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1. Background information on the procedure

1.1. Type Il variation

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Novartis Europharm Ltd submitted to
the European Medicines Agency on 5 December 2016 an application for a variation.

The following variation was requested:

Variation requested Type Annexes
affected
C.l.6.a C.1.6.a - Change(s) to therapeutic indication(s) - Addition | Type II I and 11IB

of a new therapeutic indication or modification of an

approved one

Extension of Indication to include new indication/population for Zykadia as first-line treatment of adult
patients with anaplastic lymphoma kinase (ALK)-positive advanced non-small cell lung cancer (NSCLC); as
a consequence, sections 4.1, 4.2,4.4,4.5,4.8,5.1, 5.2 of the SmPC are updated to update the information
based primarily on the supporting study, CLDK378A2301 (ASCEND-4). The Package Leaflet is updated in
accordance. An updated Risk Management Plan (Version 6) is also included in the application.

The requested variation proposed amendments to the Summary of Product Characteristics and Package
Leaflet and to the Risk Management Plan (RMP).

Information on paediatric requirements

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included an EMA Decision CW/1/2011
on the granting of a class waiver.

Information relating to orphan market exclusivity
Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did not submit a critical report addressing the possible similarity with authorised
orphan medicinal products because there is no authorised orphan medicinal product for a condition related
to the proposed indication.

Scientific advice

The applicant did not seek Scientific Advice at the CHMP.
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1.2. Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appointed by the CHMP were:
Rapporteur: Jorge Camarero Jiménez Co-Rapporteur: Bjorg Bolstad

Timetable Actual dates

Submission date

Start of procedure:

CHMP Rapporteur Assessment Report
CHMP Co-Rapporteur Assessment Report
PRAC Rapporteur Assessment Report
PRAC members comments

PRAC Outcome

CHMP members comments

Updated CHMP Rapporteur(s) (Joint) Assessment Report

Request for supplementary information (RSI)

5 December 2016
24 December 2016
1 March 2017

17 February 2017
1 March 2017

n/a

9 March 2017

n/a

17 March 2017

23 March 2017

Submission of responses 18 April 2017
Re-start of procedure 19 April 2017
PRAC Rapporteur Assessment Report 5 May 2017
PRAC members comments n/a

Updated PRAC Rapporteur Assessment Report n/a

CHMP Rapporteur Assessment Report 5 May 2017
PRAC Outcome 5 May 2017
CHMP members comments 8 May 2017
Updated CHMP Rapporteur Assessment Report 12 May 2017
Opinion 18 May 2017

2. Scientific discussion

2.1. Introduction

About the disease

Lung cancer has been among the most common cancers in the world for several decades. The 2012
worldwide estimates of cancer incidence and mortality by GLOBOCAN, indicate a total of 1.8 million new lung
cancer cases and 1.6 million lung cancer related deaths, accounting for 13.0% of all cancer cases (except
non-melanoma skin cancers) and 19.4% of all cancer deaths (except non-melanoma skin cancers).
Furthermore, lung cancer incidence rates were two-fold higher in males compared to females (1,241,601
and 583,100, respectively). In 2013, the estimated number of lung cancer related deaths is 159,480 in the
United States (Siegel et al 2013) and 269,610 in the European Union (Malvezzi et al, 2013).
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The two most prevalent sub-types of lung cancer are small cell lung cancer and NSCLC. Approximately 85%
of all lung cancers are NSCLC, which is frequently further subdivided into non-squamous carcinoma
(including adenocarcinoma, large-cell carcinoma, and other cell types) and squamous cell (epidermoid)
carcinoma (Brambilla et al, 2014 and Schrump DS et al NSCLC; Principles and Practice of Oncology. 9th
Edition. 2011). Recently, histology has emerged as a predictive factor for pemetrexed efficacy (Scagliotti G.
et al 2011) and a determinant of toxicity with bevacizumab for patients with advanced NSCLC (Johnson DH.
et al, 2004).

For the majority of patients, NSCLC is diagnosed at an advanced stage with an overall poor prognosis. The
overall survival (OS) for metastatic NSCLC is dismal with 5-year survival of <5% (Lindsey A. et al, 2016).

In addition, over the past decade molecular subsets based on the presence of driver mutations have been
identified. In particular, epidermal growth factor receptor (EGFR) mutations and anaplastic lymphoma
kinase (ALK) gene rearrangements were the first molecular alterations shown to confer sensitivity to specific
targeted therapies.

According to the ESMO Clinical Practice Guidelines for metastatic NSCLC (Novello S. et al, 2016), in the
absence of driver mutations first-line platinum-based doublet chemotherapy (four with a maximum of six
cycles) is recommended in patients with good performance status, based on the observed prolonged survival
and improved quality of life (QoL). A comparable efficacy has been observed with several regimens including
cisplatin and carboplatin combinations with gemcitabine, paclitaxel and docetaxel (Schiller JH. et al, 2002).
The addition of bevacizumab to platinum-based backbone regimen improved OS in non-squamous NSCLC
patients with ECOG PS 0-1 (Sandler A. et al, 2006). Therefore, the combination of bevacizumab and
platinum-based chemotherapy should be considered in eligible non-squamous NSCLC.

In case of epidermal growth factor receptor (EGFR) mutations or anaplastic lymphoma kinase (ALK) gene
rearrangements, approved target therapy agents are available.

Crizotinib has been authorised on 23 November 2015 for the first-line treatment of adults with ALK-positive
advanced NSCLC. In the full analysis population of study 1014, the median PFS was 10.9 months for
crizotinib and 7.0 months for chemotherapy. The HR comparing crizotinib with chemotherapy was 0.454
(95% ClI: 0.346, 0.596), with a p-value of <0.0001 (1-sided, based on a stratified log-rank test).

About the product

Ceritinib is a second-generation, orally, selective ALK-tyrosine kinase inhibitor (TKI), which inhibits
auto-phosphorylation of ALK, ALK-mediated phosphorylation of downstream signalling proteins and
proliferation of ALK-dependent cancer cells both in vitro and in vivo.

The recommended dosage and schedule as single agent therapy in NSCLC is 750 mg once daily (21 days
cycle). Treatment should continue as long as clinical benefit is observed.

Ceritinib received conditional marketing authorisation in the EU on 6 May 2015 for the treatment of adult
patients with anaplastic lymphoma kinase (ALK)-positive advanced NSCLC previously treated with crizotinib.

This application for an extension of indication provides data from the randomised, open-label, multicentre,
active-controlled Phase 111 study for the first-line treatment of ALK-positive patients with stage Illb, or stage
IV NSCLC (Study CLDK378A2301, referred to with abbreviated study code A2301).

Based on the results from this single pivotal study, the MAH is submitted an application for an extension of
the indication as follows:

Zykadia is indicated for the first-line treatment of adult patients with anaplastic lymphoma kinase
(ALK)-positive advanced non-small cell lung cancer (NSCLC).
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2.2. Non-clinical aspects

2.2.1. Introduction

To support this application, the MAH submitted a 26—week chronic toxicity study conducted with ceritinib in
rats and a 39-week chronic toxicity study conducted with ceritinib in Cynomolgus monkeys.

2.2.2. Toxicology

Repeat dose toxicity

26-week rat study with an 8-week recovery period - Study 1370208 (GLP)

Administration of ceritinib was tolerated in rats when given daily by oral gavage for 26 weeks at doses up to
20 mg/kg/day. Slightly lower mean body weights and lower weekly mean body weight change were noted in
males given 20 mg/kg/day. Ceritinib-related haematology effects consisted of minimally lower haemoglobin
concentration and haematocrit for females given 20 mg/kg/day due to minimally lower mean corpuscular
volume and mean corpuscular haemoglobin. Ceritinib-related clinical chemistry effects included minimally
lower albumin:globulin ratio for males given 10 or 20 mg/kg/day and females given 20 mg/kg/day. Mildly
lower triglyceride concentration for males and minimally lower magnesium and inorganic phosphorus
concentrations for females were observed at 20 mg/kg/day.

As with previously conducted studies with ceritinib, microscopic findings were observed in the liver,
duodenum, bile duct, lymph node, and lungs. Following an 8-week recovery phase, partial or full recovery
was apparent for all findings in animals given 20 mg/kg/day. The no observed effect level (NOEL) was not
attained because minimal changes in the bile duct and slight to minimal changes in the liver and lymph
nodes were observed at the lowest dose (3 mg/kg/day). Corresponding Cmax and AUC0-24h values at 20
mg/kg/day were 1290 ng/mL and 22400 ng.hr/mL, respectively, for males, and 1260 ng/mL and 21800
ng.hr/mL, respectively, for females. These exposure values are similar to those observed clinically with
ceritinib.

39-week monkey study with an 8-week recovery period — Study 1370280 (GLP)

Administration of ceritinib was well tolerated in cynomolgus monkeys as a daily gavage administration at
dose levels up to 30 mg/kg/day for at least 39 weeks. Test article-related clinical findings were limited to
excessive salivation at 30 mg/kg/day. In addition, mild (males) or moderate (females) reductions in body
weight gain were observed at 30 mg/kg/day. Ceritinib-related effects on clinical pathology test results were
limited to minimally to mildly increased ALT activity for animals given 30 mg/kg/day and minimally to mildly
higher post-dose glucose concentrations, relative to controls, for animals given =10 mg/kg/day. Neither of
these findings were considered adverse. A mechanism for this modest effect on post-dose glucose
concentration was undetermined, but because animals were not fasted before sample collections,
differences in relative timing of food consumption between groups and/or individuals may have impacted the
results. Serum glucose concentration appeared unaffected at the end of the recovery phase, but it was only
assessed once during the day. Insulin and haemoglobin A1C concentrations appeared unaffected by
ceritinib.

Ceritinib-related microscopic findings were present at doses =10 mg/kg/day. Changes were similar to those
observed in the 13-week toxicity study and included minimal to moderate increased mixed cell infiltrates in
the common and cystic (extra-hepatic) bile ducts (males only), minimal to slight infiltrates of macrophages
and minimal increased mixed cell infiltrates in the major duodenal papilla, and minimal sinus histiocytosis in
the mesenteric lymph node. Ceritinib-related histological changes along the biliary tree were restricted to
extra-hepatic bile ducts. At the end of recovery, macrophage infiltrates in the major duodenal papilla and
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sinus histiocytosis in the mesenteric lymph node were noted but were of reduced incidence and severity,
indicating partial recovery. Corresponding Cmax and AUC0-24h values at 30 mg/kg/day were 1350 ng/mL
and 23,100 ng.hr/mL, respectively, for males, and 1340 ng/mL and 25,100 ng.hr/mL, respectively, for
females, which are similar to the plasma exposures seen clinically. The no effect level in this study (NOEL)
was considered to be 3 mg/kg/day, and the No Observable Adverse Effect Level (NOAEL) was considered to
be 30 mg/kg/day.

2.2.3. Ecotoxicity/environmental risk assessment

The refined Fpen has been recalculated based on prevalence of the disease (complete prevalence of
ALK-positive NSCLC). The predicted environmental concentration (PEC) of ceritinib (0.034 ug/L) was above
the trigger value for a Phase Il Tier A assessment.

Nevertheless, Phase 1l Tier A risk calculations based on available epidemiological data were performed and
are presented below.

Outcome of Tier A fate and effects analysis

Surface water assessment

Refined PECsurface water = 0.034 ug/L

PNECsurface water = 4.5 pg/L

PEC/PNECsurface water = 0.034 pg/L / 4.5 ng/L = 0.00756
Microorganisms / sewage treatment plant assessment

Refined PECmicroorg = 0.34 pg/L

PNELR microorg. = 10000 pg/L

PNECmicroorg. = 1350 pg/L (limit of water solubility / 10)
PEC/PNECmicroorg. = 0.34 ug/L / = 1350 pg/L = < 0.00025
Groundwater assessment

PECgroundwater = 8.5 ng/L

PNECgroundwater = 41 ug/L

PEC/PNECgroundwater = 0.0085 pg/L / 41 ug/L = 0.00021

The risk ratios of the Phase Il Tier A risk assessment based on predicted environmental concentrations
calculated with epidemiology data remain significantly below a risk ratio of 1.

2.2.4. Discussion and conclusion on non-clinical aspects

Two new repeat-dose toxicology studies (26-week study in rat and 39-week study in monkey) have been
submitted. Increased treatment duration did not change the toxicity profile of ceritinib. The toxicological
findings in these studies were similar to what has already observed in the previous shorter repeat-dose
toxicology studies. Therefore, there are no changes to the conclusions from the previous non-clinical safety
evaluation and to the SmPC in section 5.3.

According to the Q&A document on Guideline on the environmental risk assessment of medicinal products
for human use (EMA/CHMP/SWP/44609/2010) the refined Fpen has been recalculated based on prevalence
of the disease (complete prevalence of ALK-positive NSCLC). The predicted environmental concentration

(PEC) of ceritinib (0.034 pg/L) was above the tigger value for a Phase Il Tier A assessment. The results of the
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risk ratios of the Phase Il Tier A risk bases on PEC calculated with prevalence data of the disease show that
no risk for surface waters, microorganisms in sewage treatment plants and for groundwater is expected.

The updated data submitted in this application do not lead to a significant increase in environmental
exposure further to the use of ceritinib. Considering the above data, ceritinib is not expected to pose a
significant risk to the environment.

2.3. Clinical aspects

2.3.1. Introduction

This application is based primarily on a Phase 111, open-label, randomised, active-controlled global study,
CLDK378A2301 (ASCEND-4), for the first-line treatment of ALK positive advanced NSCLC patients.

GCP

The Clinical trials were performed in accordance with GCP as claimed by the applicant.

The applicant has provided a statement to the effect that clinical trials conducted outside the community
were carried out in accordance with the ethical standards of Directive 2001/20/EC.

- Tabular overview of clinical studies
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Study
(Data cut-off)

Number of patients

Study details

Study status

Registration study contributing to pivotal efficacy and safety data of ceritinib

[Study A2301]

Registration study

(24-Jun-2016)

N=376 (all 189randomized to
ceritinib received ceritinib, and
175 out of 187 randomizedto

chemotherapy received

chemotherapy)

Phase 111, open-label, randomized, active-controlled, global study of oral
ceritinib (750 mg once daily, fasted) vs. standard first-line chemotherapy
(platinum-based doublet with pemetrexed followed by pemetrexed
maintenance in patients without progressive disease after 4 cycles) in adult
patients with advanced (stage I11B; who were not candidates for definitive
multimodality therapy) or metastatic (stage 1V) non-squamous NSCLC
(hereafter referred to as advanced NSCLC), harboring an ALK rearrangement
(ALK-positive), that was confirmed using the VENTANA ALK (D5F3) CDx Assay
(Ventana immunohistochemistry (IHC) test) by a Novartis designated central
laboratory. Patients were previously not treated with any systemic anti-cancer
therapy (including ALK inhibitor) with exception of neo-adjuvant or adjuvant
therapyif progression/relapse had not occurred within 12 months after end of
neo-adjuvant or adjuvant therapy.

The patients randomized to the chemotherapy treatment were allowed to
crossover to receive ceritinib treatment in the extension treatment phase, only
after BIRC-confirmed RECIST-defined PD was documented.

Ongoing,
enrollment
complete

Additional studies contributing to key safety data of ceritinib (Pooled dataset)

[Study X2101]
03-May-2016

[Study X1101]
28-Jan-2016

[Study A2201]
29-Mar-2016!

[Study A2203]
15-Nov-2015

N=255?

Dose-escalation phase: N=19°
Expansion phase: N=3

N=9 at 750 mg®

N=140

N=124

Phase | (in patients with ALK-positive tumors) with extension phase (in patients
with ALK-positive NSCLC), multi-center, dose-escalation study of oral ceritinib
including those patients who had received prior treatment with chemotherapy
(any number of prior chemotherapies) and/or crizotinib. Ceritinib was
administered at a dose of 50-750 mg once daily fasted in the dose-escalation
phase, and 750 mg once daily fasted in the expansion phase.

A Phase I, multi-center, dose-escalation study of oral ceritinib (300-750 mg
once daily fasted in the dose-escalation phase; 750 mg once daily fasted in the
expansion phase) in Japanese patients with ALK-positive tumors; prior ALK
inhibitor therapy was allowed.

A Phase |1, multi-center, single-arm study of oral ceritinib (750 mg once daily,
fasted) in adult patients with ALK-positive NSCLC previously treated with
crizotinib, and 1-3 lines of chemotherapy. All patients received crizotinib as their
last anti-neoplastic medication prior to their first dose of ceritinib as per the
inclusion criteria.

Phase 11, multi-center, single-arm study of oral ceritinib (750 mg once daily,
fasted)in crizotinib naive patients with ALK-positive NSCLC, who had received
up to 3 lines of chemotherapy.

Ongoing,
enrollment
complete

Completed

Completed

Ongoing,
enrollment
complete
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[Study A2109] Phase I (5—day PK run-in):
30-0Oct-2015 N=20
Phase Il1: N=103

[Study A2303] N=231

26-Jan-2016 Ceritinib=115
Chemotherapy=113 with 73
on docetaxel and 40 on
pemetrexed®

[Study A2301]
(Details mentioned
above)

A Phase I/11, multicenter, open-label, single-arm study of oral ceritinib (single
dose of 750 mg in the PK run-in Phase; 750 mg once daily fasted in Phase I1) in
adult Chinese patients with ALK-positive advanced NSCLC previously treated
with crizotinib and/or chemotherapy (maximum 2 lines of chemotherapy). All
the patients received crizotinib as the last regimen prior to study entry, although
this was not a mandatory criterion for patient inclusion.

A Phase 11, global, randomized open-label study of oral ceritinib (750 mg once
daily fasted) versus standard chemotherapy (based on Investigator’s choice:
pemetrexed/docetaxel) in adult patients with ALK-positive NSCLC previously
treated with chemotherapy (one or two prior regimens, including one
platinum-based doublet) and crizotinib. The patients randomized to the
chemotherapy treatment were allowed to crossover to receive ceritinib
treatment in the extension treatment phase, only after BIRC-confirmed
RECIST-defined PD was documented.

Ongoing,
enrollment
complete

Ongoing,
enrollment
complete

[a] 246 patients with NSCLC and 9 patients with another malignancy
[b]18 patients with NSCLC (5 treated at 750 mg) and 1 patient with another malignancy (treated at 750 mg)

[c] 1 patient was rolled-over to the extension protocol.
[d] 16 patients who were still benefitting from treatment with ceritinib per Investigator judgement continued to receive ceritinib outside of

StudyCLDK378A2201 (e.g., through a separate protocol, patient support program).

[e] 116 patients randomized to chemotherapy arm; 113 patients actually treated with at least one dose.
NSCLC=non-small cell lung cancer; ALK=anaplastic lymphoma kinase; IHC=immunohistochemistry; BIRC=Blinded Independent Review Committee;
RECIST=Response Evaluation Criteria In Solid Tumors; PD=disease progression/progressive disease; PK=pharmacokinetic
Source: [Study A2301], [Study X2101], [Study X1101], [Study A2201], [Study A2203], [Study A2109], [Study A2303].
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2.3.2. Pharmacokinetics

Population PK

A population PK analysis was performed to characterise the PK of ceritinib in ALK-positive cancer patients
(NSCLC and non-NSCLC) and to investigate the effects of intrinsic and extrinsic factors on the PK of ceritinib.

The population PK analysis was performed with 9782 ceritinib concentration values from 973 patients
(NSCLC and non-NSCLC) who were treated with at least one dose of ceritinib and had at least one post-dose
PK sample from in the studies LDK378X2101, LDK378X1101, LDK378A2201, LD378A2203, LDK378A2109,
LDK378A2301, and LDK378A2303.

The treatment period began on Day 1 of Cycle 1. All patients were treated with ceritinib 750 mg administered
orally on a once-daily dosing schedule under fasting conditions. Each treatment cycle was 21 days. The
study consisted of trough PK sampling in all patients who received ceritinib treatment on Cycle 1 Day 1,
Cycle 1 Day 15, Cycle 2 Day 1, Cycle 3 Day 1, Cycle 4 Day 1, Cycle 5 Day 1, and Cycle 6 Day 1.

Table 1: PK parameter-covariate relationships included in full model development

PK Parameter Continuous Covariates Categorical Covariates
CL/Fss Baseline body weight (WTQ) Gender (female vs. male)
Baseline albumin (BALB), time-varying albumin Ethnicity (Caucasian, Chinese,
(ALB) Japanese, Other Asian, and Other)
Baseline ALT (BALT), time-varying ALT (ALT)
V/F Baseline body weight (WTO)
Kout Ethnicity (Caucasian, Chinese,
Japanese, Other Asian, and Other)
ka Proton pump inhibitors (PPI)
Hz receptor antagonists (H2RA)
Fre Proton pump inhibitors (PPI)

H2 receptor antagonists (H2RA)

CL/Fss: apparent clearance at steady-state;

V/F: apparent volume of distribution;

kout: first-order enzyme turnover rate constant;

ka: first-order absorption rate constant;

Frai: relative bioavailability and its typical value is fixed to 1

Methodology

The population PK model was developed following 3 steps.

e First, a base model consisting of structural, random effects, and residual error models was
developed.

e Second, a full model was developed by incorporating covariate effects of intrinsic factors (body
weight, ethnicity, and hepatic function) and extrinsic factors (concomitant medications with
acid-reducing agents (ARAs)) on the structural model parameters.

e Third, the final parsimonious model was obtained using stepwise backward elimination of
covariate-parameter relationships.

The population PK of ceritinib was described by a one-compartment model with delayed first order
absorption and time-dependent elimination. An empirical exponential function was used to allow the
apparent clearance to decrease asymptotically over time.

The final population PK model was evaluated by a non-parametric bootstrap technique and a
prediction-corrected visual predictive check (pcVPC). The effects of covariates on ceritinib systemic
exposure at steady state (AUCss, Chmax,ss,» and Cpinss) Were assessed using model-based simulation
procedures.

The final parameter estimates are given in Table 2.
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Table 2: Final pharmacokinetic model parameter estimates

Parameter Original data 500 bootstrap replicates
Estimate RSE [%]? Estimate RSE [%]? 95%CI
Fixed-effect
CL/Fss (61) [L/hr] 26.1 1.89 26.0 2.08 250,271
WTO ~ CL/Fss (612) 0.585 124 0.572 12.9 0.428,0.709
BALB ~ CL/Fss (613) 0.264 36.4 0.265 36.1 0.0670, 0.469
ALB ~ CL/Fss (614) 0.250 376 0.254 38.1 0.0558, 0.437
BALT ~ CL/Fss (B15) -0.107 240 -0.110 247 -0.169, -0.0627
ALT ~ CL/Fss (81s) -0.0880 16.6 -0.0880 16.8 -0.116, -0.0574
ACL/F (82) [L/hr] 297 5.98 298 6.82 256,337
Kout (63) [day] 0.148¢ — 0.148 — —
Japanese ~ Kout (B24) 7.14 411 7.419 —= —
VIF (84) [L] 3499 3.33 3485 3.62 3251, 3732
WTO ~ V/F (821) 0.317 442 0.326 452 0.0075, 0.596
ka (85) [hr'] 0.450 5.07 0.450 4.55 0.415, 0.493
tiag (8s) [hr] 0.759 1.30 0.759 1.33 0.738,0.778
Frel 1¢ —_ —_ — —_
Gprop (67) [%] 220 243 21.8 279 20.5,23.0
Cadat (Bs) [ng/mL] 10.6 126 10.7 10.8 8.46, 13.1
Caaaz (Bs) [ng/mL] 80.6 18.6 80.1 215 42.3,110
Oadds (B10) [ng/mL] 8.15 59.9 18.5 101 2.55,684
Random-effect?
wCLss/F [%] 29.9 14.9 300 18.1 245 357
WACL/F [%)] 69.8 18.1 69.8 21.9 53.2,85.2
wkout [%0] 143 10.7 142 14.5 121, 161
wV/F [%] 56.2 10.2 56.9 114 50.6, 63.1
wka [%] 91.3 12.2 91.5 115 80.2, 102
WFrel [%] 225 29.6 220 31.6 14.1,28.3

4 Relative standard error is standard error as a percentage of population parameter estimates.

b Random-effect variability is reported as vw? - 100.
© Fixed; ¢ Reported as median; ¢ Standard error not reported by bootstrap.
Source: /vob/CLDK378X/pool/pkpd_002/pgm_04/C2001_2C2.nmctl

/vob/CLDK378X/pool/pkpd_002/pgm_04/calc.rse.R

The fold change of ceritinib geometric mean of steady-state exposure (AUCss) relative to reference groups

is presented in Figure 1. Goodness-of-fit (GOF) plots are presented in Figure 2 and Figure 3, visual predictive

checks (VPCs) in Figure 4, Figure 5, Figure 6 and conditional weighted residuals (CWRES) plots in Figure 7

and Figure 8, respectively.
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Covariate:(Comparator:Reference) i i
Body weight ! :
WT <60 kg: WT 60-80 kg : — :
i i
WT >80 kg : WT 60-80 kg | i :
1 1
Age i i
AGE >=65 Yrs.: AGE <65 Yrs ! e | e 5 .

1 1
Gender : -
Female :Male . . ! W e, e | 1
1 1
Ethnicity i i
Chinese : Caucasian ! H—— !
| 1
i i

Japanese : Caucasian i ————rt
] 1
i i
Asian (exd Chn.Jpn) : Caucasian i e i
| ]
| 1
Qther : Caucasian i e -
1 I
| 1
PPI f\%@s No) i —e— i
1 1
H2RA (Yes : No) i i i
i i
Baseline liver function i i
Mild : Normal H e v e | i
1 1
Baseline renal function i i
Mild : Normal i e i
i i
Moderate : Normal : '—0—‘:
i i

T T f ] T T 1
0.40 070 080 1.00 125 140 150 1.75

Fold Change Relative to Reference Population (30% P1)
Open circle is the fold change of AUCss for a covariate group compared to AUCss for its corresponding

reference group, and horizontal line represents 90%PI of fold change.

Source: /vob/CLDK378X/pool/pkpd_002/pgm_04/plot.covEff.popauc.report.R
Figure 1: Fold change of ceritinib geometric mean of steady-state exposure (AUCss) relative to
reference groups
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Figure 2: Observed versus predicted for the final ceritinib population-PK model
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Figure 3: Predictive check plot for the observed and simulated concentrations
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Figure 5: Prediction-corrected visual predictive check for sparse PK profiles in Studies
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Figure 6: Prediction-corrected visual predictive check for trough data in Studies
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Figure 7: CWRES, time after previous dose
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Figure 8: CWRES, concentration (ng/ml)
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Absorption

Food-drug interactions (A2108)

Study LDK378A2108 was a randomised, open-label cross-over study to evaluate the relative bioavailability
of a new tablet formulation of ceritinib in comparison to the reference ceritinib capsule formulation (Cohort
1) and to evaluate the effect of a light snack on the PK of ceritinib capsules (Cohort 3) in healthy subjects.

Compared to the fasted state, a light snack (containing approximately 100-300 calories and 1.5 grams of
fat) increased C,ax and AUC;,s following a single 750 mg oral dose of ceritinib in healthy subjects by 45% and
54%, respectively, in Study A2108 (Figure 9 and Table 3).
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Note: Treatment A: ceritinib 750 mg under fasted condition, Treatment D: ceritinib 750 mg with a light
snack.
Source: [Study LDK378A2113-Figure 11-1]

Figure 9: Geometric mean and arithmetic mean (SD) concentration-time profiles for ceritinib

after a single oral 750 mg dose under fasted condition or with a light snack
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Table 3: Summary of statistical analysis of primary PK parameters for ceritinib Cohort 3 (Study
A2108 — PAS)

Treatment comparison

90% CI
Adjusted Geo-mean

PK parameter (unit} Treatment n* geo-mean Comparison(s) ratio Lower Upper
AUClast (ng*hr/mL) A 11 8820

D 12 13700 D/A 1.55 1.15 2.08
AUCInf (ng*hr/fmL) A 12 9390

D 12 14500 D/A 1.54 1.19 1.99
Cmax (ng/mL) A 12 213

D 12 308 D/A 1.45 1.15 1.82
Tmax (hr) A 12 6.02

D 12 8.02 D-A 1.98 -4.00 4.00

Treatment A = ceritinib 750 mg capsules under fasted condition; Treatment D = ceritinib 750 mg capsules with a
light snack

n*=number of subjects with non-missing values.

For Tmax, median is presented under 'Adjusted Geo-mean’, median of difference under 'Geo-mean ratio’,
minimum and maximum difference under 90% CI.

Source: [Study LDK378A2108-Table 14.2-1.1a]

The dosing recommendation for the pivotal study (A2301) was changed from fasting for at least 2 hours
before and 2 hours after dosing to “at least two hours before and one hour after the dose is taken”.

PK substudy of study A2301

PK samples were collected in the phase 111 registration study A2301, which investigated efficacy and safety
of ceritinib to standard first-line chemotherapy (platinum-based doublet with pemetrexed followed by
pemetrexed maintenance in patients without progressive disease after 4 cycles) in adult patients with
ALK-positive advanced NSCLC.

The study consisted of trough PK sampling in all patients who received ceritinib treatment on Cycle 1 Day 1,
Cycle 1 Day 15, Cycle 2 Day 1, Cycle 3 Day 1, Cycle 4 Day 1, Cycle 5 Day 1, and Cycle 6 Day 1.

Thirteen (13) patients in the ceritinib arm were enrolled to participate in the extensive PK sampling group
with serial blood sample collections on Cycle 1 Day 1 and Cycle 2 Day 1. Only 7 and 6 patients had evaluable
full PK data collected after single dose (Cycle 1 Day 1) and at steady-state (Cycle 2 Day 1), respectively, and
were included in the pharmacokinetic analysis set (PAS).

Geometric and arithmetic mean trough concentration-time profiles for ceritinib at 750 mg/day are presented
in Figure 10 and the temporal profiles of ceritinib trough concentrations in Figure 11. Geometric and
arithmetic mean concentration at 750 mg for patients in the extensive ceritinib PK sampling group are
presented in Table 4 and the time curve of the individual observations in Figure 12.
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Mote: There is an approximately 20% (geo-mean of 829 ng/mL vs. 649 ng/mL) drop in trough concentration from
Cycle 2 Day 1 to Cycle 2 Day 2. The reason is likely due to the difference in sample size (n=109 at Cycle 2 Day 1
and n=6 at Cycle 2 Day 2. The latter sampling time point was only for patients with evaluable full PK).

Source: Figure 14.2-5.1

Figure 10: Geometric mean and arithmetic mean (SD) trough concentration-time profiles for

ceritinib (PAS)
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Figure 11: Temporal profiles of ceritinib trough concentrations in Study LDK378A2301 and

Study LDK378A2303

In the extensive PK sampling group, after the first dose, peak plasma levels (C,.x) of ceritinib were achieved
approximately six hours after oral administration in these patients (Table 4). The geometric mean
steady-state (at C2D1) Cax (794 ng/mL) and AUCO0-24h (16600 hrxng/mL) were approximately 30% lower
than that reported in the 750 mg dose group in LDK378X2101.
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Table 4: Summary of PK parameters for ceritinib by visit for patients in the extensive ceritinib

PK sampling group (PAS)

Time Cmax Tmax Tlast AUCO0-24h CLF_ss
point Statistics (ng/mL) (hr) (hr) (hr’ng/mL) Racc (L/hr)
C1D1 n 7 7 7 7 N/A N/A
Mean (SD) 208 (122) N/A N/A 3330 (2140)
CW% mean 58.6 N/A N/A 64 .4
Geo-mean 162 IN/A IN/A 2540
CWV% geo-mean 106.9 N/A N/A 1131
Median 268 6.00 240 3310
[Min; Max] [32.8;329] [4.00;8.00] [23.7;242] [469; 6250]
C2 D1 n 6 5] 5] 6 6 5]
Mean (SD) 846 (350) N/A N/A 18000 (8330) 885(82) 483(174)
CVW% mean 413 N/A IN/A 46 4 926 36.0
Geo-mean 794 N/A N/A 16600 £5.94 452
CW% geo-mean 392 N/A N/A 440 781 440
Median 687 6.00 240 14000 526 543
[Min; Max] [573; 1440] [6.00; 24.0] [23.8;243] [11800; 32000] [3.87:252] [234;6373]

n: number of patients with non-missing values.

CW% = coefficient of variation (%) = sd/mean™ 100, CV% geo-mean = sqrt (exp (variance for log transformed
data)-1)"100.

Visits: SCR=Screening, CxDy=Cycle x Day y, EOT=End of treatment, E-CxDy=Extension Cycle x Day vy,
Uns=Unscheduled, FUx=Posttreatment follow-up x, E-EOT=Extension phase end of treatment, EOS= End of
post-treatment follow-up.
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Figure 12: Ceritinib concentration-time profiles on Cycle 1 Day 1 and Cycle 2 Day1l in Study

LDK378A2301 and Study LDK378A2303
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Moderate inter-patient and intra-patient variabilities were observed (inter-patient CV%: 55.4%;
intra-patient CV%: 30.3%) using evaluable steady-state trough concentrations.

Special populations

Body weight

Baseline body weight was evaluated in the population PK model and was identified as a significant covariate
impacting ceritinib apparent oral clearance at steady-state (CL/Fs) and apparent volume of distribution
(V/F).

The steady-state AUC,,, in patients with lower body weight (less than 60 kg) (26155 ng*h/mL [90% PI:
24846-27484 ng*h/mL]) was estimated to be only 14% higher compared to the reference patients (22981
ng*h/mL [90% PIl: 22053- 23892 ng*h/mL]) with a body weight range of 60-80 kg (body weight cut-off
values corresponded to the approximate 1st and 3rd quartiles of the body weight range in the study).

The systemic exposure to ceritinib in patients with higher body weight (greater than 80 kg) (20101 ng*h/mL
[90% PI: 18829-21480 ng*h/mL]) was estimated to be only 12% lower compared with reference patients.

