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About the Therapeutic Goods Administration (TGA)

The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health, and is responsible for regulating medicines and medical
devices.

The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk
management approach designed to ensure therapeutic goods supplied in Australia
meet acceptable standards of quality, safety and efficacy (performance), when
necessary.

The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with
the use of medicines and medical devices.

The TGA relies on the public, healthcare professionals and industry to report problems
with medicines or medical devices. TGA investigates reports received by it to
determine any necessary regulatory action.

To report a problem with a medicine or medical device, please see the information on

the TGA website <http://www.tga.gov.au>.

About the Extract from the Clinical Evaluation Report

This document provides a more detailed evaluation of the clinical findings, extracted
from the Clinical Evaluation Report (CER) prepared by the TGA. This extract does not
include sections from the CER regarding product documentation or post market
activities.

The words [Information redacted] indicate confidential information has been deleted.

For the most recent Product Information (PI), please refer to the TGA website
<http://www.tga.gov.au/hp/information-medicines-pi.htm>.

Copyright

© Commonwealth of Australia 2014

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal
use or, if you are part of an organisation, for internal use within your organisation, but only if you or your
organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all
disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or
allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any
part of this work in any way (electronic or otherwise) without first being given specific written permission from the
Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA
Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to
<tga.copyright@tga.gov.au>.
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List of abbreviations

Abbreviation Meaning

AE Adverse Event

AUC Area Under the Curve

BCRP Breast Cancer Resistance Protein

CTD Common Technical Document

DLT Dose Limiting Toxicity

ECG Electrocardiogram

EGFR Epidermal Growth Factor Receptor

EGFR-TKI Epidermal Growth Factor Receptor Tyrosine Kinase Inhibitor

EMA European Medicines Agency

EORTC European Organisation for Research and Treatment of Cancer

GCP Good Clinical Practice

GIT Gastrointestinal Tract

HER-2 Human EGF-like receptor 2

HPLC High Performance Liquid Chromatography

HPLC MS/MS High Performance Liquid Chromatography coupled to tandem mass
spectrometry

HRQoL Health Related Quality of Life

ICH International Conference on Harmonisation

LLQ Lower Limit of Quantification

LVEF Left Ventricular Ejection Fraction

MTD Maximum Tolerated Dose

MUGA Multiple Gated Acquisition

NSCLC Non-Small Cell Lung Cancer

PD Pharmacodynamics
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Abbreviation Meaning

P-gp P-glycoprotein

PK Pharmacokinetics

SAE Serious Adverse Event
TKI Tyrosine Kinase Inhibitor
ULN Upper Limit of Normal
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1. Clinical rationale

In Western populations approximately 10% of NSCLCs have mutations in the EGFR that result in
activation of the receptor. The proportion is ~30% in Asian populations. Activation results in
increased downstream signalling which supports cell survival and proliferation. EGFR-mutant
NSCLC cells depend upon this signalling for survival and hence blockade of the EGFR results in
cell death.

The rationale behind the development of afatinib for these tumours is acceptable, as there are
currently two EGFR TKIs registered in Australia for the treatment of NSCLC with activating
mutations of EGFR: gefitinib (Iressa) and erlotinib (Tarceva).

2. Contents of the clinical dossier

2.1 Scope of the clinical dossier

The clinical dosser documented a full clinical development program of clinical pharmacology,
efficacy and safety studies. It contained the following clinical information:

12 clinical pharmacology studies, including 11 that mainly provided PK data and 1 that
mainly provided pharmacodynamic data (on effects on the QT interval?);

4 population PK analyses;

1 pivotal and 1 main supportive efficacy/safety studies in NSCLC;
4 other efficacy/safety studies in NSCLC;

9 other efficacy/safety studies in other indications;

Individual case reports (referred to as ‘augmented narratives’) of significant adverse events
that had occurred in 12 other ongoing clinical trials; and

Literature references.

2.2. Paediatric data

The submission did not include paediatric data. The sponsor justified the absence of paediatric
data on the grounds that NSCLC is a disease of adults.

Comment: The sponsor’s justification is acceptable.

2.3. Good clinical practice

For each clinical study included in the dossier, the sponsor gave assurances that the study was
conducted in accordance with the International Conference of Harmonisation (ICH) Harmonised
Tripartite Guideline for Good Clinical Practice (GCP) and in accordance with the Declaration of
Helsinki.

1 In cardiology, the QT interval is a measure of the time between the start of the Q wave and the end of the
T wave in the heart’s electrical cycle.
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3. Pharmacokinetics

3.1 Studies providing pharmacokinetic data

Table 1 shows the studies relating to each pharmacokinetic topic and the location of each study

summary.

Table 1: Submitted pharmacokinetic studies.

Study 1D

PK topic Subtopic
PH in healthy General PK - Single dose
adults

1200.25 (mass balance)
1200.80 (dose proportionality]
1200.86 (hepatic impairment study)

Bioequivalence? - Single dose

1200.35 (FF vs TF2 vs oral solution)

PHin adults
with advanoed

Goeneral PE - Multiple dose

1200.1 (dose esc. = 14 days on/ 14 days off regimen)
1200.2 (dose esc. - 21 days on)/ 7 days off regimen)

Ca 1200.4 [dosa asc. - continuous ragiman)
1200.24 [PD study on QT intarval)
Multi-dose & Food effect | 1200.3 (dose esc. - continuous regimen)
FKin special Hepatlc impalrment 1200.806
populations

PH interactions | Ritonavir [F-gp inhibitor)

Rifampicin [P-gp inducer)

1200.79 (given 1 hour prior to afatinib)
1200.151 (given with or & hours after afatinib)
1200.152

Fopulation FK
analyses

NSCLC /Breast Ca
NSCLC /Breast Ca/HENSCC
Patients with advanced Ca

* Indicates the primary aim of the study
t Bloeguivalence of different formulations.

Table 2 lists PK studies that were that were included in the submission but have not been

reviewed in this report.

U10-1592-01

12-1394-01

U10-1522-03 (dose-finding)
U12-1393-01 (assessing non-linear PK)

Table 2: Pharmacokinetic studies excluded from consideration.

Study ID | Topic Reason excluded

1200.06 FPhasze 1 dose escalation study of the Combination use not proposed. Small
combination of afatinib with docetaxel. numbers. Results significantly affected by

twe outller subjects.

1200.20 Phasa 1 dosge escalation study of tha Combination use not proposaed. Afatinib only

combination of afatinib with docetaxel. administered on days 2, 3 and 4 of a 21-day
cycle.

120037 Phase 1 dose ezcalaton study of the Combination use not proposed.

combination of afatinib with:
a) Cisplatin plus paclitaxel; and
b Cisplatin plus 5-flusreuracil.

1200.68 Phasa 1 doge escalation study of tha Combination uge not proposad.
combination of afatinib with trastuzumab.

1200.69 Fhase 1 dose escalation study of the Combination use not proposed. Only safety
combination of afatinib with vinarelbine. data [no PK data) included in study report.

1239.01 Phasa 1 doge escalation study of tha Combination uge not proposaed. Nintadanihb is
combination of afatinib with BIBF 1120 an experinmental anti-angiogenesis agent.
[nintedanib].

120017 Open-label extension for subjects from Only 7 subjects (at 4 different desage levels)
studies 1200.1 and 1200.2 provided data. Only trough levels measured.

Six of the studies were phase 1 trials examining the use of afatinib in combination with other
anticancer agents in patients with advanced cancer. The primary objective of these trials was to
identify the maximum tolerated dose (MTD) of the combination under study and collection of
PK data was a secondary objective. The conclusions of the studies were generally that afatinib
did not affect the PK of the co-administered drugs. The studies were not designed to examine
the effect of the other drugs on the PK of afatinib. The sponsor is only seeking approval for use
of afatinib as monotherapy, and hence the data on combination use with these agents are not

Submission PM-2012-02708-3-4 Extract from the Clinical Evaluation Report for Giotrif




Therapeutic Goods Administration

considered relevant to the application. Two studies examined combination with docetaxel,
which is a substrate for CYP3A4, and hence may have provided some interaction data relevant
to concomitant use of afatinib with other CYP3A4 substrates. However, due to design
deficiencies the studies are not considered to provide firm evidence of an absence of an effect of
afatinib on CYP3A4.

3.2. Summary of pharmacokinetics

The information in the following summary is derived from conventional pharmacokinetic
studies unless otherwise stated.

3.2.1. Physicochemical characteristics of the active substance

Afatinib dimaleate appears as a white to brownish-yellow powder and has a molecular weight of
718.1. Afatinib free base has a molecular weight of 485.9. The molecular formula of the
dimaleate salt is C24H25C1FN503 x 2 C4H404. Afatinib has two ionisable groups with pKal = 8.2
and pKa2 = 5.0. The drug is highly soluble in aqueous media throughout the physiologically
relevant pH range of 1.0 to 7.5. It has one chiral centre and is presented as a single isomer.

3.2.2. Pharmacokinetics in healthy subjects and subjects with advanced cancer

PK studies were conducted in patients with advanced cancer (not specifically NSCLC patients)
and in healthy volunteers. All studies conducted in healthy volunteers were single dose studies.

