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HIGHLIGHTS FROM CLCCO 2016

The annual Canadian Lung Cancer COnference (CLCCO) 2016 was held in 
Vancouver, BC from February 11-12th. Presentations covered a number of 
exciting topics in lung cancer, with content relating to medical oncology, 
radiation oncology, surgical oncology, and supportive care. On Thursday 
February 11th, prior to the CLCCO conference, members of the CARE 
Faculty also held a  Resident and Trainee Education Meeting. This meeting 
was chaired by Drs. Devin Shellenberg (Radiation Oncology, BCCA) 
and Randeep Sangha (Medical Oncology, Cross Cancer Institute), and 
included presentations from a number of Canadian and international 
KOLs (please visit the CARE website for more information and access to 
presentation content).  

This issue of CARE Perspectives will have a focus on the medical oncology 
content from both the conference as well as the Resident and Trainee 
meeting. A summary of the most relevant and compelling stories will be 
provided with additional commentary and perspectives from the CLCCO 
chair, and CARE Faculty member, Dr. Barb Melosky (BCCA). 
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The content that follows is written in the language in which it 
was presented and is adapted from select presentations made 
during CLCCO 2016 as well as the 2016 Resident and Trainee 
Meeting, and is augmented with additional perspectives from 
the CARE Lung Cancer Faculty.
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BIOMARKER-BASED APPROACHES OF TARGETED THERAPY 
FOR LUNG CANCER ELIMINATION (BATTLE)

The content that follows is drawn from the presentation made during the CLCCO Plenary session:  
Lung Cancer Today and Tomorrow - Dr. Roy S. Herbst (Yale Cancer Center).

In the early 2000’s it became clear that a paradigm shift in NSCLC treatment was necessary. All randomized trials had similar results and 
there was no clear efficacy benefit seen for non-platin combinations or triplets. This realisation, and the subsequent advances made in 
the identification of molecular subgroups in lung cancer and novel therapeutic targets brought about a new era of NSCLC treatment. 

In order to better understand if/how these newly identified molecular subtypes’ impact patient outcomes with various types of therapies 
(ie. targeted therapies), the Biomarker-based Approached of Targeted Therapy for Lung Cancer Elimination (BATTLE) trials were designed 
and initiated. These trials were funded by the US department of defense (DOD) and provided a platform for integrated translational research 
testing the following hypotheses: 

 · Real time biopsies are possible to more accurately reflect aberrant signaling pathways of lung cancer

 · Matching targeted agents with abnormal pathways will improve disease control (DC) in lung cancer patients 

 · 8-week disease surrogate for efficacy in patients with pretreated lung cancer

BATTLE 1

Initiated in 2007, BATTLE 1 was available for all lung cancer patients to 
participate in, with the only requirement being a tumour core biopsy. 
BATTLE 1 randomized 255 pre-treated patients into 4 treatment 
groups (schema is illustrated below) and had a primary endpoint of 
8 week disease control. 

Figure 1. BATTLE 1 Schema

Results of the trial were first published in 2011 (Kim et al. Cancer 
Discovery 2011). A summary of the key findings are outlined in 
Table 1. 

Table 1. BATTLE 1 Identification of Predictive Markers and Gene 
Signatures

Drug Treatment Biomarker P-value DC

Erlotinib EGFR mutation 0.04 Improved

Vandetanib High VEGFR-2 expression 0.05 Improved

Erlotinib + 

Bexarotene

High Cyclin D1 expression

EGFR FISH Amp

0.001

0.006

Improved

Improved

Sorafenib EGFR mutation

EGFR high polysomy

0.012

0.048

Worse

Worse

BATTLE 2

BATTLE 2, initiated in 2011, is similar in protocol to BATTLE 1 but 
included rationally designed targeted therapy combinations and 
put more emphasis on targeting KRAS. Again, the primary endpoint 
of this trial is 8 week disease control. The BATTLE 2 schema can be 
found below. 

Figure 2. BATTLE 2 Schema

This trial is currently ongoing, with results anticipated in 2017. 

Click here for more information on this trial.

