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• Transformative potential of clinical genomics 
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EGFR ALK 

1st generation Erlotinib, Gefitinib Crizotinib   

    Combinations Erlotinib-bevacizumab Crizotinib with Dacomitinib, 
AT13387, Axitinib, pemetrexed 

2nd generation Afatinib  Ceritinib, Alectinib, Brigatinib 

    Combinations Afatinib-cetuximab Ceritinib-AUY922, Ceritinib-LEE001, 
Alectinib-Atezolizumab 

3rd generation Osimertinib, rocelitinib Lorlatinib (PF06463922) 

    Combinations Osimertinib-AZD6244 ?? 



• Patients are infrequently “cured” 

• Progression free survival 10-12 months 

 

Questions 
– How do we identify patients most likely to benefit to a specific agent/ 

combination? 

– How can we optimize sequence of therapy? 

– How to integrate emerging trial data into clinical practice, so that we 
select the best treatment for an individual patient? 
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CNS activity (PROFILE 1014)3 

23% had brain metastases at baseline 

Costa et al. JCO 2015; Solomon et al. ESMO 2014 

Can improve intracranial PFS in patients 
with baseline CNS mets? 



ASCEND-2: NCT01685060 ASCEND-3: NCT01685138 

No of BM at baseline 100/140 (71.4%) 50/124 (40.3%) 

No of prior regimens, n(%) 

 1 
 2 
 ≥ 3 

0 
40 (40.0) 
60 (60.0) 

24 (48.0) 
15 (30.0) 
11 (22.0) 

Prior RT 72/100 (72%) 27/50 (54%) 

    Median (range) months 
    ≤ 3 months prior, n (%) 

6.2 (0.5 – 54.0) 
21 (29.2) 

2.7 (0.5 – 31.9) 
14 (51.9) 

RR (IC mets) 13/ 33 (39.4) 
(22.9, 57.9) 

10/ 17 (58.8)  
(32.9, 81.6) 

PFS (whole body + IC mets) 6.8 months (5.4, 7.4) 11.0 months (7.2, NA) 

Dose reductions 53 (53%) 27 (54%) 



Alectinib Brigatinib* Ceritinib (Park et al.) 

Measurable 

 
(n=50) 

Measurable and 
non-measurable 

(n=136) 

Measurable 
 

(n=15) 

Non-measurable 
 

(n=31) 

Measurable 
(ASCEND-2) 

(n=33) 

Measurable 
(ASCEND-3) 

(n=17) 

CNS ORR, %  64.0 42.6 53 35 39.4 58.8 

CR 22.0 27.2 7 35 3 5.9 

PR 42.0 15.4 47 NA 36.4 52.9 

SD 26.0 42.6 20 48 45.5 23.5 

PD 6.0 8.8 13 6 0 0 

CNS DCR, % 90.0 85.3 87 94 84.8 82.4 

CNS mPFS, mths – – (n=46) 15.6 m At least 6.8 m  At least 11.0 m  

Gadgeel, et al. WCLC 2015; Camidge, et al. ECC 2015  

*8% patients with CNS mets at baseline were crizotinib-naïve  



• Adding to expanding data that 2nd generation ALK TKI are highly efficacious in 
CNS disease 

– Better than crizotinib?  Probably 

– Trials underway to better elucidate CNS activity 

• ASCEND-7 (ceritinib in patients with brain metastasis) 

• ALEX trial (crizotinib vs alectinib) – CNS PFS co-primary endpoint 

 

• Management of ALK+ NSCLC with brain metastases at diagnosis (26-27%1) 

– Crizotinib is still an efficacious upfront option in patients with brain metastasis  
[15.7 m IC median PFS] 

– Reasonable to consider a 2nd generation in patients: symptomatic, able to tolerate AE, 
accessible within local healthcare system 

– Less enthusiastic about WBRT 

1Soloman et al. NEJM 2015 
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Randomized phase II, controlled comparative study 





EB E 
Hazard Ratio (95% CI) 

Median* (n) Median* (n) 