3.2.2.1. Absorption
3.2.21.1. Sites and mechanisms of absorption

After single doses, median Tmax values were usually 5.0-6.0 hours, suggesting slow absorption.
Following oral administration of C-14 labelled afatinib, 4.29% of the administered radioactivity
was excreted in the urine, indicating that at least this amount is absorbed.

An in vitro study (U04-1771) examined the passive and active transport of afatinib across
confluent Caco-2 cell monolayers, a model for the intestinal epithelium. Afatinib was reported to
have high passive permeability and was also reported to be a substrate for the drug efflux
transporter P-glycoprotein (P-gp). In another in vitro study using Caco-2 cell monolayers (U11-
2809-01) afatinib was reported to be a substrate for the drug efflux transporter BCRP (Breast
Cancer Resistance Protein).

3.2.2.2. Bioavailability
32221 Absolute bioavailability

The sponsor has not conducted an absolute bioavailability study. A justification for not
conducting such a study has been provided.

32222 Bioavailability relative to an oral solution

Bioavailability relative to an oral solution was examined in study 1200.35 (Table 3).
Bioavailability of the proposed market formulation was only marginally lower than that of the
oral solution, suggesting that it is optimally formulated.
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Table 3: Bioavailability and PK of the final, to-be-marketed, formulation of afatinib (‘Final
Formulation’ or ‘FF’) compared to a) an oral solution of afatinib and b) a tablet formulation of
afatinib used in phase 2 and some phase 1 studies (‘Trial formulation II’ or TFII').

EF formulation vs. oral soluticn

Parameter Adyusted ghlean Adpusted ghlean Two-nded 20% Intra- p-value for
ratio FF/dnnking confidence mterval indrvidieal rho
solution gCcv outside
Tablet Dnnking Lower limit Upper limit [0.80.1.25]
FF solution [*%] [%s] [%] [*%]
Ce [g/mL] 4223 4950 8531 68.745 105.878 423 03050
AUC, [mghmL] 105607 114588 9224 76.301 111.512 36.7 01048
5 lationvs. TEILS i
Parameter Adjusted ghlean Adjusted Two-sided 906 Intra- p-value for
ghlean ratio confidence mterval individual ratio outside
FF/TFI gCV  acceplance
Tablet  Tablet Lower limit  Upper limit e
FF  TFO %) %] %] [&j Vs
Coas [ng'mL] 4214 5.250 80.27 54.712 00,556 40.6 0.4895
AUC,. [nghml] 104910 121230 86.54 T0.447 106,306 86 02577
3.2.2.23. Bioequivalence of clinical trial and market formulations

Study 1200.35 also examined the relative bioavailability of the proposed market formulation
compared to the TF2 formulation used in some phase 1 and phase 2 studies. The two
formulations were not bioequivalent according to conventional criteria with the AUC of the
proposed formulation being 86.5% (90% CI: 70.4 - 106.3) of that obtained with the TF2
formulation (Table 3).

Comment: The lack of bioequivalence between the proposed market and TF2 formulations
is not considered to be a clinically significant issue, as the market formulation was the one
used in the pivotal and main supportive efficacy and safety studies.

3.2.224. Influence of food

The effect of food was examined in study 1200.3 in subjects with advanced cancer. Subjects
received single doses of 40 mg taken either fasted or with a high fat, high calorie meal. Food had
a significant effect on bioavailability, causing a 39% reduction in AUC and a 50% reduction in
Cmax. Absorption was also significantly delayed with Tmax being prolonged from 3.02 to 6.90
hours.

Food intake was also shown to have a significant effect on AUC in a population PK analysis of
patients with NSCLC or breast cancer. AUC was reduced by 26.1 % in patients who had
consumed food less than 3 hours before, or less than 1 hour after, afatinib administration.

3.2.2.2.5. Dose proportionality

Dose proportionality over the proposed dose range of 20 - 50 mg was examined in a single dose
study in healthy volunteers, study 1200.80. After single doses, the PK of afatinib were shown to
be non-linear, with greater than proportional increases in AUC and Cmax with increasing dose.

A population PK analysis examined the potential causes of this nonlinearity. The concentration
vs. time profiles were best described by a model that included an increase in bioavailability with
increasing dose (up to 70 mg, with constant bioavailability at higher doses). Non-linear
distribution or elimination could not adequately describe the data.

Comment: The sponsor proposes that saturation of P-gp efflux transport is the reason for
the observed non-linear PK of afatinib. As indicated above, in vitro data had demonstrated
that afatinib is a substrate for P-gp. Drug interaction data (see below) indicate that
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inhibition of P-gp results in increased bioavailability and induction of P-gp results in
decreased bioavailability. The sponsor’s explanation therefore appears plausible.

3.2.2.2.6. Bioavailability during multiple-dosing

Afatinib accumulates in plasma with continuous once daily dosing. Accumulation ratios were of
the order of 2.0 to 4.0. Steady state trough concentrations were reached after 7 days.

3.2.2.3. Distribution
3.2.2.3.1 Volume of distribution

No clinical studies using intravenous administration have been conducted, and hence the
volume of distribution for afatinib has not been determined. In patients with advanced cancer
receiving continuous once daily dosing with 40 or 50 mg per day (in studies 1200.3 and 1200.4)
the apparent volume of distribution at steady state (Vz/F,ss) ranged from 2220 to 3150 L,
suggesting extensive tissue binding.

Comment: The conclusion that afatinib is extensively distributed should be treated with
caution in the absence of any data on absolute bioavailability.

3.2.23.2. Plasma protein binding

In an in vitro study (U12-1548-01), plasma protein binding of afatinib in pre-dose plasma
samples taken from healthy volunteers was 94.6% * 0.7%. Similar values were obtained in
plasma taken from patients with mild or moderate hepatic impairment.

According to the clinical summary, in other in vitro studies, plasma protein binding was
independent of the afatinib concentration tested (24-240 ng/mL) and was predominantly to
albumin (79.6%). Binding to a-1 acid glycoprotein (AGP) was dependent upon the
concentration of the protein (11.6% at 0.1 g/L AGP to 90.6% at 10.0 g/L AGP).

3.2.2.3.3. Erythrocyte distribution

According to the clinical summary, an in vitro study showed that “afatinib was distributed into
blood cells as indicated by a ratio of concentration in blood cells versus concentration in plasma
that decreased from 2.21 at 2 min after spiking to 1.02 at 3 hours after spiking and was equal
until 48 hours after spiking”.

3.2.2.4. Metabolism
3.2.24.1. Sites of metabolism and mechanisms / enzyme systems involved

In an in vitro study (U09-1568-01) afatinib was incubated with human hepatocytes for 24
hours. Unchanged afatinib accounted for 34.6% of drug-related material, and metabolites for
the remaining 65.4%. The major metabolites were:

The N-oxide metabolite (m15), which accounted for 47.8% of the metabolites. Another in
vitro study (U05-1723-01) demonstrated that this metabolite was produced by flavin-
containing monooxygenase 3 (FMO3);

A range of metabolites (including m2, m3, and m4) formed by covalent binding of afatinib by
Michael addition to proteins. These metabolites accounted for 41.6% of the metabolites;

Metabolites which were potentially the products of metabolism by the CYP450 enzyme
system (m10, m14, m18 and m20) accounted for only 9.0% of the metabolites;

A glucuronide conjugate of afatinib accounted for 1.0% of the metabolites.

Another in vitro study analysed the metabolites in plasma, urine and faeces samples from
subjects who participated in C14-radiolabelled study (1200.25). In plasma, covalently bound
radioactivity and unchanged afatinib were detectable (Figure 1).
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Figure 1. Metabolites in plasma.
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Excluding covalently bound radioactivity, unchanged afatinib accounted for >97% of the
radioactivity in plasma. Other individual metabolites were not detected.

The metabolites in urine and faeces detected in the first 72 hours are summarised in Table 4.

Table 4: Metabolites in urine and faeces.

metabolites (%% of dose) excreted (0 - 72 h)
metab, design. urine faeces combined

ml 0.01 0.01

m? 0.02 0.6 0.6
ml3 0.01 2.7 2.7
m4{1) 0.3 28 31
ml3 03 0.3
md(2) 0.2 1.6 18

m( 1.8 62.3 64.1
sum 2.7 70.0 723

Comment: These data suggest that the predominant mechanism of metabolism is covalent
bonding of afatinib to proteins/peptides and that the other identified mechanisms (via
FMO3 or CYP450) do not play a significant role in vivo. A large proportion of an orally
administered dose is excreted unchanged in the faeces. In the absence of data on absolute
bioavailability, it is not clear whether this represents unabsorbed drug or drug excreted
unchanged in the bile or by the intestine.

3.2.2.4.2. Non-renal clearance

No clinical studies using intravenous administration have been conducted, and hence the
clearance of afatinib has not been determined. In patients with advanced cancer receiving
continuous once daily dosing with 40 or 50 mg per day (in studies 1200.3 and 1200.4) the mean
apparent clearance at steady state (CL/F,ss) ranged from 689 - 1390 mL/min.

Apparent renal clearance is low (11.4 mLs/min) suggesting that non-renal mechanisms are
predominantly responsible for clearance.

3.2.2.5. Excretion
3.2.2.5.1. Mass balance studies

In a mass balance study 1200.25, approximately 85% of an orally administered dose was
excreted in the faeces and approximately 4% in the urine.
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3.2.2.5.2. Renal clearance

In study 1200.25, only 4.29% of a radiolabelled oral dose of afatinib was excreted in the urine.
Only 0.69% of the dose was excreted in the urine as unchanged afatinib. Apparent renal
clearance was 11.4 mLs/min. These findings suggest that the primary routes of clearance of
afatinib are non-renal.