CONCLUSIONS

 · There are a number of fundamental lessons that have been 
learned from these unique trials, including: 

 · Core biopsies are feasible and safe

 · Biomarker results can be obtained in less than two weeks

 · Drugs can be obtained from multiple companies and used in 
trial

 · Adaptive randomization is a viable technique

 · The revolutionary design and protocol of these trials will have a 
lasting impact, and has already helped spawn the development 
of numerous other trials in the field

 · Moving forward, investigation into using a BATTLE like approach 
for immunotherapy (mapping the tumour microenvironment in 
real time) is anticipated

 · Yale SPORE in Lung Cancer (YSILC) and upcoming 
iBATTLE trials

 · In the new era of lung cancer treatment, clinical trials and 
scientific investigations will guide future progress.  

PROTOCOL ENROLLMENT  
BIOPSY PERFORMED

STAGE 1: (n=200)
ADAPTIVE RANDOMIZATION 

BY KRAS MUT STATUS

EML4-ALK
FUSION OR
EGFR MUT 
EXCLUSION

STATISTICAL MODELING AND 
BIOMARKER SELECTION

STAGE 2: (n=200)
REFINED ADAPTIVE 

RANDOMIZATION
"BEST" DISCOVERY MARKERS/

SIGNATURES

ERLOTINIB E+MK-2206
(AKTi)

MK-2206+AZD6244
(MEKi) SORAFENIB

UMBRELLA PROTOCOL

CORE BIOPSY

EGFR       KRAS/BRAF
VEGF       RXR/Cyclin D1

BIOMARKER 
PROFILE

RANDOMIZATION:
EQUAL → ADAPTIVE

ERLOTINIB VANDETANIB ERLOTINIB + BEXAROTENE SORAFENIB

"IN THE NEW ERA OF LUNG CANCER 
TREATMENT, CLINICAL TRIALS AND 
SCIENTIFIC INVESTIGATIONS WILL 
GUIDE FUTURE PROGRESS."
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           IMMUNOTHERAPY  
           IN LUNG CANCER

IMMUNO-ONCOLOGY (I-O) APPROACHES FOR NSCLC
Dr. Rosalyn Juergens (McMaster University)

Many tumours, including NSCLC, escape the immune system 
response by creating an immunosuppressive microenvironment 
that prevents an effective antitumour response. These tumours 
use a variety of different mechanisms to accomplish this (Figure 3).  
It is these mechanisms that provide a range of potential therapeutic 
targets for NSCLC treatment. 

Figure 3. Immune escape in NSCLC

APC=antigen-presenting cell; MDSC=myeloid-derived suppressor cell; MHC=major 
histocompatibility complex; Treg=regulatory T cell.
1. Bremnes RM et al. J Thorac Oncol. 2011;6:824-833. 

2. Jadus MR et al. Clin Dev Immunol. 2012:160724.

“Immune checkpoint blockade” is a novel approach seen in cancer 
therapy and aims to modulate these receptors using monoclonal 
antibodies. Current research has mainly focused on the inhibition 
of two of these pathways for cancer treatment: 1) cytotoxic T 
lymphocyte antigen-4 (CTLA-4) and 2) programmed death-1 (PD-1).

What follows is an overview of the key clinical trials investigating I-O 
agents in development for the treatment of lung cancer.

Nivolumab

Checkmate 017- Squamous NSCLC 
Trial Details and Outcomes: 

 · Stopped early by the Data and Safety Monitoring Board (DSMB) 
due to superiority.

Figure 4. Checkmate 017 Results

Pembrolizumab

KEYNOTE-010- 2nd Line NSCLC
Trial Details and Outcomes: 

 · This study examined patients who were PD-L1+ at 50% and 1%

Figure 6. KEYNOTE-010 Results, PD-L1+ at 50%

Atezolizumab

POPLAR- 2nd Line NSCLC
Trial Details and Outcomes: 

Figure 8. POPLAR Results, All Patient Efficacy- OS

CONCLUSIONS
 · There is a similar effect seen across this class of drugs
 · Responses to I-O therapies happen in a minority of patients but 

when responses occur they are very durable
 · At this point there is no clear efficacy advantage for blockade of 

PD-1 versus PD-L1

The content that follows is drawn from the following sessions:
Resident and Trainee Meeting: Immunotherapy in Lung Cancer - Dr. Rosalyn Juergens (McMaster University) 
Lung Cancer in 2016: The Canadian Context - Dr. Peter Ellis (McMaster University) 

"RESPONSES TO I-O THERAPIES 
HAPPEN IN A MINORITY OF PATIENTS 
BUT WHEN RESPONSES OCCUR THEY 
ARE VERY DURABLE."