Age <75 years  15.4 (63) 9.7 (62) 0.60 (0.39-0.92) 

≥75 years  - (12) 9.7 (15) 0.23 (0.07-0.81)  

Sex Male  18.0 (30) 9.7 (26) 0.35 (0.19-0.67) 

Female 15.4 (45) 9.7 (51) 0.71 (0.43-1.17) 

Smoking status Non smoker 12.8 (42) 8.4 (45) 0.66 (0.39-1.11) 

Other 18.0 (33) 9.8 (32) 0.41 (0.22-0.74) 

PS 0 16.5 (43) 9.7 (41) 0.54 (0.31-0.92) 

1 13.9 (32) 8.4 (36) 0.62 (0.35-1.12) 

Clinical stage IIIB or IV 14.0 (61) 9.7 (62) 0.63 (0.41-0.96) 

Recurrent 20.6 (14) 13.8 (15) 0.25 (0.08-0.73) 

EGFR mutation type Exon19 deletion 18.0 (40) 10.3 (40) 0.41 (0.24-0.72) 

L858R 13.9 (35) 7.1 (37) 0.67 (0.38-1.18) 

The SLD of  

target lesions 

<Median: 37.5 16.4 (36) 9.3 (40) 0.61 (0.34-1.08) 

≥Median: 37.5 14.0 (39) 9.7 (37) 0.49 (0.29-0.84) 

The number of  

affected organs 

<Median: 3 18.0 (34) 15.2 (32) 0.65 (0.34-1.23) 

≥Median: 3 14.1 (41) 8.4 (45) 0.46 (0.28-0.77) 

PCE Yes 15.4 (30) 5.7 (36) 0.45 (0.25-0.82) 

No 16.4 (45) 11.1 (41) 0.62 (0.37-1.04) 



Seto et al. TLO 2015 

G 3/4  toxicities EB (n=75) E (n=77) 

Diarrhoea 19 (25%) 15 (19%) 

Paronychia 2  (3%) 3 (4%) 

Dry skin 2 (3%) 0 

Stomatitis 1 (1%) 2 (3%) 

Liver function disorder 6 (8%) 14 (18%) 

Hypertension 45 (60%) 8 (10%) 

Proteinuria 6 (8%) 0 

Haemorrhagic event 2 (3%) 0 

68 (91%) patients in the erlotinib plus bevacizumab group and  
41 (53%) patients in the erlotinib group had G 3 or 4 AE 



 

Seto et al. TLO 2015 



Side effects 
Cost 
Inconvenience 
Implications on disease course 

Identify patients most  
likely to benefit 



Hypertension 
 
Circulating biomarkers 
E.g. VEGF, E-selectin, IL-8 
 
Polymorphisms in  
VEGF pathway 
 
Tissue VEGF expression 

Majority are  
association studies 

Jubb and Harris et al. TLO 2010 



Erlotinib Erlotinib + Bev 

No PCE 11.1 m 16.4 m HR 0.62 (95% CI 0.37 – 1.04) 

PCE 5.7 m 15.4 m HR 0.45 (95%CI 0.25 – 0.82) 

43.4% of patients had pericardial effusion or pleural effusion 

PCE No PCE 



Unlikely to be PK failure 

Masago et al. Clin Lung Cancer 2011; Pichelmayer NEJM 2005; Thickett et al. Thorax 1999; Seto et al TLO 2015   

Pleural effusions have  
high VEGF levels 

RR 65% 

RR 62%  

Therapeutic synergy? 



• Both abstracts provide additional data on subsets that may benefit from 
approved but not necessarily SOC interventions 

– Ceritinib is efficacious in patients with baseline CNS disease both pre and post crizotinib 

– Erlotinib-bevacizumab is efficacious in patients presenting with PCE 

 

• Clinical decision making and access to therapies  
– What is the magnitude of benefit? 

– Is there a clinical trial available? 

– How does this influence subsequent options? 

 

• Continues to be a “happy” problem 
– Capitalize on choices available through high quality translational studies 