3.2.2.6. Intra- and inter-individual variability of pharmacokinetics

Intra-individual variability in PK parameters (e.g. as in variation in trough concentrations over
time) was moderate. Inter-individual variability in PK parameters was moderate to high, with %
co-efficient of variation often exceeding 100%.

3.2.3. Pharmacokinetics in the target population

The PK of afatinib in patients with NSCLC were only examined in population PK studies. The
values obtained for PK parameters (e.g. Vz/F,ss and CL/F,ss) were consistent with those
obtained in studies in healthy volunteers or patients with advanced cancer.

3.2.4. PharmacoKkinetics in other special populations
3.2.4.1. Pharmacokinetics in subjects with impaired hepatic function

Study 1200.86 examined the effect of mild and moderate hepatic impairment on the PK of
afatinib. Systemic exposure, as assessed by AUC, was not increased in either group compared to
subjects with normal liver function. Cmax was increased by approximately 10% in subjects with
mild impairment, and by approximately 27% in subjects with moderate impairment.

Additionally, in a population PK analysis, mild hepatic impairment had no significant effect on
the PK of afatinib.

Comment: The proposed Pl recommends that no dosage reduction is necessary in subjects
with mild or moderate impairment. The effect of severe hepatic impairment has not been
studied, and the draft PI states that use in this population is not recommended. These
recommendations are considered acceptable.

3.2.4.2. Pharmacokinetics in subjects with impaired renal function

No conventional PK studies on the effect of renal impairment have been conducted. In a
population PK analysis, decreased renal function was shown to have a statistically significant
effect on afatinib AUC, as shown in Figure 2.

Figure 2. Effect of renal impairment on afatinib AUC.

Creatnirs clearance {mi./‘min]
CRCL was evtimated from venam creatinme levels according o Cockerodt-Gauh
reference = eiumaind CRCL of 79 mL/nun
The effect 15 shown for the &5 % interval of the observed baselme values within the analysed population {2 7%
perventile = 43 ml ‘min: 97 5 percentile = 151 ml/min)
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The sponsor notes that renal elimination of afatinib is a minor mechanism of clearance and that
therefore this effect would not have been expected. The sponsor considers that the effect can be
explained by a reduced expression of intestinal P-gp in subjects with renal impairment.
Published references to support this argument were included in the dossier.

Comment: In the draft P, no dosage reduction is recommended for patients with mild renal
impairment (CrCl 50-80 mL/min) or moderate renal impairment (CrCl 30 - <50 mL/min).
The population PK analysis suggested that a subject with CrCl = 43 mL/min (moderate
impairment) would experience an increase of AUC of only 28.7% compared to a subject
with a CrCl of 79 mL/min. The dosage advice is therefore considered acceptable. The
analysis included very few PK measurements from patients with severe renal impairment
(CrCl < 30 mL/min). The proposed PI states that the drug is not recommended in this
population.

3.2.4.3. Pharmacokinetics according to age

No conventional PK studies on the effect of age have been conducted. In a population PK
analysis, age was not found to have any significant effect on the PK of afatinib.

3.2.4.4. Pharmacokinetics according to race

In the same population PK analysis, there were no differences in PK detected between
Caucasian and Asian populations.

3.2.4.5. Pharmacokinetics related to other population characteristics

In a population PK analysis, female sex and low weight were both associated with a significantly
higher afatinib AUC. The magnitude of the effect was modest and did not warrant dosage
adjustment.

3.2.5. Pharmacokinetic interactions
3.2.5.1. Pharmacokinetic interactions demonstrated in human studies
3.2.51.1 Ritonavir (P-gp inhibitor)

The PK of afatinib was altered by the P-gp inhibitor ritonavir. When ritonavir was administered
1 hour prior to afatinib, the afatinib AUC was increased by 47.6% and Cmax by 38.5%. However,
when ritonavir was administered together with afatinib, or 6 hours after afatinib, there were no
clinically significant effects on the PK of afatinib.

3.2.51.2. Rifampicin (P-gp inducer)

The PK of afatinib were also altered by the P-gp inducer rifampicin. Pre-treatment with
rifampicin for 1 week resulted in a 34% reduction in AUC and a 22% reduction in Cmax.

3.2.5.2. Clinical implications of in vitro findings
In vitro studies were reported to demonstrate the following:

In human liver microsomes, afatinib did not inhibit the following CYP450 enzymes: 1A1,
1A2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, 3A4 or 4A11;

In human liver microsomes, afatinib did not induce the following CYP450 enzymes: 1A2,
2B6, 2C8, 2C9, 2C19 or 3A4;

In human liver microsomes, afatinib inhibited the following UDP-glucuronosyltransferases:
UGT1A1 and UGT2B7. However, inhibition only occurred at afatinib concentrations well in
excess of afatinib Cmax;

In a Caco-2 cell line, afatinib inhibited the action of P-gp. However, inhibition only occurred
at afatinib concentrations well in excess of afatinib Cmax;
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In a Caco-2 cell line, afatinib inhibited the action of BCRP. The IC50 (0.75 uM) was above
the Cmax for afatinib (0.158 pM) but the sponsor considers that an interaction may still be
possible;

In other models, afatinib was not found to be a substrate for, or inhibitor of, OATP, OAT or
OCT mediated drug transport.

These in vitro findings suggest that afatinib treatment is unlikely to be associated with drug
interactions involving these mechanisms.

3.3. Evaluator’s overall conclusions on pharmacokinetics

The submission did not include an absolute bioavailability study. The sponsor provided a
justification for not performing such a study. In brief, the justification argued the following:

Afatinib has high passive permeability, and the effect of P-gp/BCRP on absorption is ‘mild’;

A significant first pass effect would not be expected as afatinib is only metabolised to a
minor extent;

Bioavailability would therefore be expected to be reasonably high. This was confirmed in
rats where absorption was 68% and absolute bioavailability was 45%;

As the drug has nonlinear PK, exposure after IV administration would need to be tested at
different dosage levels, and this would represent an unacceptable burden for study subjects;

Afatinib is only intended for oral administration and safety and efficacy have been
established.

The sponsor concluded that an absolute bioavailability study would provide only limited
additional information and that therefore it would not be ethically justified.

Comment: The justification is not considered acceptable. A PK study on IV administration
would provide data on the fundamental parameters of clearance and volume of
distribution, which remain unknown for afatinib. Determination of absolute bioavailability
would allow a greater understanding of the elimination of the drug (for example, whether
it is eliminated unchanged in bile or simply not absorbed), the importance of the effect of
P-gp and a clearer understanding of the importance of renal clearance (given the finding
that renal impairment affects afatinib PK). It is noted that the TGA’s Australian Regulatory
Guidelines for Prescription Medicines (ARGPM) Appendix 15 (1) states:

‘..absolute bioavailability studies are normally required for all new chemical
entities except those intended for intravenous administration.’

Given the important PK information that could be generated, it is the opinion of this
evaluator that such a study would not be unethical.

The argument that absolute bioavailability would need to be tested at different dosage
levels is not accepted. The nonlinear PK of afatinib is due to saturable absorption, which
would not affect IV administration. As the relative bioavailabilities of the various proposed
oral dosages are known, comparison of one oral and one IV dosage level should be feasible.

The sponsor has not argued that formulation issues or poor local tolerance of an IV
preparation are barriers to the conduct of an absolute bioavailability study.

The submission did not include adequate data on the effect of severe hepatic impairment or
severe renal impairment. However, the draft PI excludes use of the product in these populations
and this is considered acceptable.

Apart from the lack of an absolute bioavailability study, the PK data included in the submission
are considered adequate.
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4. Pharmacodynamics

4.1. Studies providing pharmacodynamic data

Table 5 shows the studies relating to each pharmacodynamic topic and the location of each
study summary.

Table 5: Submitted pharmacodynamic studies.

PD Topic Subtopic Study ID ]

Secondary Effecton QT interval 1200.24 *
Pharmacology
Effect on epidermal keratinocytes 1200.1
1200.2
1200.3

* Indicates the primary aim of the study.

4.2. Summary of pharmacodynamics

The information in the following summary is derived from conventional pharmacodynamic
studies in humans unless otherwise stated.

4.2.1. Mechanism of action
Afatinib irreversibly binds to the TKI domain of the EGFR receptor, blocking cell signalling.
4.2.2. Pharmacodynamic effects
4.2.2.1. Primary pharmacodynamic effects
There were no clinical studies on the primary pharmacodynamics of afatinib.
4.2.2.2. Secondary pharmacodynamic effects
422.2.1. Effects on QT interval

The submission included a study (1200.24 - see Table 16) designed to examine the effects of
afatinib on the QT interval. The drug did not produce any evidence of clinically significant T
prolongation.

4.2.2.2.2. Effects on epidermal keratinocytes

In three early studies in patients with advanced cancer (1200.1, 1200.2, 1200.3) the effect of
afatinib on epidermal keratinocyte proliferation in skin biopsies was examined. In two of these
studies, proliferation was reduced, consistent with the drug’s mode of action.