Number of Patients at Risk

Nivolumab 135 113 86 69 52 31 15 7 0

Docetaxel 137 103 68 45 30 14 7 2 0

Symbols represents censored observations
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1-yr OS rate = 42%

Nivolumab

Docetaxel

1-yr OS rate = 24%

Nivolumab
n = 135

Docetaxel
n = 137

mOS mo, 
(95% Cl)

9.2
(7.3, 13.3)

6.0 
(5.1, 7.3)

#events 86 113

HR = 0.59 (95% Cl: 0.44, 0.79), P = 0.00025

Checkmate 057- Non-Squamous NSCLC
Trial Details and Outcomes: 

 · Stopped early by DSMB on April 17, 2015 for superiority
 · Published NEJM Sept 27, 2015

Figure 5. Checkmate 057 Results

Number of Patients at Risk

Nivolumab 292 232 194 169 146 123 62 32 9 0

Docetaxel 290 244 194 150 111 88 34 10 5 0

Symbols represents censored observations
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Docetaxel

Nivolumab1-yr OS rate = 39%

1-yr OS rate = 51%

Nivolumab
n = 292

Docetaxel
n = 290

mOS mo, 12.2 9.4

HR = 0.73 (96% Cl: 0.59, 0.89), P = 0.0015

Figure 7. KEYNOTE-010 Results, PD-L1+ at 1%

Spigel D et al.  ASCO 2015 Annual Meeting Abstracts: 8009

Pas-Ares L. et al.  ASCO 2015 Immunotherapy Special Session:  LBA109

Herbst R. et al   ESMO Asia December 2015

Herbst R. et al   ESMO Asia December 2015

Vansteenkiste, J et al.  ECCO 2015

• The mechanisms tumors use to escape the immune system provide a range of 
potential therapeutic targets for NSCLC
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IMPLEMENTATION OF IMMUNE CHECKPOINT  
INHIBITORS IN CANADIAN PRACTICE 
Dr. Peter Ellis (McMaster University)

With the plethora of new treatment options becoming available for 
lung cancer, the challenge is how to best integrate them into clinical 
practice in Canada. This is especially true with novel checkpoint 
inhibitors as this is a new class of therapy with a unique profile that 
differs from previous standard treatment options. This section will 
focus on the anticipated challenges that need to be addressed for 
successful implementation of immune checkpoint inhibitors into 
routine management of NSCLC patients.

1. Biomarker testing

Available clinical trial data investigating various I-O agents in 
development suggest that there may be a greater response and 
survival benefit with tumours that have higher PD-L1 expression. 
This led to the concept that PD-L1 expression may be a good 
biomarker to use for NSCLC patients and prompted the initiation of 
several studies specifically designed to confirm this concept.  While 
there is debate on the relevance and need for PD-L1 biomarker 
testing for all patients, it is important to consider the challenges 
that may come if approval of these agents will require a companion 
diagnostic test for the identification of best responders. These 
challenges and outstanding questions include: 

• Who should be treated with immunotherapy

 · Everyone regardless of PD-L1 expression?

 · ≥ 1% (53%)

 · ≥ 5% (41%)

 · ≥ 10% (37%)

 · Any PD-L1 expression? 

 · High PD-L1 expression? 

• When and how often PD-L1 biomarker testing will be done

 · Separate tests versus platform testing

 · At diagnosis?

 · At relapse? 

 · At every treatment decision point? 

• Implications for pathology and diagnostic Imaging

 · Is there capacity within the Canadian healthcare system to 
implement this? 

      CARE UPDATE

PD-L1 biomarker testing has been a topic of interest for the CARE 
Lung Cancer Faculty over the last year. At ECC 2015 in Vienna, Austria, 
a CARE Working Group meeting was held with select members of the 
CARE Lung Cancer Faculty. The focus of this meeting was on the use 
of immunotherapy in lung cancer and the implications on the Canadian 
treatment landscape once these agents become available. 

CARE Pathology Faculty member, Dr. Diana N. Ionescu (BCCA) chaired 
this meeting and presented a pathologist’s perspective on the subject. 
A primer/introduction on I-O basic concepts and an overview of the 
presentation and subsequent discussion with the group was then 
published in the CARE Perspectives ECC 2015 report. 