In a model-based simulation of exposure according to body weight as a continuous variable, the AUC¢
tended to decrease with increasing body weight. The AUC4 at 40 kg (lower end of BW range encompassing
90% patients) was 1.25-fold (90%PI: 0.45-3.26) and 0.87- fold (90%PI: 0.33-2.30) at 90 kg (higher end of
body weight range encompassing 90% patients) compared to the AUC¢s at mean body weight 67 kg.

Gender
Gender had no statistically significant effect on the systemic exposures of ceritinib.
Ethnicity

Overall, the magnitude of exposure increase was considered to be modest in all Asian populations (including
Chinese, Japanese, and Other Asian). No clinically meaningful difference in efficacy (ORR) and safety
between these two populations were observed.

Age
Ceritinib PK was not affected by age (age range: 22 to 82 years) in the population PK analysis.
Impaired renal function

In the population PK analysis, the estimated steady-state ceritinib exposure was similar in patients with mild
and moderate renal impairment and normal renal function. Patients with severe renal impairment were not
included in the clinical trials.

Impaired hepatic function

In the population PK, the steady-state AUC,,, of ceritinib in patients with mild hepatic impairment is
estimated to be comparable to that in patients with normal liver function. Only one patient included in the
population PK analysis had pre-existing moderate hepatic impairment and no patients had severe
impairment. A study in non-cancer patients with varying degrees of hepatic impairment (mild, moderate,
severe based on Child-Pugh classification) (Study A2110) and matched subjects with normal hepatic
function is ongoing.
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2.3.3. PK/PD modelling

Exposure-response analyses

Exposure-response (E-R) analyses for efficacy and safety were conducted in ALK-positive metastatic NSCLC
treatment naive (including ALK inhibitor) patients.

In these analyses, average ceritinib trough concentration (Ciougn_avg) Was used as plasma PK exposure
measure. This parameter is defined as the geometric mean of evaluable trough concentrations for each
patient.

The incidences and 95% CI for efficacy and safety parameters were analysed according to the average
Cwough Values that were categorised in four ascending quartile (Q) ranges as follows:

<0Q1 Q1-Q2 Q2-Q3 =Q3

119-683 ng/ml 683-936 ng/ml 936-1210 ng/ml 1210-1825 ng/ml
Results

E-R efficacy

A total of 116 patients from Study A2301 were included in these analyses, i.e. 39 patients in each quartile of
Cwough- Based on these analyses, high and clinically meaningful response rates (confirmed CR/PR per BIRC
assessment) were observed across all Cyough_avg quartiles, i.e. 79.5% (95 Cl: 63.5, 90.7), 76.9% (60.7,
88.9), 84.6% (69.5, 94.1), and 59.0% (42.1, 74.4) for the ascending four quartiles.

The fitted curve based on the logistic regression model indicated a lack of relationship between tumour
response vs. Ciough_avg @long with the 95% CI (Figure 13). The logistic regression analysis showed that with
a 200 ng/mL increase in ceritinib Cyougn_avg. there was a 23% decrease in the odds of having a confirmed
CR/PR (OR=0.77; 95% CI: 0.62, 0.94).
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- The model is log(p/(1-p)) = average trough concentration + gender + brain metastases at baseline, where p is the probability of tumor response status.
- Dashed curves are the 95% Cl of the logistic regression model estimation.

- The logistic regression model estimation is generated as follows. numeric covariates at the median, categorical covariates at the highest frequency level.
- Observed proportions are calculated for each quartile range of average trough concentration (i.e. <=25%, >25%-<=50%, >50%-<=75%, >75%).

- VN is the number of patients with eventstotal number of patientsin the quartile range.

- Data cutoff for A2301: 24-JUN-2016

Figure 13: Logistic regression of tumour response status (confirmed CR/PR per BIRC
assessment) vs. Cyougn OF ceritinib, overlaid with observed data (PK-efficacy analysis set)

Cox regression analyses indicated a lack of association between exposure level and DOR or PFS. Overall
survival data was not mature enough and no clear trend can be identified.
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The estimated PFS rates (95% CI) at 15 months were 50.9% (33.8%, 65.7%), 68.5% (51.3%, 80.7%),
60.3% (42.2%, 74.3%) and 35.7% (20.2%, 51.4%).

Baseline brain metastasis was a statistically significant covariate for efficacy in both the logistic regression
and the Cox regression models, indicating that patients without baseline brain metastasis tend to have
better efficacy outcome in terms of response rate, DOR and PFS. The estimated odds ratio for ORR in the
absence vs. presence of brain metastasis was 3.39 (95% CI: 1.50, 7.64).

Table 5: Summary of ORR, PFS and baseline brain metastasis by quartile of average Ctrough of
ceritinib (PK-efficacy analysis set)

<Q1 Q1-<Q2 Q2-<Q3 >=Q3
(119-<683 (683-936 (936-<1210 (12101825
ng/mL) ng/mL) ng/mL) ng/mL)
N=39 N=39 N=39 N=39
No. of patients with baseline brain metastasis- n (%) 15 (38.5) 11 (28.2) 6(15.4) 14 (35.9)
PFS within 3 months [ 1(6.7) 3(27.3) 0 8(57.1)
Best overall response [
Stable Disease (SD) 0 0 0 3(37.5)
Progressive Disease (PD) 0 3(100.0) 0 5(62.5)
Unknown (UNK) 1(100.0) 0 0 0
No. of patients with PFS within 3 months — n (%) 4(10.3) 8 (20.5) 3(7.7) 13 (33.3)
Baseline brain metastasis - Absence [ 3(75.0) 5(62.5) 3(100.0) 5(38.5)
Baseline brain metastasis - Presence [l 1(25.0) 3(37.5) 0 8 (61.5)

[a] Percentage based on patients with baseline brain metastasis
[b] Percentage based on patients with baseline brain metastasis and PFS within 3 months
[c] Percentage based on patients with PFS within 3 months

E-R safety

Based on the pooled safety data, there were more newly occurring grade 2-4 transaminase elevations, and
grade 2-4 hyperglycaemia in patients with higher ceritinib Cq.,4n Values. However, no apparent association
between ceritinib Cyougn_avg and total bilirubin elevations was observed.

Logistic regression models suggested that with a 200 ng/mL increase in ceritinib Ciougn_avg, the risk of AST
and ALT elevation increased by 28% (OR=1.28; 95% CI: 1.19, 1.38) and 37% (OR=1.37; 95% ClI: 1.27,

1.49), respectively, while the risk of grade 2-4 hyperglycaemia increased by 14% (OR=1.14; 95% ClI: 1.04,
1.24).

Using a linear mixed effects model, increased exposures of ceritinib were shown to be associated with
increased QTcP changes from baseline (Figure 14).
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Figure 14: QTcP change from baseline versus time-matched ceritinib PK concentration (PK-ECG
analysis set)

Grade 3-4 AEs were observed in 71.6%, 69.2%, 73.9% and 84.6% of patients across the exposure quartiles,
i.e. more patients in the highest quartile range experienced grade 3-4 AEs. The median times (95% CI) to
first grade 3-4 AEs using Kaplan-Meier method by quartiles of Cyqugn_avg Were 2.2 months (1.4, 4.4), 5.4
months (3.7, 7.4), 3.8 months (3.0, 5.3) and 2.7 months (1.9, 3.4), respectively.

No apparent association was observed between ceritinib Ciougn_avg and grade 2-4 Gl events.
Exposure-dose adjustment relationship

Increasing Cyougn levels were associated with higher frequency of dose reductions, i.e. 48.6%, 56.1%,
61.0% and 72.6% of patients had dose reductions in the ascending four quartiles of Cyqugn-

A similar trend was observed for time to first dose interruption. Approximately 65%, 70%, 75% and 83% of
patients had dose interruptions in the ascending four quartiles of Cough_avg-

There was no clear association between increased exposures and permanent discontinuation of study drug
as 81.2%, 77.6%, 72.2% and 71.9% of patients discontinued study drug in the ascending four quartiles.
Across exposure ranges, median times (95% CI) to study drug discontinuation were as follows: 7.9 months
(6.1, 11.0), 12.5 months (10.6, 17.4), 12.4 months (9.9, 15.2) and 12.9 months (9.9, 17.1) for the
ascending four quartiles.

2.3.4. Discussion on clinical pharmacology

No new clinical pharmacology studies have been conducted, however some PK data in the new patient
population have been collected as part of the pivotal trial (A2301). In addition a PK vs. efficacy and safety
relationship analysis based on study A2301 only, and a population-PK analysis based on the pooled dataset
from 7 clinical studies have been included in this submission.

The submitted PK data are in general considered acceptable.

Population-PK model

A population-PK analysis has been performed using data from a new Phase I11 clinical trial (LDK378A2301)
together with six clinical trials that were included in the initial Marketing Authorization Application
submission. The modelling workflow is adequate and clearly justified.
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Several covariates were selected regarding statistical and clinical criteria. The MAH concluded that none of
the covariates had a clinically meaningful effect on the systemic exposure. The point estimate of the 90%
prediction limit of the ethnicity effect (Japanese versus Caucasian population) is out of 1.25 limit, which
indicates that at least part of Japanese population would have a clinically higher exposure with the
recommended schedule (750 mg qg.d.). This has been partially explained because of the reduced weight of
the Japanese individuals and no ethnic differences were detected on ALT and AST levels, suggesting that
liver enzymatic activity is unlikely to contribute to the increased exposure in Japanese patients relative to
other ethnicity groups.

Study 2108 investigated the effect of a light snack on the PK of ceritinib. C,,« and AUC;; were increased with
a light snack compared to fasted state. The magnitude of increase was similar to that caused by a low-fat
meal. Based on the observations in Studies A2108 and A2101, an increase in exposure would be expected
when ceritinib is taken with food.

The MAH proposed to change the fasting window in section 4.2 of the SmPC in line with the recommendation
provided in the study protocols of pivotal study A2301 and study A2303 to indicate that “no food should be
eaten for at least two hours before and one hour after the dose is taken”. However, no information on the
precise food-effect when food is taken one hour after administration of ceritinib has been submitted and has
been reflected in section 5.2 of the SmPC.

Exposure-response efficacy analyses

The E-R analyses indicated a lack of relationship between the increased exposure levels and efficacy
endpoints of ORR, PFS and DOR. The logistic regression analysis showed that with a 200 ng/mL increase in
ceritinib Cyougn_avg. there was a 23% decrease in the odds of having a confirmed CR/PR (OR=0.77; 95% CI:
0.62, 0.94).

The experimental trend observed between confirmed CR/PR per BIRC assessment is captured by the model.
The logistic regression model included gender and baseline brain metastasis as covariates. Nevertheless, the
model over-predicts the proportion of patients with tumour response along the range of average trough
concentrations shown. The overall fit is adequate for the most representative group of individuals included
in the study.

Patients in the fourth Cy.gn_avg quartile (i.e. the highest exposure level) appeared to have a lower response
rate and a shorter PFS compared to the other quartiles. To better characterise the exposure-efficacy
relationship, the applicant conducted an additional time-dependent cox regression analysis where the
overall response was associated with its corresponding exposure within 2 cycles prior to each tumour
assessment. Results of these analyses suggested lack of a relationship between PK exposure and overall
tumour response, indicating that patients with the lowest and the highest exposure levels achieved similar
response in terms of CR/PR. Although higher exposures to ceritinib do not seem to be associated with any
detrimental effect based on the new exposure-response analysis, median times to dose reduction or
interruption were shorter for patients in the upper exposure quartiles compared to the lowest quartile.
Besides, the number of patients that needed dose reduction was 2-fold higher in the upper quartiles
compared to the lowest quartile. However, as exposure-response analyses included only a limited data set
of patients with Cyough_average Values and with at least one efficacy record (n=116), no firm conclusions can
be drawn based on these results.

Any particular imbalances in baseline demographics and disease characteristics between the 20 patients
with baseline brain metastasis in the first and fourth quartiles who did not have a PFS event within 3 months
was identified. A comparison could not be made for patients who had a PFS event < 3 months, as the number
of patients with baseline brain metastasis was limited to one in the first quartile. For the 8 patients in the
fourth quartile with PFS event < 3 months, no particular demographic or disease characteristics were
identified that might have been associated with poor efficacy outcome.
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The E-R efficacy analysis results showed that patients without brain metastasis at baseline had a higher
chance of responding, i.e. estimated odds ratio for ORR was 3.39 (95% CI: 1.50, 7.64). Based on the Cox
regression model of DOR per BIRC assessment with Cugn_avg. Patients without brain metastasis at baseline
were 57% less likely to progress/die after the initial response, compared with those with brain metastasis
(HR=0.43; 95% CI: 0.23, 0.78). However, these data should be interpreted with caution due to limited
number of patients in these analyses.

Exposure-response safety analyses

E-R safety analyses were based on pooled safety data from 7 clinical studies (Studies X1101, X2101, A2201,
A2203, A2109, A2301 and A2303) in all ALK-positive NSCLC patients at all dose levels. Safety endpoints
included all grade 3-4 AEs, hepatotoxicity, hyperglycaemia, gastrointestinal AEs, QTc interval prolongation,
dose reduction, dose interruption and study drug discontinuation.

These analyses showed a clear relationship between exposure level and increased frequency of AEs of
ALT/AST elevations, hyperglycaemia and QTc prolongation.

Higher exposures, particularly in the fourth quartile with average Cyugn levels of 1210-1825 ng/ml,
appeared to be associated with earlier and more frequent grade 3-4 AEs. Furthermore, increasing Cirougn
levels were associated with higher frequency of dose reductions, i.e. 48.6%, 56.1%, 61.0% and 72.6% in
the ascending four quartiles. A similar trend was also observed for time to first dose interruption, i.e. —~ 65%o,
70%, 75% and 83% of patients had dose interruptions in the ascending four quartiles. The median time to
dose reduction or interruption was also shorter for patients included in the fourth quartile. No clear
association was found between high exposures and time to permanent discontinuation of ceritinib.

Due to the poor tolerability of high exposures to ceritinib and markedly increased need for dose adjustments
in the ascending quartiles of Cyq,gn in conjunction with the lack of an exposure-response relationship with
efficacy in terms of all parameters investigated, the proposed initial dose of 750 mg can be questioned. The
Applicant justified the proposed initial dose of 750 mg due to the high and stable response observed within
the PK exposure studied. Although the initial dose of 750 mg could primarily be associated with the observed
efficacy, the average dose based on the patient exposure data was 626 mg. Considering that approximately
62% of the patients required dose reduction from 750 mg to 600 mg or lower doses, any favourable or
unfavourable impact of the initial higher dose on the overall efficacy remains unknown.

Exposure-QT analysis has been adequately assessed and the QTcP change has been reported for the
mean/median but also for 25 and 75% percentiles (Cax and Cnin). The maximal predicted change of QTcP
from baseline was 22.4 (21.2; 23.6) (75% percentile of C,5«). These results are in line with previous findings
on QT investigations as well as with data included in SmPC which suggested that ceritinib causes
concentration-dependent increases in QTc. Having said that, the prediction on change from baseline QTcP
were performed assuming the most frequent individual in the database: age 52 years, weight 65 kg, median
baseline QTcP 414.4 ms, female, non-Caucasian, and baseline WHO status >1.

2.3.5. Conclusions on clinical pharmacology

The new data provided do not impact the overall knowledge on PK/PD of ceritinib. However, the SmPC has
been updated in section 4.2 and 5.2 in order to revise the fasting window for the administration of ceritinib.

2.4. Clinical efficacy
2.4.1. Dose response study(ies)

The tolerability of ceritinib was first evaluated in Phase |, open-label, dose-escalation and expansion study
in adult patients with tumours characterized by genetic abnormalities in ALK, where patients received
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continuous once daily administration of ceritinib, orally, fasted over the doses ranging from 50 to 750 mg
[Study X2101].

Among the different doses tested, ceritinib 750 mg (highest dose evaluated) was determined as MTD/RD
based on the number of DLTs, safety and clinical experience of individual patients observed during the first
cycle of treatment [Study X2101].

Ceritinib 750 mg dose was used in the expansion phase of the Study X2101 and it is the RD for ceritinib in
the ongoing Phase Il and 111 studies. This dose of ceritinib is also the registered dose in the countries ceritinib
obtained marketing authorisation.

In Study A2301, ceritinib was administered orally, once-daily (fasted) at a planned dose of 750 mg.
2.4.2. Main study

A Phase 11l multi-center, randomized study of oral LDK378 versus standard chemotherapy in
previously untreated adult patients with ALK rearranged (ALK -positive), stage I11B or 1V,
non-squamous non-small cell lung cancer (ASCEND-4/A2301)

Methods
Inclusion
Stage 1IB/IV ALK+ non-squamous NSCLC
Treatment-naive (no prior ALK inhibitor or no prior chemotherapy)
v
Stratification
«  WHO performance status (0 versus 1-2)
«  Prior adjuvant therapy (yes versus no)
+ Brain metastases at screening (yes versus no)
I Randomization 1:1 I
Treatment phase
v
Chemotherapy (Induction. Investigator’s choice)
Ceritinib 750 mg four 21-day cycles of
Pemetrexed 500 mg/m?2 iv + Cisplatin75 mg/m?2 iv
Continous oral dosing or
Once daily in fasted state Pemetrexed 500 mg/m? iv + Carboplatin AUC 5-6 iv
|
N
CR, PR, SD
Pemetrexed maintenance
500 mg/m2 g21d
PD (BIRC confirmed) | PD (BIRC confirmed)
Optional
Crossover
Ceritinib 750 mg Chemotherapy Ceritinib 750 mg/day
Based on Investigator's Based on Inveslwrg?lor‘s
discretion of_c\lnlcal discretion of clinical Extension-treatment
benefit benefit hase
Treatment phase Treatment phase P

During screening and treatment, patients will receive standard pemetrexed premedication consisting of folic acid
and vitamin B+2 starting 7 days prior to randomization and as well steroid premedication (or as per local product
label and practice).
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Study participants

Main inclusion criteria:

Histologically or cytologically confirmed diagnosis of non-squamous NSCLC that was ALK-positive as
assessed by the Ventana IHC test. The test was performed at Novartis designated central
laboratories.

Newly diagnosed stage I11B (and was not a candidate for definitive multimodality therapy) or had
stage IV non-squamous NSCLC or relapsed locally advanced or metastatic NSCLC (per Protocol
Amendment 1) not previously treated with any systemic anti -cancer therapy (e.g. cytotoxic drugs,
monoclonal antibody therapy, crizotinib or other ALK inhibitors, or other targeted therapies, either
experimental or not), with the exception of neo-adjuvant or adjuvant therapy.

Patients with at least one measurable lesion as defined by RECIST 1.1. A previously irradiated site
lesion was only counted as a target lesion if there was clear sign of progression since the irradiation.

Patients who received previous neo-adjuvant or adjuvant systemic therapy were eligible for
enrolment only if relapse had occurred more than 12 months from the end of the neoadjuvant or
adjuvant systemic therapy. Patients who had recovered from all toxicities related to prior (neo-)
adjuvant systemic therapy to grade < 1 (CTCAE v 4.03). Exception to this criterion: patients with
any grade of alopecia were allowed to enter the study.

WHO performance status 0-2

Main exclusion criteria

History of interstitial lung disease or interstitial pneumonitis, including clinically significant radiation
pneumonitis (i.e., affecting activities of daily living or requiring therapeutic intervention).

Patients with symptomatic CNS metastases who were neurologically unstable or had required
increasing doses of steroids within the 2 weeks prior to screening to manage CNS symptoms.

Received thoracic radiotherapy to lung fields < 4 weeks prior to starting the study treatment or
patients who had not recovered from radiotherapy-related toxicities. For all other anatomic sites
(including radiotherapy to thoracic vertebrae and ribs) radiotherapy < 2 weeks prior to starting the
study treatment or had not recovered from radiotherapy -related toxicities. Palliative radiotherapy
for bone lesions < 2 weeks prior to starting study treatment was allowed.

Treatments

Table 6: Treatment and posology used in study A2301

Pharmaceutical form

and route of Frequency and/or
Study treatments administration Dose Regimen
Arm 1 Ceritinib* Hard gelatin capsule 750 mg (5 x 150 mg Once daily (21 day
for oral use capsule) cycle)
Arm 2 Pemetrexed Intravenous use 500 mg/m? Every 21 days
Cisplatin Intravenous use 75 mg/m? Every 21 days
OR
Pemetrexed Intravenous use 500 mg/m? Every 21 days
Carboplatin Intravenous use AUC 5-6 Every 21 days

* Administered in fasted state
Note: During screening and treatment, patients will receive standard pemetrexed premedication

Platinum-based doublet with pemetrexed followed by pemetrexed maintenance in patients without

progressive disease after 4 cycles was the control treatment (chemotherapy). During screening and

treatment, patients received standard pemetrexed premedication consisting of folic acid and vitamin B12
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starting 7 days prior to randomization and as well as steroid premedication (or as per local product label and
practice).

Objectives

Primary objective

- To compare the anti-tumour activity of ceritinib versus chemotherapy, as measured by PFS determined by
a BIRC.

Secondary objectives

- To compare OS in patients treated with ceritinib versus chemotherapy.

- To assess the anti-tumour activity of ceritinib versus chemotherapy, as measured by ORR, DOR, disease
control rate (DCR), and time to response (TTR) determined by BIRC and by Investigators.

- To assess the anti-tumour activity of ceritinib versus chemotherapy, as measured by PFS determined by
Investigators.

- To assess the anti-tumour activity of ceritinib versus chemotherapy in the brain, as measured by overall
intracranial response rate (OIRR), IDCR and duration of intracranial response (DOIR) as determined by BIRC
neuro-radiologist per modified RECIST 1.1 (as per Protocol Amendment 3).

- To evaluate the safety profile of ceritinib versus chemotherapy.

- To assess the effect of ceritinib versus chemotherapy on patient reported outcomes (PROSs), including
disease-related symptoms, functioning, and health-related quality of life.

- To characterize the PK of ceritinib in this patient population.
Outcomes/endpoints

Primary endpoint

The primary endpoint used to evaluate the anti-tumour activity of ceritinib versus chemotherapy was PES,
defined as the time from the date of randomisation to the date of the first radiologically documented disease
progression per BIRC assessment or death due to any cause.

Tumour evaluation was performed at baseline and then every six weeks (two cycles) after C1D1 through
Month 33, and then every nine weeks (three cycles) thereafter and at EOT for response determination.

Secondary endpoints

e The key secondary endpoint, OS, was defined as the time from date of randomisation to date of
death due to any cause. If the patient was alive at the date of the analysis cut-off or lost to follow-up,
then OS was censored at the last contact date prior to data cut-off date.

e Overall response rate (ORR): The ORR was defined as the proportion of patients with a best overall
response (BOR) of complete response (CR) or partial response (PR).

e Duration of response (DOR): Among patients with a confirmed response (PR or CR), DOR was
defined as the time from first documented response (PR or CR) to the date of first documented PD
or death due to any cause. If a patient did not have an event, DOR was censored at the date of last
adequate tumour assessment.

e Disease control rate (DCR): defined as the proportion of patients with BOR of CR, PR, SD, or
Non-CR/Non-PD per RECIST 1.1.
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e Time to response: The time to overall response of CR or PR (TTR), was defined as the time from the
date of randomisation to the date of the first documented response (CR or PR, which was confirmed
subsequently) for patients with confirmed CR or PR.

e Overall intracranial response rate (OIRR): The OIRR was calculated based on response assessments
in the brain for patients having measurable or non-measurable BM at baseline. OIRR was defined as
the ORR based on target and non-target lesions (and new lesions, if applicable) assessments in the
brain and calculated as the proportion of patients with a best overall confirmed response of CR or PR
in the brain per modified RECIST 1.1 as assessed by BIRC neuro-radiologist.

e Intracranial disease response rate (IDCR): The IDCR was calculated based on response assessments
in the brain for patients having measurable or non-measurable BM at baseline. IDCR was defined as
the DCR based on target and non-target lesions (and new lesions, if applicable) assessments in the
brain and calculated as the proportion of patients with a best overall confirmed response of CR or PR
or a response of SD (or non-CR/non-PD) in the brain per modified RECIST 1.1 as assessed by BIRC
neuro-radiologist.

e Intracranial clinical benefit rate (ICBR): defined as the proportion of patients with a best overall
response of CR or PR, or an overall lesion response of SD or Non -CR/Non-PD which lasts for a
minimum time duration. This endpoint measures signs of activity taking into account duration of
disease stabilization. ICBR was added as post-hoc analyses to be calculated at 12 weeks, 18 weeks
and 24 weeks after randomisation among patients with measurable BM at baseline and separately in
patients having measurable or non-measurable BM at baseline.

e Duration of intracranial response (DOIR): Among patients with a confirmed intracranial response
(PR or CR), DOIR was defined as the DOR based on target, non-target lesion (and new lesion, if
applicable) assessments in the brain and calculated from the time of first documented intracranial
response (PR or CR) to the date of first documented intracranial PD or death due to any cause per
modified RECIST 1.1 as assessed by BIRC neuro-radiologist. If a patient did not have an event, DOIR
was censored at the date of last adequate intracranial tumour assessment.

e Patient reported outcomes: The European Organization for Research and Treatment of Cancer’ score
QoL guestionnaire (EORTC-QLQC30, version 3.0) and lung cancer specific questionnaire (QLQ LC13,
version 1.0) were used to explore PRO measures of health-related QoL, functioning, disease
symptoms and treatment-related side effects. The Lung Cancer Symptom Scale (LCSS) measured
physical and functional dimensions for individuals with lung cancer. The EuroQOL five dimensions
questionnaire (EQ-5D) is a standardized measure of health status, was used to provide a simple,
generic measure of health for clinical and economic appraisal.

Sample size

In a randomized Phase 11l study in chemotherapy-naive patients with advanced-stage NSCLC, median PFS
of approximately 7.7 months and median OS of approximately 16.5 months were observed in patients who
received pemetrexed maintenance after induction with platinum-based chemotherapy (Ciuleanu 2009). In
the randomised Phase 111 PARAMOUNT Study in chemotherapy-naive patients with advanced-stage NSCLC,
median PFS of approximately 7 months was observed after treatment with pemetrexed/cisplatin followed by
pemetrexed maintenance (Paz-Ares 2012). In the planned study, to be conservative, median PFS of 8
months and median OS of 17 months were assumed for the control arm.

Therefore, it was expected that treatment with ceritinib would result in a 38% reduction in the hazard rate
(corresponding to an increase in median PFS from 8 months to 12.94 months under the exponential model
assumption). If the true hazard ratio was 0.62 (under the alternative hypothesis), a total of approximately
205 PFS events were required to have 90% power at a one-sided 2.5% level of significance to reject the null
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hypothesis (HR=1) using a log-rank test and a 2-look group sequential design. To be conservative, it was
assumed that both futility and efficacy analyses were performed at the interim analysis. However, there was
no plan to stop the study for efficacy at the interim analysis. Assuming a recruitment period of approximately
24 months at an increasing rate during the first 6 months and stabilizing at a uniform rate of 15
patient’s/month after the first 6 months, along with an assumed 15% dropout rate, approximately 348
patients were needed to be randomised to the two treatment arms in a 1:1 ratio. Given the above
assumptions, it was estimated that the 205th PFS event would occur approximately 32 months from the date
of first patient randomised in the study.

Power for analysis of key secondary variables

With 253 deaths, the study would have 80% cumulative power (unadjusted for the pre -testing, in the
hierarchical procedure, of PFS) to detect a hazard ratio of 0.70 using a log-rank test and a 4-look Lan-De
Mets group sequential design with O’Brien-Fleming type boundary at one sided 2.5% level of significance. If
the median OS in the control arm was 17 months, a 30% reduction in hazard rate corresponded to an
increase in median OS from 17 months to 24.3 months under the exponential model assumption.

Randomisation

Eligible patients were randomized via IRT to one of the treatment arms. Randomisation was stratified by
factors including WHO PS (0 vs 1-2), presence or absence of BM, and with or without previous neo- or
adjuvant chemotherapy.

Blinding (masking)
Study A2301 was an open label study.
Statistical methods

Statistical hypothesis, model, and method of analysis

The primary efficacy analysis was performed on the FAS according to the treatment arm and randomisation
strata (WHO performance status: O vs. 1-2; presence or absence of BM, presence or absence of previous
neo-/adjuvant chemotherapy) to which patients were assigned at randomisation.

The distribution of PFS was estimated using the Kaplan-Meier method. The median PFS along with 95% CI
was presented by treatment arm using the method of Brookmeyer &Crowley (1982). The Kaplan-Meier
curves were displayed by treatment arm. The number of patients at risk at certain time points was shown on
the plots.

PFS was tested using the stratified log-rank test (stratified according to randomisation stratification factors).
The statistical basis for a claim of efficacy was the statistical significance (at the 2.5% one-sided level of
significance) for PFS in favour of the ceritinib arm.

Kaplan-Meier estimates with 2-sided 95% Cls at specific time points (including at least 3, 6,12, 18 and 24
months) was summarised. The Cls were constructed using Greenwood’s formula (Collett 1994) for the
standard error of the Kaplan-Meier estimate.

A Cox regression model stratified by randomisation stratification factors was used to estimate the hazard
ratio of PFS, along with 95% CI based on the Wald test.

Handling of missing values/censoring/discontinuations

PFS was censored at the date of the last adequate tumour assessment before an event or censoring reason
occurred. Clinical deterioration was not considered as a qualifying event for progression. Patients without
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baseline tumour assessment who died within 14 weeks from randomisation date were counted as having an
event in the primary analysis of PFS.

The PFS censoring reasons included ongoing without event, lost to follow-up, withdrew consent, adequate
assessment no longer available, new cancer therapy received prior to an event, event after >=2 missing
tumour assessments.

Analysis of secondary variables

A hierarchical testing strategy, where OS was to be statistically evaluated and interpreted only if PFS was
significantly different between treatment groups, was to be used to control the overall type-I error rate.

The distribution function of OS was to be estimated using Kaplan-Meier methodology. The two treatment
groups were to be compared using a stratified log-rank test at an overall onesided2.5% level of significance.
A stratified Cox regression was to be used to estimate the OS hazard ratio and the associated 95% CI.

OS was analysed based on the data from FAS, according to the treatment arm to which patients were
randomised and the strata they were assigned at randomisation.

Interim analysis

Interim analysis for PFS: One interim analysis was planned to be performed when approximately 72 (35% of
the 205) PFS events were documented by BIRC. The primary intent of the interim analysis was to stop early
for lack of efficacy (futility). Approximately 203 patients were expected to be randomised at the time of the
interim analysis. At the cut-off date of 23-Mar-2015 for interim analysis, 85 PFS events (41.4% information
fraction) were observed. Upon data monitoring committee (DMC) recommendation, the decision was to
continue the study without modification.

Interim analysis for OS: A maximum of four analyses were planned for OS: 1) an interim analysis at the time
of the interim analyses for PFS (provided PFS is significant); 2) an interim analysis at the projected time of
the final analysis for PFS (provided PFS is significant); 3) if OS is not significant at the time of final analysis
for PFS, provided PFS is significant, the third interim analysis for OS will be conducted when approximately
215 deaths are observed and 4) If OS is not significant at third interim analysis, the final analysis for OS will
be conducted when 253 deaths are observed.

Results

Participant flow

Overall, 425 patients signed the main study informed consent, among whom 49 (11.5%) patients
discontinued from Screening phase without getting randomised. Of the 49 patients who discontinued, 45
patients failed screening assessment, one patient died, and three patients were not randomised due to the
patient/guardian decision. A total of 376 patients completed the Screening phase and were randomised to
either ceritinib or chemotherapy arm in the treatment phase.
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Table 7: Patient disposition by treatment arm (FAS)

Ceritinib

All
750 mg Chemotherapy patients
N=189 N=187 N=376
Disposition/ reason n (%) n (%) n (%)
Patients randomized
Untreated 0 12( 6.4) 12(3.2)
Treated 189( 100) 175(93.6) 364(96 8)
Treatment phase
Ongoing [a] 95(50.3) 30(16.0) 125(33.2)
Discontinued from treatment phase 94(49.7) 157(84.0) 251(66.8)
Entered extension-treatment phase 0 81(43.3) 81(21.5)
Entered post-treatment follow-up phase 10( 5.3) 16( 8.6) 26(6.9)
Entered survival follow-up phase 64(33.9) 31(16.6) 95(25.3)
Discontinued from study 20(10.6) 29(15.5) 49(13.0)
Primary reason for discontinuation from treatment
phase
Adverse event 15( 7.9) 18( 9.6) 33(8.8)
Death 9( 4.8) 11( 5.9) 20( 5.3)
Lost to follow-up 2(1.1) 0 2{ 0.5)
Mon-compliance with study treatment 2(1.1) 0 2(05)
Physician decision 7(3.7) 11( 5.9) 18( 4.8)
Progressive disease S51(27.0) 94(50.3) 145(38.6)
Protocol deviation 1(0.5) 0 1( 0.3)
Subject/guardian decision 7(3.7) 23(12.3) 30(8.0)
Post-treatment follow-up phase
Ongoing [al] 4(2.1) 4(2.1) 8(2.1)
Discontinued post-treatment follow-up phase 6( 32) 12{ 6. 4) 18( 4 .8)
Entered extension-treatment phase after 0 4(2.1) A4(1.1)
discontinuation from post-treatment follow-up phase
Entered survival follow-up phase after discontinuation 5( 2.6) 7(3.7) 12( 3.2)
from post-treatment follow-up phase
Discontinued from study 1(0.5) 1(0.5) 2(0.5)
Primary reason for discontinuation from post-
treatment phase
Death 1(0.5) 0 1(0.3)
Mew therapy for study indication 4(2.1) 1(0.5) 5(1.3)
Progressive disease 1(0.5) 10( 5.3) 11(2.9)
Subject/guardian decision 0 1(0.5) 1( 0.3)
Extension-treatment phase [b]
Ongoing [al] o] 33 (17.8) 33(8.8)
Discontinued extension-treatment phase 0 52(27 8) 52(13.8)
Entered survival follow-up phase after discontinuation 0 41(21.9) 41(10.9)
from extension-treatment phase
Discontinued from study 0 11( 5.9) 11(2.9)
Primary reason for discontinuation from extension-treatment
phase
Adverse event 0 9 (4.8) 9(2.4)
Death 0 9(4.8) 9(2.4)
Progressive disease 0 28 (15.0) 28 (7 .4)
Subject/guardian decision 1] 6(3.2) 6 (1.6)

[a] Patients ongoing at the time of the cut-off 24-Jun-2016

[b] Extension-treatment phase is for patients who crossed over from chemotherapy to LDK278 treatment.