4.3. Evaluator’s overall conclusions on pharmacodynamics

The sponsor has adequately examined the effect of afatinib on QT interval. There are no
deficiencies in the submission with respect to clinical pharmacodynamic data.

5. Dosage selection for the pivotal studies

In phase 1 dose-ranging studies using continuous once daily dosing (studies 1200.3 and 1200.4)
the maximum tolerated dose (MTD) was 50 mg daily. Therefore, this dose was selected for use
in phase 2 and phase 3 studies.

Studies 1200.3 and 1200.4 were conducted in patients with advanced cancer who had generally
received prior therapy. Previously untreated, EGFR mutation positive, disease may be more
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sensitive to EGFR TKIs than previously treated disease. Therefore in a phase 2 study in
previously untreated subjects (1200.22), 40 mg and 50 mg doses were tested and found to have
comparable efficacy. The 40 mg dose was therefore chosen for the pivotal efficacy study in
previously untreated patients.

6. Clinical efficacy

6.1. Pivotal efficacy study
6.1.1. Study 1200.32 (‘LUX Lung 3’)
6.1.1.1. Study design, objectives, locations and dates

Study 1200.32 (also referred to as the ‘LUX-Lung 3’ trial) was a Phase 3, randomised (2:1),
open-label trial with 2 parallel groups. The trial objective was to compare the efficacy and safety
of afatinib with pemetrexed/cisplatin combination chemotherapy as first-line treatment in
patients with advanced or metastatic adenocarcinoma of the lung harbouring an EGFR
mutation.

[t was a multinational trial conducted at 133 sites in 25 countries. Most of the randomised
subjects (70%) were in Asia, with 21% in Europe, 1% in North America and 8% in other
countries (including Australia).

The first patient was enrolled on 17 August 2009 and the last patient enrolled on 28 February
2011. Follow up is ongoing and the database cut-off for the study report was 9 February 2012.
The date of the study report itself was 4 July 2012.

6.1.1.2. Inclusion and exclusion criteria

Full inclusion and exclusion criteria are shown in Table 6.
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Table 6: Inclusion and exclusion criteria.

Inclusion:

Patients wers mcluded into the tnial if they met the fallowing inclusion critena:

1.

b

b B U S

Pathologically confirmed diagnosis of Stage [IIB (with cytologically proven pleural
effusion or penicardial effusion) or Sage [V adenocarcmoma of the lung. Patnents wath
mixed histology were eligible if adenocarcinoma was the predominant histology.

EGFR. mutation datectad by central laboratory analysis of mmour biopsy material.
Measurable disease according to RECIST version 1.1 [ROS-0262].

Eastern Cooperative Cncelogy Group (ECOG) score of 0 or 1 [ROL-0TE7].

Age =18 years.

Life expectancy of at least 3 months.

Wrirten informed consent that was consistent wath [ICH-GCP pudelnes.

Exclusion:

Paticnts could not participate in the trnial if they met any of the following exclusion critena:

1.

11.

12.

14.

15.

16.

17.
18.
19.
20.
21.

2

23,
24,

Prior chemotherapy for relapsed or metastatic NSCLC. Neoadjuvant or adjovant
chemotherapy was permutted if at least 12 months had elapsed between the end of
chemotherapy and randopusation.

Prior treatment with EGFR-targeting small molecules or antibodies

Fadiotherapy or surgery (other than biopsy) within 4 weeks prior 1o randomisation
Active brain metastases (defined as stable for <4 weeks and/or symptomatic and/or
requinng treatment with aniiconvulsants or steronds and/or leptomemngeal disease).

Any other current malignancy or malignancy diagnosed within the past 3 years (other
than non-melanomatous skin cancer and in sity cervical cancer).

Known pre-existng interstitial lung disease,

Sigmficant or recent acute gastromtestmal disorders with diarrhosa as a major symptom
e.g. Crohn's disease, malabsorption or CTC Grade =2 diarthoea of any actiology,
History or presence of clinically relevant cardiovascular abnormalities such as
uncontrolled hypertension, congestive heart fmlure NYHA classification of 3. unstable
angina or poorly controlled arhythmia. Myocardial infarction within 6 months prior to
randomsation.

Cardiac left ventricular function with resting ejection fraction of less than 50%,

. Any other concomutant senous illness or organ system dysfunction whach m the opuuon

of the investigator would either compronuse patient safety or interfere with the
evaluanon of the safery of the 1est dmg.

Absolute neutrophl count (ANC) <1500 fm”,
Platelet count <100.000 /mm’.

. Creatinme clearance <60 ml/min or serum creatmne 1.5 tmes upper hout of normal,

Bilirubin 1.5 tumes upper lunit of normal.

Aspartate amino transferase (AST) or alanine amuno transferase (ALT) >3 times the
upper linit of normal (ULN) (if related to liver metastases =5 times ULN).

Women of childbeanng potential, or men who were able to father a chuld, vnwillng to
use a medically acceptable method of contraception duning the tnal,

Pregnancy or breast-feedng.

Patients unable to comply with the protocal.

Active hepatihis B infection, active hepatihs C infection or known HIV carmer.
Known or suspected active drug or alcohol abuse.

Requirement for treatment with any of the prohibited concomitant medications.
Any contrmmndications for therapy with pemetrexed, cisplatin or dexamethasone,
Known hypersensitivaty to afatimb or the excipients of any of the mal drugs.

Use of any mvestigational drug withun 4 weeks of randonusation {unless a longer tune
penod 1s required by local regulations).
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Comment: For inclusion in the trial subjects were required to have tumour biopsy material
available, and this must have demonstrated an EGFR mutation. EGFR mutation testing was
done centrally using a specific testing kit (TheraScreen Mutation Kit; Qiagen UK). Afatinib
also inhibits the HER-2 receptor and other drugs in this class (trastuzumab, lapatinib)
have been associated with the development of cardiac failure. Subjects with an LVEF <50%
were excluded from this trial.

6.1.1.3. Study treatments
Subjects were randomised (2:1) to receive one of the following two treatments:

Afatinib 40 mg once daily. Subjects were instructed to take the drug at approximately the
same time every day, at least one hour before and 3 hours after food intake. Subjects who
tolerated the drug well in the first 3 weeks had their dose increased to 50 mg daily. Subjects
who experienced toxicity could have the dose reduced to 30 mg, and if needed, 20 mg. If 20
mg daily could not be tolerated the drug was permanently discontinued. Treatment was
continued until disease progression occurred, unacceptable toxicity developed or the
patient or investigator requested discontinuation.

Combination chemotherapy with pemetrexed (500 mg/mz2) and cisplatin (75 mg/m?2), with
both being given on day 1 of a 21-day cycle. Dose adjustments were made according to the
approved prescribing information documents for the two drugs. Treatment was continued
for a maximum of 6 cycles, and was discontinued earlier in the event of disease progression,
unacceptable toxicity or at the request of the patient or investigator.

Comment: The pemetrexed/cisplatin combination is registered in Australia for the initial
treatment of patients with advanced or metastatic NSCLC (with other than predominantly
squamous cell histology). At the time of the commencement of this trial (2009), the
combination would have been considered a standard first-line treatment for NSCLC with
EGFR mutation. The choice of comparator is therefore considered acceptable.

6.1.1.4. Efficacy variables and outcomes

The primary efficacy outcome was progression-free survival (PFS), defined as the time from
randomisation to disease progression (or death if the patient died before progression). Disease
progression and tumour response were assessed by a central independent review panel that
included two radiologists and an oncologist. RECIST criteria (version 1.1) were used to
determine disease progression and response. The central reviewers were blinded to treatment
allocation.

One to five target lesions were identified for each patient at baseline and were followed for
evidence of progression. Tumour imaging (CT scan or MRI) was done at baseline and then at 6
weekly intervals until progression. After week 48, scans were performed at 12 weekly intervals
until progression. Progression was considered to have occurred if one of the following criteria
applied: a) a 20% increase in the sum of the diameters (SoD) of the target lesions, together with
an absolute increase in the SoD of at least 5mm; b) the appearance of 1 or more new lesions; or
¢) unequivocal progression of existing non-target lesions.

‘Key’ secondary efficacy outcomes were:

Objective Response Rate (best overall response of complete response [CR] or partial
response [PR] according to RECIST criteria). In patients achieving an objective response, the
time to response and duration of response were also measured;

Disease Control Rate (best overall response of CR, PR, stable disease [SD] for at least 35
days, or Non-CR/Non-PD).

Overall survival (0S) defined as time from randomisation to death from any cause.
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Comment: The primary and key secondary endpoints are standard for oncology trials and
comply with the EMA ‘Guideline on the Evaluation of Anticancer Medicinal Products in
Man’(4) which has been adopted by the TGA.

‘Other’ secondary efficacy outcomes were:

Tumour shrinkage - the change from baseline in size of target lesions (as measured by the
SoD);

Change from baseline in bodyweight;
Change from baseline in ECOG performance status;

Health-Related Quality of Life (HRQOL). Two validated instruments were used - the
EORTC’s QoL Questionnaire C30 (QLQ-C30) and lung cancer module (QLQ-LC13). Questions
from these instruments were used to assess three specific symptoms - cough, dyspnoea and
pain. For each of these symptoms, the following analyses were undertaken:

— The distribution of patients that were improved, stable or worsened;
— The time to deterioration of the symptom; and
— The change in the symptom score over time.