Click here to access this content.

2. Management of toxicity

This new class of therapy has a unique toxicity profile. Appropriate 
prevention strategies and management (including education of other 
services like emergency and ICU departments) of these adverse events 
will be extremely important for this type of therapy to be successfully 
implemented in routine practice. Table 2 outlines the immune related 
adverse events seen with checkpoint inhibitors. 

Table 2. Summary of Adverse Events  

Drug Target
Phase 

of 
study

Most frequent 
toxicities

Ipilimumab CTLA-4 I, II, III

Gastrointestinal

Dermatologic

Endocrine

Hepatic

Any grade Grade 3 Grade 4

15.3-35.1%

43.5%

3.9-7.6%

2.1-3.8%

7.6%

1.5%

1.1-3.8%

0-1.1%

<0.5%

<0.3%

0-1.5%

Nivolumab 

Pembrolizumab

Atezolizumab 

Durvalumab

PD-1 or 

PD-L1
I, II, III

Rash

Pruritus

Diarrhoea

Fatigue

Pneumonitis

Headache

Asthenia

Dyspnea

Anemia

Endocrine

Any grade Grade 3-4

9-26%

8-24%

8-19%

16-36%

1-5%

7-8%

5-10%

4-7%

2-4%

1.7-8%

<1.0%

0.0 - 1.0%

0.2-2.6%

1.0-7.0%

0.0-1.0%

0.0 - 0.4%

0.4 – 2.0%

0.3 – 7.0%

0.0 – 3.0%

0.0 - 1.0%

3. High drug cost and impact on budget

4. Resources in chemotherapy suites 

CONCLUSIONS
 · It will be imperative to simplify the process of biomarker 

assessment 

 · Implementing an I-O therapy program requires thought 
and planning 

 · Cost effectiveness and budgetary impact are likely to be 
major impediments to implementing therapeutic advances 
in lung cancer

"IT IS IMPORTANT TO CONSIDER THE 
CHALLENGES THAT MAY COME IF APPROVAL 
OF THESE AGENTS WILL REQUIRE A 
COMPANION DIAGNOSTIC TEST FOR THE 
IDENTIFICATION OF BEST RESPONDERS."

"APPROPRIATE PREVENTION 
STRATEGIES AND MANAGEMENT 
(INCLUDING EDUCATION OF OTHER 
SERVICES LIKE EMERGENCY AND ICU 
DEPARTMENTS) OF THESE ADVERSE 
EVENTS WILL BE EXTREMELY 
IMPORTANT FOR THIS TYPE OF THERAPY 
TO BE SUCCESSFULLY IMPLEMENTED  
IN ROUTINE PRACTICE."
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The content that follows is drawn from the following presentations made during the CLCCO Debate Session 2: Best Treatment for ALK M+ with 12 Asymptomatic Brain Metastases. Three presenta-
tions were made during this portion of the conference, each representing a different treatment option available for ALK mutation positive patients. This section will provide an overview of the 
position/opinion that each speaker had on his or her selected therapy option, including:

Ceritinib: Dr. Stephanie Snow (NS) 
Alectinib: Dr. Scott Owen (QC)
Crizotinib: Dr. Penny Bradbury (ON)

BEST TREATMENT FOR ALK MUTATION POSITIVE PATIENTS WITH  
12 ASYMPTOMATIC BRAIN METASTASES (BM)

CERITINIB
Dr. Stephanie Snow (Dalhousie University)

The two main arguments presented by Dr. Snow to support ceritinib 
as the ‘best’ choice for this patient population were as follows: 

Pharmacology shows that ceritinib will be the most active agent 
for CNS metastases

 · Ceritinib is the most potent of the ALK inhibitors (20-fold more 
potent than crizotinib, and 12-fold more potent than alectinib)

 · Ceritinib has a 15% CNS drug distribution in animal models 
vs 50% CNS drug distribution in human alectinib studies

 · Alectinib has a 12-fold lower potency, therefore 50% 
distribution into CNS may not result in sufficient 
systemic drug to control extra-CNS disease burden

 · Crizotinib has incomplete penetration of blood brain barrier, 
thus crizotinib has high rates of CNS failure

 · Up to 60% of patients develop CNS metastasis 
during treatment with crizotinib. Consequently, CNS 
management would necessitate surgery or radiation

 · Potency is important as a very small amount of drug in CNS 
is sufficient to generate a response on brain metastasis

Table 3 and 4. Summary of Various DCR Results for Ceritinib and 
Alectinib

ASCEND 1 
Prior ALKi

ASCEND 1 
ALK naive

ASCEND 2
BICR

ASCEND 3
BICR

CNS DCR 65% 79% 85% 82%

Alectinib Global Phase II1 Alectinib Phase I/II2

CNS DCR 83% 78%

1Ou et al. JCO published online November 23, 2015; 
2Gadgeel et al. Lancet Oncol 2014; 15: 1119–28.