Percentage is based on M.

Reasons for discontinuation are based on the 'End of Treatment Phase Disposition”, '"End of Extension

Treatment Phase Disposition’ and 'Post-treatment Phase Completion” CRF pages.

Source: [Study A2301-Table 14.1-1.1b]

Recruitment

The study is being conducted in 134 sites that randomised at least one patient across 27 countries excluding
the US. The study was initiated on 09 July 2013 (first patient first visit) and completed enrolment on 1 April
2015 (last patient first visit). Between 19 August 2013 and 11 May 2015, a total of 376 patients with
ALK-positive advanced non-squamous NSCLC who were previously untreated with systemic therapy (with
the exception of adjuvant or neo adjuvant therapy if relapse had occurred at least 12 months after the end

of therapy), were randomised to either ceritinib (n=189) or chemotherapy (n=187).

The data cut-off date for this primary analysis was 24 June 2016, when 202 PFS events had been
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documented as per BIRC assessment and 218 PFS events per Investigator assessment were documented.
The analyses are presented using data locked on 11 September 2016. The study is ongoing. The median
duration between randomisation and data cut-off date for all patients was 19.7 months.

Conduct of the study

The study protocol was amended three times.

Amendment 1 (27 August 2013): The most relevant change in the protocol was to limit the study population
to stage I1IB patients who were not candidates for definitive multimodality therapy or stage 1V,
non-squamous NSCLC harbouring a confirmed ALK rearrangement.

Amendment 2 (29 May 2015): This amendment allowed radiotherapy and surgical resection as local
palliative therapy of metastases for patients who developed progressive disease but were still deriving
clinical benefit from ceritinib therapy as determined by the Investigator.

Amendment 3 (11 December 2015): This amendment provided follow up evaluations for hepatic toxicities
and work-up guidelines for potential Drug Induced Liver Injury (DILI) cases in order to optimize the patient
safety, and clarified sections of the protocol where additional guidance was required. The secondary
objectives and related endpoints were updated to include assessment of the anti-tumour activity of ceritinib
versus chemotherapy in the brain, as measured by OIRR, IDCR and DOIR, as assessed by BIRC
neuro-radiologist per modified RECIST 1.1 to allow selecting up to five measurable brain lesions as target
lesions
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Table 8: Changes to protocol specified analysis or descriptions and rationale

Protocol section Protocol Description

Change

10.5.2 Other BOR. for each patient were
secondary efficacy  determined based on the following
objectives rule:

* SD = at least one SD
assessment (or better) >
6 weeks after
randomization (and not
qualifying for CR or
PR).

s PD =progression < 12
weeks after
randomization (and not
qualifying for CR, PR or
SD).

BOR for each patient were
determined based on the
following rule:

+ SD = at least one SD
assessment (or better) = 5
weeks after
randomization (and not
qualifying for CR or PR).

* DPD = progression < 13
weeks after
randomization (and not
qualifying for CR. PR or
SD).

This update was made to account

for the +/-1 week window for the

tumor assessment protocol
defined schedule of 6 weeks._

Comnsequently, BOR of

‘Unknown’ derivations of *SD

too early’ and ‘PD too late’ were

based on the updated
calculations:

s Stable disease (SD) too early
(< 5 weeks after
randomization date)

¢ PD too late (= 13 weeks after
randomization date).

10.1.6 Other All exploratory analyses discussed

analysis sets m the CSR were defined in the
RAP. Additional analyses may have
been performed on a program or
company level. These were planned
and reported separately from this
study.

The crossover analysis set was
pre-specified in the statistical
analysis plan for the primary
analysis CSR to conduct analyses
pertaming to safety evaluations
collected for patients who were
randomized to the chemotherapy
arm and crossed over to receive
at least one dose of LDK378 n
the extension-treatment phase.

14.2.7 Best overall  As a default, any assessments taken

response more than 30 days after the last
dose of study treatment were not
mcluded in the best overall
response derivation.

For the BOR calculation, the
default option was not used, 1.e_,
assessments taken more than the
30 days after the last dose of
study treatment were included in
the best overall response
derivation for consistency with
other time to event end-points.

Protocol deviations

At least one protocol deviation was reported in 110 patients (58.2%) in the ceritinib arm and 103 patients

(55.1%) in the chemotherapy arm.

The most frequently reported protocol deviations were due to treatment related deviation (39.2% patients

in ceritinib arm and 37.4% of patients in chemotherapy arm).

Protocol deviations that led to exclusion from PPS set were infrequent with no imbalance evident across the
two treatment arms. Two patients (1.1%) in the chemotherapy arm had protocol deviations leading to
exclusion from the PPS; both these patients received prior neo-/adjuvant therapy and had a relapse <12
months from the end of neo -/adjuvant therapy. No patient in the ceritinib arm had protocol deviation that

led to exclusion from the PPS.
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Table 9: Protocol deviations leading to

exclusion from the per-protocol set (FAS)

Ceritinib 750 mg Chemotherapy All patients

N=189 N=187 N=376
Protocol deviation n (%) n (%) n (%)
Patients with at least one protocol deviation 0 2(1.1) 2(05)
Selection criteria not met 0 2(1.1) 2(05)

Previous neo-adjuvant or adjuvant

systemic therapy with a relapse less than 12
months from the end of the neo-adjuvant or
adjuvant systemic therapy 0 2(1.1) 2(0.9)

A patient with multiple occurrences of a protocol deviation category is counted only once in the protocol deviation

category.

Patients could have protocol deviations in more than one protocol deviation category.

A patient with multiple occurrences of a protocol deviation was counted only once in the protocol deviation row.

Source: Table 14.1-1.3

Baseline data

Table 10: Demographics by treatment arm (FAS)

Ceritinib All
750 mg Chemotherapy patients
Demographic N=189 N=187 N=376
variable
Age (years)
n 189 187 376
Mean 545 533 539
sD 12.76 12.49 12.62
Median 550 540 540
Minimum 22 22 22
Maximum 81 80 81
Age category (years) -n (%)
<65 143 (75.7) 152 (81.3) 205 (78.5)
>= 65 46 (24.3) 35(18.7) 81(21.5)
Sex -n (%)
Female 102 (54.0) 114 (61.0) 216 (57.4)
Male 87 (46.0) 73(39.0) 160 (42.6)
Race -n (%)
Asian 76 (40 2) 82 (43 9) 158 (42.0)
Black 3(1.6) 3(1.6) 6(1.6)
Caucasian 104 (55.0) 98 (52.4) 202 (53.7)
Native American 3(1.6) 2(1.1) 5(1.3)
Other 3(1.6) 2(1.1) 5(1.3)
Ethnicity -n (%)
East Asian 50 (26.5) 52 (27.8) 102 (27.1)
Hispanic or Latino 14 (7 4) 12 (6.4) 26 (6.9)
Mixed ethnicity 1(0.9) 0 1(0.3)
Russian 14 (7.4) 12(6.4) 26 (6.9)
South Asian 3(1.6) 2(1.1) 5(1.3)
Southeast Asian 21 (11.1) 22(11.8) 43 (11.4)
West Asian 5(2.86) 7(37) 12(3.2)
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Other 64 (33.9) 64 (34.2) 128 (34.0)
Unknown 5(2.6) 5(2.7) 10 (2.7)
Not reported 12 (6.3) 11 (5.9) 23 (6.1)
Body surface area (m2)
n 189 187 376
Mean 1.733 1.693 1.713
SD 0.2257 0.2052 02164
Median 1.720 1.660 1.700
Minimum 126 117 117
Maximum 240 252 252
Body mass index (kg/m2)
n 189 186 375
Mean 24311 24104 24208
SD 45329 3.9021 42274
Median 23847 23.308 23.665
Minimum 14.42 13.33 13.33
Maximum 38.27 39.34 39.34
WHO performance status -n (%)
0 69 (36.9) 70 (37.4) 139 (37.0)
1 107 (56.6) 105 (56.1) 212 (56.4)
2 13 (6.9) 11 (5.9) 24 (6.4)
Missing 0 1(05) 1(0.3)
Smoking history -n (%)
Current smoker 15(7.9) 15(8.0) 30 (8.0)
Ex-smoker 66 (34.9) 50 (26.7) 116 (30.9)
Never smoked 108 (57.1) 122 (65.2) 230 (61.2)

Body Mass Index: BMI [kg/m2] = weight[kg] / (height[m]**2)

Source: Table 14.1-3.1

Table 11: Disease history by treatment arm (FAS)

Ceritinib
750 mg Chemotherapy All patients

Disease characteristics N=189 N=187 N=376
Primary site of cancer - n(%)

Lung 189( 100) 187( 100) 376( 100)
Histology/Cytology - n(%)

Adenocarcinoma 180(95.2) 183(97.9) 363(96.5)

Adenosquamous cell carcinoma 2(1.1) 2(1.1) 4(1.1)

Large cell carcinoma 3(1.6) 1(0.5) 4(1.1)

Undifferentiated carcinoma 1(0.5) 0 100.3)

Other 3(1.6) 1(05) 4(1.1)
Histological grade - n(%)

Well differentiated 13( 6.9) 17( 9.1) 30( 8.0)

Moderately differentiated 23(12.2) 19(10.2) 42(11.2)

Poorly differentiated 38(20.1) 52(27.8) 90(23.9)

Undifferentiated 3( 1.6) 2(1.1) 5(1.3)

Unknown 112(59.3) 97(51.9) 209(55.6)
Metastatic site of cancer - n(%)

Adrenal 24(12.7) 25(13.4) 49(13.0)

Bone T7407) 80(42 8) 157(41.8)

Brain 59(31.2) 62(33.2) 121(32.2)

Kidney A4(2.1) 3(1.6) T(19)

Liver 34(18.0) 39(20.9) 73(19.4)

Lung 175(92 6) 160(85 6) 335(89 1)
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Pleura
Skin
Soft tissue
Lymph nodes
Metastatic
Axillary lymph nodes
Cervical lymph nodes
Retroperitoneal lymph nodes
Local
Bronchiopulmonary lymph nodes
Mediastinum lymph nodes
Subclavicular lymph nodes
Supraclavicular lymph nodes
Other
Other
Stage at initial diagnosis - n(%)
I
1A
1B
1A
1B
1A
nB
A%
Unk
Stage at time of study entry - n(%)
nB
A%

Time from initial diagnosis of primary site to
randomization (months)

n
Mean

sD
Median
Minimum
Maximum

Time from most recent relapse/progression to
randomization (months)

n
Mean
SD

67(35.4)
3(1.6)
7(3.7)

151(79.9)

13(6.9)
2(1.1)
7(3.7)
5(2.6)

116(61.4)

20(10.6)

08(51.9)
3(1.6)
17(9.0)

75(39.7)

42(22.2)

1( 0.5)
0
0
4(2.1)
0
6(3.2)
17( 9.0)
161(85.2)
0

9(4.8)
180(95.2)

189
54
14.97
1.6
0.5
1291

20
1.60

77(41.2)
1( 0.5)
5(2.7)

146(78.1)
13( 7.0)
6( 3.2)
4(2.1)
3(1.6)

116(62.0)

22(11.8)

96(51.3)
5(2.7)

24(12.8)

67(35.8)

47(25.1)

5(2.7)
5(2.7)
2(1.1)
2(1.1)
1( 0.5)
8(4.3)
7(3.7)
156(83.4)
1( 0.5)

5(2.7)
182(97.3)

187
76
23.85
1.8
04
258.6

27
21
1.89

144(38.3)
4(1.1)
12(3.2)

297(79.0)
26( 6.9)
8(2.1)
11( 2.9)
8(2.1)

232(61.7)

42(11.2)

194(51.6)
8(2.1)

41(10.9)

142(37.8)

89(23.7)

6(1.6)
5(1.3)
2(0.5)
6(1.6)
1(0.3)
14( 3.7)
24( 6.4)
317(84.3)
1(0.3)

14( 3.7)
362(96.3)

376
6.5
19.89
1.7
0.4
258.6

49
2.0
175
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Ceritinib

750 mg Chemotherapy All patients

Disease characteristics N=189 N=187 N=376
Median 15 17 15
Minimum 02 0.1 01
Maximum 6.4 93 93

Time from initial diagnosis of primary site to

randomization for patients with initial diagnosis of

stage < llIB and with stage 1lIB who received any

prior treatment(months)[a]
n 17 24 41
Mean 412 450 43 .4
SD 33.34 53.60 4583
Median 296 242 257
Minimum 22 20 20
Maximum 1291 2586 258 6

Time from initial diagnosis to first

recurrence/progression for patients with initial

diagnosis of stage < llIB and with stage IlIB who

received any prior treatment(months)[a]
n 17 24 41
Mean 36.0 40.8 388
SD 32.60 5290 4517
Median 26.0 208 212
Minimum 15 18 15
Maximum 1240 2493 2493

Type of Lesion at baseline based on Investigator

assessment - n(%)
Target only 8( 42) 5( 27) 13( 3.5)
Both target and non-target 181(95.8) 182( 97.3) 363( 96.5)

Type of Lesion at baseline based on BIRC

assessment - n(%)
Target only 5( 2.6) 4 2.1) 9( 2.4)
Non-target only 4( 2.1) 11( 5.9) 15( 4.0)
Both target and non-target 180( 95.2) 172( 92.0) 352(93.6)

Disease burden (sum of diameters for target

lesions) at baseline based on BIRC assessment

(mm)
n 185 176 361
Mean 66.7 733 699
SD 41.46 47.09 44 36
Median 58.0 66.0 63.0
Minimum 11.0 12.0 11.0
Maximum 266.0 269.0 269.0
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Table 12: Prior anti-neoplastic therapy — Overall, by treatment arm (FAS)

Ceritinib All
750 mg Chemotherapy patients
N=189 N=187 N=376
n (%) n (%) n (%)

Any therapy

No 120 (63.5) 119 (63.6) 239 (63.6)

Yes 69 (36.5) 68 (36.4) 137 (36.4)
Surgery

No 145 (76.7) 144 (77.0) 289 (76.9)

Yes 44 (23.3) 43 (23.0) 87 (23.1)
Radiotherapy

No 152 (80.4) 147 (78.6) 299 (79.5)

Yes 37 (19.8) 40 (21.4) 77 (20.5)
Medication: chemotherapy setting [a]

Adjuvant 10 (5.3) 7(3.7) 17 (4.5)

Neoadjuvant 0 2(1.1) 2(0.5)
Number of prior regimens of chemotherapy

o] 179 (94.7) 178 (95.2) 357 (94.9)

1 10 (5.3) 9(4.8) 19 (5.1)
Prior anti-cancer medications

Carboplatin 1(0.5) 3(1.6) 4(1.1)

Cisplatin 7(3.7) 5(2.7) 12 (3.2)

Docetaxel 0 2(1.1) 2 (0.5)

Etoposide 1(0.5) 1(0.5) 2 (0.5)

Gemcitabine 2(1.1) 4(2.1) 6 (1.6)

Nedaplatin 2(1.1) 0 2 (0.5)

Oxaliplatin o] 1(0.5) 1(0.3)

Paclitaxel 0 2(1.1) 2(0.5)

Pemetrexed 2(1.1) 0 2(0.59)

Vinorelbine 5(2.8) 1(0.5) 6 (1.8)

[ a] A patient may have multiple settings.
Anvy prior anti-neoplastic therapy included patients who have had medication, radiotherapy or surgery.
Prior surgery = YES excludes diagnostic biopsies.

Numbers analysed

The Full Analysis Set (FAS) consisted of all patients to whom study treatment had been assigned by
randomisation. According to the intent to treat principle, patients were analysed according to the treatment
and strata to which they had been assigned during the randomisation procedure.

The Safety Set consisted of all patients who received at least one dose of study drug (ceritinib or pemetrexed
or carboplatin or cisplatin). Patients were analysed according to the study treatment they received. Patients
were classified according to treatment received, where treatment received was defined as (i) the intended
treatment if it was received at least once, or (ii) the first treatment received when starting therapy with
study medication if intended treatment was never received. Each patient was classified into and analysed
consistently within one (and only one) treatment arm.

The Per-Protocol Set (PPS) consisted of a subset of patients in the FAS who had an adequate tumour
assessment by the Investigator at baseline, a follow-up tumour assessment by the Investigator >5 weeks
after starting treatment (unless disease progression was observed by the Investigator or death was
observed, within 7 weeks), who received study drug only from the treatment arm they were randomized to
prior to cross-over and had no protocol deviations that led to exclusion from PPS.

The Crossover Analysis Set consisted of patients randomized to the chemotherapy arm, and who crossed
over to receive at least one dose of ceritinib. This analysis set was used for all safety evaluations collected
after patients crossed over into the extension treatment phase.

A total of 376 patients were randomized in a 1:1 ratio to the ceritinib arm (n=189) or chemotherapy arm
(platinum-based doublet with pemetrexed followed by pemetrexed maintenance in patients without
progressive disease after the first 4 cycles; n=187) and were included in the FAS. All efficacy analyses are
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based on the FAS, unless specified otherwise. All 189 patients randomised to the ceritinib arm were treated
whereas only 175 patients among the 187 patients randomised to chemotherapy were treated. Among the
187 patients randomized to chemotherapy: 87 patients started treatment with pemetrexed and cisplatin and
88 patients started treatment with pemetrexed and carboplatin and 12 patients were not treated (seven due
to patient/guardian decision, two due to AEs, two due to physician’s decision and one due to death). Further,
127 patients continued treatment with pemetrexed maintenance in the chemotherapy arm.

A total of 85 patients entered the extension treatment phase, among these 80 patients received at least one
dose of ceritinib and were included in the cross-over analysis set (three patients did not receive ceritinib as
of the data cut-off date and other two patients had died before start of first dose of ceritinib).

Outcomes and estimation

Primary efficacy results PFS per BIRC assessment

Table 13: Summary of progression-free survival per BIRC assessment by treatment arm (FAS)

Ceritinib Chemotherapy
750 mg N=187
N=189
n/N (%) 89/189 (47.1) 113/187 (60.4)
Percentiles (95% CI) (months)
25th 6.8 (4.1, 8.2) 3.6(2.6,4.1)
Median 16.6 (12.6, 27.2) 8.1(5.8,11.1)
75th 27.7 (26.3, NE) 16.4 (13.9, NE)

% Event-free probability estimates (95% CI)

3 months 82.1 (75.7, 87.0) 77.2(70.1, 82.9)
6 months 75.0 (67.9, 80.8) 56.8 (48.6, 64.1)
9 months 66.6 (59.0, 73.1) 44.8 (36.7, 52.5)
12 months 59.9 (52.1, 66.8) 40.4 (32.5, 48.2)
15 months 54.1 (46.2, 61.3) 30.5 (23.0, 38.4)
18 months 48.7 (40.6, 56.4) 23.3(16.3, 31.2)
21 months 47.6 (39.3, 55.4) 21.7 (14.5, 29.7)
24 months 47.6 (39.3, 55.4) 18.6 (10.9, 27.9)
27 months 38.2 (24.8, 51.4) 18.6 (10.9, 27.9)

Percentiles with 95% ClIs were calculated from PROC LIFETEST output using method of Brookmeyer and Crowley (1982).
% Event-free probability estimate was the estimated probability that a patient remained event-free up to the specified time
point. % Event-free probability estimates were obtained from the Kaplan-Meier survival estimates; Greenwood formula was

used for Cls of KM estimates.

n: Total number of events included in the analysis.
N: Total number of patients included in the analysis.
Source: [Study A2301-Table 14.2-1.1]
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Both log-rank and Cox regression model were stratified by presence or absence of brain metastases, WHO status (O versus 1-2) and
presence or absence of prior adjuvant chemotherapy. P-value is one sided and is based on the stratified log rank test.

Figure 15: Kaplan-Meier plot of progression-free survival per BIRC assessment by treatment

arm (FAS)

Hazard ratio for PFSs by BIRC in the different randomization strata are as follows: patients with brain
metastases (HR=0.80; 95% CI: 0.50, 1.28); patients without brain metastases (HR=0.45; 95% Cl: 0.32,
0.64); WHO status 0 (HR=0.60; 95% CI: 0.37, 0.98), WHO status 1-2 (HR=0.53; 95% CI: 0.37, 0.75),
patients with prior adjuvant chemotherapy (HR=0.58; 95% CI: 0.04, 9.30) and patients without prior
adjuvant chemotherapy (HR=0.55; 95% CI: 0.41, 0.73).
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Table 14: Summary of reasons for censoring patients in PFS analysis by treatment arm(Full
analysis set)

LDK378
750 mg Chemotherapy
Study analysis N=189 N=187
endpoints Reason of censoring n (%) n (%)
PFS by BIRC aasessment Number of patients censored 100 { 52.9) 74 { 39.86)
Reason of censoring

Ongoing without ewvent [a] T6 { 40.2) 31 { le.6)

Lost to follow-up [bB] 1 ( 0.5) a

Withdrew consent 5 2.g) 12 { ©.4)

Initiation of new anticancer therapy 11 { 5.8 25 { 13.4)

Event documented after two or more missing tumor assessments 5 2.8) 2 { 1.1)

BAdequate assessment no longer available [c] 2 [ 1.1) 4 [ 2Z.1)
PFS by investigator Number of patients censored 97 ( 51.3) &8l { 32.8)
assessment

Reason of censoring

Ongoing without ewvent [a] T8 ( 41.3) 28 ( 15.0)

Lost to follow-up [bB] 1 ( 0.5) a

Withdrew consent 5 2.8) 12 { ©.4)

Initiation of new anticancer therapy 6 [ 3.2) l1é { E.86)

Event documented after two or more missing tumor assessments 5 ( 2.8) 2 ({ 1.1)

Ldeguate assessment no longer available [c] 2 [ 1.1) 3 ({ 1l.g8)

[a] Patients without ewvent and had adequate follow-up as of data cut-off.

[E] Becorded on the ‘End of Treatment Phase Completion’, “End of Extension Treatment Phase Completion’ and
‘Post-treatment Phase Completion® CRF pages.

[c] Patients censored without adeguate evaluations for a specified period prior to data cut-off or without
adequats baseline assessment.

Supportive and sensitivity analyses of PFS by BIRC assessment

The results of the PFS analysis using the PPS were consistent with that of the primary analysis based on the
FAS. The results yielded a HR of 0.56 (95% CI: 0.42, 0.75; p<0.001); the median PFS as assessed by BIRC
(95% CI) was 16.6 months (95% CI: 12.6, 27.2) and 8.1 months (95% Cl: 5.8, 11.1) for the ceritinib arm
and chemotherapy arm, respectively.

The following baseline covariates were included in a stratified multivariate Cox proportional hazard
regression model for PFS assessed by BIRC: stage of disease, geographic region, age, race and gender. The
treatment effect hazard ratio (HR=0.50, 95% CI: 0.37, 0.66) after adjusting for the baseline covariates was
similar to the stratified Cox regression model hazard ratio from the primary PFS analysis.

Table 15: Sensitivity analyses — Study A2301

Stratified log-rank test and Cox regression model for PFS, comparison of LDE378 750 mg with chemotherapy,
including PD events assessed by either BIRC or inwvestigator as PFS events
{(Full analysis set)

Log-rank Test [a] Cox Model [a]
Median Time (95% CI) p—-value Hazard Ratio 95% CI
Event/N (%) {months) [b] [c] [d]
All Patients
LDK378 750 mg 101/189 (53.4) 13.9% (11.0, 19.1) < 0.001 0.55 (0.42, 0.72)
Chemotherapy 129/187 (&9.0) 6.8 ( 4.3, 8.3)

Stratified log-rank test and Cox regression model for E"FS_per BIRC assessment, comparison of LDE378 750 mg
with chemotherapy - stratified by randomization stratification factors as per clinical database at baseline
{(Full analysis set)

Log-rank Test [a] Cox Model [a]
Median Time (95% CI) p-value Hazard BRatio 95% CI
Event/N (%) (months) [b] [c] [d]
All Patients
LOK378 750 mg Bo/189 (47.1) l6.& (12.8&, 27.2) < 0.001 0.55 (0.41, 0.73)
Chemotherapy 113/186 (&0.8) B.1 { 5.8, 10.8&)
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Unstratified log-rank test and unstratified Cox fegiessicn model for PES per BIRC assessment,
comparison of LDK378 750 mg with chemotherapy
{Full analysis set)

Log-rank Test [a] Cox Model [a]
M=dian Time (95% CI) p—value Hazard Ratio 95% CI
Event/N (%) {months) [b] [g] [d]
411 Patients
LDK378 750 mg B9/189 (47.1) le.& (12.6, 27.2) < 0.001 0.53 (0.40, 0.70)
Chemotherapy 1137187 (60.4) 8.1 { 5.3, 11.1)

Stratified log-rank test and Cox regression model for ﬁFS‘per BIRC'assesamEnt, comparison of LDOK378 750 mg
with chemctherapy, excluding the start of anti-necplastic therapy as a reascn for censoring
{Full analysis set)

Log-rank Test [a] Cox Model [a]
Median Time (95% CI) p-value Hazard Ratio 95% CI
Event/N (%) (months) [b] [£] [d]
211 Patients
LDE378 750 mg 1/189 (48.1) le.4 (12.5, 27.2) < 0.001 0.5 (0.43, 0.75)
Chemotherapy 114/187 (&€1.0) B.1 ( 5.8, 11.1)

Stratified log-rank test and Cox regression model for PFS per BIRC assessment, comparison of LDK378 750 nmg
with chemotherapy, including the start of anti-neoplastic therapy as a PFS event
{(Full analysis set)

Log-rank Test [a] Cox Model [a]
Mzdian Time (95% CI) p-value Hazard Ratio 95% CI
Event/N (%) (months) [b] [c] [d]
211 Patients
LDE3TE 750 mg 100/189 (52.9) 15.4 (11.3, 25.2) < 0.001 0.52 (0.40, 0.87)
Chemotherapy 138/187 (73.8) 6.0 ( 4.3, 7.9)

Stratified log-rank test and Cox regression model for PFS per BIRC assessment, comparison of LDE378 750 mg with
chemotherapy, including events for patients with at least two tumor assessments missing pricr
to the PF5 events
{Full analysis set)

Log-rank Test [a] Cox Model [a]
Mzdian Time (95% CI) p—value Hazard Ratio 95% CI
Event/N (%) (months) [b] [c] [d]
211 Patients
LDK378 750 mg %4/189 (49.7) 16.4 (12.2, 27.2) < 0.001 0.56 (0.42, 0.74)
Chemotherapy 1157187 (€1.5) B.1 { 5.8, 10.8&)

Key secondary efficacy results - OS

As pre-specified in both the protocol and statistical analysis plan, statistical testing was performed on OS,
based on a hierarchical testing procedure adopted for the study, as the primary efficacy endpoint PFS by
BIRC assessment was statistically significant favouring the ceritinib arm. This is the second interim analysis
os.

The study did not cross the efficacy stopping boundary for OS at this second interim analysis. Testing was
performed at a one-sided 0.0006 level of significance and the boundary was determined as per the
predefined hierarchical testing procedure based on the planned 4-look Lan-DeMets group sequential design
with O’Brien-Fleming type boundary.
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Time (Months)

Mo. of patients still at rizk
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LDK378 750 mg 189 180 175 171 1eb 155 150 138 103 77 5 3% 26 18 & 3 2 0

Chemotherapy 187 172 161 150 146 141 134 124 97 69 4% 35 19 10 5 1 0 0

Both log-rank and Cox regression model are stratified by presence or absence of brain metastases, WHO status
(0 versus 1-2) and presence or absence of prior adjuvant chemotherapy. P-value is one sided and is based on the
stratified log rank test.

Figure 16: Kaplan-Meier plot of overall survival by treatment arm (FAS)

Table 16: Summary of reasons for censoring patients in OS analysis by treatment arm (Full
analysis set)

LDE373
TE0 mg Chemotherapy
Study analysis H=189 H=187
endpoint Reascn of censoring n (%) n (%)
03 Humber of patients censored 141 ( 74.6) 1ZEB ( ©6B.4)
Reascon of censoring
Rliwe [a] 131 ( &©9.3) 110 ({ 58.8)
Lost to follow-up [b] 10 [ 5.3) 18 { 9.8)

The results of the OS analysis based on the PPS were similar to those assessed on the FAS (HR=0.81 with
95% CI: 0.55, 1.20; p=0.144) using stratified Cox model.

The following baseline covariates were included in a stratified multivariate Cox regression model for OS:
stage of disease, geographic region, age, race, and gender. The treatment effect on the hazard ratio
(HR=0.68, 95% CI: 0.46, 1.00) after adjusting for these baseline covariates was comparable to the
stratified Cox regression model hazard ratio from the primary OS analysis.

Of note, at the time of interim analysis for OS, a total of 109 out of 175 patients treated in the chemotherapy
arm received subsequent anti-neoplastic medication after discontinuation of chemotherapy. Of the 175
treated chemotherapy arm treated patients, 105 (60.0%) received a subsequent ALK-inhibitor as first
treatment after discontinuation of chemotherapy including the 80 patients who received ceritinib in the
extension treatment phase as per protocol. The additional 25 patients who did not cross-over received an
ALK inhibitor as first treatment after discontinuation of chemotherapy. These ALK inhibitors received
included crizotinib (23 patients), alectinib (one patient), and ceritinib (one patient). In addition, four
patients received other chemotherapy as first treatment after discontinuation of study treatment with
chemotherapy.

A sensitivity analysis using rank-preserving structural failure time (RPSFT) was performed to correct for
confounding introduced by the change of treatment when patients crossed-over from chemotherapy arm to
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ceritinib arm. After adjustment for cross-over with the RPSFT model, the HR estimate from the RPSFT
analysis was similar to the one from the primary OS analysis (HR=0.73; 95% CI: 0.49, 1.10). However the
data was immature at the time of this primary analysis.

PES by Investigator assessment (secondary endpoint)

100
L] & Censonng Times
—=— LDK378 750 mg (n/MN = 92/189)
aod4 0 - 7 a--~ Chemotherapy (nfN = 126M187)
I='\
g
=
=
& 60
3
£
=
3 404 Hazard Ratio =043 .
95% C1(0.37. 0.64 T
e (0.37.064) 1_‘1
204 Kaplan-Meier medians (35% CI) (Months) e
LDK378 750 mg: 16.8 (135, 252) "‘ﬁ-ﬁ«bmac
Chemotherapy: 7.2 (5.8, 9.7) Brocodyesommeomnseonnfy
04 Logrank p-value = <001

T T T T T T T T T T T T T T T T T T
o 2 4 6 8 M0 12 14 16 18 20 22 24 26 283 30 32 34

Time (Months)
No. of patents stll at nsk
Time (Months) 0 2 4 B 38 10 12 14 16 18 20 22 24 26 28 30 32 34

LDK378 750mg 189 167 146 12% 120 111 14 &0 67 46 37 27 17 1N 1 1 1 0

Chemotherapy 1837 143 119 87 76 &4 353 38 25 17 11 [ 2 1 1 0 0 0

Both log-rank and Cox regression model were stratified by presence or absence of brain metastases, WHO status
and presence or absence of prior adjuvant chemotherapy as per randomization. P-value was one sided and was
hased on the stratified log rank test.

Source: Figure 14.2-12

Figure 17: Kaplan-Meier plot of progression-free survival per Investigator assessment by
treatment arm (FAS)

As of the data cut-off date, the median follow-up time for PFS by Investigator assessment was 13.7 months
(range: 0 to 33.6 months) for the ceritinib arm and 5.6 months (range: 0 to 28.4months) for the
chemotherapy arm

Hazard ratio for patients in different stratifications were as follows: patients with BM (HR=0.66; 95% CI:
0.41, 1.05); patients without BM (HR=0.42; 95% CI: 0.30, 0.59); WHO status 0 (HR=0.51; 95% CI: 0.32,
0.80),WHO status 1-2 (HR=0.48; 95% CI: 0.34, 0.67), patients with prior adjuvant chemotherapy
(HR=0.34; 95% CI: 0.03, 3.85) and patients without prior adjuvant chemotherapy (HR=0.49;95% CI: 0.37,
0.65).

The results of the PFS analysis by Investigator assessment using the PPS were consistent with those of the
PFS analysis based on the FAS. The results yielded a HR of 0.50 (95% CI: 0.38, 0.65; p<0.001 one-sided,
stratified log-rank test); the median PFS as assessed by Investigator assessment (95% Cl) was 16.8 months
(95% CI: 13.5, 25.2) and 7.2 months (95% ClI: 5.8, 9.7) for the ceritinib arm and the chemotherapy arm,

respectively.

High concordance rates in the assessment of PFS event type between BIRC and Investigator review was
observed with 88.4% for the ceritinib arm and 86.6% for the chemotherapy arm.
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Table 17: Progression free survival as assessed by Investigator vs BIRC by treatment arm (FAS)

Investigator

assessment
PFS results _BIRC assessment PFS results_
Death PD Censor
n (%) n (%) n (%)
Ceritinib 750 mg (N=189) Death (n=9) [a] 9(100) 0 0
[b] 9(90.0) 0 0
PD (n=83) [a] 1(1.2) 70 (84.3) 12 (14.5)
[b] 1(10.0) 70 (88.6) 12 (12.0)
Censor (n=97) [al] 0 9(9.3) 88 (90.7)
[b] 0 9(11.4) 88 (88.0)
Total 10 79 100
Chemotherapy (N=187) Death (n=8) [a] 5 (62.5) 3 (37.9) 0
[b] 5(62.5) 3(2.9) 0
PD (n=118) [al 3(25) 99 (83.9) 16 (13.6)
[b] 3 (37.9) 99 (94.3) 16 (21.6)
Censor (n=61) [a] 0 3(4.9) 58 (95.1)
[b] 0 3(2.9) 58 (78.4)
Total 8 105 74

N: The total number of patients in FAS. Death refers to death without PD.
n: Number of patients who were at the corresponding category.
[a] row percent rates were calculated as the number of patients in the corresponding cell (e.g.