Raw scores from the questionnaires were standardised such that all scores ranged from 0 to
100 points, with higher scores representing a worse level of symptoms. Worsening or
deterioration was defined as a 10-point increase from baseline and improvement was
defined as a decrease of 10 points.

6.1.1.5. Randomisation and blinding methods

Patients were randomised (2:1) to either afatinib or chemotherapy using a validated random
number generating system. Randomisation was performed centrally via an Interactive
Voice/Web Response System (IVRS/IWRS). The randomisation was stratified according to EGFR
mutation category (L858R vs. Del 19 vs. Other) and race (Asian vs. Non-Asian).

Neither the investigators nor the subjects were blinded to study treatment. However, the
primary endpoint and most key secondary endpoints were based on imaging assessed by the
central independent review panel. This panel was blinded to study treatment.

6.1.1.6. Analysis populations

Two analysis populations were defined. The randomised set (RS) included all patients who were
randomised to receive treatment, whether treated or not. The RS was used for primary analysis
of efficacy. The treated set (TS) included all randomised patients who were documented to have
received at least one dose of either afatinib or chemotherapy. The TS was used for the analysis
of safety.

6.1.1.7. Sample size

In a previous trial of gefitinib vs. chemotherapy in patients with EGFR mutation (the IPASS
trial), the upper 95% CI for the hazard ration for PFS was 0.64. Assuming a median PFS of 7
months in the chemotherapy arm, and a hazard ratio of 0.64 (producing a median PFS of 11
months in the afatinib arm) with 90% power and one sided 0.025 significance level, it was
estimated that 217 PFS events would be required, and a total of 330 patients would be needed.

The trial protocol was subsequently amended to state that a two-sided significance level of 0.05
would be used. No interim analyses were planned for PFS.

Submission PM-2012-02708-3-4 Extract from the Clinical Evaluation Report for Giotrif Page 20 of 74



Therapeutic Goods Administration

6.1.1.8. Statistical methods

For the primary endpoint, a stratified log-rank test (two-sided, 0.05 significance level) was used.
The test was stratified by the two randomisation stratification variables of EGFR mutation
group and race.

A Cox proportional hazards model, stratified by EGFR mutation group and race was used to
estimate the hazard ratio and 95% confidence interval (CI) between the two treatment groups.
Kaplan-Meier estimates and 95% Cls were tabulated at 3-monthly time points and included a
comparison of the treatment groups using a z-test (approximation of the normal distribution).
Kaplan-Meier curves for the two treatment groups were also produced.

Various sensitivity analyses of PFS were also undertaken to assess the robustness of the
primary efficacy analysis. Subgroup analyses were also undertaken for various demographic
and baseline characteristics. A Cox proportional hazards model (without the terms used to
stratify the randomisation) was used for each subgroup category, along with the corresponding
log-rank test.

If a statistically significant difference between the treatment arms was obtained for the primary
efficacy endpoint of PFS, formal statistical testing was to be performed on the key secondary
endpoints. Each key secondary endpoint was only to be formally analysed if the previous
endpoint was found to be statistically significant. The key secondary endpoints were analysed in
the following order:

Objective response rate (ORR) - rate between groups was compared using a logistic
regression model, stratified by EGFR mutation category and race. Rates were presented with
exact 95% Clopper-Pearson Cls. For patients with an objective response, time to response
and duration of response was analysed descriptively. Kaplan-Meier curves for the 2
treatment arms were also produced for the duration of response.

Disease control rate (DCR) - using the same methods as for ORR;

Overall survival (OS) - using the same methods as for PFS. A second analysis of OS is
planned when OS data are more mature.

Comment: The statistical methods used were appropriate.
6.1.1.9. Participant flow

A total of 1269 subjects were enrolled. Of these, only 345 were randomised and 340 were
treated. A total of 924 subjects were enrolled but not randomised. Most of these (817) had a
tumour that was EGFR mutation negative. Other reasons for non-randomisation were failure to
meet inclusion/exclusion criteria (n=58), withdrawn consent (n=24), not randomised due to
AEs (n=5), lost to follow up (n=5) and other reasons (n=15).

Comment: The incidence of EGFR mutations in the enrolled population was 36%
(452/1269). This is a high incidence and probably reflects the large proportion of subjects
recruited from Asian countries.

6.1.1.10. @ Major protocol violations/deviations

Important protocol violations are shown in Table 7. None of the protocol violators were
excluded from the primary efficacy analysis. There were more protocol violations in the afatinib
arm, with most of the excess being due to subjects not following the specific protocol for dose
escalation or reduction.
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Table 7: Pivotal study 1200.32: Important protocol violations.
Aftinsb Chemotherapy Total

N(%) N (%) N (%)

Patients 250 (100.0) 115 (100.0) 345 (100.0)
Patients with at least | important protocol 65 (28.3) 180157 83 (240)
violation'

Entrance criteria pot met’ 16(7.0) 12{104) BB

Wintten informed consent signed too late or iy 0.0 $(14)

procedure performed prior to wiitten informed

consent

Incomect trial medication taken’ 35(15.2) LT 37107

Randondsation not followed 535 1(09 228

Nog-compliance 1(04) 000.0) 1(0.3)

Non-adberence to safety-related withdrawal 14{6.1) 109 15(4.3)

lena

T A patient could be cotmted tder meove than 1 category

*  Laboratory valoes did nof meet the entrance cnilenia; baselme imaging moore than 28 days befooe treatmens staz;
diagnosts of Stage B (with cytologically proven pleural effosion or pericardial effusion) or Stage TV adepocarcmonsa
of the lung meorrect; of other devianon from the enirance critena

1 The most Sequent prosocol vielations i this catepory were violation of the dose escalation or dose reduction scheme for
afatingh; and adnsimestration of an afstizal 30 mg starung dose

Comment: The protocol violations were unlikely to have influenced the study outcome.
6.1.1.11.  Baseline data

Stratification factors at baseline are shown in Table 8 and patients with ‘other’ mutations in
Table 9.The median (range) time in months since diagnosis was 1.1 (0.0 - 103.1) in the afatinib
group and 1.0 (0.0 - 91.6) in the chemotherapy group.

Table 8: Pivotal study 1200.32: Stratification factors at baseline.

Alatingb Clemotherapy Total
N (*a) N M%)
Fatients 10 (1000 115 (1000) 345 (1000)
EGFR mutation catégory
L8588 o1  (398) 47 @09 138 (400
Del 19 alone 3 @y 57 406 170 (403)
Onther X (1Y 11 (9.8) 37T (1em
Race cotegory
Abian 66 (2 8 MY M (D2
Nem-Asisn 64 (7% 32 (218 96 (278)
Abbreviabons. EGEE, = Epdermal Growth Faceor Feceptor.

Seratification factors as documsented inthe ¢CRF
' lboth LESSR and a deletion in exon 1% were detected i the same sample, the pasient was 1o be allocated to the
mranficanon category "LESER"; there was no patient with a sample with LESER and Del 19

Table 9: Pivotal study 1200.32: Patients with ‘other’ mutations.

EGFR. nmutation Afateb Chemotherapry Todal
N N (%) N (%)
Patients 230 (10000 115 (10000 345 (10000
‘Other” EGFR nutation
Troon THo0M only 2 (0.9 0 {00y 2 {0.5)
Del 19 = TT90M 3 (L3 o {00y 3 (0.9
LE58R. = TTo0M 5 (22 2 (1.7 7 (200
GT195, GTIOA, and 1 (0.4) 0 (0.0 1 0.3y
GIOC « TTo0M
Exon 20 insertions Exon 20 insertion 6 26 3 2.6 9 2.6
only
57681 57681 only 1 (0.4) o (0.0) 1 (0.3)
LE58R + 57681 2 {09 o {.0) 2 (0.5
G G7195, GT19A and 3 {13) 1 0 4 an
GT19C caily
G795, GMOA, and a {00y 2 (1.7 2 0.8
GTI19C + 57681
LE61Q L2610 only i (1.3) 3 26) [ 1.7

Abbteviationt: EGFR. = Epadermal Growth Factor Feceptor
EGFF. mutibion category as documented in the e(RF
GT195, GTI9A, or GT15C
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Comment: The two groups were well balanced with respect to baseline characteristics.
6.1.1.12.  Results for the primary efficacy outcome

The median follow-up time for PFS was 16.4 months. By the data cut-off data, there had been a
total of 221 PFS events documented - 219 disease progressions and 2 deaths without
progression (both in the afatinib group). The results for PFS are shown in Table 10. For the
primary endpoint, afatinib treatment was associated with a statistically significant prolongation
of PFS with a hazard ratio of 0.58 (95% CI: 0.43 - 0.78) and a p-value of 0.0004. Median PFS was
prolonged by 4.2 months (11.1 vs. 6.9). The Kaplan Meier curve for PFS is shown in Figure 3.
The probability of being alive and progression-free at 12 months was doubled (46.5% vs.
22.0%).

Table 10: Pivotal study 1200.32: PFS results.