 · Although the rates of CNS disease control are similar, the 
patient populations between the trials were not equivalent

 · Patients in the ASCEND trials were more heavily pre-
treated and were more likely to have poor performance 
status (see Table 5 below)

Table 5. Performance Status in ASCEND and Alectinib Trials

ASCEND STUDIES Alectinib Phase I/II study

PS 0 30% 49%

PS 1 56% 45%

PS 2 14% 4%

 · When considering the toxicity of ceritinib and alectinib it 
is difficult to make comparisons as they have different side 
effect profiles, however, rates of discontinuation of drug due 
to adverse effects were equivalent (8% in both cases)

 · Ceritinib has the fewest ALK mutations that confer resistance 
(crizotinib- 11, alectinib- 5, ceritinib-3)

 · The fewer the resistance mutations, the higher chance for 
a robust and durable response

 · Brain lesions may have a different mutation profile than the 
extra-CNS disease

 · Treating the broadest range of ALK mutations will ensure 
optimal control of BM and primary lesions 

Clinical Data verifies that ceritinib has superior activity in CNS 
metastases

 · Table 3 and 4 summarize the results of the ASCEND- 1, 2, and 3 
trials investigating ceritinib in ALK M+ NSCLC patients and the 
Phase I/II trials investigating alectinib

CONCLUSIONS: 
 · Ceritinib is the ‘best’ option for ALK M+ NSCLC patients with 

brain metastases because: 

 · It is the most potent

 · It has the fewest number of resistance mutations

 · It has equivalent CNS control rates despite more heavily 
pre-treated and lower PS population

 · There is no signal that it’s toxicity profile leads to a higher 
rate of drug discontinuation

"POTENCY IS IMPORTANT AS A VERY SMALL AMOUNT OF DRUG IN CNS IS SUFFICIENT TO 
GENERATE A RESPONSE ON BRAIN METASTASIS."

"PATIENTS IN THE ASCEND TRIALS WERE MORE 
HEAVILY PRE-TREATED AND WERE MORE LIKELY 
TO HAVE POOR PERFORMANCE STATUS."

FOLLOW
CARE ON TWITTER
@WEARECARE
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CRIZOTINIB
Dr. Penny Bradbury (Queens University)

Dr. Bradbury’s debate focused on the strength of the clinical trial 
data for crizotinib by highlighting the phase III, randomized PROFILE 
trials (1014, 1007, and 1005). This section provides a more detailed 
look at these trials.

 · PROFILE 1014: Multicenter, Randomized Open-label Phase III 
Study (Mok T, et al. Poster presented at ASCO 2014, Abstract 
8002)

 · Trial Details and Outcomes: 

 · Key entry criteria-  ALK-positive, locally advanced, 
recurrent, or metastatic non-squamous NSCLC, 
No prior systemic treatment for advanced disease, 
ECOG PS 0−2, Measurable disease, Stable treated 
brain metastases allowed

 · N=343 (172- crizotinib arm, 171- chemotherapy arm)

 · Crizotinib is shown to be superior to chemotherapy 
(10.9 vs. 7 mon PFS advantage, improvement in QoL, 
and reduction in symptoms)  

 · PROFILE 1007 (Shaw AT, et al. N Engl J Med 2013;368:2385–94)

 · Trial Details and Outcomes

 · Figure 9 illustrates the study design

 · Again, crizotinib is shown to be superior to 
chemotherapy (7.7 vs. 3 min PFS advantage) 

Figure 9. PROFILE 1007 Study Design 

 · PROFILE 1005 and 1007 (Costa DB, et al. J Clin Oncol 2015; 
Jan 26. pii: JCO.2014.59.0539 (Epub ahead of print))

 · Trial Details and Outcomes: 