Death/Death) divided by the total number of patients corresponding to that particular row as per Investigator
assessment (e.g. all patients with Investigator PFS result = Death).

[b] column percent rates were calculated as the number of patients in the corresponding cell

(e.g. Death/Death) divided by the total number of patients corresponding to that particular column as per BIRC
assessment (e.g. all patients with BIRC assessment PFS result = Death).

Overall response rate (secondary endpoint)

Table 18: Best overall response per BIRC assessment by treatment arm (FAS)

Ceritinib
750 mg Chemotherapy
N=189 N=187
95% CI
n (%) [a] n (%) 95% Cl[a]
Best overall response
Complete Response (CR) 1(0.5) 0
Partial Response (PR) 136 (72.0) 50 (26.7)
Stable Disease (SD) 20 (10.6) 79 (42.2)
Progressive Disease (PD) 19 (10.1) 26 (13.9)
Non-CR/Non-PD 3(1.6) 9(4.8)
Unknown (UNK) 10(5.3) 23(12.3)
Overall Response Rate (ORR: CR+PR) 137 (72.5) (655, 50 (26.7) (20.5,
78.7) 33.7)
Disease Control Rate (DCR: CR+PR+SD+Non- 160 (84.7) (78.7, 138 (66.9,
CR/Non-PD) 89.5) (73.8) 79.9)

N: The total number of patients in the Full Analysis Set. It is the denominator for percentage (%) calculation.
n: Number of patients who were at the corresponding category.

[a] Exact binomial 95% Confidence Interval.

Non-CR/Non-PD refers to best overall responses that were neither CR nor PD per RECIST 1.1

criteria for patients with non-measurable disease only at baseline.

Source: Table 14.2-3.1
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Best Y%change from basdline (messurable lesions)

LDK378750mg (n=173)

LDK378 750 mg
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* Schange in target |eson avalable but contradicted by overdl lesion reponase = PD (contradicting assesament
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Figure 18: Waterfall plot for best percentage change from baseline in sum of diameters per BIRC

assessment (FAS)

Table 19: Best overall response per Investigator assessment by treatment arm (FAS)

Ceritinib
750 myg Chemotherapy
N=189 N=187
95% ClI
n (%) [a] n (%) 95% Cl[a]
Best overall response
Complete Response (CR) 5(26) 0
Partial Response (PR} 134 (70.9) 60 (32.1)
Stable Disease (SD) 30 (15.9) 82 (43.9)
Progressive Disease (PD) 11(5.8) 21(11.2)
Unknown (UNK) 9(4.8) 24(12.8)
Overall Response Rate (ORR: CR+PR) 139 (73.5) (66.7, 60 (32.1) (25.5,
79.7) 39.3)
Disease Control Rate (DCR: CR+PR+SD+Non- 169 (89.4) (841, 142 (69.2,
CR/Non-PD) 93.4) (75.9) 81.9)

N: The total number of patients in the Full Analysis Set. It is the denominator for percentage (%) calculation.
n: Number of patients who were at the corresponding category.
[a] Exact binomial 95% Confidence Interval.
Non-CR/Non-PD refers to best overall responses that were neither CR nor PD per RECIST 1.1
criteria for patients with non-measurable disease only at baseline.

Source: Table 14.2-3.2

Disease control rate

Disease control rate as assessed by BIRC was higher in the ceritinib arm compared to the chemotherapy arm
(84.7%, 95% ClI: 78.7, 89.5 and 73.8%, 95% CI: 66.9, 79.9, respectively).
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Duration of response

Among patients with a confirmed CR or PR, the median DOR per BIRC assessment was longer in patients
treated with ceritinib (23.9 months; 95% CI: 16.6, NE) compared to patients treated with chemotherapy

(11.1 months; 95% ClI: 7.8, 16.4).

1004
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40 ] 4 Censoring Times pere e ey
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----- pren- Chemotherapy (/N = 22/50)
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Figure 19: Kaplan-Meier plot of duration of response per BIRC assessment by treatment arm
(FAS — Patients with confirmed CR or PR)

Time to response

Among patients with confirmed CR/PR, 124/137 (90.5%) patients achieved the first documented response
during the first 12 weeks on treatment with ceritinib compared to 16/50(32%) patients treated with
chemotherapy. The median time to first response for patients with confirmed CR or PR was 6.1 weeks
(range: 5.1 to 61.7 weeks) in the ceritinib arm and 13.4 weeks (range: 5.1 to 90.1 weeks) in the

chemotherapy arm.

Intracranial response

Of the 121 patients (61 patients in the ceritinib arm and 60 patients in the chemotherapy arm) who had
measurable or non-measurable brain metastases at baseline as per BIRC neuro-radiologist review, 106
patients had at least one post-baseline assessment allowing the evaluation of the response to the study
treatment. The proportion of patients with five or more number of brain lesions was 19/61 (31.1%) and was
15/60 (25.0%) in the ceritinib and chemotherapy arm respectively. Fifty-five of 121 patients had
measurable disease in the brain at baseline, among whom 44 patients had measurable lesions and who had
a baseline and at least one post-baseline assessment (22 patients each in the ceritinib arm and the
chemotherapy arm). Of the 121 patients with brain metastasis, 24/61 patients in the ceritinib arm and 24/60
patients in the chemotherapy arm had received prior radiation therapy to brain, 22/24 patients in the
ceritinib arm and 21/24 patients in the chemotherapy arm had radiation to the brain within 3 months prior

to randomization.
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Table 20: Intracranial responses as per BIRC neuro-radiology review

Brain metastases OIRR (CR+PR) Median DOIRME! ICBR at 12 weeks ICBR at 24 weeks IDCR (CR+PR+SD+Non-

at baseline n%, 95% CIi Months, 95% CIEl n%, 95% CIt n%, 95% CIE CR/Non-PD)
n%, 95% CIE

Ceritin  Chemotherapy Ceritinib Chemotherapy Ceritinib Chemotherapy Ceritinib Chemotherapy Ceritinib Chemotherapy

ib

Measurable brain ~ N=22 N=22 N=16 N=6 N=22 N=22 N=22 N=22 N=22 N=22
disease and at 727%,  27.3%, (107, 16.6 NE (15 NE)  864% 68.2% (45.1, 86.4% 50.0% (282, 86.4%  90.9%: (708,
least one post- (49.8, 50.2) (8.1, NE) (65.1, 86.1) (65.1, 71.8) (65.1, 98.9)
baseline 89.3) 97.1) 97.1) 97.1)

assessment

Measurable brain N=13 N=18 N=9 N=5 - - - - N=13 N=18
disease and at 69.2%,  27.8%, (9.7, 16.6 NE (1.5, NE) - - - - 92.3% 94.4% (727,
least one post- (388, 53.5) (54, (64.0, 99.9)
baseline 90.9) 16.6) 99.8)

assessment and

without prior

radiotherapy

Measurable or N=54 N=52 NE=25 NEI=11 N=54 N=52 N=54 N=52 N=54 N=52
non-measurable  4g3%,  21.2%, (11.1, 166  184(15,184) 796% 75.0% (61.1, 70.4% 55.8% (413, 88.9% 92.3% (815,
braindisease and (376, 34.7) (8.1, (66.5, 86.0) (564, 69.5 (774, 97.9)
atleastonepost-  gpy) 213) 89.4) 82.0 95.8)

baseline

assessment

Measurable or N=32 N=31 N=15 N=9 - - - - N=32 N=31
non-measurable  4g9%  29.0%, (142, 124,  9.9,(15,184) - - - - 90.6% 96.8% (63.3,
brain disease and (g 1, 48.0) (6.5, (75.0, 99.9)
atleastone post- g5 3) NE)[c] 98.0)

baseline

assessment,

without prior

radiotherapy

N: Number of patients who were at the corresponding category.

[a] Exact binomial 85% Confidence Interval

[b] Patients with confirmed intracranial CR or PR.

[c] DOIR rate at 15 months for the ceritinib arm was 42 2% (95%CI1:14.9, 67.7)

Patient reported outcomes

The compliance of patients completing the quality of life questionnaires was high with > 80% of the patients
in the ceritinib and chemotherapy arm completing the LCSS, EORTC QLQ C30, EORTC QLQ-LC13, and
EQ-5D, questionnaires at most of the time points during the course of the study.

Improvements were reported for the majority of lung cancer specific symptoms in the ceritinib arm
compared to the chemotherapy arm.

Specifically, time to deterioration for the composite endpoint of cough, pain and dyspnoea was prolonged in
the LCSS (NE months vs 18.4 months, HR=0.61; 95% CI: 0.41, 0.90) and QLQ-LC13 (23.6 months vs 12.6
months, HR=0.48, 95% Cl: 0.34, 0.69) instruments for ceritinib versus chemotherapy.

The probability of patients not having a definitive deterioration for the LCSS composite endpoint in the
ceritinib arm at 24 months was 55.3% (95% ClI: 43.6, 65.5) compared to 25.9% (95% CI: 6.8, 50.8) in the
chemotherapy arm. The probability of patients not having a definitive deterioration for the QLQ-LC13
composite endpoint at 18 months was 60.8% (95% CI: 51.8, 68.7) compared to 34.4% (95% ClI: 23.4,
45.7) for the ceritinib arm and chemotherapy arm respectively.

Four out of six LCSS symptom scales (pain, cough, shortness of breath and fatigues), LCSS total score,
average symptom burden index, normal activity status, total symptom distress and overall quality of life
were improved in the ceritinib arm compared to the chemotherapy arm. The symptom scales for appetite
loss and haemoptysis showed no change in the ceritinib arm compared to chemotherapy.

Eight out of ten QLQ-LC13 scales (including the three item overall dyspnoea scale) showed improvements in
the ceritinib arm compared to the chemotherapy arm. Improvements in the two scores for pain in arm or
shoulder and haemoptysis were not significant.

The QLQ-C30 guestionnaire on general cancer symptoms showed improvements in four (physical

functioning, emotional functioning, social functioning and role functioning) out of five functional scales and
six (fatigue, pain, dyspnoea, insomnia, constipation and financial difficulties) out of nine individual scales.
Patients receiving ceritinib achieved less favourable outcomes than those on chemotherapy for diarrhoea as
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well as for nausea and vomiting scales, however no deterioration in the overall Quality of Life for patients
was observed despite the longer exposure to ceritinib. In addition, improvements were demonstrated for
ceritinib versus chemotherapy with improvements in most symptom scores, functional domains and for

Global Health Status / QoL in the same instrument.

Ancillary analyses

Subgroup

All patients
Geographic region
South America
Europe

Asia Pacific

Age (years)

<65 Years

>= 65 Years

Sex

Male

Female

Race

Caucasian

Asian

Brain metastases at screening
Absence

Presence

Brain metastases at baseline per BIRC

assessment using RECIST 1.1
Absence
Presence

WHO status
0
=1

Prior adjuvant chemotherapy
fes
No

Disease burden per BIRC assessment
baseline SOD for target lesions < median
SOD for target lesions
baseline SOD for target lesions >= median

SOD for target lesions
Smaking history

Never smoked

Ex-smoker or Current smoker

Except for WHO status', 'Brain metastases at Screening’ and 'Brain metastases at baseline per BIRC assessment

No.of Patients

376

18 ( 4.8)
199 (52.9)
159 (42.3)

295 (78.5)
81(21.5)

160 (42.6)
216(57.4)

202 (53.7)
158 (42.0)

255 (67.8)
121{32.2)
272(72.3)
104 (27.7)

139(37.0)
236 (62.8)

19(5.1)
357 (94.9)

177 (47.1)

184 (48.9)

230(61.2)
146 (38.8)

Hazard ratio and 95% CI

—_—
——

T T
01 10

— LDK378 better Chemo. better —

e e o o e o e -

0.55
0.65
0.54
0.60

0.58
0.45

0.41
0.63

0.44
0.66

.48

0.70

0.47

0.79

059
0.52

1.41
0.55

0.51

0.56
0.48

Median PFS (mon.)
HR LDK378 Chemo.
N=189 N=187
16.6 8.1
7.0 5.0
174 Tk
26.3 9.7
17:1 8.1
14.0 6.8
15.2 4.3
252 10.6
16.4 7.0
26.3 10.6
26.3 8.3
10.7 6.7
252 8.2
1.0 6.7
171 9.7
16.6 6.7
NE NE
16.4 75
26.3 10.6
13.9 5.6
16.6 8.3
15.7 5.8

using RECIST 1.1°, ‘Prior adjuvant chemotherapy’ Cox regression model stratified by presence or absence of
brain metastases, prior adjuvant chemotherapy and WHO status.

For 'WHO status’ Cox regression model was stratified by presence or absence of brain metastases, prior adjuvant

chemotherapy.

For ‘Brain metastases at screening’ and ‘Brain metastases at baseline per BIRC assessment using RECIST 1.1
Cox regression model was stratified by WHO status and presence or absence of prior adjuvant chemotherapy.

For ‘Prior adjuvant chematherapy’ Cox model was strafified by WHO status and presence or absence of brain

metastases

Figure 20: Forest plot for progression-free survival per BIRC assessment by subgroup (FAS)
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Table 21: Efficacy of ceritinib by BIRC in subgroups of patients by WHO performance status
(FAS)

Ceritinib Chemotherapy
750 mg
N=189 N=187
WHOPSO0 _ WHOPS 1 WHO PS 2 All patients | WHO PS 0 WHO PS 1 WHO PS 2 All patients
N=60 N=107 N=13 N=180 N=70 N=105 N=11 N=187
ORR by BIRC, n (%) | 51 (73.9) 77 (72.0) 9(60.2) 137 (72.5) 21 (30.0) 28 (26.7) 1014 50(26.7)
(5% Cly (619,837) (625,802)  (38.6,909) (655 78.7) | (196.424)  (185,36.2) 02 413 (205, 237)
DCRbyBIRC, n (%) | 61(88.4) 89 (83.2) 10 (76.9) 160 (84.7) 55 (78.6) 77(73.3) 5 (455) 138 (73.8)
(5% Cl) (78.4,040) (747,807) (462, 950) (787,895) | (674,875 (538,815 (16.7, 76.6) (66.9, 79.9)
Median DOR by N*=51 N'= N*=9 N*=137 N*=21 N'=28 N*=1 N"=50
EJE'&? 5?}0”"'5 247 239 82 239 114 11.1 59 11.1
(126,NE)  (237.NE) (2.8,15.0) (16.6, NE) (5.6, NE) (7.8,NE) (NE. NE) (7.8, 16.4)
Median PFS by 171 252 88 16.6 a7 67 6.1 81
BIRC - months (113 NE) (125,277 (1.8,16.4) (128, 27.2) (7.0,142) 43,97 ©02,15.1) (5.8,11.1)
(5% Cl)
% Event-free 542 578 250 54.1 245 285 16.7 305
probability (95% CI) | (408,65.8)  (47.2, 67.0) (6.0, 50.5) (462,61.3) | (218,475 (191, 385) {0.9,50.8) (23.0, 38.4)
at 15 months

Source: [A2301 EMA Response-Table 17-1], [A2301 EMA Response-Table 17-3], [A2301 EMA Response-Table 17-9], [CSR Study A2301 CSR-Table 14.2-1.1], [CSR
Study A2301 CSR-Table 14.2-3.1], [CSR Study A2301 CSR-Table 14.2-3.8]
N*: Number of responders

PES in patients who continued to receive pemetrexed in maintenance

Out of the 376 patients with ALK-positive advanced non-squamous NSCLC who were included in Study
A2301, 187 were randomized to the chemotherapy arm to receive pemetrexed-based platinum doublet
therapy. Eighty-seven (87) patients started treatment with pemetrexed and cisplatin, 88 patients started
treatment with pemetrexed and carboplatin. Twelve (12) patients were not treated (seven due to
patient/guardian decision, two due to AEs, two due to physician’s decision and one due to death). One
hundred and twenty seven (127) patients entered the pemetrexed maintenance phase after induction
therapy. Forty-eight (48) patients did not qualify for pemetrexed maintenance therapy at the end of the 4
cycles of induction. The primary reason for treatment discontinuation in these 48 patients was progressive
disease in 25 (52.1%), physician decision in 8 (16.7%), subject guardian decision in 7 (14.6%) patients,
deaths in 5 (10.4%) patients and AEs in 3 (6.25%) patients.

Table 22: Summary of patients characteristics for patients with and without Pemetrexed
maintenance treatment in study A2301 (FAS)

Ceritinib 750 mg Chemotherapy + Chemotherapy
N=189 pemetrexed maintenance  no maintenance

Patient characteristics N=127 N=48
Age (years)

Median (min, max) 55.0 (22, 81) 52.0(22,79) 57.0(29,79)
Age category (years) —n (%)

<65 years 143 (75.7) 109 (85.8) 35(72.9)

= 65 years 46 (24.3) 18 (14.2) 13 (27.1)
Gender —n (%)

Female 102 (54.0) 86 (67.7) 22 (45.8)

Male 87 (46.0) 41 (32.3) 26 (54.2)
Race —n (%)

Asian 76 (40.2) 58 (45.7) 17 (35.4)

Black 3(16) 2(16) 1(2.1)

Caucasian 104 (55.0) 63 (49.6) 30 (62.5)

Native American 3(1.8) 2(1.6) 0

Other 3(1.6) 2(1.6) 0
WHO Performance status — n (%)

0 69 (36.5) 50 (39.4) 15(31.3)

1 107 (56.6) 71(55.9) 29 (60.4)

2 13 (6.9) 5(3.9) 4(8.3)

Missing 0 1(0.8) 0
Metastatic site of cancer — n (%)

Bone 77(40.7) 49 (38.6) 26 (54.2)

Brain 59 (31.2) 39 (30.7) 19 (39.6)

Liver 34 (18.0) 22(17.3) 14 (29.2)

Based on BIRC assessment, 89/189 (47.1%) PFS events were observed in the ceritinib arm compared to

84/127 (66.1%) PFS events observed in the subset of 127 patients in the chemotherapy arm who received
pemetrexed maintenance. The median PFS was 16.6 months (95% Cl: 12.6, 27.2) in the ceritinib arm and
remain longer (+5.5 months) in favour of patients treated with ceritinib as compared to 11.1 months (95%
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Cl: 7.6, 13.8) in the

subset of 127 patients who received pemetrexed maintenance, with an hazard ratio

(HR) estimate of 0.68 (95% CI: 0.50, 0.92).

100

80

60

40

Frobakbility (%) of event-free

20+

= & x Censoring Times

—=—— LDK378 750 mg (n/N = 89/189)
----a---- Chemo PEM maintenance (n/M = 84/127)
— -%— - - Chemo PEM with CIS/CAR (n/N = 28/48)

Kaplan-Meier medians (95% CI) (Months)
LDK378 750 mg : 16.6 (12.6. 27.2)

Chemo PEM maintenance - 11.1 (7.6, 13.8)
. Chemo PEM with CIS/CAR - 1.7 (1.4.3.1)
*—x Tk,
& T
] 4
! T
X W - — - — - By o - e
b ---A

Time {Months)

LDK378 750 mg

Chemo PEM maintenance
Chemo PEM with CIS/CAR

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

Time (Months)
Mo. of patients =till at risk
0 2 4 ] 8 10 12 14 16 18 20 22 24 26 28 30 32 34

189 155 139 125 116 105 98 76 59 43 32 23 16 1 1 1 1 0
127 119 110 79 68 59 52 34 24 16 11 5 3 1 1 0 0 0
48 17 4 3 3 1 1 1 0 0 0 0 0 0 0 Q 0 0

- Chemo PEM maintenance denote patients in the chemotherapy arm who continued to receive at least a dose of pemetrexad as single agent (maintenance).
- Chemo PEM with CIS/CAR. denote patients in the chemotherapy am who did not continue to receive a dose of pemefrexed as single agent (maintenance).

Figure 21: Kaplan-

Meier plot of PFS per BIRC assessment by treatment arm and patients in the

chemotherapy arm who continued to receive at least a dose of Pemetrexed as single agent
maintenance and those who did not (safety analysis set)

An analysis of PFS based on BIRC assessment including patients who continued treatment beyond 15 weeks

in both treatment arms (127/175 patients in the chemotherapy arm and 156/189 patients in the ceritinib
arm) showed a median PFS of 25.2 months (95% Cl: 15.4, 27.7) in the ceritinib arm and 11.1 months (95%

Cl: 7.6, 13.8) in the

chemotherapy arm (HR 0.53 95%CI 0.38-0.74).

Summary of main study

The following table summarises the efficacy results from the main studies supporting the present

application. These summaries should be read in conjunction with the discussion on clinical efficacy as well as

the benefit risk assessment (see later sections).

Table 23: Summary of Efficacy for trial A2301

Title: A phase Il multicenter, randomized study of oral LDK378 versus standard
chemotherapy in previously untreated adult patients with ALK rearranged (ALK-positive), stage I1IB or 1V,
non-squamous non-small cell lung cancer

Study identifier

CLDK378A2301 (ASCEND-4)

Design Open-label, randomised vs chemotherapy in first line
Duration of main phase:
Duration of Run-in phase: Study ongoing
Duration of Extension phase:
Hypothesis Superiority
Treatments groups Ceritinib Ceritinib 750 mg once daily. 189 patients
Chemotherapy pemetrexed (500 mg/m2 iv q 21 days) plus cisplatin

(75mg/mz2iv q 21 days) or pemetrexed (500 mg/m2
iv g 21 days) plus carboplatin (AUC 5-6 iv g 21
days)for 4 cycles of treatment (Induction) followed
by pemetrexed alone as single-agent
(maintenance)every 21 days in patients without
progressive disease after induction chemotherapy.
187 patients
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Treatment with ceritinib or chemotherapy was
continued until the patient experienced PD,
unacceptable toxicity, pregnancy, start of a new
anti-cancer therapy, discontinues treatment at the
discretion of the patient or Investigator, lost to
follow-up, death,or study terminated by Sponsor
Endpoints and Primary PFS by BIRC time from the date of randomization to the date of
definitions endpoint the first radiologically documented disease
progression per BIRC assessment or death due to
any cause

Secondary oS time from date of randomization to date of death due
to any cause

Secondary ORR by BICR proportion of patients with a best overall response
(BOR) of complete response (CR) or partial response
(PR)

Database lock 11-Sep-2016

Results and Analysis

Analysis description Primary Analysis
Analysis population and Intent to treat
time point description
Descriptive statistics and | Treatment group Ceritinib Chemotherapy
estimate variability
Number of subject 189 187
PFS 16.6 8.1
(median; months)
95% CI 12.6, 27.2 5.8,11.1
oS NE 26.2
(median; months)
95% CI 29.3, NE 22.8, NE
ORR 72.5 26.7
(%)
95% CI 65.5, 78.7 20.5, 33.7
Effect estimate per PFS Comparison groups Ceritinib vs chemotherapy
comparison
HR 0.55
95% CI 0.42 0.73
P-value <0.001
oS Comparison groups Ceritinib vs chemotherapy
HR 0.73
95% CI 0.50, 1.08
P-value 0.056
Notes The data cut-off date for this primary analysis was 24-Jun-2016, when 202 PFS events

had been documented as per BIRC assessment and 218 PFS events per Investigator
assessment were documented. The analyses are presented using data locked on
11-Sep-2016. The study is ongoing. The median duration between randomization and
data cut-off date for all patients was 19.7 months

Analysis performed across trials (pooled analyses and meta-analysis)
No analyses performed across trials have been performed.
Clinical studies in special populations

As the laboratory eligibility criteria required patients to have adequate renal and hepatic function to be
eligible for Study A2301, specific subgroup analyses of patients with renal or hepatic impairment in the
targeted patient population were not feasible.
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Supportive study
No supportive study was submitted as part of this application.
2.4.3. Discussion on clinical efficacy

The MAH is seeking a new indication for the first-line treatment of adult patients with anaplastic lymphoma
kinase (ALK)-positive advanced non-small cell lung cancer (NSCLC). For that purpose, a Phase I,
open-label, randomized, active-controlled global study, CLDK378A2301 (ASCEND-4), for the first-line
treatment of ALK positive advanced NSCLC patients, has been submitted.

Patients were randomized in a 1:1 ratio to receive either ceritinib (750 mg once daily fasted) or
chemotherapy (pemetrexed [500 mg/m?] plus cisplatin [75 mg/m?] or carboplatin [AUC 5-6 iv q 21 days) in
the Treatment Phase. Patients who completed 4 cycles of treatment (induction) without progressive disease
subsequently received pemetrexed as single-agent (maintenance 500 mg/m?) every 21 day. Patients in the
chemotherapy arm were allowed to cross-over and receive ceritinib after BIRC-confirmed disease
progression. Patients in either arm were allowed to continue the assigned study treatment beyond
BIRC-confirmed disease progression in case of continued clinical benefit as per the Investigator.

Patients included in Study A2301 presented with locally advanced (not candidates for definitive
multimodality therapy) or metastatic ALK-positive hon-squamous NSCLC not previously treated with any
systemic anti-cancer therapy for advanced disease. Patients who were previously treated with neo-adjuvant
or adjuvant systemic therapy were eligible for enrolment only if relapse occurred more than 12 months from
the end of the adjuvant or neo adjuvant systemic therapy.

This population seems to represent a first line ALK positive NSCLC. Of note, patients with symptomatic CNS
metastases who were neurologically unstable or had required increasing doses of steroids within the 2 weeks
prior to screening to manage CNS symptoms, were excluded from the study and reflected in section 5.1 of
the SmPC.

Treatments administered in the control arm could be considered, from a regulatory point of view, as the SoC
at the time of the first patient was recruited (July 2013) since crizotinib received a positive opinion for
previously treated patients in July 2012. On 22 October 2015, the CHMP recommended the use of crizotinib
in first line setting. Doses of chemotherapy, the possibility of choosing between cisplatin or carboplatin and
maintenance option for those patients with at least SD after induction (4 cycles), reflected the clinical
practice at that time.

Baseline characteristics are evenly balanced. The median age of the population recruited was 54 years, with
a vast majority in WHO PS 0-1 (93%). Approximately, half of the population was Caucasian and 42% Asian.
Never smoked patients represent 61% of the patients randomised, which is characteristic of ALK positive
patients. Regarding the histology, adenocarcima, as expected, is the most frequent histology type in the
study.

The primary objective was to compare the anti-tumour activity of ceritinib versus chemotherapy, as
measured by PFS determined by a BIRC. Therefore, the primary endpoint was PFS per BIRC, which is
acceptable in first line of NSCLC within the context of an open-label design. The cross-over was allowed from
chemotherapy to ceritinib arm after BIRC-confirmed disease progression. The latter, from an ethical
perspective is totally acceptable, even though from a methodological point of view will have an impact on the
interpretability of the key secondary endpoint, OS.

The rest of secondary endpoints and exploratory variables appear adequate. Of note, the MAH did not follow
the national scientific advice from AEMPS (March 2013) and MPA (April 2013) with respect to using PFS2 as
an endpoint as recommended in the CHMP guideline. This is unfortunate as PFS2 results would have been of
great interest, in order to evaluate the impact of ceritinib on next line therapies.
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Sample size calculations and statistical methods are in principle agreeable, especially the fact that the study
is powered to detect a hazard ratio of 0.70 in OS. The analysis of efficacy variables and the several sensitivity
analyses pre-specified into the protocol will provide robustness to the main analysis.

The randomisation process, via IRT, and the stratification factors (WHO PS, BM and neo/adjuvant chemo)
are deemed appropriated.

Efficacy data and additional analyses

All patients randomised in ceritinib arm were treated but there were 12 subjects in the chemo group who
were randomised but untreated. More patients discontinued in chemotherapy arm than in ceritinib group
during the treatment phase, being the main reason disease progression. Among the 85 patients (in the
chemo arm) who entered the extension treatment phase, 80 had received a dose of ceritinib by the cut-off
date in the extension treatment phase. At the time of the data cut -off, 33/85 patients in the extension
treatment phase were still ongoing. In addition, 95 (50.3%) patients in the ceritinib arm and 30 (16.0%) in
the chemotherapy arm were still on study treatment in the treatment phase.

Patients treated with ceritinib in first line of ALK+ NSCLC obtain a gain of 8 months in terms of median PFS
(from 8 months to 16 months) with a HR of 0.55. From an efficacy point of view, the outcomes clearly point
out the benefit of ceritinib over chemotherapy. The percentage of events is 47% and 60% in ceritinib and
chemotherapy arms respectively. Reasons for censoring are mainly due to absence of event and initiation of
new anticancer therapy, the former higher for ceritinib and the latter more frequently reported for
chemotherapy. These results in terms of PFS seem robust enough as several sensitive analyses (including
the PPS) do not show important dissimilar outcomes, and subgroup analyses results were supportive.

The investigator’s assessment of PFS offers a similar result to the primary analysis based on BIRC. The delay
in the tumor progression observed in the PFS results (79 events out of 89 were progression) seems to be a
direct consequence of the antitumor activity, since the ORR associated to ceritinib (72.5%) are almost all
due to PR, with only 1 CR and 20 patients with SD. On the contrary, SD was the most frequent (42.2%)
response in the chemotherapy arm. The response rate offered by ceritinib seems durable, seeing as the
median of the duration of the response was 23.9 months (vs. 11 months in chemo group) even though these
data are not mature enough.

This superiority in progression free survival could be translated into a longer survival for patients treated
with ceritinib in first line, however, despite the positive trend observed in the interim analysis OS (HR 0.73
95% CI: 0.50, 1.08;p=0.056), did not reach statistical significance at the pre-specified one-sided
significance level of 0.0006. The final OS results could not show significant differences due to the cross-over
from ceritinib and the use of subsequent anti-neoplastic medication (109 out of 175 patients) with 60% of
patients in the chemotherapy arm treated with ALK inhibitors after progression (crizotinib in 23 patients).

In the subgroup of patients with brain metastases, ceritinib is showing a valuable OIRR, superior to
chemotherapy. The same trend was seen in those patients with and without prior radiotherapy. Despite the
exploratory nature of these analyses, the intracranial activity of ceritinib is deemed promising.
Unfortunately, the efficacy of ceritinib to delay the onset of brain metastases was not investigated in study
A2301, as only patients with identified brain lesions at baseline had subsequent scheduled brain
assessment. However, according the MAH, the long median PFS (exceeding 2 years) in the subgroup of
patients without brain lesions at baseline indicate that ceritinib may have delayed early or symptomatic
brain progression. Considering that delaying the onset of brain metastases was not investigated in study
A2301, it is considered impossible to draw any conclusion as regards whether ceritinib may delay the onset
of brain metastases or not.

PROs questionnaires were completed by 80% of patients, overall in the majority of the time-points of the
trial (Day 1 of each cycle). Results highlighted an improvement in overall health status over chemotherapy.

Assessment report
EMA/386332/2017 Page 59/101



The results indicated significant improvements in lung cancer specific symptoms shown by significant
improvements in most individual symptom scales and delay in time to deterioration of LCSS/QLQ-LC13
composite scores for patients receiving ceritinib versus chemotherapy. The QLQ-C30 showed improvements
in four out of five functional scales and in six out of nine individual scales. Furthermore, ceritinib showed
improvements versus chemotherapy in overall quality of life (LCSS), Global Health status/quality of life
(QLQ-C30) and in the EQ-5D index and Visual analogue score (VAS) scores. These results demonstrate an
overall health status benefit. However, due to the open-label design, and exploratory nature of these
analyses, these results should be interpreted with caution.

The landscape of frontline ALK positive setting is characterised by the use of crizotinib. In study 1014,
crizotinib significantly prolonged progression-free survival (PFS), the primary objective of the study,
compared to chemotherapy (without maintenance) as assessed by IRR (HR 0.45 95%CI 0.35, 0.60; Median
PFS 10.9 vs 7.0 crizotinib and chemotherapy respectively). ORR was 74% for crizotinib vs 45% in the
chemotherapy arm. OS data were not mature enough, but a positive trend was shown (HR=0.82; 95%ClI
0.54, 1.26). So, taking into consideration the results offered by ceritinib and despite the bias associated to
indirect comparison, ceritinib does not seem inferior to crizotinib, which is reassuring.

2.4.4. Conclusions on the clinical efficacy

Ceritinib has shown a clinically meaningful gain in PFS over chemotherapy in the first line of ALK positive
NSCLC. This improvement in the primary endpoint seems robust and supported by the secondary endpoint
endpoints. Comparing the study results from both products in the first line treatment of patients with ALK
positive NSCLC, it appears that ceritinib does not have a lower efficacy than that observed for crizotinib in a
similar clinical setting.

2.5. Clinical safety

Introduction

The safety review is based primarily on the results of the Phase 111 Study A2301. At the time of the data
cut-off date of 24 June 2016, the median duration of follow-up between the date of randomization to the
cut-off date for all patients was 19.7 months.

Comprehensive safety assessment of ceritinib is also provided from the pooled dataset (N=925) that
consists of all available safety data from the Study A2301 (excluding the safety data from the
extension-treatment phase) and six other Novartis-sponsored studies that had completed enrolment at the
time of data cut-off of 24 June 2016 (see Table 24).

Additional safety information (cumulative line listings of deaths and SAEs) reported in the Novartis global
pharmacovigilance safety database (ARGUS) for all 21 ongoing and two completed studies consisting of
1927 enrolled patients received as of the 10-Aug-2016. For completeness, safety of patients who were
treated in the lower dose groups from the two Phase | studies (Study X2101, N=44 and Study X1101, N=13)
are also summarized; and key safety findings of the few patients that were ongoing since the original
submission (Study X2101 [N=6] and Study X1101 [N=2]) are presented.

The latest Zykadia PSUR with a data lock point of 28 April 2016 provides additional information on estimated
3700 patients treated with ceritinib in post-marketing setting.
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Table 24: Studies contributing key safety data

SQUAMOUS NSCLC. The patients
randomizad 1o the chemotherapy
treatment were ailowad
crossover 1o recelve cantinib
treatment in the extensian
treatment phase, ony ater BIRC-
confirned RECIST-gefned PD was
gocumented.