Afaninib Chemotherapy

Panents [N (%)) 230 (100.0) 115 (100.0)
Pateents with PFS event [N (%3] 152(66.1) 69 (60.00
PFS time [months)

Y5th percentile (95% CT) 532(308 68T 306256, 531

Median (%5% CT) 11.14 (963, 13.83) 600 (5.39,8.25)

T5th percentile (95% CT) 12,12 (1649, 19.35) 10084 (8.77, 16.39)
Hazard ratio vs. chemotherapy’ 0577

5% CI (0425, 0.784)

pvalue (2-saded)’ 0.0004

Abbrevaations: C1 = confldence mterval
Hazard rato derived from a Cox proportomal harsrd model smasfied by EGFR. mutstion category and race
Derrved from a log-rank test sratufied by EGFR. nestanon category and race

Figure 3. Effect of renal impairment on afatinib AUC.
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All sensitivity analyses conducted confirmed the findings of the primary analysis. The results of
subgroup analyses for PFS are summarised in Figure 4.
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Figure 4. Pivotal study 1200.32: Results of subgroup analyses for PFS.
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Comment: The benefit of afatinib over chemotherapy was consistent across most
subgroups with hazard ratios being less than 1.0. In the subgroup of patients with
uncommon EGFR mutations (those other than del 19 and L858R) afatinib appeared to
have a negative effect (HR = 1.89). However, there were only 37 subjects in total who fell
into this category, and there were multiple different types of mutations. When assessing
individual mutations, there were imbalances between the two treatment groups in baseline
disease characteristics. For these reasons it is considered a harmful effect of afatinib in
these patients cannot be concluded.
6.1.1.13.  Results for other efficacy outcomes
6.1.1.13.1. Overall response and disease control rates

The results for ORR and DCR are summarised in Tables 11-13. Afatinib treatment was
associated with a significantly higher ORR (56.1% vs. 22.6%; Odds ratio: 4.660; p-value <
0.0001) and DCR (90.0% vs. 80.9%; Odds ratio: 2.140; p-value = 0.0189). Responses achieved
with afatinib were twice as durable as those achieved with chemotherapy (median duration

11.1 vs. 5.5 months).

Table 11: Pivotal study 1200.32: Time to and duration of objective response.

Afatimib Chemotherapy
Patients [V (%2)] 230 (100.0) 115 (100.0)
Objective response [N (%2)] 129 (56.1) 26 (22.6)
Patients with objective response, cunmlative [N (%4)]
By Week 6 (Day 1 1o 64) 95 (41.3) 15(13.0)
By Week 12 (Day 65 to 106) 115 (50.0) 21(18.3)
By Week 18 (Day 107 1o 148) 123 (53.5) 26 (22.6)

Duration of objective response [months)
Median (95% CT)

11.10(8.51, 12.58)

5.52(4.14, 831)
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Table 12: Pivotal study 1200.32: Overall survival results.

Afatmily Chemotherapy

Panents [N (%&)] 230 (100.0) 115 (100.0)
Deaths [N (%)) 67(20.1) 31(27.0)
Survival time [months)

25th percentile (95% CT) 1623 (13.24, 17.04) 14.82 (13.04, 21.62)

Median (95% CT) NE (22.64, NE) NE (21.62, NE)

75th percentile (95% CT) NE (NE, NE) NE (NE, NE)
Hazard ratio vs. chemotherapy’ 1121

05% C1 (0.727.1.728)

p-vatue (2-sided)’ 0.6046

Abbreviauons: Cl = confidence mnterval, NE = not esumable.

! Hazard ratio derived from a Cox proportional hazard model stratified by EGFR. mutation category and race

®  Derved from a log-rank test stratified by EGFE. mutation category and race.

Table 13: Pivotal study 1200.32: Anticancer treatments received after discontinuation of study

medication.

Afatingb Chemotherapy
N(%) N
Patients 230 115
Discontinued study treatment 164 (100.0) 111 (100,00
Any new anhi-cancer therapy 18 720) 82 (80.2)
Systenuc anti-cancer therapy 114 (69.5) 80 (80.2)
Chemotherapy (or chemotherapy-based combination) 102 (62.2 36(324)
Platimmy-based 80 (43.8) T(6.3)
Single agent chemotherapy ELTRLE ] 20(26.1)
Platinm-based + bevacinmab 15(2.1) 0(0.00
Single agent = bevacizumab 4(24) 1(0.9)
Onber chemotherapy combanations 3(18) in
EGFR TRI 30(23.8) 2(4.9)
Erlotinib 24 (14.6) 39(35.1)
Gefitinib 15(%.1) 40 (36.00
Afatmb 0(0.09 ien
Onher 5(3.0 4(3.6)
EGFR. TEI-contaimng combination {1y 8(7.2)
Erlotinib in combination (1 6(54)
Gefiimb i combination 0 (0.0 2(18)

Radwotherapy 15 (11.0) 2(8.1)
T These patients (panients 3601006, 1105008, and J107007) recerved afatiub m named-patient use programs

6.1.1.13.2. Overall survival

Results for overall survival are summarised in Table 12 and Figure 5. Table 13 shows the
anticancer treatments received after discontinuation of study medication.
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Figure 5. Pivotal study 1200.32: Overall survival - Kaplan-Meier curve.
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Comment: Survival data were immature with less than 30% of patients having died at the
time of database cut-off. Approximately two-thirds of subjects randomised to the
chemotherapy arm went on to receive an EGFR-TKI as part of subsequent treatment. Given
this and other imbalances in subsequent treatments, demonstration of a survival benefit in
the afatinib arm may not be possible, even with further follow-up.

6.1.1.13.3. Tumour shrinkage

Afatinib treatment was associated with a greater degree of tumour shrinkage compared to
chemotherapy. The mean (SD) percentage decrease from baseline (in the sum of target lesion
diameters) was -39.7% (26.7) for afatinib and -22.9% (20.1) for chemotherapy.

6.1.1.13.4. Changes in body weight and ECOG performance score

Data on the changes in bodyweight did not demonstrate any notable differences between the
two treatment groups. Mean (SD) change from baseline at the last visit was -0.97 (5.51) kg in
the afatinib group and -0.40 (3.92) kg in the chemotherapy group.

Improvement in ECOG PS compared to baseline occurred in 11.8% of afatinib patients and 4.5%
of chemotherapy patients. Maintenance of the same ECOG PS occurred in in 64.5% of afatinib
patients and 73.0% of chemotherapy patients.

6.1.1.13.5. HRQoL measures

Compliance with questionnaire completion was good (87 to 99%) and comparable in both
treatment arms. The results showed:

A greater proportion of afatinib-treated patients had an improvement in dyspnoea (64% vs.

50%). There was no significant difference between groups in the proportion of patients who
had improvement in cough (67% vs. 60%) or pain (59% vs. 48%), although some individual

items assessing pain demonstrated benefit with afatinib (Table 14). There was no significant
effect on the proportion of patients who had improvement in global health status.

Afatinib significantly delayed the time to deterioration of cough and dyspnoea. There was no
significant effect on time to deterioration in pain (Figure 6). The median time to
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deterioration of coughing in the chemotherapy group was 8.0 months and the median had
not been reached in the afatinib group. The median time to deterioration of dyspnoea in the
chemotherapy group was 2.9 months compared to 10.3 months in the afatinib group. There
was no significant effect on time to deterioration in global health status.

Mean scores over time were significantly lower in the afatinib group for cough and
dyspnoea, but not for pain (Figure 7). Mean scores over time for global health status were
significantly lower in the afatinib group.

Table 14: Pivotal study 1200.32: HRQoL - Improvement in symptoms.

Afatizgl Chemotherapy
Improved Stable Worsened Improved  Smble  Worsened
N % % % N % % %
Cough ns 67.0 120 210 105 60.0 120 280
Dhvspasoes® N8 4.0 0.0 70 107 5000 80 420
Drysponoca, rested 217 M40 46.0 300 107 230 430 MO
Drvspooea, walked 218 46.0 26.0 280 107 40.0 220 370
Dryspnoea, 218 520 18.0 300 107 370 21.0 410
climbed stairs®
Short of byeath” 218 570 180 240 107 360 210 420
Pain 218 500 30 6.0 107 480 13.0 300
Have pain® 218 56.0 30 36.0 107 40.0 210 320
Pamn affecting 218 420 120 46.0 107 330 no 450
daly activities
Pain in the chest® 2 51.0 250 240 107 370 280 350
Paan s anm or 218 41.0 230 360 107 260 430 320
shoulder®
Pain in other pants 207 410 120 47.0 % M0 M0 420
of the body

Cough: QLO-LC13, Q1; dyspooea: QLO-LC13, Q3.Q3 (Q3: dyspaoea, rested: O4: dyspuoea, walked: QF: dyvspnoea,
climbed staars); short of breath: QLO-C30, Q8; pam: QLG-C30, Q9 and Q19 (09 bave pam; (19; pam affecting
daily activinied); pain in the eheat QLO-LC13, Q10; pan in anm or shoulder: QLQ-LC13, Q11; pain in other parts of
the body: QLO.LC13, Q12

P 005 (2-nded) 1 favour of afstuub, for odds mtie from a logistc regresson analyss of ‘mmproved / not mmproved”
siratified by EGFR. mutation category and race.
Patients with baseline asteczment and at least | post.baselme acsesement
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Figure 6. Pivotal study 1200.32: HRQoL - time to deterioration of symptoms.
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Cough QLQ-LCI3, Q1; dyspuoea: QLQ-LC13, Q3-Q5 (Q3: dyspuoea, rested; Q4: dyspnoea, walked: Q5: dyspnoea.
climbed stairs); short of breath: QLQ-C30, QF; pai 'QLQtSﬂ.QDmdQIQ{QQ'h:wgam Q19: pain affecting
daily activities), pain in the chest: QLQ-LC13, Q10; pain in arm or shoulder: QLQ-LC13, Q11; paml.nolhe:pmi
of the body: QLQ-LC13, QI12.