 · 888 patients were pooled from PROFILE 1005 
and 1007 

 · Three patient groups were defined − those with:

 · 1. Previously untreated (no prior 
radiotherapy) asymptomatic brain 
metastases (12%)

 · 2. Previously treated (with intracranial 
radiotherapy) asymptomatic brain 
metastases (19%)

 · 3. No detectable brain metastases at 
baseline (69%)

 · Best Percentage Change in Intracranial Target Lesions

 · In patients with target CNS lesions, target lesion 
tumour regression was observed in the majority 
of cases, even when not confirmed as an objective 
response

 · Crizotinib Antitumor Activity

 · Patients with previously treated or untreated BMs and 
systemic disease control at 12 weeks were also likely 
to experience IC disease control at 12 weeks and vice 
versa (correlation coefficient, 0.7652; P<0.001)

 · PFS by Treatment Group

 · Systemic PFS was similar for patients with or without 
brain metastases before initiation of crizotinib

 · Systemic and Intracranial TTP in Patients with Baseline 
Brain Metastases

 · Progression occurred while receiving crizotinib in 
43% of patients (47/109) with previously untreated 
brain metastases, and 37% of patients (62/166) with 
previously treated brain metastases

 · Of patients with non-target or new lesions as PD, 
the CNS was the most common site of progression, 
occurring in 70% of patients (30/43) with previously 
untreated brain metastases and 72% of patients 
(39/54) with previously treated brain metastases

CONCLUSIONS: 
When determining the ‘best’ treatment, it is important to consider 
all the available evidence, including the strength of the clinical 
trial design (ie. Phase, sample size, randomization, etc.)

 · To date, trials investigating ceritinib and alectinib have not 
compared to those investigating crizotinib in the above 
respects, making it hard to rule crizotinib out as a viable 
option in this setting. 

aALK status determined using standard ALK break-apart FISH assay 
bStratification factors: ECOG PS (0/1 vs 2), brain metastases
(present/absent), and prior EGFR TKI (yes/no)

KEY ENTRY CRITERIA 
• ALK-POSITIVE BY 

CENTRAL FISH TESTING a

• STAGE IIIB/IV NSCLC
• 1 PRIOR CHEMOTHERAPY 

(PLATINUM-BASED)
• ECOG PS 0-2
• MEASURABLE DISEASE
• TREATED BRAIN 

METASTASES ALLOWED 

R
A
N
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CROSSOVER TO CRIZOTINIB 
ON PROFILE 1005

ENDPOINTS
• Primary
- PFS (RECIST 1.1, 
independent 
radiology 
review 
• Secondary
- ORR, DCR, DR
- OS
- Safety 
- Patient reported
outcomes 
(EORTC QLQ - 
C30, LC13)

N = 318

PROFILE 1007: NCT00932893

CRIZOTINIB 250 mg BID
PO, 21 DAY CYCLE 

(n = 159)

PEMETREXED 500 mg/m2

OR
DOCETAXEL 75 mg/m2

IV, DAY 1, 21-DAY CYCLE 
(n = 159)

"WHEN DETERMINING THE ‘BEST’ TREATMENT, IT 
IS IMPORTANT TO CONSIDER ALL THE AVAILABLE 
EVIDENCE, INCLUDING THE STRENGTH OF THE 
CLINICAL TRIAL DESIGN (IE. PHASE, SAMPLE SIZE, 
RANDOMIZATION, ETC.)"

ALECTINIB
Dr. Scott Owen (McGill University)

Dr. Owen began his debate by highlighting the failure of crizotinib 
in the CNS, and then focused the rest of his debate on comparing 
the three ALK inhibitors in a number of aspects. An overview of his 
arguments follows: 

Failure of Crizotinib in the CNS

 · A recent publication, Clinical Experience With Crizotinib in 
Patients With Advanced ALK-Rearranged Non–Small-Cell Lung 
Cancer and Brain Metastases (JCO [2015] 33[17]:1881-1888), 
showed: 

 · Among patients with BM at baseline, who did not receive 
RTX: 

 · 12 wks Intracranial (IC)-Disease Control Rate (DCR): 
56% 

 · 12 wks IC-Response Rate (RR): 18% 

 · Median Time To Progression: 

 · IC: 7.0 months 

 · Systemic: 12.5 months 

 · 70% (30 of 43 evaluable) of patients with non-target or 
new lesions as disease progression (PD), had CNS as the 
site of metastasis

 · Factors that contribute to crizotinib’s failure in the CNS include 
poor CSF penetration, efflux of drug, and development of 
drug resistance. 