Study Mumbsar of
Todal Mo. of Study

Data cut-off date Dwaalgn Ceritinlb doss patients treated Poodiny

Statug pationts subgroupa with certini :

Study ¥2101 Phase | with extenskon phiase, Diosa-ascaiation Cose-escalation | ALK+ NSCLC =7l M N=33 Mo

[3-May-2016 mallti-cantar, dose-escalation ety | phase: 50-T50mg | phase: 59 with priar -

Sty compistea I patients with ALK-positve once gl 3Ete0 | Eypanson catzotni 750 myg: n=163 &8
tumors Inciuding those who had Expanshon phase” | pnager oas LR+ NSOLD =750 mg: n=11 No
received prlor treatment with 750 myg once dally, ALK -
chematharapy {any rumbes of price | fasted Tokal at 750 mir ane 750 mg: n=a L
chemotherapies) andior crizotinib. 2354 ALK+ InnoM- | <750 mg: nes ™

NSCLE
cances 750 mg n=9 No

Study %1101 Phase |, muitl-cenier, dose- Dose-ascalation Dose-escalaion | s k+ NSCLC <750 mg: n=11 No

IE-Jan-2016 escalation study In Japaness phase: 300-720 ™, | phase: 13[0] with prior ALK 750 mg 1=k Yen

ongoing enroliment | patients with ALK-posttive tumors;  ( once dally, fasted | pypapenn = - -

complet (study previously treaied with any numbes Expansion phase: phase: D] ALK+ NSCLC =750 mg: r=2 No

ongoing) of prior che eg, and price | 750 Mg, once oaily, Tkt o 7 ALK nalve 750 Mg n=2 Yes
ALK Inhiokor therapy was allowed | fasted e . 2 v va—

NSCLE 750 mg n=1 No
cancers

Sty AZ201 Phase Il mui-center, sngle-am | 750 mg once dally, | 140

2o-plar-2016 study In adult patients with ALK- fasted

ﬂ'tl.lll'f mTﬂEtEﬂ PJE".I'I'E NSCLC FII'EHWY treated ALK+ NBCLC
'with crizofinib, and 1-3 lines of with prior T50 meg: n=140 Yag
chemiotharapy. p———

Stugy AZ203 Phase Il, Mut-center, sngle-am | 750 mg once dally, | 124

15-Mow-2015 study In crtzotinko ralve patients fasted

orgoing: enrollment | wim ALK-pastive NSCLC, who had N

compleas recaived Up ta 3 Ings of AURENSCLC | oo g mize Yen
chematherapy czotink nalve

Shugdy AZ109 Priase U1l, mulicenter, open-iabel, |Pnass (S day P | Phase I 20

300205 singie-am study In aduit Chinese | Run-in): single Phaze II- 103

onqoing: enrcilmend | patients with ALK-positive dose of 750 mg : ALK+ NSCLD

compleis advancad NSCLC previously - .
freated with crizotinib wim or Eﬂfﬂgiﬁm@m ﬁﬂg 750 mg: =103 Tes
wiTout chematheragy '

Study AZF03 Phase lll, glodal, mandomized, 750 mg once dally, | N=231

2-Jan-2016 open-abel study of oral cerfiini rasted Cartinlp=1135

ongoing: enmoilment | versus standand chematherapy In Diocetans=T3

compigia anlult patients with ALK-positive
NSCLC presiously reated with Pemeiraxed=20
chemaotharapy {one or two prior
ragimens, Incisding ane platinum- ALK+ NSCLC
based doubiet) and crimobnib. with prior TS0 mg: =115 b
Patienis randomizad 1o the crtzolinl
chemotherapy treatment were
allowed to crossover i recalve
ceritini fraatment In the extension
freatment phase, onily after BIRC-
confimed RECIST-gefined PD was
documentsd.

Stugy AZ301 Phase Ill gicbal, coen-iabel, active- | 750 mg once dally, | 276

24-Jun-2016 controlied, randomized study of fasted Carftinib: 159

ongoing enmilment | certinit ws. standard Arst-ine Chemo: 187

compiei chemotherapy (piatinum-based
doubiet with pemetresed Tollowed
by pemetexed maintenance In
patients without progressive
dis=ase afer 4 cycles) In previously

ALK+ NSCLC
untreated adult patients with AL K- .
posfive, stage IS or 1V, non- dmmmmmnlrt:;rn.'g 750 mg: =189 Yea

Faor studies X2101 and X1101, the 750 mg group Includes patients from bath e dose-escalation phase Weated at that dose and from the exparsion phase.
[3] 246 patients with NSCLC and 9 patients with another malgnancy
[b] 15 patients with NSCLC (S treated at 750 mg) and 1 patient with anather malgnancy treated at 750 mg)
[c] Enroiment In the expansion phase ks ongoing: 1 additional patient was enrolied In the expansion phase since the data cut-off for the CSR
Source: [Study X2101], [Swudy X1101), [Study A22301], [Stuty A2203), [Study AZ109), [Study A2303], [Swudy AZ301].

The database, analysis set, and treatment groups are presented in the table below.
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Table 25: Database, analysis sets and treatment groups

Treatment Number of patients
Analysis set Studies groupsicolumns in who received ceritinib
tables 750 mg qd
N . ) . Ceritimib 750 mg and
Safety set — Registration study AZ3I01 chemotherapy 189
X2101, X1101
p All NSCLC patients®
Safety set — pool '5'2212'1‘;'3203' treated with ceritinib: 25
TED mg
AZ2301, A2303
) L BO im AZ301
2 1 " F
Crossover analysis set AZ2301 and A2303 Ceeritinib 750 mg 74 in AZ300

" Only data from the 750 mg dose groups were pooled.
** Crossover analysis set was assessed separately and is presented in Section 2.1.0.

Patient exposure

Patient disposition

For patient disposition in Study A2301, please see Error! Reference source not found..

In the pooled dataset, 925 patients were treated with ceritinib. Of the 925 patients, 704 patients (76.1%)
discontinued treatment and 221 patients (23.9%) were still ongoing in the studies at the time of the

individual study data cut-off dates.

Table 26: Patient disposition by treatment group (FAS)

Study A2301 All patients
Chemotherapy Ceritinib 750 mg Ceritinib 750 mg
N=187 N=189 N=925
n (%) n (%) n (%)

Patients randomized 187 (100) 189 (100)

Patients treated 175 (93.6) 189 (100) 925 (100)
Treatment discontinued 157 (84.0) 94 (49.7) TO4 (76.1)
Treatment ongoing™® 30 (16.0) 95 (50.3) 221 (23.9)

Primary reason for end of treatment
Adverse event 18 (9.6) 15 (7.9) 78(8.4)

Completed ’ 0 ’ 0 ’ 16 (1.7)
Death 11 (5.9) 9 (4.8) &0 (6.5)
o a 5(0.5)

Lack of efficacy

Lost to follow-—up o 2{1.1) 7 (D.8)
Mo longer requires treatment 0 (4] 1{0.1)
Mon-compliance with study treatment 0 2{1.1) 2{0.2)
Physician decision 11 (5.9) T(3.7) 33 (3.6)
Progressive disease Q4 (50.3) 51 {27.0) 384 (41.5)
Protocol dewviation 0 1 {0.5) 2 (0.2)
Study terminated by sponsor 0 4] 1{0.1)
Subject’guardian decision 23(12.3) T(3.7T) 80 (3.6)
] a 35 (3.8)

Technical problems [a]
- Patients ongoing at the time of the individual study cutoff.
- Percentage is based on M.
- Reasons for discontinuation are from EOT completion CRF pages.
- Data cutoff for A2301: 24-Jun-2016, A2303: 26-Jan-2016, A2109: 30-Oct-2015, AZ201: 29-Mar-2016, X2101:
O3-May-2016, X1101: 28-Jan-2016, A2203: 15-Mov-2015.
- [a] From Study X2101 — patients rolled over to another study to continue receiving ceritinib treatment and this
was coded as ‘technical problems® as the primary reason for end of treatment.

Source: [SCS Appendix 1-Table 14 .1-1_1]

Exposure to treatment

Duration of exposure

Duration of exposure is summarised in Table 27.
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Table 27: Duration

of exposure to study treatment by treatment group (Safety set)

Study A230 paﬁa.nba
Chemotherapy Ceritinib | Certinib
Pematreesd Cleplalin | Carboplatin Owerall 750 mg TS0 myg
M=173 M=8T M=100 H=1T35 H=1&3 HN=325%
Exposurs categonas
{wieaks) - n (%)
=3 2 (1.1} o 2420 2(1.1) 216 4D [4.3)
3= 13 (7.4} 12 {13.8) 13 {13.0) 12{74) TET 35 (3.8}
Efn =0 12 (5.9} 5(5.7) 10 {10.0} 12{6.9)  442.1) A7 (5.1}
oo <12 423} 10{11.5)  20{20.0) 4(2.3) E (4.3] 24 (3.1}
1210 <15 17 (9.7} ST (ES.S) 48430 17{97) 1053 | 24448}
1510 <18 10(5.7) 3(3.4) 5 (5.0) 1057 3(16) | 26(2.8)
1810 <21 14 (8.0} o 2§20 14{80) 21§ 33 (3.6}
21 1o <24 g (5.1} - ] 9(5.1) 216 19 2.1}
24 {0 <27 7 (4m) - - 7 (4.0) = (2E) a7 (4.0}
27 1o <30 B (4.6} - - ajd.5) 1{0.5) 2d (2.6}
3010 <33 E(3.4) - - 5 (2.4) E2E) 36 (3.7}
=33 T2 41T - - 73417} 137 (72.5) | 585 (500
Exponurs [wasks)
K23n 36T 0.9 105 36.7 51.3 6.1
sD 2876 351 404 23.75 35.06 4357
Miaglan 60 120 120 269 6E.4 449
Mnimiem 0.7 3.0 o7 a7 10 0.1
Maximum 12%6.7 151 18.0 126.7 124.4 2001

M = numioer of patients who had at least one dosa of the comesponding drug

- Duration of exposuns (weeks) = (Las date of exposure 1o study drug — First date of exposure 1o study drug +

1)7.

- For chemotherapy dreg (pemeinzxed, clsplain or caropiating, 13t daie of exposure to study drug = minilast
dosing date of swudy dnag + 20 days, last contact date bafore 108t to Sollow-up, date of deah, date of data cutof)
- For chemotherapy treaiment [overall), last date of exposure fo chemeoiherapy Teaiment = minfiast dosing date
of any chematherapy drsg wih non-2ens dose + 20 days, last contact date before lost to Tollow-up, date of

death, date of data cutolm)

- Diata cutol Tor A2301: 24-Jun-2016, AZ303: 26-Jan-2016, AZ105: 20-0ct-20135, AZ201: 29-Mar-2016, X2101:
D3-May-201G, X1101: 28-Jan-2016, A2203 15-Mow-2015.

Source: [SCS Appendlx 1-Table 14.3-1.1]
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Cumulative dose, dose intensity, and relative dose intensity

Table 28: Summary statistics of exposure by treatment group (Safety set)

Study A2301 All patients
Chemotherapy
N=175
Pemetrex
ed Cisplatin Carboplatin  Ceritinib 750 mg | Ceritinib 750 mg

Exposure variable M=175 M=87 M=100 N=189 N=0925
Cumulative dose [a]

Mean 5653.2 2567 172 241581.0 222995 6

5D 4500.93 79.29 6.75 152600.90 178417 .52

Median 4000.0 2991 18.9 235800.0 185550.0

Minimum 400.0 729 34 52500 750.0

Maximum 19990.5 3750 33.0 6T6500.0 906750.0
Average dose [b]

Mean 489.3 T4.3 51 626.0 643.2

sD 30.62 282 0.79 124.82 115.66

Median 500.0 750 51 643.7 662 8

Minimum 2978 60.8 34 3178 288.4

Maximum 5247 787 T3 750.7 7507
Actual dose intensity [c]

Mean 480.1 7.7 51 579.6 598.9

5D 149.56 6.24 1.61 143.68 133.62

Median 480.5 T4.4 50 588.4 6092

Minimum 2480 43 4 33 2281 2267

Maximum 2100.0 9.7 16.4 750.0 750.0
Relative dose intensity [%a]

Mean 926 956 93.0 773 79.9

5D 942 833 1273 19.16 17.83

Median 058 992 93.8 78.4 81.2

Minimum 485 64.5 54.6 30.4 30.2

Maximum 102.4 106.2 1259 100.0 100.0

M = number of patients who had at least one dose of the comresponding drug

[a]- Cumulative dose is total dose of drug taken by a patient in the study (LDK378, mg; Pemetrexed and
cisplatin, mg/m2; Carboplatin, mg/mL x min)

[b]- Average dose is the average daily dose for LDK378 (ma/day) and the average dose per cycle for
chemotherapy drugs. {Pemetrexed and cisplatin, mg/fm2/cycle; Carboplatin, mg/mL x minfcycle)

[c]- Actual dose intensity (LDK378, mal/day; Pemetrexed and cisplatin, mg/m2/cycle;

Carboplatin, mg/mLxmin/cycle)

- Data cutoff for A2301: 24-Jun-2016, A2303: 26-Jan-2016, A2109: 30-Oct-2015, A2201: 20-Mar-2016, X2101:
03-May-2016, X1101: 28-Jan-2016, A2203: 15-Nov-2015.

Source: [SCS Appendix 1-Table 14.3-1.2]

Dose reductions and interruptions
Study A2301

Dose interruptions: The proportion of patients requiring at least one dose interruption was 78.3% for

ceritinib in study A2301. Dose interruption for ceritinib occurred over the treatment period, with the highest
percentage of dose interruption occurring between weeks 3 to 6 of treatment (24.9%), followed by 12.2%
between 6 to 9 weeks of treatment. Dose interruptions in the subsequent 3-week intervals were <10%. The
proportion of patients requiring only one dose interruption was 14.3%for ceritinib, and the median time to
first dose interruption was 6.1 weeks (range: 0.6 to 91.9).In the ceritinib group, the most frequently

reported reason for dose interruptions was AEs(95.3%), and primarily due to AEs of liver enzyme elevations.

The proportion of patients requiring at least one dose interruption was 44.6% for pemetrexed, 16.1% for
cisplatin, and 19.0% for carboplatin. The proportion of patients requiring only one dose interruption was
22.9% for pemetrexed, 9.2% for cisplatin, and 15.0% for carboplatin. The median time to first dose
interruption was 10.1 weeks (range: 3.0 to 104.3) for pemetrexed, 6.2 weeks (range: 3.0 to 9.7) for
cisplatin, and 6.1 weeks (3.1 to 10.6) for carboplatin. Among the patients with at least one dose
interruption, the most frequently reported cause for dose interruption was the occurrence of AEs
(pemetrexed: 73.1%, cisplatin:78.6%, and carboplatin: 78.9%. The dose interruptions/delays were
primarily due to hematology related AEs.
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Dose reductions: The proportion of patients requiring at least one dose reduction was 67.7% for ceritinib in
study A2301. Dose reductions for ceritinib occurred throughout the treatment period with a higher
percentage of dose reductions occurring during Week 3 to 6 (17.5%) and Week 6 to 9 (11.1%). Dose
reduction in the subsequent 3-week intervals was <10%. The proportion of patients with only one dose
reduction for ceritinib was 27.0%, and the median time to first dose reduction was 9.1 weeks (range: 0.9 to
85.1 weeks). The dose reductions were primarily due to AEs of liver enzyme elevations and GI AEs.

The proportions of patients requiring at least one dose reduction were 14.3%, 6.9%, and 15.0% for
pemetrexed, cisplatin, and carboplatin, respectively. The proportion of patients requiring only one dose
reduction was 12.0%, 6.9%, and 13.0% of for pemetrexed, cisplatin, and carboplatin. Among the patients
with at least one dose reduction, the most frequently reported reason was the occurrence of AEs for
pemetrexed (23/25, 92.0%), cisplatin (6/6, 100.0%) and carboplatin (13/15, 86.7%). The dose
adjustments were primarily due to haematology related AEs.

Pooled dataset

Dose interruptions: The proportion of patients requiring at least one dose interruption of ceritinib treatment
was 74.8%, and the dose interruptions occurred over the treatment period, with the highest percentage of
dose interruption occurring during 3 to 6 weeks (20.3%). Dose interruptions in the other 3-week intervals
were < 15%.The proportion of patients requiring only one dose interruption was 18.8%; the median time to
first dose interruption was 6.1 weeks (range: 0.3 to 122.9 weeks). Among the patients with at least one dose
interruption, the most frequently reported reason for dose interruption was the occurrence of AEs (92.2%).
The dose interruptions were primarily due to elevations in liver enzymes.

Dose reductions: In the pooled dataset, 575 patients (62.2%) required at least one dose reduction of
ceritinib treatment. Dose reductions for ceritinib occurred throughout the treatment period with a higher
percentage of dose reductions occurring during Week 3 and 6 of treatment (14.3%) and Week 6 and 9 of
treatment (12.0%). Dose reductions in the other 3-week intervals were <10%.The proportion of patients
requiring only one dose reduction was 29.7%, and the median time to first dose reduction was 7.4 weeks
(range: 0.4 to 148 weeks). Among the patients with at least one dose reduction, the primary reason for dose
reductions were AEs (531 patients, 92.3%), and the dose reductions were primarily due to elevations in liver
enzymes and GI AEs.

Demographic and other characteristics of study population
Characteristics of patients enrolled in study A2301 are summarised in the clinical efficacy section.

The pooled dataset is predominantly representative of previously treated ALK-positive advanced NSCLC
patients including predominantly chemotherapy alone or chemotherapy and crizotinib, except for A2301;
the demographics were similar in Study A2301 and pooled dataset, except for WHO performance status.
Patients had a median age of 53 years (range: 22 to 82 years), 81.8% of the patients were<65 years old,
and 53.5% were female patients. Majority of the patients were either Caucasians (51.1%) or Asians
(46.1%). In addition, 90.6% of patients had WHO/ECOG PS score of 0-1. Smoking history was not collected
in studies X1101, A2201 andA2203; therefore smoking history of the pooled dataset is not presented. The
median time since initial diagnosis of primary site to start of study treatment in the pooled dataset was 14.3
(range: 0.5 to 283.1months) reflecting the more advanced disease of these patients with previous
treatments (StudyA2301 - 1.6 months, range: 0.5 to 129.1 months). Adenocarcinoma was the predominant
histology (94.9%), and majority of the patients (78.3%) presented with Stage IV disease at the time of
diagnosis. Key sites of metastatic disease were typical of patients with metastatic or locally advanced
NSCLC—brain (50.3%), bone (46.3%), and liver (32.4%). The patients in the pooled dataset were heavily
pretreated (72.3% of patients received at least one prior systemic regimen for the treatment of ALK-positive
advanced NSCLC).
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Adverse events

The overall summary of AEs by treatment group (Safety set) is presented in Table 29.

Table 29: Overall summary of AEs by treatment group (Safety set)

Study AZ3I0N All patients
Chemotherapy Ceritinib 750 mg Ceritinib 750 mg
HN=175 H=18% H=925
All grades Grade 3/4 All grades Grade 3/4 | All grades Grade 3/4
Category n %) n (%) n (%) n (%) n %) n %)
All deaths 58 (32.0) - 48 (25.4) - 382 (41.3) -
On-freatment deaths [a] G(34) - 11 (5.8) - 132 {15.0) -
Adverse Events 170 (97.1) 108 (61.7) 188 (100) 148 (76.3)( 925 (100) 722(78.1)
Suspectad to be drug related 156G (88.1) 70 (40.00 134 (974) 123 (85.1)( 885 (27.1) S510(55.1)
Serious adverse events G2(354) 53(30.3) 7TO(37.0) 59(31.2) 400 (44.2) 351 (37.0)
SAEs Suspected to be drug 27(154) 22(128) 30(1589) 23 (12.2) [ 123 (13.3) 8Q0(L.7)
related
AEs leading to discontinuation 20 (16.8) 16 (8.1} 21 (11.1) 12(8.3) 112{121) &7 (2.4)
AE requiring dose adjustment 27(154) 23(1321) 109 (57.7) 66 (34.9) | 305 (44.9) 138(20.3)
AE requiring dose intermuption G8(384) 33177} 131 (88.3) 78(41.3) | 450 (66.3) 282 (41.5)
AEs requiring dose adjustment or TH(44.8) 46(26.3) 152(80.4) 108 (57.1)| 715(¥7.3) 498 (53.8)
intermuption
AEs requiring additional therapy 160 (21.4) 82(468) 180 (85.2) &3 (43.9) [ 887 (95.8) 471 (50.9)

- Categories are not mutually exclusive. Patients with multiple events in the same category are counted only

once in that category. Patients with events in more than 1 category are counted once in each of those

categories.

[a] Deaths ccourring after on-treatment pericd are not included.

- Only AEs occurring during on-treatment period are reported.

- AEs will be graded according to the CTCAE V4.03. MedDRA version 18.0 is used.
- The denominator o calculate the percentages for AEs requiring dose adjustment and AEs requiring dose
interruption in the "All patients” column does not include only X2101.
- Data cutoff for AZ301: 24-Jun-2016, AZ303: 28-Jan-2018, A2108: 30-0ct-2015, AZ201: 28-Mar-2018, X2101:
03-May-2018, X1101: 28-Jan-2016, A2203: 15-Mov-2015.

Source: [SCS Appendix 1-Table 14.3.1-1.17]
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Common adverse events

Adverse events by System organ class (SOC)

Table 30: Adverse events by treatment group, regardless of study drug relationship, by primary
system organ class, maximum grade (Safety set)

Study A2301 All patients
Chemotherapy Ceritinib 750 mg Ceritinib 750 mg
MN=175 H=189 N=8925
All All
grades Grade 34 All grades Grade 34| grades Grade 3/4
Primary system organ class n (%) m (%) n (%) n (%) n %) m (%)
-Total 170 (97.1) 108 (61.7) 189 (100) 4148 (FE.3)| 925 (100) 722 (78.1)
Gastrointestinal Disorders 137 (78.3) 16 (B.1) 181 (B5.8) 29 (15.3) | 893 (96.5) 156 (16.9)
Investigations 102 (68.3) 33(18.8) 140(7BA) 108 (57.1) | 726 (78.5) 428 (46.3)
General Disorders And 118 (67.4) 15 (B.8) 132 (80.8) 21 (11.1) | 828 (870) 121(13.1)
Administration Site Conditions
Metabaolism And Mutrition Disorders 85 (48.8) 20 (11.4) 05 (50.3) 28 (13.8) | 539 (58.3) 157 (17.0)
Respiratory, Thoracic And 3 (53.1) 22 (12.8) 100 (52.8) 14(74) |487(52.8) 100 (11.8)
Mediastinal Disorders
Musculoskeletal And Connective TT (44.0) 10 (5.7) o3 (40.2) 8(3.2) |474(51.2) 27 (2.9)
Tissue Disorders
Infections And Infestations 80 (45.7) 16 (8.1} B3 (48.2) 15 (7.8) | 454 (48.1) 101 (10.8)
Mervous Systemn Disorders 85 (37.1) B (4.8) 78 (41.3) 737y |434(480) 82(B.9)
Skim And Subcutaneous Tissue 53 (30.3) 1(0.8) 74 (30.2) 61(3.2) 350 (37.8)  11(1.2)
Disorders
Psychiatric Disorders 30 (17.1) 6(34) 34 (18.0) 1 (0.5) 206 (22.3)  10(1.1)
Blood And Lymphatic Systemn a7 (49.7) 34 (19.4) 43(22.8) 6(3.2) 205 (222) 45(4.9)
Disorders
Cardiac Disorders 18 (10.3) 5 (2.9) 28 (14.8) 84.2) 139 (15.0) 42 (4.5)
Eye Disorders 28 (16.8) 1 (D.&) 21 (11.1) o 128 (13.8) 4 (0.4)
Injury, Poisocning And Procedural 11 (6.3) [} 18 (9.5) 2(1.1) 112 (12.1) 15 {1.6)
Complications
Renal And Urinary Disorders 13 (74) 1 (D.8) 19 (10.1) 2(1.1) 108 (11.7) 15 (1.6}
Vascular Disorders N7 10 (6.7) 16 (8.5) 3(1.8) B4 (8.1) 14 (1.5)
Ear And Labyrinth Disorders 21 (12.00 1 (0.8) B (4.8) o 58 (6.3) a
Neoplasms Benign, Malignant And 4 (2.3) 1 (D.8) 14 (7.4) T(3.7) A& (6.1) 21 {2.3)
Unspecified (Including Cysts And
Folyps)
Hepatobiliary Disorders 4 (2.3) 1 (D.8) 13 (8.9) 5 (2.8) 48 (5.3) 20 (2.2)
Reproductive System And Breast B(5.1) 1 (D.8) 10 (5.3) o 44 (4.8) 1 (0.1}
Disorders
Immune System Disorders 4 (2.3) 1 {0.G) 5 (2.8) o 23(2.5) 0
Endocrine Disorders 2({1.1) a 3 (1.8) o 15 (1.8) 1 (0.1}
Congenital, Familial And Genetic 0 a 1(0.5) o 3(0.3) 0
Disorders
Product Issues 0 ] o o 1 (0.1} 0
Surgical And Medical Procedures 0 ] o o 1 (0.1} 1 (D1}
Social Circumstances 1 (0.6} a o o o 0

- Z00C terms are sorted by descending frequency of 'all grades’ column, as reported in the All patients column.

- A patient with muiiple occumrences of an AE is counted only cnce in the AE categony.

- The event with maximum severity is counted for patients who experienced multiple episodes of an event. -
COnly AEs oocurring during an-treatment pericd are reported.

- AEs are graded according to the CTCAE W4.03; MedDRA version 190 is usad.

- Diata cutoff for A2301: 24-Jun-2016, A2303: 28-Jan-2016, A2108: 30-Oct-2015, AZ201: 20-Mar-2016, X2101:
03-May-2016, X1101: 2B-Jan-2018, AZ203: 15-Mow-2015.

Source: [SC5 Appendix 1-Table 14.3.1-1.1]
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Adverse events by Preferred Term (PT)

Table 31: Adverse events by treatment group, regardless of study drug relationship, by
preferred term (with at least 5%6 incidence for all grades in any group) (Safety set)

Study A2301 Al patients
Chemotherapy Ceritinib 750 mo Ceritinib 750 mg
N=175 =189 MN=92Z25
a0 200 Al
grades Grade 34 arades Grade 3/4 gracles Grade 34

Preferred term n (%) (%o} n (%o} (%o} n (%o} (%)
-Total AT0 (27.1) 108 (61.7) 189 (100} 148 (78.3) | 925 (100) 722 (7&.1)
Diarrhoea 19 (10.9) 2{1.1) 160 (84 F) 10 (5.2 TH9 (82.1) 48 (5.2)
MNausea 97 (55.4) 9(51) 130 (58.8) 5 (2.6) G691 (F4.T) 49 (5.3)
Womiting 632 (26.0) 10 (5.7) 125 (66.1) 10 (5.2 585 (63_2) 52 (5.6)
Alanine Aminotransferase Increasad 38 (21.7) 5 (2.9) 114 (650.3) 58 (30.7) |472(51.0) 231 (25.0)
Aspartabte Aminotransferase 34 {(19.4) 32(1.7) 100 (52.9) 32 {(16.9) |401 (43.4) 117 {(12.6)
Increased
Decreased Appetite 55 (31.4) 2{1.1}) 654 (33.9) 2 {11} 265 (39.5) 20 (2.2)
Fatigue 52 (29.7) 5 (2.9) 55 (29.1) 8 (42) 314 (33.9) A6 (5.0)
Abdominal Pain 13 (7.4) o 47T (24 .9) 4 {21} 287 (31.0) 15 (1.6)
WVieight Decreased 26 (14.9) 1 (D.6) 45 (23.8) T (327D 255 (27 _6) 26 (2.8)
Constipation 38 (21.7) o 35 {19.0) o 222 (24_.0) 3 (0.3}
Cough 28 (16.0) o 46 (24 _3) o 216 (23.4) 2 (02)
Blood Creatinine Increased 17 (9.7) o 42 (Z22.2) 4 {21} 204 (22.1) 5 (0.5)
Blood Alkaline Phosphatase 8 (4.6) 1 (D.6) 55 (Z29.1) 14 (7.4) 200 (21.6) 52 (5.6)
Increased
Gamma-Glutamyliransferase 18 (10.3) 2(1.7) TO (27.0) 54 (28.6) 192 (20.8) 141 (15.2)
Increased
Headache 21 {(12.0) 2{1.1) 31 {16.4) o 191 (20.6) 8 (0.9)
Dyspnoea 35 (20.0) 11 (6.3) 29 (15.3) 4 {21} 187 (20.2) A2 (4.5)
Abdominal Pain Upper 10 (5.7) a] 39 (20.6) 3 (1.6} 184 (19.9) 9 (1.0}
Back Fain 32 {18.3) 4 (2.3) 36 {19.0) 32 (1.6} 184 (19.9) 11 (1.2)
Asthenia 36 (20.6) 6 (3.4) 33 {(17.5) 5 (2.6) 172 (18.6) 26 (2.8)
Pyrexia 24 {(13.7) 2{1.1) 34 {128.0) o 167 (18.1) 8 (0.9)
MNon-Cardiac Chest Pain 17 (8.7 1 (D.6) 38 (20.1) 2{1.1) 148 (16.0) 9 (1.0}
Anasemia 62 (35.4) 13 (7.4) 28 (14 .8) 4 (21} 141 (15.2) 28 (2.0)
Rash 11 (6.3) 1 {D.6) 28 {14.8) 1 (D.5) 140 (15.1) 2 (0.2)
Musculoskeletal Pain 11 (6.32) 1 (D.6) 21 (11.1) 1 (0.5) 116 (12.5) 2 (0.2)
Dizziness 17 (9.7) 1 {D.6) 22 {11.6) 2 {11} 115 (12.4) 4 (0.4}
Arthralgia 17 (9.7) 1 (D.6) 18 (9.5) a] 102 (11.0) 2 (0.2)
Insomnia 17 (8.7 1 (D.6) 17 (900 o 100 (10.8) 1 (0.1}
Upper Respiratory Tract Infection 16 (9.1) 1 (D.6) 18 (9.5) o 97 {(10.5) o
Electrocardiogram it Prolonged 2{1.1) 1 {D.6) 21 {11.1) 4 {21} S0 (9.7 19 (2.1)
Hyperghycasmia 13 (7.4) 5 (2.9) 21 (11.1) 12 (6.3) ar (9.4) 50 (5.4)
Hypokalasmia 9 (5.1) 5 (2.9) 11 (5.8) 4 {21} a4 (9.1) 40 (4.3)
Prneumania 9 ({5.1) 5 (2.9) 11 (5.8) 6 (3.2) a3 (9.0 44 (4. 8)
Masopharnyngitis 9 (5.1) o 12 (6.3) o 7o (8.5) o
Dyspepsia 9 ({5.1) o 16 (8.5) 1 (0.5) T4 (8.0) 2 (02)
Pain In Extremity 13 (7.4) o 21 (11.1) o T4 (28.0) 1 (0.1}
Musculoskeletal Chest Fain G (3.4) a] 12 (6.3) 1 (D.5) T3 (7.9 1 (0.1}
Pruritus 8 (4.8) o 19 (10.1) 1 (D.5) T2 (7.8) 2(0.2)
Cedema Peripheral 26 (14.9) 1 (D.6) 10 (5.3) o T1({F.T) o
Productive Cough 8 (4.8) 1 (D.6) 10 (5.3) o S8 (7.4) o
Amylase Increased D {5.1) 2{1.7T) 19 (10.1) D {4.8) 65 (7.0) 29 (3.1)
Dhysgeusia 10 (5.7} o 17 (9.0} o 54 (5.8) o
Stomatitis 19 {10.9) o 10 (5.2 1 (D.5) 54 (S.8) 2 (0.3}
Paraesthesia 9 (5.1) o 11 (5.8) 2 (1.1} 53 (5.7) 2 (0_2)
Creatinine Renal Clearance S {2.4) o 13 (6.9) A {21 S0 (5.4) 8 (0.9)
Drecreased
Dy Skin T {40 o TA3TY o S50 (5.4) o
Meck Pain 3 (17D o FA(3T) o 50 (5.4) 1 (0.1)
Abdominal Distension 4 {2.32) o 15 (F.9) 1 (D.5) 49 (5.32) 1 (0.1}
Hyponatrasmia 11 (6.3) 6 (3.4) 11 (5.8) 8 (4.2) 49 (5.3) 29 (3.1)
Hypophosphatasmia o o 8 (4 2) 2 (1.6} 49 (5.32) 21 (2.3)
Anxiety 5 {2.9) 1 {D.6) 5 (2.6} 1 (D.5) 48 (5.2) 2 (0.3}
Influen=z=a 10 (5.7} 1 (D6} 11 (5.8) o A8 (5.2) o
Cropharnymgeal Pain S {3.4) o 11 (5.8) o 48 (5.2) o
White Blood Cell Count Decreased 31 {17.7) 7 (4.0) FA(3T) o A6 (5.0) 1 (0.1)
Alopecia 16 (9.1} o 9 (4.8) o 43 (4.68) 1 (0.1}
Meutropenia 38 (21.7) 19 (10.9) 9 (4.8) 1 (0.5) 41 (4.4) 12 (1.32)
Hasmoptysis 13 (7.4) 1 {0.6) 10 (5.2 o 40 (4.32) 2 (0.3}
Myalgia 9 (5.1) 1 (0.6} FA(3T) o 30 (4.2) o
Fleural Effusion S {2.4) 2011} 12 (6.2) 5 (2.6} 26 (3.9) 17 (1.8)
Rhinorrhoea 5 {2.9) o 10 (5.2 o 26 (3.9) o
Blood Bilinukin Increased 1 {0.5) o 11 (5.8} 1 (D.5) 25 (3.8) <4 (0.4}
Meutrophil Count Decreased 26 {14.9) (5.1} 5 (2.6} 2(1.1) 20 (3.2) 10 (1.1
Platelet Count Decreased 10 (5.7) Z{1.1) 4 (2.1} 1 (D.5) 22 (2.5) 9 (1.0)
Hasmoglobin Decreased 11 (6.2 317} 5 {3.2) 2{1.1) 22 (2.4) 5 (0.6)
Hypertension 12 (6.9) 4 (2.3) 2(1.1) 2(1.1) 22 (2.4) T (0.8)
Leukopenia 16 (9.1) 1 {0.6) 5 (3.2} o 21 (2.32) 1 (0.1}
Tinnitus 16 (9.1) 1 (0.6} 4 {2 1) o 20 (2.2) o
Thrombocytopenia 18 {10.3) G (3.4) 2 (1.6} 1 (D.5) 18 (1.9) <4 (0.4}
FPulmonary Embolism 10 (5.7} 7 (4.0) 4 (2. 1) 3 (1.6) 16 (1.7) 12 (1.3)
Face Oedema 10 (5.7) (o] 241.1) o 5 {(0.6) (o]

- Prefemred terms are sorted in descending freguency of all grades column, as reported in the All patients
column.