The size of the thombus reflects the number of X

Hazard ratios for afannib vs. chemotherapy for each subgroup category are given on the nght
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Figure 7. Pivotal study 1200.32: HRQoL - changes in symptoms over time.
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Cough: QLQ-LC13, Q1; dyspnoea: QLQ-LC13, Q3-Q3 (Q3: dyspnoea, rested; Q4: dyspnoea, walked; QF: dyspooea,
clhimbed stairs); short of breath: QLQ-C30, Q8: pam: QLQ-C30, Q9 and Q19 (Q9: have pamn; Q19: pam affecting
daily activities); pain in the chestt QLQ-LC13, Q10; pain in arm or shoulder: QLQ-LC13, Q11; pain in other pans
of the body: QLQ-LC13, Q12

Adjusted mean differences for afatinib vs. chemotherapy are given on the nght

Comment: The overall impression of these HRQoL data is that afatinib may have an effect
on reducing dyspnoea and cough. None of the three types of analyses indicated an effect on
overall pain. A benefit in terms of global health status was demonstrated in only one of the
three analyses.

6.2. Main supportive study
6.2.1.  Study 1200.23 (‘LUX Lung 1)

The sponsor designated this study as ‘supportive’, even though it was a large well-designed
randomised controlled trial, which enrolled more patients than the pivotal study. It is an
important study as it provides the main evidence to support use of afatinib in subjects who have
already failed a previous EGFR-TKI. For these reasons the study will be reviewed in detail.

6.2.1.1. Study design, objectives, locations and dates

Study 1200.23 (also referred to as the ‘LUX Lung 1’ trial) was a Phase IIb/Ill, randomised (2:1),
double blind trial with two parallel groups. The primary objective of the trial was to compare
the efficacy of afatinib to that of placebo in patients with advanced or metastatic NSCLC who had
already received treatment with 1 or 2 lines of cytotoxic chemotherapy and at least 12 weeks
treatment with erlotinib or gefitinib (or both).

It was a multinational trial conducted at 86 sites in 15 countries. Most of the randomised
subjects (62%) were in Asia, with 26% in Europe and 12% in North America.
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The first patient was enrolled on 2 April 2008. The database cut-off for the study report was 8
July 2010. The date of the study report itself was 15 December 2011. The study has been
published.?

6.2.1.2. Inclusion and exclusion criteria
Inclusion and exclusion criteria are shown in Table 15.
Table 15: Supportive study 1200.23: Inclusion and Exclusion criteria.
Inclusion:

1. Panents with pathologic confirmation of NSCLC Stage II-B (with pleural effusion)
adenocarcinoma or Stage I'V adenocarcinoma who have failed at least one but not more
than two lines of cytotonic chemotherapy (including adjuvant chemotherapy). One of the
chemotherapy regimens must have been platinum-based

[

Progressive disease following at least 12 weeks of weatment with erlotub (Tarceva®) or
gehtimb (Iressaf),

1. Eastern Cooperative Oncology Group (ECOG, ROI-07ET) performance Score (0, 1 or 2;

4. Pauents with ar least one amour lesion that can accurately be measured by magnetic
resonance magng (MRI), or computed tomography (CT) m at least one dunension with

longest diameter to be recorded as =20 mm using conventional techmques or =10 mm
with spiral CT scan;
5. Male and female patients age =18 vears:
6. Life expectancy of at least three (3) months;
7. Wnitten mformed consent that 15 consistent with ICH-GCP pundelines.
Exclusion:

1. Mare than rwvo (2) prier cyvtotoxic chematherapy reatment regimens for relapsed or
metastatic NSCLC,

2. Use of erlotumb (Tarcevas) or gefituub (Iressa®) wathan 14 days of weatnent Day 1,

3. Chemo-, hormone- (other than megestrol acetate or sterods requared for mamtenance
non-cancer therapy) or mnmmunotherapy withan the past 4 weeks:

4. Actve bramn metastases (stable <4 weeks, sympromatic, requinng treatment with
anticonvulsants, or leptomenngeal disease). Dexamethasone therapy wall be allowed of
adnunistered as a stable dose for at least one month befors randomusation

3. Signaficant or recent acute gastroutestunal disorders with diarrhoea as a major symptom
e.g.. Crohn’s disease. mal-absorprion, or Commmeon Terminology Critena for Adverse
Events (CTCAE ) Grade =2 dimrhoea of any ehiology at baseline;

6, Patents who bave any other life-threatening illness or organ system dysfunction, whach in
the opinion of the investigator, would either compromise patient safety or interfere with
the evaluation of the safety of the test drug;

7. Other malignancies diagnosed within the past five (3) vears (other than non-
melanomatous skin cancer and i site cenacal cancer);

& Radiotherapy within the past 2 weeks prior to treatment with the trial dmg:

9, Historv of chinscally sigruficant or uncontrolled cardiac diseace, mncluding congestive
hean falure, angna, myocardial mfarcuon, arhyvthoua, welodmg New York Hean
Assecianion (NYHA) functional classificanon of 3;

10, Cardiac left ventneular function wath resting ejection frachion of less than 50% measured
by mulngated blood pool mmaging of the hean (MUPGA scan) or echocardiogram,

11. QTe mterval =047 second,

2 Miller VA, et al. (2012) Afatinib versus placebo for patients with advanced, metastatic non-small-cell
lung cancer after failure of erlotinib, gefitinib, or both, and one or two lines of chemotherapy (LUX-Lung
1): a phase 2b/3 randomised trial. Lancet Oncol. 13: 528-538.
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Table 15 (continued): Supportive study 1200.23: Inclusion and Exclusion criteria.

12. Prior treatment with anthracychines with a cumulative dose of doxorubacin (or equavalent)
=400 mg'm’,

13. Absolute neutrophal count (ANC) <1 5300/mm’;
14. Platelet count <100, 000/ mm’
15. Bilirubin =1 5 mg / dL{=26 pmol / L, 51 nnit equivalent):

16, Aspartate anuno transferase (AST) or alanine anuno transferase (ALT) = three tumes the
upper it of normal (of related to hver metastases = five times the upper hnut of
normal);

17, Serum creatimne =15 tunes of the vpper nommal homt or caleulated/measured creatine
clearance =4 5ml/'min

Local Amendment 2. dated 30 Apnl 2008, was implemented only in Canada. Exclusion
cntenion 17 was modified. Patients in Canada with a serum creatimne greater than the upper
linut of pormal were 0ot 10 be enrolled 1o the tnal. Refer 1o Appendix 16.1.1.2 for the
complete local Amendment for Canada

18, Women of child-beanng potential or men who are able 1o father a child vnwilling 1o use a
medically acceptable method of contracephion durmg the trial;

19. Pregmancy or breast feeding
20. Patienits unable to comply with the protocol.

21. Panents with any serious actnve wfection including konown HIV, active hepatnns B or
active hepanns C,

22 Known or suspected active drug or alechol abuse.

Global Amendment 1, dated 6 Apnl 2009 (refer to Section 9.8). provided an additional
exclusion criterion:

23 Panents with known Interstitial Lung Discase (ILD).

Comment: Documentation of EGFR mutation positive disease was not an entry requirement
for the trial. However it was a requirement that subjects must have had at least 12 weeks
of prior treatment with erlotinib or gefitinib. Subjects enrolled could therefore be
considered to have obtained some prior benefit from these drugs in that they would have
achieved at least stable disease for 12 weeks. Patients with EGFR mutation positive disease
are the most likely to respond to these drugs. Hence the trial population would be
‘enriched’ for patients with EGFR mutation positive disease.

Patients with cardiac failure or an LVEF of < 50% were excluded.
6.2.1.3. Study treatments
Subjects were randomised (2:1) to receive one of the following two treatments:

Afatinib 50 mg once daily. Subjects were instructed to take the drug at approximately the
same time every morning, one hour before food intake. Subjects who experienced toxicity
could have the dose reduced to 40 mg, and if needed, 30 mg. If 30 mg daily could not be
tolerated the drug was permanently discontinued. Treatment was continued indefinitely
until disease progression occurred or unacceptable toxicity developed.

Placebo (given as per afatinib).
Both afatinib and placebo-treated subjects also received Best Supportive Care (BSC).

Comment: Patients included in this trial had received 2-3 previous lines of therapy for
advanced disease. There are no established treatments available that have demonstrated a
favourable risk-benefit balance in this setting. The use of placebo plus BSC as the
comparator arm is therefore considered acceptable.
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6.2.1.4. Efficacy variables and outcomes

The primary efficacy outcome was overall survival, defined as time from the date of
randomisation to the date of death.

Secondary efficacy outcomes included:

PFS defined as the time from date of randomisation to date of disease progression
(according to RECIST version 1.0 criteria) or death, whichever occurred earlier;

Objective response rate according to RECIST version 1.0 criteria.

Assessment of imaging (CT/MRI etc.) for the determination of disease progression or tumour
response was done by a central imaging unit comprised of two radiologists and an oncologist.
The reviewers were blinded to treatment allocation.