Alectinib is able to inhibit a number of ‘crizotinib resistance’ 
mutations (see Table 6)

Table 6. Molecular Characteristics of Second- Generation ALK 
Inhibitors 

Drugs

Targets 
other 
than 
ALK

Activity 
against 
L1196M 
resistance 
mutation

Activity 
against 
C1156Y 
resistance 
mutation

Activity 
against 
G1202R 
resistance 
mutation

Activity 
against 
other 
crizotinib-
resistant 
mutations 

Lack of 
activity 
against 
resistance 
mutations

Ceritinib
IGF-R1, 
InsR, 
ROS1

Yes No No

G1269A, 
I1171T, 
S1206Y, 
L1152R, 
F1174L, 
V1180L

G1202R, 
F1174C

Alectinib LTK, 
GAK Yes Yes No

G1269A, 
S1206Y, 
L1152R, 
F1174L, 
1151T-ins

G1202R, 
V1180L, 
I1171T

1 Shaw et al, NEJM 2013 (368): 2167-77; 2 Costa et al, JCO 2015 (33): 1881-88; 3 Yamamoto et al, 
Lancet Oncol 2014 Apr;15(4):387-95

 · Alectinib is not a substrate for the P-gp Efflux protein, and 
therefore has a high rate of penetration

 · Alectinib has proven efficacy 

 · Table 7 shows the systemic and intracranial results from key 
trials in the category 

Table 7. Systemic and Intracranial Results from Key Trials

Drug Trial*
Systemic Results Intracranial Results

ORR PFS OS IC-DCR IC-RR

Crizotinib

PROFILE 
1007

65%  
(vs. 

20%)

7.7 (vs. 3.0) 
HR 0.49

20.3  
(vs. 22.8) 
(HR 1.02) 
NS

NA NA

PROFILE 
1014

74% 
(vs. 

45%)

10.9 (vs. 7.0) 
HR 0.45

NR vs NR 
(HR 0.82) 
NS

56% (@ 
24 wks)

NA

PROFILE 
1005 + 
1007

NA NA NA
56% (@ 
12 wks)

18%

Ceritinib

ASCEND 1 58% 7.0 NA 7 2 . 6 % 

(45/62)
37.1% 
(23/62)

ASCEND 2 38.6% NA NA

ASCEND 3 63.7% NA NA 82.4% 58.8%

Alectinib

AF-001JP 93.5% 2yr PFS 76%
2yr OS 
95%

NA NA

AF-002JG 55% NA NA

88.3% 
(53/60)

60.0% 
(36/60)

NP-28673 49.2%
8.9* 
(*immature)

NA

NP 28761 47.8%
6.3* 
(*immature)

NA

*For more trial details please refer to the tables found in the following publication: Cancer 
Metastasis Rev (2015), 34:797-805.  Toyokawa & Seto.

 · There is evidence to support alectinib’s ability to salvage CNS 
relapse in patients previously treated with crizotinib and ceritinib 
(JTO [2015], 10[2], 232-236)

CONCLUSIONS: 
 · Alectinib is the ‘best’ option for ALK M+ NSCLC patients with 

brain metastases because: 

 · It is able to better penetrate the BBB and stay there 

 · It is well tolerated

 · It has superior systemic ORR and PFS, and superior 
intracranial DOR and RR to ceritinib and crizotinib

 · It is able to salvage CNS metastases

"ALECTINIB IS NOT A SUBSTRATE FOR THE 
P-GP EFFLUX PROTEIN, AND THEREFORE HAS 
A HIGH RATE OF PENETRATION."
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SUBSEQUENT ENTRY BIOLOGICS 
(SEBs) IN LUNG CANCER 

The content that follows is drawn from the presentation made during the CLCCO Medical Oncology Breakout Session: Biologics and Subsequent Entry in Lung Cancer 
- Dr. Leigh Revers (University of Toronto), as well as content presented and published by CARE Gastroenterology Faculty member Dr. John Marshall (McMaster University) in the 
CARE Perspectives ACG 2015 report. 