- A patient with multiple occumrences of an AE under one treatment is counted only once in the AE category for
that treatment. - A patient with muliiple adverse events is counted only once in the total row.

- Only AEs occcurming during on-treatment period are reported .

- AEs are graded according to the CTCAE V4. .03, MedDRA version 19.0 is used.

- Data cutoff for A23201: 24-Jun-2016, AZ2303: Z26-Jan-2016, AZ2109 30-Oct-2015, A2201: 29-Mar-2016, X2101:
0Z-May-2016, X1101: 28-Jan-2016, A2203: 15-MNov-2015.
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Treatment related adverse events

Table 32: Adverse events by treatment group, suspected to be study drug related, by preferred
term (greater than 5%6 for all grades in any group) (Safety set)

Study A2301 All patients
Chemotherapy Ceritinib 750 mg Cerifinib 750 mg
N=1T5 N=183 N=325
Al Grade All Al

grades 34 grades Grade 3/4| grades Grade 3/4
Preferred term n (%) m (%) n (%) n %) m [ %) n [ %a)
-Total 156 (89.1) 70 (40.0) 184 (37.4) 123 (65.1) 898 (97.1) 510 (55.1)
Diarrhoea 12 (6.9) 2{1.1}y 152804y B42) |T2B(TET) 41 (44}
Mausea 8O (50.9) B{44) 121(84.0) 5(28) |654 (707} 42(4.5)
Womiting 51 (28.1) B{4.8) 108 (57.1)y ©(4.8) |545(bE0) 44 (4.8)
Alanine Aminctransferase Increased 30(17.1) 20{1.1}y 112 (59.3) 56(29.6) |452 (48.8) 217 (23.5)
Aspartatz Aminotransferases Increased 26 (14.9) 2({1.1) 28 (50.8y 3D (15.9) |378 (40.8) 108 (11.5)
Decreasaed Appetite 42 (24.0) 1 (0.8} 48 (25.4) 1(0.5) |287(32.1) 14(1.5)
Abdominal Pain 3(1.7) L] 38 (20.8) 4 (21} |23B{257) 8S(1.0)
Fatigue 38 22.3) 3{1.7} 42 (22.2) 5(2.8) |237({258) 28(3.0)
Weight Decreased 17 (B.7) 1 (0.&) 28 (15.3) 4 (21} |[172{188) S(1.0)
Blood Alkaline Phosphatase Increased 5 (2.9) 1 {0.G) 47 (24.9) 12 (6.3) |183(17.8) 45 (489)
Gamma-Glutamyliransferase Increased 12 (5.9) 3(1.7) Ga (34.8) 60 (26.5) | 183 (17.8) 118 (12.B)
Blood Creatinine Increased 14 (B.0) 0 37 (19.9) 3 (1.8} [181{1T4) 3(0.3)
Abdominal Pain Upper G (3.4) 0 33 (17.5) 2(11} |18+ ({168} 5(0.5)
Asthenia 28 (16.0) 4 {2.3) 21 {11.1) 5 (2.8) 88 (10.6) 15(1.8)
Rash g (4.8} 1 (0.8} 21 {11.1) 1{0.5} 28 (10.6) 2(0.2)
Elecirocardiogram Qt Prolonged 2011} 1 (0.8} 19 (10.1) 3 (1.8} 84 (8.1} 15 (1.6)
Constipation 23(13.1) 0 18 (8.5} i) 72 (7.8) i}
Anaemia 50 (28.8) 10(5.7) 13 (6.8) 1(0.5) 51 (5.5) 8 (0.8)
Amylase Increased G (3.4) 2{1.1) 14 (7.4) G(3.2) 48 (5.3) 20 (2.2)
Cwyspepsia 5 (2.9) 0 9(4.8) o 48 (5.0) 1{0.1)
Creatinine Renal Clearance Decreased G (3.4) L1} 11 [5.B) 4 (2.1) 45 (4.9) T (0.8)
Dwysgeusia (5.1} 0 15 (7.8} 0 42 (4.5) o
White Blood Cell Count Decreased 31 (17.7) T 4.0) 8(3.2) o 36 (3.9) o
MNeutropenia 36 (20.8) 18 (10.3) B8(3.2) 1(0.5) 32 (3.5) 810
Stomatitis 17 (B.7) 0 73T 1(0.5) 31 (3.4} 1{0.1)
Oiedema Peripheral 12 (6.9) 0 4(2.1) o 24 (2.8) u]
Neutrophil Count Decreased 26 (14.8) B{5.1) 5(2.8) 20(1.1) 23 (2.5) 8 (0.8)
Alopecia 16 (B.1) L1} 3(1.8) o 18 (1.9} o
Leukopenia 15 (B.9) 1 {0.5) 3(1.8) o 16 (1.7} 14{0.1)
Haemoglobin Decreased 11 (6.3) 3{1.7) 5(2.8) 1(0.5) 13 (1.4} 3(0.3)
Flatelet Count Decreasad 10 (5.7) 2{1.1) 2(1.1) o 10 (1.1} 1{0.1)
Thrombocytopenia 18 (9.1} 50 2.9) 2{1.1} o 710.8) 1 (0.1}
Tinnitus 12 (6.9) 11 0.8) 1{0.5) ] 4 0.4) o

- Preferred terms are sorted in descending frequency of all grades column, as reported in the All patients
column.

- A patient with multiple occurrences of an AE under one treatment is counted only once in the AE cateqgory Tor
that treatment.

- A patient with multiple adverse events is counted only once in the total row
- Only AEs occurring during on-treatment period are reported.
- AEs are graded according to the CTCAE v4.03; MedDRA version 19.0 is used.

- Data cutoff for A2301: 24-Jun-2016, A2303: 26-Jan-2016, A2109: 30-Oct-2015, A2201: 29-Mar-2016, X2101:
03-May-2016, X1101: 28-Jan-2016, A2203: 15-Nov-2015_

Source: [SCS Appendix 1-Table 14.3.1-1.7]

Adverse events of special interest (AESIS)

The AESIs for ceritinib are hepatotoxicity, interstitial lung disease (ILD)/pneumonitis, QTc prolongation,
hyperglycaemia, bradycardia, Gl toxicity (nausea, diarrhoea, vomiting) and pancreatitis.

The incidence of serious AESIs (regardless of study drug relationship) in the Study A2301 ceritinib group
included:
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e Hepatotoxicity: six patients (3.2%)

e ILD/pneumonitis: one patient (0.5%b)

e QT prolongation: one patient (0.5%)

e Bradycardia-related: one patient (0.5%)
e Hyperglycaemia: five patients (2.6%)

e Gl toxicity: 12 patients (6.3%)

e Pancreatitis: None reported

One SAE of pneumonitis (grade 3) was reported that was not suspected related to ceritinib treatment, also
mentioned under Deaths.

The incidence of serious AESIs (regardless of study drug relationship) in the pooled dataset was as follows:
e Hepatotoxicity: 23 patients (2.5%)
e ILD/pneumonitis: 16 patients (1.7%)
e QT prolongation: Seven patients (0.8%)
e Bradycardia-related: Four patients (0.4%0)
e Hyperglycaemia: 20 patients (2.2%0)
e Gl toxicity: 46 patients (5.0%)
e Pancreatitis: Six patients (0.6%)

Hepatotoxicity

The incidence of hepatotoxicity AEs in Study A2301 ceritinib group was higher compared to the pooled
dataset (68.8% and 60.5%, respectively) and the frequency of grade 3/4 hepatotoxicity was also higher in
A2301 than in the pooled dataset, 49.2% vs 37.8%.
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Table 33: Hepatotoxicity events (Safety Set)

Study A2301 All patients
Chemotherapy Ceritinib 750 mg | Ceritinib 750 mg
N=175 N=189 N=925

Hepatotoxicity n (%) n (%) n (%)

ALL AEs 93 (30.3) 130 (68.8) 560 (60.5)
Alanine Aminotransferase Increased 38 (21.7) 114 (60.3) 472 (51.0)
Aspartate Aminotransferase Increased 34 (19.4) 100 (52.9) 401 (43.4)
Gamma-Glutamyltransferase Increased 18 (10.3) 70 (37.0) 192 (20.8)
Blood Bilirubin Increased 1 (0.6) 11 (5.8) 35 (3.8)
Transaminases Increased 2(1.1) 4 (2.1) 23 (2.5)
Hepatic Function Abnormal 1 (0.6) 3(1.8) 19 (2.1)
Hepatic Enzyme Increased v 2(1.1) 12 (1.3)
Bilirubin Conjugated Increased 1 (0.6) 2(1.1) 6 (0.6)
Hepatotoxicity o0 2(1.1) 6 (0.6)
Hepatocellular Injury 1 (0.6) 2(1.1) 3 (0.3)
Hypertransaminasaemia o0 1(0.9) 2(0.2)
Liver Function Test Abnormal o0 1(0.9) 2(0.2)
Liver Injury v 1 (0.5) 2 (0.2)
Hepatitis Acute o0 1(0.9) 1(0.1)
Cholestasis 1(0.8) 0 1(0.1)
Hyperbilirubinaemia 1(0.6) 0 1{0.1)

CTC grade 3/4 AEs 10 (5.7) 93 (49.2) 350 (37.8)
Alanine Aminotransferase Increased 5 (2.9) 58 (30.7) 231 (25.0)
Gamma-Glutamyltransferase Increased 3(1.7) 54 (28.6) 141 (15.2)
Aspartate Aminotransferase Increased 3(1.7) 32 (16.9) 117 (12.6)
Hepatic Function Abnormal o0 2(1.1) 9(1.0)
Transaminases Increased 1 (0.6) 2(1.1) 9(1.0)
Blood Bilirubin Increased o0 1(0.9) 4(0.4)
Hepatic Enzyme Increased o0 1(0.9) 3(0.3)
Hepatocellular Injury o0 1(0.5) 2(0.2)
Hepatitis Acute o0 1(0.9) 1(0.1)
Liver Injury o0 1(0.9) 1(0.1)
Hyperbilirubinaemia 1(0.8) 0 0

AEs suspected to be drug related 41 (23.4) 126 (66.7) 524 (56.6)
Alanine Aminotransferase Increased 30 (17.1) 112 (59.3) 452 (48.9)
Hepatitis 0 0 1(0.1)
Hepatitis Acute ] 1(0.5) 1(0.1)
Hepatocellular Injury 0] o 1(0.1)
Transaminases Increased 1({0.6) 0 (1]

AE requiring dose interruption 2(1.1) 87 (46.0) 2459 (36.7)
Alanine Aminotransferase Increased 2{1.1) 64 (33.9) 194 (28.6)
Aspartate Aminotransferase Increased 1 (D.6) 43 (22.8) 128 (18.9)
Gamma-Glutamyliransferase Increased 1(0.6) 16 (8.5) 35 (5.2)
Hepatic Function Abnormal ] 3(1.6) 12 (1.8)
Blood Bilirubin Increased 0] 4 (2.1) 9(1.3)
Hepatic Enzyme Increased ] 2(1.1) 8(1.2)
Transaminases Increased 0] 2{1.1) 7 (1.0)
Hepatotoxicity 0] 0 3(0.4)
Hepatitis o] 0 2(0.3)
Hepatocellular Injury 0] 2{1.1) 2 (0.3)
Hypertransaminasaemia o] 1(0.5) 2(0.3)
Bilirubin Conjugated Increased 0] 0 1(0.1)
Liver Function Test Abnormal ] 1(0.5) 1(0.1)
Liver Injury 0] 1 {0.5) 1{0.1)

AE requiring dose adjustment/interruption 3(1.7) 104 (55.0) 376 (40.6)
Alanine Aminotransferase Increased 2(1.1) 90 (47.6) 322 (34.8)
Aspartate Aminotransferase Increased 1({0.6) G4 (33.9) 211 (22.8)
Gamma-Glutamyltransferase Increased 1 (D.6) 25 (13.2) 52 (5.6)
Blood Bilirubin Increased 0 4 (2.1) 13 (1.4)
Hepatic Function Abnormal o] 3(1.6) 13 (1.4)
Transaminases Increased 1(0.6) 2{1.1) 12 (1.3)
Hepatic Enzyme Increased ] 2(1.1) 8 (0.9)
Hepatocellular Injury 0] 2{1.1) 3(0.3)
Hepatotoxicity ] 0 3(0.3)
Bilirubin Conjugated Increased 0] 8] 2(0.2)
Hepatitis 0 0 2(0.2)
Hypertransaminasaemia o 1 (0.5) 2(0.2)
Ascites 0] 0 1(0.1)
Drug-Induced Liver Injury o] 0 1(0.1)
Hepatitis Acute 0 1 (0.5) 1(0.1)
Liver Function Test Abnormal ] 1(0.5) 1(0.1)
Liver Injury 0] 1 {0.5) 1{0.1)
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Interstitial lung disease (1LD)/pneumonitis

Study A2301

In Study A2301, the ILD/pneumonitis AEs (all grades, regardless of study drug relationship) were reported
in four patients (2.1%) treated in the ceritinib arm, with PTs of pneumonitis (three patients, 1.6%) and lung
infiltration (one patient, 0.5%). One patient (0.5%) had grade > 3 AE of pneumonitis (also reported as an
SAE, assessed as not related to ceritinib by the Investigator, and required dose interruption). No other AEs
requiring dose adjustment or interruptions were reported. Pneumonitis AEs led to study drug discontinuation
in two patients (1.1%). SAE of pneumonitis was reported in one patient (0.5%), grade 3 pneumonitis on Day
272, study medication was interrupted, and the patient died two days later (on Day 274). The Investigator
assessed the event as not related to ceritinib.

Pooled dataset

Interstitial lung disease/pneumonitis AEs (all grades, regardless of study drug relationship) were reported in
2.4% of patients — pneumonitis (1.6%b), ILD (0.4%) and lung infiltration (0.3%). Grade 3/4 AEs were
reported in 1.3% of patients — pneumonitis (1.0%), ILD (0.2%) and lung infiltration (0.1%0). Pneumonitis
events were assessed as related to ceritinib treatment by the Investigator in 16 patients (1.7%).The events
required dose adjustment or interruption in 11 patients (1.2%) and led to discontinuation of ceritinib
treatment in 10 patients (1.1%). Two deaths due to pneumonitis were reported. In patients who had grade
<3 ILD/pneumonitis at baseline, the median time to onset of grade = 3 ILD/pneumonitis was 18.57 weeks
(range: 3.1 to 38.9 weeks).
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OT prolongation

Table 34: QT prolongation events

Study A2301 All patients
Chemotherapy Ceritinib 750 mg | Ceritinib 750 mg
N=175 N=189 N=925
QT prolengation n (%) n (%) n (%)
ALL AEs 5(2.9) 21 (11.1) 100 (10.8)
Electrocardiogram Qt Prolonged 2(1.1) 21 (11.1) 90 (9.7)
Syncope 2(1.1) 0 7(0.8)
Loss Of Consciousness 0 0 2(0.2)
Cardio-Respiratory Amrest 0 0 1(0.1)
Ventricular Arthythmia 0 0 1(0.1)
Cardiac Arrest 1(0.6) 0 0
CTC grade 3/4 AEs 3(1.7) 4(2.1) 26(2.8)
Electrocardiogram Qt Prolonged 1(0.6) 4(2.1) 19 (2.1)
Syncope 1(0.6) 0 5(0.5)
Cardio-Respiratory Arrest 0 0 1(0.1)
Loss Of Consciousness 0 0 1(0.1)
Cardiac Arrest 1(0.6) 0 0
AEs suspected to be drug related 3T 19 (10.1) 84 (9.1)
Electrocardiogram Qt Prolonged 2(1.1) 19 (10.1) 84 (9.1)
Ventricular Arrhythmia 0 0 1(0.1)
Syncope 1(0.6) 0 0
SAEs 1(0.6) 1(0.9) 7(0.8)
Electrocardiogram Qt Prolonged 0 1(0.5) 3(0.3)
Loss Of Consciousness 0 0 2(0.2)
Cardio-Respiratory Arrest 0 0 1(0.1)
Syncope 0 0 1(0.1)
Cardiac Arrest 1(0.6) 0 0
AE leading to discontinuation 0 0 2(0.2)
Electrocardiogram Qt Prolonged 0 0 2(0.2)
AE requiring dose adjustment 0 3(1.6) 9(1.3)
Electrocardiogram Qt Prolonged 0 3(1.6) 9(1.3)
AE requiring dose interruption 1(0.6) 3(1.6) 10 (1.5)
Electrocardiogram Qt Prolonged 1(0.6) 3(1.6) 9(1.3)
Loss Of Consciousness 0 0 1(0.1)
AE requiring dose adjustment/interruption 1(0.6) 4(2.1) 20(2.2)
Electrocardiogram Qt Prolonged 1(0.6) 4(2.1) 19 (2.1)
Loss Of Consciousness 0 1] 1(0.1)

Study A2301

Table 35: Patients with notable ECG values in study A2301 and the pooled safety dataset (safety
set)

Study A2301 Pooled data set

Ceritinib 750 mg Ceritinib 750 mg
N=189 N=925
QTcP (ms) n=189 n=919
New =480-500 — n (%) 6(3.2) 40 (4.4)
New =500 — n (%) 5(2.6) 12 (1.3)
Increase from Baseline =60 —n (%) 15(7.9) 58 (6.3)

Source: [SCS Study A2301 Appendix 1-Table 14 3-5.2], [CSR Study A2301-Table 12-21]
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Bradycardia

Study A2301

AE of bradycardia was rarely reported in Study A2301 ceritinib group and pooled dataset (<2% of patients),
all were grade 1-2, none were serious and none led to discontinuation of ceritinib treatment.

In the Study A2301, bradycardia events (all grades, regardless of study drug relationship) were reported in
29 patients (15.3%) in the ceritinib group. These included the AE of ECG QT prolonged reported in 21
patients (11.1%) which has also been reported under QT prolongation AESI category. An actual AE of
bradycardia and sinus bradycardia was reported in three patients each (1.6%), none of which was grade 3/4
or serious or led to study treatment discontinuation. Two AEs of bradycardia were suspected to be study
drug related, and two AEs of bradycardia required dose adjustment or interruption. One SAE of nodal rhythm
was reported that was not suspected to study treatment.

Based on ECG data, ten (5.3%) patients in the ceritinib group had a decrease in the heart rate(HR) of >25%
from baseline and to <50 beats per minute, of which it was reported as a no serious AE of sinus bradycardia
in two patients and a non-serious AE of bradycardia in one patient. In the chemotherapy group, a decrease
in the heart rate (HR) of >259% from baseline and to <50 beats per minute was reported in one (0.6%0)
patient.

Pooled dataset

In the pooled dataset, bradycardia events (all grades, regardless of study drug relationship) were reported
in 121 patients (13.1%). These included the AEs of ECG QT prolonged in 90 patients (9.7%) and syncope in
seven patients (0.8%) which have also been reported under QT prolongation AESI category. SAEs were
reported in four patients, with ECG QT prolonged in three patients (0.3%),nodal rhythm and syncope in one
patient each (0.1%). No deaths due to bradycardia AEs were reported.

The PTs ‘bradycardia’ and ‘sinus bradycardia’ were reported in 11 patients (1.2%) and 10 patients (1.1%),
all grade 1-2, and none of these were serious. Other AEs that were reported were — right bundle branch block
in three patients (0.3%); atrioventricular block and first degree atrioventricular block (each in two patients,
0.2%); ECG PR shortened, ECG QRS complex prolonged, and nodal rhythm (each in one patient, 0.1%) — all
non-serious.

Two patients with PT of bradycardia (0.2%) and one patient with PT of nodal rhythm (0.1%) required dose
adjustment/ interruption. None of the bradycardia related AEs required study drug discontinuation.

Based on ECG data, there were 40 patients (4.4%) in the ceritinib group having a decrease in the HR more
than 25% and less than 50 beats per minute compared to baseline.

Asymptomatic cases of bradycardia (heart rate less than 60 bpm) have been observed in 21 out of
925 (2.3%) patients treated with ceritinib in clinical studies.

Assessment report
EMA/386332/2017 Page 74/101



Hyperalycaemia

Table 36: Hyperglycaemia events (Safety Set)

Study A2301 All patients
Chemotherapy Ceritinib 750 mg | Ceritinib 750 mg
MN=175 N=189 N=925
Hyperglycemia n (%) n (%) n (%)
ALL AEs 17(9.7) 24 (12.7) 120 (13.0)
Hyperghycasmia 13(74) 21(11.1) &7 (9.4)
Diabetes Mellitus I{(1.7) 1{0.5) 21(2.3)
Blood Glucose Increased 2(1.1) 1{0.5) 14 (1.5)
Type 2 Diabetes Mellitus 0 2(1.1) 3(0.3)
Diabetic Ketoacidosis 0 0 2{0.2)
Blood Glucoss Abnormal 0 0 1(0.1)
Glucose Tolerance Impaired 0 0 1(0.1)
Glycosuria 1(0.6) 0 0
CTC grade 34 AEs 9(5.1) 15(7.9) 60 (6.5)
Hyperghycasmia 529 12 (6.3) 50 (5.4)
Diabetes Mellitus 2(1.1) 1{0.5) 4(04)
Blood Glucose Increased 2(11) 1(0.5) 2{0.2)
Diabetic Ketoacidosis 0 0 21{0.2)
Glucose Tolerance Impaired 0 0 1{0.1)
Type 2 Diabetes Mellitus 0 1(0.5) 1(0.1)
AEs suspected to be drug related 5(2.9) 10 (5.3) 32 (3.5)
Hyperglycaemia 2(1.1) 9(4.8) 26 (2.8)
Blood Glucose Increased 2(1.1) 0 3(0.3)
Diabetes Mellitus 1(0.6) 0 21{0.2)
Type 2 Diabetes Mellitus 0 1(0.5) 1(0.1)
Glycosuria 1(0.6) 0 0
SAEs 1(0.6) 5{2.6) 20(2.2)
Hyperglycasmia 1(0.6) h{2.8) 16 (1.7)
Diabetes Mellitus 0 0 21{0.2)
Diabetic Ketoacidosis 0 0 2{0.2)
AE leading to discontinuation 0 0 1(0.1)
Hyperglycaemia 0 0 1(0.1)
AE requiring dose adjustment 0 4(2.1) 5{0.7)
Hyperglycasmia 0 4(2.1) 5{0.7)
AE requiring dose interruption 0 4(2.1) 8{(12)
Hyperglycasmia 0 3(1.8) 4 {0.6)
Diabetes Mellitus ] 0 21(0.3)
Diabetic Ketoacidosis 0 0 1{0.1)
Type 2 Diabetes Mellitus 0 1(0.5) 1(0.1)
AE requiring dose adjustment/interruption 0 6{3.2) 18 (1.9)
Hyperglycasmia 0 5(2.8) 13(1.4)
Diabetes Mellitus ] 0 21(0.2)
Diabetic Ketoacidosis 0 0 2(0.2)
Type 2 Diabetes Mellitus 0 1(0.5) 1(0.1)

- Preferred terms are sorted within the AES] group in descending frequency, as reported in the All patients column.
- A patient with multiple occcurrences of an AE is counted only once in the AE categaory.

- Only AEs occurring during on-freatment perod are reported.

- AESIs are graded according to the CTCAE V4.03. MedDRA version 19.0 is used.

- The denominator to calculate the percentages for AEs requiring dose adjustment and AEs requiring dose
interruption in the “All patients” column does not include X2101.

- Data cutoff for A2301: 24-Jun-2016, A2303: 26-Jan-2016, A2109: 30-Oct-2015, A2201: 29-Mar-2016, X2101:

03-May-2016, X1101: 28-Jan-2016, A2203: 15-Nov-2015.
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Gl toxicity

Table 37: GI toxicity events (safety set)

Study A2301 All patients
Chemotherapy Ceritinib 750 mg | Ceritinib 750 mg
N=175 N=189 N=925
Gastrointestinal toxicity n (%) n (%) n (%)
ALL AEs 113 (64.6) 179 (94.7) 877 (94.8)
Diarrhoea 19 (10.9) 160 (84.7) 759 (82.1)
MNausea 97 (55.4) 130 (68.8) 691 (74.7)
Vomiting 63 (36.0) 125 (66.1) 585 (63.2)
CTC grade 3/4 AEs 14 (8.0) 21 (11.1) 116 (12.5)
Womiting 10 (5.7) 10 (5.3) 52 (5.6)
MNausea 9(5.1) 5(26) 49(5.3)
Diarrhoea 2(1.1) 10 (5.3) 48 (5.2)
AEs suspected to be drug related 102 (58.3) 175 (92.6) 858 (92.8)
Diarrhoea 12 (6.9) 152 (80.4) 728 (78.7)
Mausea 89 (50.9) 121 (64.0) 654 (70.7)
Womiting 51 (29.1) 108 (57.1) 545 (58.9)
SAEs 10 (5.7) 12 (6.3) 46 (5.0)
Nausea 5(2.9) 6(3.2) 25(2.7)
Vomiting 6(3.4) 7T(3.7) 25(2.7)
Diarrhoea 3(1.7) 3(1.6) 9(1.0)
AE leading to discontinuation 1(0.6) 3(1.6) 8(0.9)
Mausea 0 1(0.5) 5(0.9)
Womiting 1(0.6) 1(0.5) 4(0.4)
Diarrhoea 0 1(0.5) 1(0.1)
AE requiring dose adjustment 5(2.9) 26 (13.8) 114 (16.8)
Womiting 4(2.3) 14 (7.4) 64 (9.4)
Diarrhoea 0 11 (5.8) 49(7.2)
MNausea 3(1.7) 8(4.2) 46 (6.8)
AE requiring dose interruption 2(1.1) 36 (19.0) 143 (21.1)
Vomiting 1(0.6) 18 (9.5) 84 (12.4)
Nausea 0 15 (7.9) 68 (10.0)
Diarrhoea 1(0.6) 16 (8.9) 60 (8.8)
AE requiring dose adjustment/interruption 6(3.4) 82 (27.9) 298 (32.2)
Vomiting 4(2.3) 29 (15.3) 178 (19.2)
MNausea 3(1.7) 22 (11.6) 155 (16.8)

Pancreatitis
Study A2301

In the Study A2301, pancreatitis grouped AEs (all grades, regardless of study drug relationship) were
reported in 22 patients (11.6%) in ceritinib treatment group, with grade 3/4 AEs reported in 15 patients
(7.9%), all of them being laboratory pancreas function test abnormalities. The AEs reported were amylase
increased in 19 patients (10.1%), and lipase increased in seven patients (3.7%). No AEs with PT of
“pancreatitis” were reported. Majority of the reported laboratory pancreatic test abnormalities (15 patients,
7.9%) were suspected to be study drug-related. Six patients (3.2%) required dose adjustments or
interruptions. Three patients (1.6%) required treatment discontinuation —lipase increased in two patients
and amylase increased in two patients. No SAEs or deaths related to these events were reported.

Amylase/lipase laboratory abnormalities:

Based on the laboratory parameters, of the 189 patients treated with ceritinib the majority of patients (158
patients, 83.6%) had normal amylase (grade 0) at baseline. Post-baseline, 67patients (35.4%) had amylase
increase, of which 43 patients had grade 1 (22.8%), 10 patients had grade 2 (5.3%), 13 patients had grade
3 (6.9%) and one patient had grade 4 (0.5%).
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Lipase values were not available for the patients at baseline since this parameter was not routinely collected
as part of the initial protocol. Post-baseline, 21 patients (11.1%) had lipase elevations of any grade, of which
eight patients (4.2%), three patients (1.6%), nine patients (4.8%), and one patient (0.5%) had grade 1,
grade 2, grade 3, and grade 4 lipase elevations, respectively.

Pooled dataset

In the pooled dataset, pancreatitis grouped AEs (all grades, regardless of study drug relationship) were
reported in 89 patients (9.6%), with majority of the patients having laboratory pancreatic test abnormalities
without reported evidence of pancreatitis. Pancreatitis as a PT was reported in five patients (all grade = 3
and reported as SAEs) and one patient presented with pancreatitis pseudocyst. Grade 3/4 pancreatitis
grouped AEs were reported in 54 patients (5.8%)— lipase increased in 32 patients (3.5%), amylase
increased in 29 patients (3.1%), and pancreatitis in five patients (0.5%). Majority of the AEs (68 patients,
7.4%) were suspected to be study drug-related. Most of the AEs were managed with dose adjustments or
interruptions (37 patients, 4.0%), and led to treatment discontinuation in five patients (0.5%) — lipase
increased in three patients and amylase increased in two patients.

Adverse events with PT of “pancreatitis” were reported in five patients (0.5%), all of which were grade 3/4,
and serious. Four of these events of pancreatitis were managed with dose adjustment or interruption, and
treatment was discontinued in one patient. No deaths due to these events were reported.

Amylase/lipase laboratory abnormalities: Based on the laboratory parameters, of the 925 patients treated
with ceritinib majority of the patients (84.5%) had normal amylase (grade O) at baseline. Post-baseline,
35.8% of patients had amylase increase of any grade, of which 23.4%, 5.9%, 5.4% and 1.1% had grade 1,
grade 2, grade 3, and grade 4amylase increase, respectively. Of note, 2.3% of patients and 0.3% had
grade3 and grade 4 elevated amylase levels already at baseline.

Other safety observations
AEs and laboratory abnormalities associated with creatinine increase and renal function
Study A2301

In study A2301, 22.2% of patients in the ceritinib group had creatinine elevations based on AEs (PT of blood
creatinine increased). Most of the AEs reported were suspected to be related to study drug (19.6%) and
were of grade 1 or 2 in severity in 18% of patients and grade 3 in 1.6%. Events were reported as SAE in
1.6% of patients, and led to discontinuation of study drug 2.1%. Adverse events requiring dose adjustment
or interruption were reported in 13.8% of patients. Further, decreased creatinine renal clearance was
reported as AEs in 13 (6.9%) patients; of which two patients had grade 3 and two had grade 4 event. Most
of the events were suspected to be study drug related in 11 (5.8%) patients. No SAEs were reported and led
to discontinuation of study drug due to grade 4 event in one patient. Adverse events requiring dose
adjustment or interruption were reported in four (2.1%) patients.

Based on laboratory assessments, most of the patients had normal creatinine value at baseline in the
ceritinib group (95.8%). Post-baseline, 108 (57.1%) patients and eight (4.2%) patients had grade 2 and
grade 3 increased creatinine values, respectively. No grade 4 increased creatinine value was reported.

Creatinine clearance was normal at baseline for most of the patients (91.5%). Post-baseline, grade 2, grade
3 and grade 4 decreased creatinine clearance were noted in 91 (48.1%), 8 (4.2%) and 2 (1.1%) patients,
respectively.

Under the SOC of ‘renal and urinary disorders’ AEs were reported in 19 (10.1%) patients in the ceritinib
group. Most of these events were grade 1 or 2 in severity (17/19) and only two patients had grade 3 AEs
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(chronic kidney disease and hydronephrosis), both considered related to ceritinib treatment; there were no
grade 4 events.

Analysis of mean/median blood creatinine levels at screening and during the course of the study showed an
early increase after start of ceritinib (i.e. Day 15) with steady levels thereafter without further accumulation,
and recovery upon treatment discontinuation.

Pooled dataset

The frequency and severity of creatinine increase reported in Study A2301 ceritinib group is consistent
(<3% difference) with the pooled dataset. In the pooled dataset, 204 patients (22.1%) reported creatinine
elevations based on AEs (PT of blood creatinine increased), majority of the AEs were grade 1 or 2, with grade
3 reported in five patients (0.5%), no grade 4 AEs were reported. The events were managed by ceritinib
dose adjustment or interruption in 64 patients (6.9%), and led to discontinuation of ceritinib treatment in
four patients (0.4%0). Events were reported as SAE in six (0.6%) patients.

In the pooled dataset, under the SOC of ‘renal and urinary disorders’ AEs were reported in 108 (11.7%)
patients, majority of the events were grade 1 or 2, with grade 3 reported in 15 patients (1.6%), no grade 4
events were reported. In 15 patients (1.6%), for AEs under SOC of ‘renal and urinary disorders’ ceritinib
dose was adjusted or interrupted, and led to ceritinib discontinuation in two patients (0.2%, grade 3 acute
kidney injury and grade 3 renal failure). Serious adverse events were reported in ten patients (1.1%). No
deaths due to AEs under the SOC of ‘renal and urinary disorders’ were reported.

