afatinib 
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Take home message 

• Osimertinib SOC EGFR mut NSCLC 

 

• Alectinib SOC Alk mut NSCLC  

 

• Dabra-Tremi SOC BRAF V600E mut NSCLC 

 

• Nieuwe medicamenten in ontwikkeling tegen (nog) minder vaak (<1%) 

voorkomende drivers in NSCLC 

 

 