 · Given the significant complexity in replicating a monoclonal 
antibody, change in the manufacturing process (i.e. host cell 
development, protein production, purification, formulation, 
etc.) can occur

 · This can potentially impact both the efficacy and safety 
of the drug. 

 · Evidence of originator quality consistency and inconsistency 
has begun to emerge

 · Multiple manufacturers’ inherent drift will cause 
divergence

 · SEBs are not deemed therapeutically equivalent by HC

 · Interchangeability is not supported by HC and may vary 
across provinces

 · Strict post-marketing surveillance of approved SEBs must be 
followed to determine long-term safety profile

 · Patient education will be important 

Biologics are defined as an active pharmaceutical ingredient derived 
from living organisms that cannot reasonably be synthesized by 
chemical means. It is clear that the development and integration of 
biologics in oncology have drastically improved patient survival and 
wellbeing, however there is an associated burden with the high cost 
of these therapies. 

An SEB is biologic drug that enters the market subsequent to a 
version previously authorized in Canada, and with demonstrated 
similarity to a reference biologic drug (RBD). As biologics used in 
oncology get closer to patent expiry, it is important to think about 
the impact that SEBs will have on Canadian practice. Important 
considerations are summarized below: 

 · Biologics are not the same as small molecule drugs, therefore 
SEBs are not the same as generics (see Table 8 for details)

Table 8. Comparison of Generics to SEBs

Generics SEBs

Small molecule drug Large complex molecule

Chemically synthesized Manufactured in living system

Fully characterized molecule Challenging to fully characterize

Mechanism of action well 

understood
May not be well understood

Can be duplicated exactly Challenging to duplicate exactly

Active ingredient in chemically 

identical to reference product

Active ingredient is highly similar 
to reference product

Approved on the basis of 

analytical similarity and 

bioequivalence

Approved on the basis of 

extensive in vitro comparability 

testing and reduced non-clinical 
and clinical comparability testing 

(toxicity, pharmacokinetics, safety, 

and efficacy)

      CARE UPDATE
The integration of SEBs in the Canadian landscape has been a topic of interest for both the CARE Hematology and Gastroenterology Faculty since 2014. The CARE 
Oncology faculty is now looking to also consider the impact that SEBs will have. The faculties understand the importance of providing education on the potential impact SEBs could 
have to both patients and HCPs. Understanding this need, these faculties are looking to create education content within their respective fields, as well as on a national, multi-
disciplinary platform. More will follow on these initiatives over the course of 2016. 

"THE DEVELOPMENT AND INTEGRATION OF 
BIOLOGICS IN ONCOLOGY HAVE DRASTICALLY 
IMPROVED PATIENT SURVIVAL AND WELLBEING, 
HOWEVER THERE IS AN ASSOCIATED BURDEN 
WITH THE HIGH COST OF THESE THERAPIES."

ASCO 2016
F R A M E D  I N  A  C A N A D I A N  P E R S P E C T I V E
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The CARE (Community. Academic. Research. Education) Faculty is a  
pan-Canadian group of leaders in their field who gather, discuss and address 
gaps in knowledge, to develop education initiatives that frame news from a 

Canadian perspective. 

The vision of the CARE Faculty is to share opinions and update Canadian 
specialists with news and developments from key conferences framed in a 

Canadian perspective.

The mission of the CARE Faculty is to enhance medical education, with the 
explicit goal of improving patient outcomes.

Click here for more information. 

ABOUT THE CARE
LUNG CANCER

FACULTY

This CARE PUBLICATION provides educational updates on current trends in medicine. Content reflects the opinions, output and analyses of experts, investigators, educators 
and clinicians ("CARE Faculty"), whose activities, while independent, are commercially supported by the noted sponsor(s).
Program content is developed independently of sponsor(s). This content is intended for educational value only; to make scientific information and opinions available to health 
professionals, to stimulate thought, and further investigation. Decisions regarding diagnosis and/or management of any individual patient or group of patients should be made 
on individual basis after having consulted appropriate sources. Opinions expressed herein reflect the opinions and analyses of the experts who have authored the material. 
Support for the distribution of this report was provided by Novartis Pharmaceuticals Canada Inc. Copyright © 2016 by CARE. All rights reserved. This publication or any portion 
thereof, in print, electronic copy or any other form, cannot be reproduced without the express written consent of CARE. Any information, data, analysis, or results reproduced 
from another source remains the property of its authors.
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