Six hundred and thirty eight patients (69.0%) had worst post-baseline any grade creatinine increase; 17
patients (1.8%) and one patient (0.1%) had grade 3 and grade 4 creatinine increase, respectively. The
frequencies of grade 3/4 creatinine elevations were low despite prolonged treatment with ceritinib,
indicating that creatinine elevations did not worsen over time with continued treatment.
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Serious adverse event/deaths/other significant events

Serious adverse events

Table 38: Serious adverse events by treatment group regardless of study drug relationship, by
preferred term (with at least 126 incidence for all grades in any group) (Safety set)

Study AZ301 All patients
Chemotherapy Ceritinib 750 mg Ceritinib 750 mg
N=1TS N=183 N=925
All Grade All Grade All
grades 34 grades 34 grades  Grade 3/4

Preferred term n [%]) n (%) n (%) n %) n (%) n (%)
-Total 62 (35.4) 53 (30.3) TO(3ITO) 59 (31.2) | 409 (44.2) 351 (37.9)
Prneumaonia 5(2.9) 5(2.8) 8(4.2) B8 (3.2) 44 (4.8) 37T (4.0)
Dyspnoea B(4.8) B (4.6) 5(2.8) 4 (2.1) 38 (4.1) 30 (3.2)
Mausea 5(2.9) 4 (2.3) B(3.2) 1(0.5) 25 (2.7) 11{1.2)
Vomiting G(3.4) 3(1.7) T(3.7) 5 (2.8) 25 (2.7) 16 (1.7)
FPleural Effusion 5(2.9) 2(1.1) T(3.7) 4 (2.1) 21 (2.3) 16 (1.7)
Seizure 1(0.8) 1 (0.6} o 0 21 (2.3) 12 (1.3)
Pericardial Effusion 2(1.1) 2(1.1) 4(2.1) 201.1) 18 (2.1) 14 (1.5)
Pyrexia 5(2.9) 2(1.1) 2(1.1) 1] 18 (1.9) Ti0.8)
Hyperglycaemia 1(0.8) 1 (0.6) 5(2.8) 5 (2.8) 16 (1.7} 15 (1.8)
Respiratory Failure 4(2.3) 4 (2.3) 1(0.5) 1(0.5) 18 (1.7} 16 (1.7)
General Physical Health Deterioration 1(0.8) 1 (D.6) 2(1.1) 2(1.1) 15 (1.8) 14 (1.5)
Dehydration 2(1.1) 1 (0.6) 1(0.5) 1(0.5) 12(1.3) 10(1.1)
Lung Infection 4(2.3) 4 (2.3) 3(1.8) 201.1) 12{1.3) 11{1.2)
Freumaonitis o 1] 1(0.5) 1(0.5) 12(1.3) ai1.m
Pulmonary Embolism Gi(3.4) 6 (3.4) 3(1.8) 3 (1.8) 12 (1.3} 12 (1.3)
Pericarditis o 1] o 1] 11 (1.2) G (0.8)
Alanine Aminotransferase Increased o 1] 3(1.8) 1(0.5) 10 (1.1} B (0.8)
Asthenia o L] 1(0.5) 1(0.5) 10 (1.1} Ti0.8)
Mon-Cardiac Chest Pain o 1] 2(1.1) 1(0.5) 10 (1.1} G (0.8)
Diarrhoea 317 2(1.1) 3(1.6) 2(1.1) B (1.0} 5(0.5)
Aspartate Aminotransferase Increased o a 4(2.1) 1(0.5) B (D.9) 4 (0.4)
Fatigue 2(1.1) 2(1.1) 2(1.1) 201.1) B (0.2} 7i0.8)
Back Pain 2(1.1) 2(1.1) 3(1.8) 3(1.8) T (0.8) & (0.8)
Atrial Fibrillation 2(1.1) 2(1.1) 2(1.1) 1(0.5) 6 (D.G) 30.3)
Blocd Creatinine Increased o 1] 3(1.8) 1(0.5) 6 (0.G) 110.1)
Dizziness o 1] 2(1.1) 1 (0.5) B (0.6) 3(0.3)
Malaisa 1(0.8) L] 2(1.1) 1(0.5) B (0.8) 2i(0.2)
Metastases To Central Menwous System o a 3(1.8) 3(1.68) 5 (D.5) 5(0.5)
Anasmia 4(2.3) 1 (0.6) 1(0.5) 1(0.5) 4 (0.4} 30.3)
Paraesthesia o 1] 2(1.1) 2(1.1) 4 (0.4} 2 (0.2)
Sepsis 2(1.1) 1 (D.6) o 1] 4 (0.4) 4 (0.4)
Hepatic Function Abnormal o 1] 2(1.1) 201.1) 3(0.3) 3(0.3)
Septic Shock 2(1.1) 2(1.1) o 1] 3(0.3) 110.1)
Urinary Tract Infection 2(1.1) 2(1.1) o 1] 3(0.3) 30.3)
Haemoptysis 317 1 (0.6} o 0 2(0.2) 110.1)
Thrombocytopenia 2(1.1) 2(1.1) o 1] 1(0.1) 1i0.1)
Hypoglycaemia 2(1.1) 1({D.8) o a a o]
Supenor Vena Cava Syndrome 2(1.1) 1({D.8) o a a o

- Preferred terms are sorted in descending frequency of all grades column, as reported in the All patients column. - A patient with multiple occurrences of an AE
under one treatment is counted only once in the AE category for that treatment.- A patient with multiple adverse events is counted only once in the total row.
- Only AEs occurring during on-treatment period are reported.

- AEs are graded according to the CTCAE V4.03; MedDRA version 19.0 is used.

- Data cut-off for A2301: 24-Jun-2016, A2303: 26-Jan-2016, A2109: 30-Oct-2015, A2201: 29-Mar-2016, X2101: 03-May-2016, X1101: 28-Jan-2016, A2203:
15-Nov-2015.

Source: [SCS Appendix 1-Table 14.3.1-1.9]
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Serious adverse events considered related to ceritinib treatment
Study A2301 ceritinib group

Thirty patients (15.9%) from the ceritinib group experienced SAEs that were suspected by the Investigator
to be related to study treatment. This was similar to the chemotherapy group (15.4%).

The most frequently reported (in = 2% of patients) study drug-related SAEs in the ceritinib group were
nausea and vomiting (each in six patients, 3.2%) and AST increased (2.1%). Majority of these SAEs
suspected to be drug-related were grade 3/4 in severity (12.2%). There were no drug-related SAEs with
fatal outcome in the ceritinib group.

Of note, one patient had QT-prolongation considered as a SAE related to ceritinib. There were no
drug-related SAEs with fatal outcome in the ceritinib group.

Pooled dataset

Serious adverse events that were suspected by the Investigator to be related to ceritinib treatment were
reported in 123 patients (13.3%). Suspected SAEs (by individual PT) were each reported in <1% of patients,
with the exception of nausea and vomiting (each 18 patients, 1.9%), pericarditis (10 patients, 1.1%), and
pneumonitis (nine patients, 1.0%).

One SAE of ILD (grade 4) was reported in one patient that was suspected to ceritinib treatment and led to
death. Another SAE of pneumonitis (grade 3) reported in another patient was not suspected to ceritinib
treatment and led to death. None of the other SAEs for these AESIs were the primary cause of death.

Deaths

On-treatment deaths were defined as deaths while receiving study medication or up to 30 days after the last
dose of study treatment.
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Table 39: On-treatment deaths by principal cause, primary system organ class, preferred term
and treatment group (Safety Set)

Study AZ301 All patients
Principal cause of death Chemotherapy Ceritinib 750 mg | Ceritinib 750 mg
Primary system organ class N=175 N=183 H=325
FPreferred term n (%) n (%) n %)
Total B (3.4) 11 (5.8) 138 (15.0)
Study Indication [a] 5(2.8) T(3.7) 105 (11.4)
Other 1 (0.6} 4(2.1) 4 (2.7)
Neoplasms benign, malignant and 5(2.8) T(3T) a8 (10.4)
unspecified (incl cysts and polyps) - Total
Mon-small cell lung cancer 5 (2.9 T(3.T) &6 (9.3)
Malignant neoplasm progression o ] 4 (0.4)
Lung neoplasm malignant o i) 3(0.3)
Lung cancer metastatic o i) 1(0.1)
Malignant pleural effusion o 1] 1(0.1)
Metastases to central nervous system o 1] 1(0.1)
Respiratory, thoracic and mediastinal o 1(0.5) 18 {1.7)
disorders - Total
Respiratory failure o ] G (0.8)
Pulmonary embolism o i) 3(0.3)
Acute pulmonary oedema o i) 1(0.1)
Acute respiratory distress syndrome o 1] 1(0.1)
Dyspnoea o 1] 1(0.1)
Interstitial lung disease o ] 1(0.1)
Pneumonia aspiration o i) 1(0.1)
Pneumonitis o 1(0.58) 1(0.1)
Pneumothorax o 1] 1(0.1)
General disorders and administration site o 1(0.5) 11{1.2)
conditions - Total
Disease progression o 1] 5(0.5)
Death o 1(0.5) 2(0.2)
General physical health deterioration o i) 2(0.2)
Euthanasia o 1] 1(0.1)
Multiple organ dysfunction syndrome o o 10013
Infections and infestations - Total 1 (0.6} 1(0.5) 11 (1.2)
Pneumocnia o o @ (0.8)
Atypical pneumonia o o 1(0.1)
Pulmonary tuberculosis o o 1(0.1)
Respiratory tract infection o 1(0.5) 1(0.1)
Sepsis o ] 1(0.1)
Septic shock o o 10013
Lung infection 1 (0.6} o (]
Cardiac disorders - Total o 1(0.5) 3 (0.3)
Cardiac tamponade o o Z2(0.2)
Myocardial infarction o 1(0.5) 1(0.1)
Gastrointestinal disorders - Total o o 10013
Gastric hasmormhages o o 1(0.1)
Mervous system disorders - Total o o 1(0.1)
Cerebrovascular accident o o 1(0.1)

- Primary system organ classes are presented in descending frequency; preferred terms are sorted within
primary system organ class in descending frequency, as reported in the All patients colummn.

- Only deaths ooccurring during on-treatment period are reported.

- Data cuteff for AZ2301: 24-Jun-2018, AZ2303: 26-Jan-2016, AZ109: 30-Oct-2015, A2201: 28-Mar-2016,
X2101: 03-May-2016, X1101: 28-Jan-2016, A2203: 15-Mow-2015.

[al Of the 105 deaths reparted in the pooled dataset under study indication — 88 had PT under S0OC of
“Meoplasms benign, malignant and unspecified (incl cysis and polyps), five with PT of disease progression,
one each with PT of general physical health deterioration, respiratony failure, dyspnoea, and septic shock
Source: [SCS Appendix 1-Table 14.3.1-1.4]
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Laboratory findings

Haematology

In ceritinib-treated patients, haematological abnormalities were predominantly grade 1 or 2 in Study A2301
ceritinib group and pooled dataset. The frequency of any post-baseline grade changes in haematological
parameters was similar (< 10% difference) in Study A2301 ceritinib group and pooled dataset. The most
frequently occurring (>5%) grade 3/4 haematological abnormalities were seen for decreased lymphocytes.

In Study A2301 ceritinib group, of the 189 patients treated with ceritinib, majority of the patients (161
patients, 85.2%) had normal absolute lymphocytes (grade 0) at baseline. Post-baseline, 109 patients
(57.7%) had decreased absolute lymphocytes of any grade, of which 45 patients (23.8%), 44 patients
(23.3%), 15 patients (7.9%), and five patients (2.6%) had grade 1, grade 2, grade 3, and grade 4
decreased absolute lymphocytes, respectively. In the pooled dataset, of the 925 patients treated with
ceritinib, majority of the patients (604 patients, 65.3%) had normal absolute lymphocytes (grade 0) at
baseline. Post-baseline, 642 patients (69.4%) had decreased absolute lymphocytes of any grade, of which
184 patients (19.9%), 260 patients (28.1%), 167 patients (18.1%), and 31 patients (3.4%) had grade 1,
grade 2, grade 3, and grade 4 decreased absolute lymphocytes, respectively.

In the A2301 chemotherapy group, the most frequently occurring (=5%) grade 3/4 haematological
abnormalities were seen for decreased absolute lymphocytes (grade 3 in 17.7% and grade 4 in 1.7%),
decreased absolute neutrophils (grade 3 in 12.0% and grade 4 in 7.4%), decreased haemoglobin (grade 3
in 10.9%, no grade 4), decreased platelet count (grade 3 in 3.4% and grade 4 in 1.7%), and decreased WBC
(grade 3 in 5.7% and grade 4 in 1.1%).

Clinical chemistry

The frequency of any post-baseline grade changes in chemistry parameters was similar (< 10% difference)
in Study A2301 ceritinib group and pooled dataset, except for decreased creatinine clearance (54.5% in
Study A2301 ceritinib group, 39.2% in pooled dataset; grade 3/4 decrease were similar, 5.3% in A2301
ceritinib group and 3.1% in pooled dataset), decreased glucose (54.5% in Study A2301 ceritinib group,
38.6% in pooled dataset; grade 3/4 decrease were similar, 0.5% in A2301 ceritinib group and 0.9% in
pooled dataset), and increased potassium (36% in Study A2301 ceritinib group, 25.3% in pooled dataset;
grade 3/4 increases were similar, 3.2% in A2301 ceritinib group and 1.8% in pooled dataset).

The most frequent (>5%) post-baseline grade 3/4 chemistry increase in ceritinib treated patients in Study
A2301 ceritinib group and pooled dataset were reported for liver enzymes (ALT, AST, ALP, and GGT),
however there were no confirmed Hy’s law cases, glucose and amylase (only in the pooled dataset).

The most frequent (>5%) post-baseline grade 3/4 chemistry decrease in ceritinib treated patients in Study
A2301 ceritinib group were reported for:

e Sodium: In Study A2301 ceritinib group, of the 189 patients treated with ceritinib, majority of the
patients (97.4%) had normal sodium (grade 0) at baseline. Post-baseline, 27% of patients had
decreased sodium of any grade, of which 19.0%, 7.4%, and 0.5% had grade 1, grade 3, and grade 4
decreased sodium, respectively. In the pooled dataset, of the 925 patients treated with ceritinib, majority
of the patients (93.3%) had normal sodium (grade 0) at baseline. Post-baseline, 33% of patients had
decreased sodium of any grade, of which 25.2%, 7.7%, and 0.1% had grade 1, grade 3, and grade 4
decreased sodium, respectively.

e Potassium (only in the pooled dataset): In the pooled dataset, of the 925 patients treated with ceritinib,
majority of the patients (97.9%) had normal potassium (grade 0) at baseline. Post-baseline, 21.6% of
patients had decreased potassium of any grade, of which 15.7%, 5.2%, and 0.8% had grade 2, grade 3,
and grade 4 decreased potassium, respectively.
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e Phosphate (only in pooled dataset): In the pooled dataset, of the 925 patients treated with ceritinib,
majority of the patients (89.9%) had normal phosphate (grade 0) at baseline. Post-baseline, 43.3% of
patients had decreased phosphate of any grade, of which 9.2%, 27.7%, 6.4%, and 0.1% had grade 1,
grade 2, grade 3, and grade 4 decreased phosphate, respectively.

In chemotherapy group, the most frequently reported (>5%) grade 3/4 chemistry parameters were seen for
increased glucose (grade 3 in 10.3%, no grade 4) and decreased sodium (grade 3 in 5.1%, no grade 4).

Special laboratory evaluations

In Study A2301, testosterone, follicle-stimulating hormone (FSH), luteinizing hormone (LH), and sex
hormone-binding globulin (SHBG) were measured in male patients to assess potential impact of ceritinib on
male hormone levels. Analysis of total testosterone (free and bound), free testosterone index, LH, FSH and
SHBG did not show significant changes between baseline and post-baseline measurement (i.e. D15).

Safety in special populations

The subgroup analysis of safety by region, age, gender, race, presence or absence of brain metastases
(based on CRF data), presence or absence of prior adjuvant chemotherapy, and WHO PS (0 vs. 1-2; based
on CRF data) at baseline showed patterns that were generally consistent with those of the overall population
and did not reveal any relevant clinically meaningful differences in the overall proportion of patients with AEs
within subgroups.

No specific analyses were conducted to evaluate the use of other drugs, tobacco, alcohol on the tolerability
and safety of ceritinib.

Ceritinib is eliminated primarily via the liver. So far, there is limited experience in patients with pre-existing
moderate (only 1 patient) or no experience in patients with severe hepatic impairment. A PK study is
currently ongoing to assess the effect of hepatic impairment in non-cancer patients.

No dose adjustment is necessary in patients with mild to moderate renal impairment since population
pharmacokinetic analysis have shown that ceritinib exposure is similar in patients with mild and moderate
renal impairment and normal renal function. Patients with severe renal impairment (CLcr <30 mL/min) were
not included in the clinical trials.

Safety related to drug-drug interactions and other interactions

No safety data regarding drug-drug interactions.
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Discontinuation due to adverse events

Adverse events leading to discontinuation

Table 40: Adverse events leading to discontinuation by treatment group, by preferred term and
maximum grade regardless of study drug relationship (with AEs reported in more than one
patient for all grades in any group) (Safety set)

Study A2301 All patients
Chemotherapy Ceritinik 750 mg Ceritinib 750 mg
H=175 N=183 H=825
All Grade All Grade Grade
grades 374 grades 34 All grades 4
Preferred term n (%) n (%) n (%) n (%) n (%) n (%)
-Total 29 (16.8) 16(3.1) 21 (111) 412(6.3) |112({12.1) 87 (93.4)
Prieumonia 1 (0.8} 1 (0.5) L] 1] B (D.8) G (0.8)
Respiratory Failure 1 (0.6} 1 (0.5) 1(0.5) 1 (0.5) B (D.8) G (0.8)
Alanine Aminofransferase Increased 1 (0.6) o 1({0.5) 1({D.5) 5(0.5) 5(0.5)
General Physical Health Deteroration 1 (0.6) 1(0.6) 1({0.5) 1({D.5) 5(0.5) 5(0.5)
Mausea D 0 1(0.5) 1] 5 (0.5) 2(0.2)
Pneumanitis 0 D 1 (0.5) a 5 (0.5) 3(0.3)
Aspartate Aminotransferase Increased 0 o a a 4 (0.4) 3(D.3)
Blood Creatinine Increased B (3.4) 0 4 (2.1) 1 (0.5) 4 (0.4) 1(0.1)
Dyspnoea 201.1) 2(1.1) 1] 1] 4 (0.4) 2(0.2)
Pulmonary Embolism 1 (0.58) 1 (0.5) 1] 1] 4 (0.4) 4 (0.4)
Vomiting 1 (0.6} (b 1{0.5) 0 4 (0.4) 2(0.2)
Decreased Appetite 0 o a a 3(0.3) 2(0.2)
Fatigue 0 o a a 3(D.3) 3(0.3)
Interstitial Lung Disease 0 o a a 3(0.3) 2(D.2)
Lipase Increased D 0 2(1.1) 2[1.1) 3(0.3) 3(0.3)
Pericardial Effusion 1 (0.56) 1 (0.5) 1] 1] 3(0.3) 2(0.2)
Pleural Effusion 1 (0.56) 1 (0.6) 1] 1] 3 (0.3) 2(0.2)
Respiratory Tract Infection 0 o 1({0.5) 1(D.5) 3(0.3) 3(0.3)
Amylase Increased 0 o 2{1.1) 2 (1.1} 2(0.2) 2(D.2)
Asthenia 0 D 1{D.5) a 2(D.2) o]
Cardiac Tamponade 0 o a a 2(0.2) 2(D.2)
Electrocardiogram Qt Prolonged 0 o a a 2(0.2) 2(D.2)
Gamma-Glutamyltransferase Increased 0 o 1({0.5) 1({D.5) 2(0.2) 2(D.2)
Lumg Infiltraticn 0 o 1({0.5) a 2(0.2) o
Metastases To Central Mervous System 0 o 1({D.5) 1(D.5) 2(0.2) 2(D.2)
Metastases Ta Meninges 0 o a a 2(0.2) 1(0.1)
Pericarditis D 0 [i] 1] 2(0.2) 1(0.1)
Preumonia Aspiration 0 o a a 2(0.2) 2(D.2)
Creatinine Renal Clearance Decreased 3(1.7) o 1({0.5) 1({D.5) 1(0.1) 1(0.1)
Tinnitus 20(1.1) 1 (0.6) 1] 1] D 0

- Preferred terms are sorted by descending frequency of "all grades’ column, as reported in the All patients
column. - & patient with multiple occurrences of an AE is counted only once in the AE category. - The event with
maximum sewverity is counted for patients who experienced multiple episodes of an event. - Only AEs cocurring
during on-treatment pericd are reported.

- AEs are graded according to the CTCAE V4.03; MedDRA version 18.0 is used.

- Data cutoff for A2301: 24-Jun-2016, A2303: 28-Jan-2016, A2100: 30-Oct-2015, AZ201: 28-Mar-2018, X2101:
03-May-2016, X1101: 2B-Jan-2018, A2203: 15-Now-2015.

Source: [SCS Appendix 1-Table 14.3.1-1.12]

Adverse events requiring dose interruption
Study A2301

Adverse events (regardless of study drug relationship) requiring dose interruption in ceritinib group were
reported in 131 patients (69.3%) in the Study A2301 ceritinib group. The most frequently occurring AEs (in
> 5% of patients) requiring dose interruption were: ALT increased (33.9%), AST increased (22.8%), blood
creatinine increased (12.2%), vomiting (9.5%), diarrhoea (8.5%), GGT increased (8.5%), nausea (7.9%),
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and blood alkaline phosphatase increased (5.3%). Grade 3/4 events regardless of study drug relationship
requiring dose interruption were reported in 41.3% of patients in the Study A2301 ceritinib group; and the
most frequently reported in = 2% of patients were: ALT increased (12.2%), AST increased (7.4%), GGT
increased (7.4%), vomiting (2.6%), blood alkaline phosphatase increased (2.6%), fatigue (2.6%), nausea
(2.1%), pneumonia (2.1%).

Adverse events requiring study drug interruption in the chemotherapy group were reported in 39.4% of
patients, and the most frequently occurring AEs (in = 5% of patients) were neutropenia (8.0%), neutrophil
count decrease (6.3%), WBC count decreased (6.3%), and anaemia (5.7%). Grade 3/4 AEs were reported
in 17.7% of patients, and the most frequently reported (= 2%) was neutropenia (4.6%).

Pooled dataset

Adverse events requiring dose interruption regardless of study drug relationship were reported in 450
patients (66.3%); 282 patients (41.5%) had a grade 3/4 AE requiring dose interruption.

The most frequently occurring (any grade, = 5% of patients) AEs regardless of study drug relationship
requiring dose interruption were ALT increased (28.6%), AST increased (18.9%), vomiting (12.4%), nausea
(10.0%), diarrhoea (8.8%), blood creatinine increased (6.8%), and GGT increased (5.2%).

The most frequently occurring (= 2%) grade 3/4 AEs regardless of study drug relationship requiring dose
interruption were ALT increased (13.3%), AST increased (6.5%), GGT increased (4.6%), nausea (3.2%),
fatigue (2.8%), vomiting (2.7%), diarrhoea and pneumonia (each 2.1%b).

Adverse events requiring dose adjustment
Study A2301

Adverse events regardless of study drug relationship requiring dose adjustment in ceritinib group were
reported in 109 patients (57.7%). The most frequently occurring AEs (in = 5% of patients) that required
dose adjustments were: ALT increased (29.6%); AST increased (16.4%); vomiting 7.4%); GGT increased
(6.3%); blood creatinine increased and diarrhoea (each 5.8%). Grade 3/4 events regardless of study drug
relationship requiring dose adjustments were reported in 34.9% patients in the ceritinib group; and the
incidence of individual grade 3/4 AEs requiring a dose adjustment was low other than ALT increased that was
reported in 21.2% of patients. The most frequent AEs (in = 2% of patients) requiring a dose adjustment
were ALT increased (21.2%), AST increased (9.5%), GGT increased (5.3%), and vomiting (2.6%0).

Adverse events requiring dose adjustment in the chemotherapy group were reported in 15.4% of
patients, and none of the AEs were reported in = 5% of patients. Grade 3/4 AEs were reported in 13.1% of
patients, and the most frequently occurring (in = 2% of patients) were neutropenia (4.0%), anaemia
(2.9%), and vomiting (2.3%).

Pooled dataset

Adverse events leading to dose adjustment regardless of study drug relationship were reported in 305
patients (44.9%), and 138 patients (20.3%) had a grade 3/4 AE leading to dose adjustment.

The most frequently occurring (any grade, = 5% of patients) AEs regardless of study drug relationship
requiring dose adjustment were ALT increased (15.5%), vomiting (9.4%), AST increased (8.5%), diarrhea
(7.2%), and nausea (6.8%0).

The most frequently occurring (= 2% of patients) grade 3/4 AEs requiring dose adjustment regardless of
study drug relationship were ALT increased (9.1%), AST increased (4.1%), and vomiting (2.5%).
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Adverse events requiring significant additional therapy
Study A2301

Adverse events requiring additional therapy in ceritinib group were reported in 95.2% patients in the
ceritinib group; and the most frequently reported AEs (= 10% of patients) were: diarrhoea (62.4%), nausea
(45.0%), vomiting (36.5%), ALT increased (19.0%), AST increased (18.5%), cough (16.4%), abdominal
pain upper (11.1%), constipation (11.1%), decreased appetite (11.1%), rash (10.6%), abdominal pain
(10.6%), back pain (10.1%). Grade 3/4 events requiring additional therapy were reported in 43.9% of
patients in the ceritinib group; and the most frequently reported (= 2% of patients) were: ALT increased
(7.4%), hyperglycemia (4.8%), AST increased (4.2%), vomiting (4.2%), GGT increased (3.2%), diarrhoea
(3.2%), pneumonia (3.2%), nausea (2.6%), hypokalemia (2.1%0).

Adverse events requiring additional therapy in the chemotherapy group were reported in 91.4% of
patients, and the most frequently reported AEs (= 10% of patients) were nausea (41.1%), vomiting
(25.7%), anaemia (18.9%), constipation (15.4%), cough (11.4%0), pyrexia (10.3%). Grade 3/4 AEs were
reported in 46.9% of patients, and the most frequently reported (= 2%) were anaemia (5.7%), dyspnoea
(4.6%), nausea (4.0%), vomiting (4.0%), pulmonary embolism (4.0%), pneumonia (2.9%), neutrophil
count decreased (2.9%), neutropenia (2.9%), lung infection (2.3%), back pain (2.3%), respiratory failure
(2.3%), hyperglycaemia (2.3%).

Pooled dataset

Adverse events requiring additional therapy (which included all non-drug therapy in addition to concomitant
medications, regardless of study drug relationship) were reported in 95.9% patients in the ceritinib group.

The most frequently reported AEs (= 10% of patients) requiring additional therapy were diarrhoea (57.1%),
nausea (53.6%), vomiting (35.8%), constipation (15.8%), abdominal pain (14.8%), cough (14.4%), back
pain and decreased appetite (each 12.5%), abdominal pain upper (12.0%), ALT increased (11.9%), pyrexia
(11.1%), and headache (10.3%).

Grade 3/4 events requiring additional therapy were reported in 50.9% of patients treated with ceritinib. The
most frequently reported grade 3/4 AEs (= 2% of patients) that required additional therapy regardless of
study drug relationship were nausea (4.6%), ALT increased (4.4%), vomiting and pneumonia (each 4.3%),
diarrhoea (3.9%), hyperglycemia (3.7%), hypokalemia (3.4%), dyspnoea (2.7%), and AST increased
(2.2%).

Analysis of safety after crossover in Phase 111 studies

Safety in the subgroup of patients who crossed over to ceritinib in Study A2301

Among the 85 patients who crossed over, 80 patients received ceritinib in the extension treatment phase
(three patients did not receive ceritinib as of the data cut-off date and other two patients had died before
start of first dose of ceritinib). At the time of the data cut-off, 33/80 patients were still ongoing in the
extension treatment phase.

The most frequently reported all grade AEs (regardless of study drug relationship) in the extension
treatment phase (= 20% of patients) were: diarrhoea (75.0%), vomiting (52.5%), nausea and ALT
increased (each 51.3%), AST increased (46.3%), blood creatinine increased (37.5%), fatigue (25.0%), GGT
increased (23.8%), blood alkaline phosphatase increased (21.3%), and decreased appetite (20.0%0).

The AEs in the extension treatment phase were similar (<10% difference) to the treatment phase ceritinib
group except for: nausea (51.3% vs. 68.8%), vomiting (52.5% vs. 66.1%), GGT increased (23.8% vs.
37.0%), decreased appetite (20.0% vs. 33.9%), cough (13.8% vs. 24.3%), blood creatinine increased
(37.5% vs. 22.2%), and pyrexia (7.5% vs. 18.0%), respectively.
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Blood creatinine AE increased was reported more frequently in patients treated in the extension treatment
phase than in the treatment phase (37.5% and 22.2%, respectively), and an AE of decreased creatinine
clearance was reported in 6.9% patients in treatment phase and in 7.5% of patients in the extension
treatment phase. Blood creatinine AE increased was reported more frequently in patients treated in the
extension treatment phase than in the treatment phase (37.5% and 22.2%, respectively).

Fifty-five (68.8%) patients had grade 3/4 AEs, and the most frequently reported grade 3/4 AEs (>5% of
patients) included: ALT increased and GGT increased (each 20.0%); fatigue (13.8%); AST increased
(11.3%); blood alkaline phosphatase increased, decreased appetite, and back pain (each 6.3%). The grade
3/4 AEs in the extension treatment phase were similar (<5% difference) to the treatment phase ceritinib
group except for: ALT increased (20.0 vs. 30.7), AST increased (11.3 vs. 16.9), fatigue (13.8 vs. 4.2), GGT
increased (20.0 vs. 28.6), decreased appetite (6.3 vs. 1.1), respectively.

Serious adverse events were reported in 34 (42.5%) patients, of which was suspected to be drug related in
11 patients (13.8%).

Nine patients (11%) discontinued due to AEs (acute kidney injury, creatinine renal clearance decreased,
pneumonia, blood creatinine increased, ALT increased, ILD — all suspected) and cancer pain, and lung
infection (not suspected).

Among the 11 patients who died on-treatment in the extension treatment phase, six patients died due to

study indication and five patients died due to other causes: pneumonia, septic shock, metabolic acidosis,

pulmonary embolism, and respiratory failure in one patient each; none of these AEs were suspected to be
study drug related except for metabolic acidosis.

Table 41: Overall summary of AEs by treatment group (Cross-over Analysis Set)

LDK3ITE
750 mg
N=80

All grades Grade 374
Category n (%) m (%)
All deaths [a] 31 (38.8)
Extension treatment phase on-reatment deaths 11({13.8)
Adverse Events TH(95.8) 55 (08.8)
Suspected to be drug related T5(93.8) 41 (51.3)
Serious adverse events 34 (42.5) 27 (33.8)
Suspected to be drug related 11(13.8) T (B.B)
AEs leading to discontinuation 17 (21.3) 12 (15.0)
Suspected to be drug related B (10.0) 3(3.8)
AEs requiring dose adjustment 38 (47.5) 21 (26.3)
Suspected to be drug related 36 (45.0) 20 (25.0)
AEs requiring dose interruption/delay 49 (61.3) 22 (27.5)
Suspected to be drug related 40 (50.0) 16 (20.0)
AEs reguiring dose adjustment or interruption/delay 56 (70.0) M (42.5)
Suspected to be drug related 51 (63.8) 31 (38.8)
AEs requiring additional therapy 73021.3) 35 (45.0)
Suspected to be drug related 82 (77.8) 18 (23.8)

Categories are not mutually exclusive. Patients with multiple events in the same category were counted only
once in that category.

Patients with events in more than one category were counted cnece in each of those categories.
[a] All deaths, including those after the end of the extension treatment period.

Only AEs ccouming during on-treatment peried were summarized.

AEs were graded according to the CTCAE V4.03.

Source: [Study A2301-Table 14.3.1-1.21¢]
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Study A2303

Study A2303, was an open-label, randomized, global Phase 11l study to compare the efficacy and safety of
ceritinib to standard second-line chemotherapy (pemetrexed or docetaxel) in patients with advanced
ALK-positive NSCLC who were previously treated with chemotherapy (including a platinum-based doublet)
and crizotinib, and had demonstrated disease progression at study entry. Patients randomized to the
chemotherapy arm were allowed to crossover to receive ceritinib therapy in the Extension Treatment Phase
only after BIRC confirmed RECIST defined disease progression.

Seventy five patients from the chemotherapy arm crossed over to ceritinib, and entered the extension
treatment phase.

The overall safety profile for the patients who crossed-over to ceritinib in the extension treatment phase was
similar to the safety profile of patients in the ceritinib group in the treatment phase.

Table 42: Overall summary of AEs (Cross-over analysis set)
Ceritinib 750 mg

N=74
Category All grades Grade 314
n (%) n (%)

All deaths™ 32 (43.2)

Extension-treatment phase on-treatment deaths 16 (21.8)
Adverse Eventis 73 (98.8) BE (74.3)

Suspected to be drug-related 68 (91.8) 37 (50.0)
Serous adverse events 3B (51.4) 38 (51.4)

Suspected to be drug-related 17 (23.0) 14 (18.9)
AEs leading to discontinuation &(10.8) B (10.8)
AEs requiring dose adjustment 27 (38.5) 11 (14.9)
AEs reqguiring dose interruption/delay 42 (58.8) 31 (41.9)
AEs reguiring additional therapy GE (91.8) 41 (55.4)

Categories are not mutually exclusive. Patients with multiple events in the same category are counted only once
in that category.

Patients with events in more than one category are counted once in each of those categories.

[ Al deaths, including those after the end of the extension-treatment period.

Only AEs occurring during extension-treatment period are summarized.

AEs are graded according fo the CTCAE V4.03.

Source: [Study A2303-Table 14.3.1-1.21¢]

The most frequently reported all grade AEs (regardless of study drug relationship) in the extension
treatment phase (= 20% of patients) were: diarrhoea (71.6%), nausea (56.8%), vomiting (47.3%), ALT
increased (29.7%), decreased appetite (27.0%), AST increased (25.7%), blood creatinine increased
(24.3%), abdominal pain (23.0%), constipation and fatigue (each 21.6%), and GGT increased (20.3%). The
AEs in the extension treatment phase were similar (<10% difference) to the treatment phase ceritinib arm
except for: ALT increased (29.7% vs. 42.6%), AST increased (25.7% vs. 36.5%), weight decreased (16.2%
vs. 29.6%), decreased appetite (27.0% vs. 41.7%), and back pain (9.5% vs. 21.7%), respectively.

Fifty-five (74.3%) patients had grade 3/4 AEs, and the most frequently reported grade 3/4 AEs (>5% of
patients) included: ALT increased (17.6%); nausea, AST increased, and GGT increased (each 10.8%);
vomiting (9.5%); fatigue and dyspnoea (each 6.8%); diarrhoea, pleural effusion, and pneumonia (each
5.49%). The grade 3/4 AEs in the extension treatment phase were similar (<5% difference) to the treatment
phase ceritinib group except for GGT increased (10.8% vs. 20.9%), respectively.

Serious adverse events were reported in 38 patients (51.4%); pneumonia, pleural effusion, and nausea
were reported in >5% of patients.

No Hy’s law case was observed in the extension treatment phase (i.e. concurrent AT >3xULN and TBILI
=>2xULN, and ALP <2xULN).
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Post marketing experience

The latest Zykadia PSUR (PSUR 4) with a data lock point of 28 April 2016 provides additional information on
estimated 3700 patients treated with ceritinib in post-marketing setting.

Additional safety information (cumulative line listings of deaths and SAEs) reported in the Novartis global
pharmacovigilance safety database (ARGUS) for 21 ongoing and two completed Novartis-sponsored studies
including healthy volunteer studies consisting of 1927 enrolled patients based on the data cut-off date of 10
August 2016 is provided. The evaluation did not reveal any new safety concern or any meaningful change in
frequency or severity. The safety data is consistent with the known safety profile of ceritinib described
above.

2.5.1. Discussion on clinical safety

This safety review of ceritinib in first-line treatment of ALK positive NSCLC is based on the results of the
pivotal phase 111 Study A2301 and a pooled dataset of seven clinical studies, which includes data on ceritinib
from the pivotal trial.

With the pivotal trial of this application, the safety database for ceritinib in the treatment of ALK positive
NSCLC now includes 925 patients and more data on long-term exposure to ceritinib is available. In study
A2301, 72.5% of patients were treated for = than 33 weeks and median exposure was 66.4 weeks. In the
pooled dataset, the median exposure is 44.9 weeks.

As observed in previous trials with ceritinib, the rate of dose reductions and interruptions are high in study
A2301, 67.7% and 78.3% respectively. This is even higher than in phase 11l trial A2303 conducted in
previously treated ALK positive NSCLC patients. Most of the dose reductions and interruptions for ceritinib
are due to AEs, 57.7% and 44.9% in study A2301 and the pooled dataset, respectively. The main reason for
dose adjustments and dose interruptions is liver toxicity, i.e. increased ALT and AST.

The toxicity profile of ceritinib compared with the toxicity profile of the platinum doublets used in the pivotal
study A2301 seems acceptable. The higher frequency of Gl toxicity with ceritinib is mainly due to grade 1/2
AEs, and managed with additional therapies. The liver toxicity observed with ceritinib is mainly managed
with dose adjustments.

Overall, the safety profile of ceritinib is considered similar to previous experience and AEs. However,
compared to previous studies, there is an increase in liver toxicity in terms of increased frequencies of ALT
and AST increase and also GGT increase. In addition, a higher frequency of decreased creatinine clearance
than in previous studies is observed. These AEs lead to a higher rate of dose reductions and interruptions
than previously reported. Based on exposure-response analyses, the applicant has concluded that there is a
clear relationship between exposure level and AEs of ALT/AST elevations while no exposure efficacy
relationship has been found. The high rate of dose reductions/interruptions may indicate that a lower dose
of ceritinib from start of treatment could be more appropriate from a safety perspective.

No fatal outcome associated with any of the AESIs was reported with the exception of two deaths with
pneumonitis in the pooled dataset (one patient with grade 4 ILD that was suspected to be related to ceritinib
treatment, and another patient with grade 3 pneumonitis that was assessed as not related to ceritinib
treatment).

There was a high rate of AE suspected to be drug-related (97.4%, grade =3, 65.1%) and AEs that requiring
dose adjustment (57.7%, grade =3 34.9%) or interruption (69.3%, grade =3, 41.3%) of ceritinib. AEs
suspected to be study drug related and Grade 3/4 AEs suspected to be study drug related were more
frequent among patients receiving ceritinib than patients in the pooled dataset.
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Dose interruption and dose reductions for ceritinib occurred over the treatment period, with the highest
percentage of dose interruption and dose reductions occurring between weeks 3 to 6 of treatment (24.9%
and 17.5% respectively). In the ceritinib group, the most frequently reported reason for dose interruptions
was AEs (95.3%), and primarily due to AEs of liver enzyme elevations. The dose reductions were primarily
due to AEs of liver enzyme elevations and Gl AEs. Many patients requiring dose adjustment, interruption or
reduction.

The proportion of patients requiring at least one dose interruption was 78.3% for ceritinib. In the ceritinib
group, the dose interruptions were primarily due to AEs of liver enzyme elevations while dose reductions
were primarily due to AEs of liver enzyme elevations and Gl AEs.

In line with the current safety profile of ceritinib, hepatotoxicity AEs regardless of study drug relationship
were the second most frequently reported AESIs (>60% of patients treated with ceritinib in Study A2301
and pooled dataset), with majority of them being elevation of liver function tests. Grade 3/4 hepatotoxicity
AEs regardless of study drug relationship were reported in 49.2% of patients in Study A2301 and in 37.8%
of patients in pooled dataset. Also, elevations of liver enzymes were the only grade 3/4 AEs requiring dose
adjustment or interruption that were more frequently reported (= 5% difference) in the Study A2301
ceritinib group vs. pooled dataset. The review of the overall safety profile of ceritinib in patients with hepatic
impairment versus patients without hepatic impairment in Study A2301 did not reveal any clinically relevant
differences or new safety concerns, and is consistent with the known safety profile of ceritinib.

The incidence of QT prolongation AEs in Study A2301 ceritinib group and pooled safety dataset was 11.1%
and 10.8%, respectively; grade 3 QT prolongation AEs were reported in 2.1% of patients, there were no
grade 4 QT prolongations AEs; AEs requiring discontinuation of ceritinib treatment were none in Study
A2301 ceritinib group and 0.2% in pooled safety dataset. SAEs of QT prolongation were 0.5% in Study
A2301 ceritinib group and 0.8% in pooled safety dataset. No torsade de pointes, sudden death, or deaths
due to QT prolongation AEs were reported. No patients with QT prolongation had syncope/loss of
consciousness.

QTcP increases of > 60 ms baseline were reported in 7.9% of patients in Study A2301 and 6.3% of patients
in the pooled safety dataset. QTcP interval >500 ms was reported at similar frequencies in Study A2301 and
the pooled safety dataset (2.6% and 1.3%, respectively).

An analysis of patients with a heart rate below 60 bpm as observed on the baseline ECG treated with ceritinib
compared to the patients with a normal heart rate at baseline and treated with ceritinib, and compared to
similar groups of patients in the pooled safety dataset did not reveal any clinically meaningful differences
between the groups.

Hyperglycaemia events regardless of study drug relationship were reported in 13% of patients treated with
ceritinib in Study A2301 and pooled dataset, of which were grade 3/4 AEs in 7-8% of patients. The
hyperglycaemia events were managed by dose interruption or reduction. Post-baseline any grade increase
of glucose was noted in approximately half of the patients in the Study A2301 ceritinib group and pooled
dataset.

Creatinine elevations based on AEs regardless of study drug relationship were reported in 22% of patients
treated with ceritinib in Study A2301 and pooled dataset. The AEs were managed by dose interruption or
reduction. 69.0% of patients had creatinine increase of any grade post-baseline, of which 17 patients
(1.8%) and one patient (0.1%) had grade 3 and grade 4 creatinine increase, respectively.

The frequency of any post-baseline grade changes in chemistry parameters was similar (£10% difference)
in Study A2301 ceritinib group and pooled dataset, except for decreased creatinine clearance, decreased
glucose and increased potassium.

No new information has emerged based on post-marketing usage of Zykadia that would substantially alter
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the known safety profile of ceritinib.
2.5.2. Conclusions on clinical safety

There are no new safety concerns that have been identified in the safety database. The safety and
tolerability of ceritinib remain the same. However, sections 4.4 and 4.8 of the SmPC have been updated
accordingly with the new frequencies based on the pooled safety dataset.

2.5.3. PSUR cycle

The PSUR cycle remains unchanged.

The annex Il related to the PSUR refers to the EURD list which remains unchanged.
2.6. Risk management plan

The CHMP received the following PRAC Advice on the submitted Risk Management Plan:
The PRAC considered that the risk management plan version 6.0 is acceptable.
The CHMP endorsed this advice with the following changes:

to also include the due dates of the planned interim and final analysis of overall survival (OS) from the study
CLDK378A2303.

The applicant implemented the changes in the RMP as requested by CHMP.
The CHMP endorsed the Risk Management Plan version 10.0 with the following content:

Safety concerns

Important identified risks Hepatotoxicity
QT prolongation
Interstitial Lung Disease/Pneumonitis
Hyperglycemia
Gl toxicity (nausea, vomiting, diarrhea)
Bradycardia
Pancreatitis

Important potential risks Neuropathy

Concomitant use of ceritinib and strong CYP3A inhibitors or
strong CYP3A inducers

Missing information Patients with hepatic impairment
Patients with severe renal impairment
Patients with severe cardiac impairment
Elderly patients
Paediatric patients
Pregnant and lactating women, and women of childbearing
potential
Long-term safety

Concomitant use of ceritinib and CYP3A, CYP2C9, CYP2A6 or
CYP2EL1 substrates; ceritinib and drugs that may prolong the
QT interval

Concomitant use of ceritinib and gastric acid reducing
agents such as PPIs

No changes to the summary of safety concerns were deemed necessary with the current application.
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Pharmacovigilance plan

Table of on-going and planned additional PhV studies/activities in the Pharmacovigilance Plan

Study/activity

Type, title and
category (1-3)

Objectives

Safety
concerns
addressed

Date for
submission of
interim or final
reports

(planned or actual)

LDK378A2110/ A
Phase I, open
label,
multi-center,
single dose study
to evaluate the PK

of ceritinib in
subjects with
hepatic
impairment
compared to
subjects with
normal hepatic

function (3).

To evaluate the PK of a
single oral dose of
ceritinib in subjects with
impaired hepatic
function as compared to
healthy subjects with
normal hepatic
function.

Use in patients Started

with hepatic
impairment

Final study report
Jun-2016
(planned)

LDK378A2103/ A
Phase I,
multi-center,
open label,
drug-drug
interaction study
to assess the
effect of ceritinib
on the
pharmacokinetics
of warfarin and
midazolam
administered as a
two- drug cocktail
in patients with

ALK-positive
advanced tumors
including
non-small cell

lung cancer (3)

To assess the effect of
ceritinib on the PK of
warfarin and midazolam
administered as a two-
drug cocktail in patients
with ALK-positive
advanced tumors
including NSCLC

Concomitant use
of ceritinib and
CYP2C9 and
CYP3A substrates

Final study report
Mar-2017
(planned)

LDK378A2113/ A
Phase I, single
center,
open-label,
two-period,
single-sequence
study to assess
the effect of
esomeprazole
(proton pump
inhibitor) on the
pharmacokinetics
of ceritinib in
healthy
volunteers (3)

To assess the effect of
esomeprazole on the PK
of a single 750 mg
ceritinib in healthy adult
subjects.

Concomitant use
of ceritinib and
gastric acid
reducing agents
such as PPIs

Final study report
Mar-2016 — under
EMA evaluation

There are no changes proposed to the PhV plan within this procedure which is considered acceptable.
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Risk minimisation measures

Safety concern

Routine risk minimization measures

Additional risk
minimization

measures

Hepatotoxicity

QT prolongation

Interstitial lung
disease/
pneumonitis

Dose modification recommendations provided in SmPC
Section 4.2 Posology and method of administration.

Description of frequency and severity of events, and
guidelines on monitoring of liver laboratory tests (including
ALT, AST and total bilirubin) prior to and after start of
treatment are provided in SmPC Section 4.4 Special
warnings and precautions for use.

Abnormal liver function tests (including hepatic function
abnormal, hyperbilirubinaemia), hepatotoxicity (including
DILI, hepatitis  cholestatic, hepatocellular  injury,
hepatotoxicity), and Liver laboratory test abnormalities
(including alanine aminotransferase increased, aspartate
aminotransferase increased, gamma-glutamyltransferase
increased, Dblood Dbilirubin increased, transaminases
increased, hepatic enzyme increased, liver function test
abnormal) are listed as ADRs in SmPC Section 4.8
Undesirable effects. Description of events as observed in
clinical trials is also presented in SmPC Section 4.8
Undesirable effects.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Dose modification recommendations in SmPC Section 4.2
Posology and method of administration.

SmPC Section 4.4 Special warnings and precautions for use
provides recommendations on avoiding use of Zykadia in
patients with congenital long QT syndrome; consideration of
benefits and potential risks of ceritinib before beginning
therapy in patients who have pre-existing bradycardia,
history or predisposition for QTc prolongation, taking
medicinal products known to prolong QT interval, and in
patients with relevant pre-existing cardiac disease and/or
electrolyte disturbance; and recommendation on periodic
monitoring of ECGs and electrolytes in these patients. It
also provides dose modification recommendations,
correction of electrolytes as clinically indicated.

SmPC Section 4.5 Interaction with other medicinal products
and other forms of interactions: Provides caution with use in
patients who have or may develop prolongation of the QT
interval, including those patients taking anti-arrhythmic
medicinal products or other medicinal products that may
lead to QT prolongation; recommendations for monitoring of
QTc interval in case of combinations of such medicinal
products.

Electrocardiogram QT prolonged is listed as an ADR in SmPC
Section 4.8 Undesirable effects. Description of events as
observed in clinical trials is also presented in SmPC Section
4.8 Undesirable effects.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Dose modification recommendations in SmPC Section 4.2
Posology and method of administration

Dose modification recommendations and guideline on
periodic monitoring of pulmonary symptoms indicative of

None.

None.

None.
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Safety concern

Routine risk minimization measures

Additional risk
minimization

measures

Hyperglycemia

Gl toxicity (nausea,
vomiting, diarrhea)

Bradycardia

Pancreatitis

pneumonitis in SmMPC Section 4.4 Special warnings and
precautions for use.

Pneumonitis (including ILD, pneumonitis) is listed as an
ADR in SmPC Section 4.8 Undesirable effects. Description of
events as observed in clinical trials is also presented in
SmPC Section 4.8 Undesirable effects.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Dose modification recommendations in SmPC Section 4.2
Posology and method of administration

SmPC Section 4.4 Special warnings and precautions for use
provides details regarding the description of frequency and
severity of events, guidance on monitoring of fasting
glucose prior to and after start of Zykadia treatment, use of
anti-hyperglycaemic medication, and risk of
hyperglycaemia being higher in patients with diabetes
mellitus and/or concurrent steroid use.

Hyperglycaemia is listed as an ADR in SmPC Section 4.8
Undesirable effects. Description of events as observed in
clinical trials is also presented in SmPC Section 4.8
Undesirable effects.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Dose modification recommendations in SmPC Section 4.2
Posology and method of administration.

Description of frequency and severity of events, dose
modification recommendations and recommendations for
supportive treatment using standards of care in SmPC
Section 4.4 Special Warnings and Precautions for use.
Nausea, vomiting, and diarrhea are listed as very common
ADRs in SmPC Section 4.8 Undesirable effects. Description
of events as observed in clinical trials is also presented in
SmPC Section 4.8 Undesirable effects.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Dose modification recommendations in SmPC Section 4.2
Posology and method of administration.

SmPC Section 4.4 Special warnings and precautions for use
provides dose modification recommendations, guidelines on
regular monitoring of heart rate and blood pressure, and
instructions on avoiding use Zykadia in combination with
other agents known to cause bradycardia.

Bradycardia (including bradycardia, sinus bradycardia) is
listed as an ADR in SmPC Section 4.8 Undesirable effects.
Description of events as observed in clinical trials is also
presented in SmPC Section 4.8 Undesirable effects.
Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Dose modification recommendations are provided in SmPC
Section 4.2 Posology and method of administration.

SmPC Section 4.4 Special warnings and precautions for use
provides guidelines on periodic monitoring of lipase and

None.

None.

None.

None
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Safety concern

Routine risk minimization measures

Additional risk
minimization

measures

Neuropathy

Concomitant use of
ceritinib and strong
CYP3A inhibitors or
strong CYP3A
inducers

Patients with
hepatic impairment

Patients with
severe renal
impairment

Patients with
severe cardiac
impairment

Elderly patients

amylase levels before and after the start of treatment with
ceritinib.

Pancreatitis, lipase increased and amylase increased are
listed as ADRs in SmPC Section 4.8 Undesirable effects

Currently available data do not support the need for risk
minimization.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

SmPC Sections 4.2 and 4.5 provide recommendations to
avoid concomitant use of strong CYP3A inhibitors during
treatment with ceritinib. Dose modification guidelines
provided, if concomitant use with strong CYP3A inhibitors
cannot be avoided.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

The Patient Leaflet provides detailed instructions to the
patients on the drugs that may interact with ceritinib and to
notify the doctor or pharmacist if using any of these drugs.

SmPC Section 4.2 Posology and method of administration
states that no dose adjustment is necessary in patients with
mild hepatic impairment, and that -ceritinib is not
recommended in patients with moderate and severe hepatic
impairment.

PK information
properties.
Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

in SmPC Section 5.2 Pharmacokinetic

Caution of use in patients with severe renal impairment in
SmPC Section 4.2 Posology and method of administration.

PK information in SmPC Section 5.2 Pharmacokinetic
properties.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Currently available data do not support the need for risk
minimization.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Paucity of data and that no dose modification is required in
this patient population is detailed in SmPC Section 4.2
Posology and method of administration.

SmPC Section 4.8 Undesirable effects that the safety profile
in patients aged 65 years or older was similar to that in
patients less than 65 years of age. There are no available
data on patients over 85 years of age.

SmPC Section 5.2 Pharmacokinetic properties details that
the PK analyses showed that age had no clinically
meaningful influence on ceritinib exposure.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

None.

None.

None.

None.

None.

None.
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Safety concern

Routine risk minimization measures

Additional risk
minimization
measures

Paediatric patients

Pregnant and
lactating women,
and women of
childbearing
potential

Long-term safety

Concomitant use of
ceritinib and
CYP3A, CYP2C9,
CYP2A6 or CYP2E1
substrates;
ceritinib and drugs
that may prolong
the QT interval

Concomitant use of
ceritinib and gastric
acid reducing

agents such as PPls

SmPC Section 4.2 Posology and method of administration
details that there is no data in this patient population.

SmPC Section 5.1 pharmacodynamics properties details
that The European Medicines Agency has waived the
obligation to submit the results of studies with Zykadia in all
subsets of the paediatric population in lung carcinoma
(small cell and non-small cell carcinoma).

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Adequate information and guidance to help the prescriber
and the patient is provided in Section 4.6 (Fertility,
pregnancy, and lactation) of the SmPC.

Preclinical safety data on reproductive toxicology studies
(i.e. embryo-foetal development studies) and the potential
effects of ceritinib on fertility are detailed in SmPC Section
5.3 (Preclinical safety data).

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Currently available data do not support the need for risk
minimization.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

Guidelines on periodic monitoring of ECGs and electrolytes
in patients taking medications known to prolong QT interval
in SmMPC Section 4.4 Special warning and precaution for use
SmPC Section 4.5 Interaction with other medicinal products
and other forms of interactions cautions on the concomitant
use.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

The Patient Leaflet provides detailed instructions to the
patients on the drugs that may interact with ceritinib and to
notify the doctor or pharmacist if using any of these drugs.

SmPC Section 4.5 Interaction with other medicinal products
and other forms of interactions states that gastric acid
reducing agents may alter the solubility of ceritinib and
reduce its bioavailability.

Treatment should be initiated and supervised by a physician
experienced in the use of anti-cancer medicinal products.

None.

None.

None.

None.

None.

No changes to the risk minimisation measures were introduced with this procedure. Routine risk
minimisation measures are considered adequate.

2.7. Update of the Product information

As a consequence of this new indication, sections 4.1, 4.2, 4.4, 4.5, 4.8, 5.1 and 5.2 of the SmPC have been

updated. The Package Leaflet has been updated accordingly.
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2.7.1. User consultation

A justification for not performing a full user consultation with target patient groups on the package leaflet
has been submitted by the MAH and has been found acceptable for the following reasons:

The changes introduced in the context of this application are not considered to have a relevant impact on the
readability of the package leaflet.

3. Benefit-Risk Balance
3.1. Therapeutic Context

3.1.1. Disease or condition

The MAH has applied for a new indication for Zykadia the first-line treatment of adult patients with anaplastic
lymphoma kinase (ALK)-positive advanced non-small cell lung cancer (NSCLC).

Approximately 85% of all lung cancers are NSCLC, further divided into squamous and non-squamous

(including adenocarcinoma). Adenocarcinoma (40% of lung cancers) is the most common type of lung
cancer. Frequency of ALK-positive NSCLC is low; present in approximately 2 to 7% of tumours, which
represents about 60,000 patients annually worldwide.

3.1.2. Available therapies and unmet medical need

Currently approved first-line therapies for ALK-positive advanced NSCLC are either crizotinib or
chemotherapy. Nevertheless, crizotinib has shown to significantly prolong the progression-free survival,
offering more profound and durable responses than chemotherapy. OS data were not mature enough, but a
positive trend was shown.

3.1.3. Main clinical studies

The pivotal study was a phase 11l (study A2301; ASCEND-4), open-label, randomised, active-controlled,
global study of oral ceritinib (750 mg once daily, fasted) vs. standard first-line chemotherapy
(platinum-based doublet with pemetrexed followed by pemetrexed maintenance in patients without
progressive disease after 4 cycles) in adult patients with advanced or metastatic non-squamous NSCLC,
harbouring an ALK rearrangement. Patients enrolled were previously not treated with any systemic
anti-cancer therapy (including ALK inhibitor) with exception of patients that received neo-adjuvant or
adjuvant therapy if progression/relapse had not occurred within 12 months after end of neo-adjuvant or
adjuvant therapy. Crossover of patients in the chemotherapy treatment arm was allowed to ceritinib
treatment arm in the extension treatment phase, only after BIRC-confirmed RECIST-defined PD was
documented.

3.2. Favourable effects

Study A2301 met its primary objective showing a statistically significant benefit of ceritinib over
chemotherapy in delaying disease progression (PFS as per BIRC). Patients treated with ceritinib in first line
ALK+ NSCLC obtained a median PFS gain of 8 months (16 months ceritinib vs 8 months chemotherapy) and
with a HR of 0.55 (95% ClI: 0.42, 0.73).

PFS results by investigator’'s assessment (secondary endpoint) offer similar results to the primary analysis
based on BIRC (HR=0.49; 95% CI: 0.37, 0.64). The estimated median PFS was 16.8 months (95% ClI: 13.5,
25.2) in the ceritinib arm vs. 7.2 months (95% CI: 5.8, 9.7) in chemotherapy.
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The ORR by BIRC was higher in the ceritinib arm compared to the chemotherapy arm, i.e. 72.5% (95% CI
65.5, 78.7) ceritinib vs 26.7%(95% CI 20.5, 33.7) chemotherapy. Investigator-based ORR revealed similar
results.

Tumour responses were durable; the median DOR per BIRC assessment was longer in patients treated with
ceritinib (23.9 months; 95% Cl: 16.6, NE) compared to patients treated with chemotherapy (11.1 months;
95% ClI: 7.8, 16.4).

Intracranial response: In patients with measurable disease in the brain at baseline, ceritinib led to a greater
improvement in OIRR than chemotherapy; 72.7% (95% Cl: 49.8, 89.3, n= 16) vs. 27.3% (95% CI: 10.7,
50.2, n=6). Corresponding figures for those with measurable and/or non-measurable brain metastases were
46.3% (95% ClI: 32.6, 60.4, n=25) vs. 21.2% (95% CI: 11.1, 34.7, n=11). The same trend was seen in
those with and without prior radiotherapy. Additionally, in patients with measurable or non-measurable

disease in the brain at baseline, a total of 11 patients in the ceritinib arm and 7 in the chemotherapy arm had
CRs.

3.3. Uncertainties and limitations about favourable effects

The superiority in progression free survival is expected to translate into a longer survival in patients treated
with ceritinib in first line. However, despite the positive trend observed in the interim analysis OS (HR 0.73
95% CI: 0.50, 1.08;p=0.056), results did not reach statistical significance at the pre-specified one sided
significance level of 0.0006. However, due to switch to subsequent anti-neoplastic therapies (109 out of 175
patients in ceritinib and 60% in the chemotherapy arm treated with ALK inhibitors after progression
(crizotinib in 23 patients), statistically significant differences in the final OS analysis are not expected, which
raises questions about the tumour’s drug resistance. Further, PFS2 data is lacking and the impact of ceritinib
on next line therapies remains unknown. In this regard, biopsies collected from patients that were enrolled
in the trial, and consented, will be used for additional exploratory biomarker assessments and to explore
acquired resistance to ceritinib. These studies will be carried out firstly on a genetic based approach. The
results from these exploratory biomarker analyses will be submitted when available.

PROs questionnaires were completed by 80% of patients, overall in the majority of the time-points of the
trial (Day 1 of each cycle). Results highlighted an improvement in overall health status over chemotherapy.
However, due to the open-label design, and exploratory nature of these analyses, these results should be
interpreted with caution.

Patients with WHO PS 2 were limited to around 6% of the total studied population. Efficacy data in terms of
ORR seem comparable to those patients with a better performance status. Conversely, the duration of the
response and the PFS are shorter in this subpopulation, slightly superior to chemotherapy though
significantly inferior to WHO PS 0-1 ceritinib subsets.

3.4. Unfavourable effects

The safety review is based primarily on the results of the Phase 111 Study A2301, comprising of 364 patients
among whom all 189 randomized patients received ceritinib 750 mg once daily and 175/187 patients
received chemotherapy.

The most frequently reported AEs regardless of study drug relationship (>25% of patients) in Study A2301
ceritinib group were: diarrhoea (84.7%), nausea (68.8%), vomiting (66.1%), ALT increased (60.3%), AST
increased (52.9%), GGT increased (37.0%), blood ALP increased (29.1%), and decreased appetite and
fatigue (33.9% and 29.1% patients, respectively). The most frequently reported grade 3/4 AEs regardless of
study drug relationship (> 10% of patients) in the ceritinib group were elevations in liver enzymes - ALT
increased (30.7%), GGT increased (28.6%), and AST increased (16.9%).
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Incidence of AEs leading to discontinuation in Study A2301 ceritinib group and pooled dataset were 11.1%
and 12.1%, respectively, grade 3-4 in severity were 6.3% and 9.4%, respectively.

The safety and tolerability profiles of ceritinib remain the same.
3.5. Uncertainties and limitations about unfavourable effects

Dose interruption and dose reductions for ceritinib occurred over the treatment period, with the highest
percentage of dose interruption and dose reductions occurring between weeks 3 to 6 of treatment (24.9%
and 17.5% respectively). In the ceritinib group, the most frequently reported reason for dose interruptions
was AEs (95.3%), and primarily due to AEs of liver enzyme elevations. The dose reductions were primarily
due to AEs of liver enzyme elevations and Gl AEs. Many patients requiring dose adjustment, interruption or
reduction.

Among 152 patients with post-baseline ALT or AST elevation of grade 1 or higher based on laboratory tests
in study A2301, more than 60% had the first occurrence within the first 6 weeks of treatment and then 25%
in the next 6 weeks. Considering that most cases are found within the first three months, the SmPC advice
has been revised to every 2 weeks for the first three months and monthly thereafter to early capture patients
with elevations.

3.6. Effects Table

Table 43: Effects Table for Zykadia in first-line treatment of adult patients with anaplastic
lymphoma kinase (ALK)-positive advanced non-small cell lung cancer (NSCLC) (data cut-off:
24-Jun-2016

Short Unit Treatment Control Uncertainties/ References

Description Strength of
evidence

Favourable Effects

PFS by BIRC time from the Median 16.6 8.1 Supported by
date of (months) several
randomization sensitivity
to the date of analyses and by
the first investigator’s
radiologically assessment.
documented
disease

progression or
death due to any

cause.
OS by BIRC time from the Median NE 26.2 Data not mature
date of (months) enough

randomization
to death due to
any cause
ORR by BIRC proportion of % 72.5 26.7 Patients still on
patients with response at the
abest overall data cut-off
response (BOR)
of complete
response (CR)
or partial
response (PR)

Unfavourable Effects Study A2301
AEs % AEs 100% AEs 97.1%
G3/4= 78.3% G3/4= 61.7%

AEs suspected % AEs 97.4% AEs 89.1%

to be drug G3/4= 65.1% G3/4= 40.0%
related

SAEs % AEs 37.0% AEs 35.4%

Assessment report
EMA/386332/2017 Page 99/101



Effect Short Unit

Description

Treatment

Uncertainties/ References
Strength of

evidence

Control

SAEs suspected %
to be drug

related

AEs leading to %

discontinuation

AESs requiring %
dose

adjustment or

interruption

All Deaths %
Gl %
disorders(nause

a, diarrhea,

vomiting, and
constipation)

Hepatic enzyme %
elevations

Blood ALP %
increased

Hyperglycaemia %
ECG QT %
prolonged

Cardiac %
disorders

Blood And %
Lymphatic

System

Disorders

G3/4= 31.2%

AEs 15.9%
G3/4= 12.2%

AEs 11.1%
G3/4= 6.3%

AE  80.4%
G3/4 57.1%

5.8
Gl AEs 95.8%
G3/4= 15.3%

Diarrhea:84.7%
G3/4= 5.3%

Nausea 68.8%
G3/4= 2.6%

Vomiting 66.1%
G3/4=5.3%

ALT AEs 60.3% ALT AEs

G3/4= 30.7%

G3/4= 30.3%

AEs 15.4%
G3/4= 12.6%

AEs 16.6%
G3/4= 9.1%

AE  44.6%
G3/4 26.3%

3.4
Gl AEs 78.3%
G3/4= 9.1%

Diarrhea:10.9%
G3/4= 1.1%

Nausea 55.4%
G3/4=5.1%

Vomiting 36.0%

G3/4=5.7%
21.7%
G3/4= 2.9%

AST AEs 52.9% AST AEs 19.4%

G3/4= 16.9%

G3/4= 1.7%

GGT AEs 37.0% GGT AEs 10.3%

G3/4= 28.6%
AE  29.1%
G3/4 7.4%

AE 11.1%
G3/4 6.3%

AEs11.1%
G3/4= 2.1%
AE  14.8%

G3/4 4.2%

AEs22.8%
G3/4= 3.2%

G3/4= 1.7%
AE  4.6%
G3/4 0.6%

AE  7.4%
G3/4 2.9%

AEs1.1%
G3/4= 0.6%
AE  10.3%

G3/4 2.9%

AEsS49.7%
G3/4= 19.4%

Abbreviations: AE: Adverse event; ALP: Alkaline Phosphatase; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ECG

Electrocardiogram; GGT Gamma-glutamyltransferase; Gl Gastrointestinal; ILD Interstitial Lung Disease; SAE Serious adverse event

3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects

Results from the ASCEND-4 study are considered robust, since several sensitivity and subgroup analyses

(including the Per protocol Set) show consistent outcomes.
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The benefit observed in terms of antitumour activity (higher and long-lasting responses) and the delay in
disease progression in patients with NSCLC with ALK rearrangement is considered clinically meaningful. The
median 8 months gain in PFS is highly clinically relevant. Survival results also favour ceritinib, which is
reassuring, but due to the high cross-over to subsequent effective therapies, results did not reach statistical
significance.

The use of chemotherapy as comparator, even though is appropriate from a regulatory perspective since it
was considered SoC at the time of the initiation of the study, is not the most adequate from the current
clinical perspective, where the use of ALK inhibitors in frontline is widely accepted in patients with ALK
rearrangement. Nonetheless, the results from study 1014 with crizotinib appear comparable to the ceritinib
outcomes from study A2301.

Given the high prevalence of brain metastases in ALK-positive advanced NSCLC patients (around 50%) and
the low bioavailability of crizotinib (the only ALK inhibitor currently approved as first-line therapy in
ALK-positive patients with advanced NSCLC) in the cerebrospinal fluid, the promising intracerebral efficacy
results of ceritinib over chemotherapy is considered of added clinical value.

The safety of ceritinib seems acceptable and manageable.
3.7.2. Balance of benefits and risks

The evidence provided in support of the efficacy of ceritinib in the first line treatment of NSCLC patients with
ALK rearrangement is considered robust and the differences observed over chemotherapy treatment are
deemed clinically relevant. The effect is consistent with what has been observed with other ALK inhibitors in
the same class of products. The benefits associated to ceritinib outweigh the toxicity and ADRs observed
with the treatment, which are considered well known and overall manageable.

3.8. Conclusions

The overall benefit risk balance of Zykadia is positive.
4. Recommendations

Outcome

Based on the review of the submitted data, the CHMP considers the following variation acceptable and
therefore recommends the variation to the terms of the Marketing Authorisation, concerning the following
change:

Variation accepted Type Annexes
affected
C.l.6.a C.1.6.a - Change(s) to therapeutic indication(s) - Addition | Type Il I and 11IB

of a new therapeutic indication or modification of an
approved one

Extension of Indication to include new indication/population for Zykadia as first-line treatment of adult
patients with anaplastic lymphoma kinase (ALK)-positive advanced non-small cell lung cancer (NSCLC); as
a consequence, sections 4.1, 4.2, 4.4, 4.5, 4.8, 5.1 and 5.2 of the SmPC are updated to reflect the
information based primarily on the supporting study, CLDK378A2301 (ASCEND-4). The Package Leaflet is
updated in accordance. The Risk Management Plan version 10.0 was agreed.

The variation leads to amendments to the Summary of Product Characteristics and Package Leaflet and to
the Risk Management Plan.
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