Other efficacy outcomes included:

Duration of disease control, defined as the time interval from the date of randomisation to
the date of disease progression or death, among patients with initial tumour response (CR,
PR) or SD;

Duration of objective response, defined as the time at which RECIST Version 1.0 was first
met for CR / PR (whichever was first recorded) to the date of tumour progression or death;

Health-related quality of life (HRQoL). The main HRQoL endpoints were the time to
deterioration for the following three symptoms measured on the QLQ-C30 or QLQ-LC13
questionnaire:

— Cough (Question 1 on the QLQ-LC13);
— Dyspnoea (composite of Questions 3-5 on the QLQ-LC13);
— Pain (composite of Questions 9 and 19 on the QLQ-C30).

The percentage of patients with improved vs. stable vs. worsened scores for each of the
three symptoms was also analysed.

6.2.1.5. Randomisation and blinding methods

Patients were randomised (2:1) to receive afatinib plus BSC or placebo plus BSC. Allocation to a
treatment group was determined by a computer generated random sequence randomisation, in
blocks of 3, via an interactive voice response system. Randomisation was stratified according to
ECOG performance score (0 or 1 vs. 2) and gender (male vs. female).

The trial was double-blinded through the use of matched placebo tablets. Personnel involved in
the central reading of imaging (CT, MR], etc.) were also blinded to treatment allocation.

6.2.1.6. Analysis populations

Two analysis populations were defined. The randomised set (RS) included all patients who were
randomised to receive treatment, whether treated or not. The RS was used for primary analysis
of efficacy. The treated set (TS) included all randomised patients who were documented to have
received at least one dose of either afatinib or chemotherapy. The TS was used for the analysis
of safety.

6.2.1.7. Sample size

In a previous trial of erlotinib vs. placebo as 2nd/3rd line therapy in patients with advanced
NSCLC, patients treated with placebo had a median OS of 4.7 months and patients with treated
with erlotinib had a median OS of 6.7 months. The sponsor hypothesized a similar hazard ratio
would occur in this trial (i.e. 4.7/6.7 = 0.70). With a one sided 0.025 significance level, it was
calculated that 359 deaths would be required to obtain a study power of 90%. It was estimated
that 560 patients would need to be randomised. No interim analyses were planned.
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6.2.1.8. Statistical methods

For the primary endpoint, a stratified log-rank test (one-sided, 0.025 significance level) was
used. The test was stratified by the two randomisation stratification variables of baseline ECOG
performance score and gender.

A Cox proportional hazards model, stratified by EGFR mutation group and race was used to
estimate the hazard ratio and 95% confidence interval (CI) between the two treatment groups.
Kaplan-Meier estimates and 95% Cls were tabulated at pre-specified time points (weeks 4, 8, 12
etc.) and treatment groups were compared using a z-test. Kaplan-Meier curves for the two
treatment groups were also produced.

Subgroup analyses were also undertaken for various demographic and baseline characteristics.
A Cox proportional hazards model (without the terms used to stratify the randomisation) was
used for each subgroup category.

PFS was analysed using the same methods for OS. In addition, various sensitivity analyses were
conducted for PFS. A logistic regression model, stratified by gender and baseline ECOG score,
was used to compare the objective response rate between afatinib and placebo. Time to
deterioration of HRQoL measures was analysed using a stratified log-rank test.

Comment: The statistical methods were appropriate.
6.2.1.9. Participant flow

A total of 697 subjects were enrolled. Of these, only 585 were randomised and all of these were
treated. A total of 112 subjects were enrolled but not randomised.

6.2.1.10.  Major protocol violations/deviations

There was increased incidence of these in the afatinib group (15.6% vs. 9.7%), mainly due to
non-compliance with the trial entry criteria.

Comment: For each particular type of violation, the difference in incidence between the
two treatment groups was small. It is unlikely that the violations would have affected the
trial outcome.

6.2.1.11. Baseline data

Documentation of EGFR mutation status was not required for enrolment in the study. However,
testing of tissue was performed in 186 subjects and the results were known for 141 of these.
Results are shown in Table 16. Mutation testing was positive in 68% of subjects (96/141).

Table 16: Supportive Study 1200.23: Baseline EGFR mutation status.

Placebo BIBW 2992 Total

N (%) N (%) N (%)
Tissue test done in either local or central lab 61 ( 31.3) 125 ( 32.1) 186 ( 31.8)
Positive 34 ( 17.4) 62 ( 15.9) 9¢ ( 16.4)
LB58R 3 f 1.5} 16 ( 4.1) 19 { 3.2)
Dell9 22.( 11.3) 28 ( 7.2) 50 ( 8.5)
T790M 0 ( 0.0) 1 ( 0.3) 1 ( 0.2)
LBS8R+TT790M 1 '0.5) 0o ( 0.0) 1( 0.2)
Dell9+T790M 3 { 1.5} 3 ( 0.8) 6 { 1.0)
Other 1 ( 0.5) 2 ( 0.5) 3{( 0.5
Unknown type 4 ( 2.1) 12 { 3.1) 16 { 2.7)
Negative 14 ( 7.2) il ( 7.9) 45 { 7.7)
Unknown 13 ( 6.7) 32 ( 8.2) 45 ( 7.7)

Comment: The two groups were well balanced with respect to baseline characteristics.
Patients had received fairly prolonged therapy with prior gefitinib or erlotinib (median =
43 weeks). The high rate of positive mutation testing (68%) in the subpopulation tested
reflects the inclusion criteria.
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6.2.1.12.  Results for the primary efficacy outcome

The survival data were mature with 60% (358/595) of patients having died at the date of data
cut-off (8 July 2010). Results for overall survival are shown in Table 17 and the Kaplan-Meier
curve is shown in Figure 8. The study failed to show a survival benefit for afatinib over placebo,
with a hazard ratio of 1.077 (95% CI: 0.862 - 1.346); p-value = 0.7428.

Table 17: Supportive study 1200.23: OS results.

Placebo Afatumb

Total randomused (W [%2]) 195 (100.00) 390 (100.00)
Patients died (N [%:]) 114 ( 58 46) 244 ( 62.56)
Survival tume [months]

25th percentile 5.91(4.63, 7.06) 5.75(4.90, 6.80)

hedian 11.96 (10.15, 14.26) 10.78 ( 9.95, 11.99)

T5th percentile 1971 (17.51, NA ) 1948 (17.22, NA )
Afatinib vs. Placebo

Hazard ratio’ 1.077

(95% CT) (0.862, 1.348)

P—value” 0.7428

“Hazard ratio 15 estimated from Cox regresson model stratibed by gender and baselme ECOG performance score (0,1 vs. 2).
“Povaloe 15 one-sided (afatinh vs. placebo) log-rank test stratified by the same factors

Figure 8. Supportive study 1200.23: Kaplan-Meier curve for OS.
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Cross (+) denotes censored cases.

Subjects who developed disease progression while on the trial had their study treatment
discontinued and were then able to receive further anticancer therapy as determined by their
treating physician. A greater proportion of patients in the placebo group received additional
anticancer therapy. For example, more placebo-treated patients received subsequent systemic
anticancer treatment (76.3% vs. 64.7%) and subsequent EGFR-TKI or other targeted therapy
(23.7% vs. 12.1%). The sponsor argues that that this imbalance may explain the lack of a
survival benefit for afatinib. Two further statistical analyses were undertaken to investigate the
effect of subsequent anticancer treatments:

An inverse probability of censoring weighted (IPCW) Cox model in which patients who
received other anti-cancer therapy before death were censored at the time they began other
anti-cancer therapy; and
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A Cox model that included time to other-cancer therapy as a time-dependent covariate.

Both of these analyses were pre-specified in the trial Statistical Analysis Plan as ‘secondary
analyses’.

The IPCW analysis showed a statistically significant benefit for afatinib treatment as shown in
Table 18. The results of the time-dependent Cox model were not significant.

Table 18: Supportive study 1200.23: Overall survival adjusted for subsequent anticancer therapy.

Placebo BIBW 2992
Total randomized [N(%)] 195 (100.00) 390 (100.00)
Patients died and not censored [N(%)] 34 ( 17.44) 99 ( 25.38)
BIBW vs. Placebo:
Hazard ratio 0.641
(95% CI) (0.432, 0.952)
P-value 0.028

Hazard ratio and P-value are calculated from IPCW weighted Cox proportional hazard model with treatment as the only fixed factor.
outcome is overall survival additionally censored by time to first start non-study anti-cancer therapy.
Covariates used to calculate the IPCW weight were baseline age, gender, race and response status after treatment

The Kaplan-Meier curves for OS in patients with and without subsequent systemic anticancer
therapy are shown in Figure 9. In the subgroup of patients who did not receive subsequent
therapy, estimated median survival was 5.8 months in the afatinib group and 4.6 months in the
placebo group. No difference was observed between treatments in the subgroup of patients who
did receive subsequent anticancer treatments.

Figure 9. Supportive study 1200.23: Kaplan-Meier curves for patients without and with
subsequent systemic anticancer treatment.
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Comment: The sponsor’s argument that imbalances in subsequent anticancer treatments
may have obscured a survival benefit produced by afatinib is plausible. However, the
increase in median survival achieved with afatinib in the subgroup of patients who did not
receive subsequent anticancer therapy was only 1.2 months. This suggests that any
survival benefit produced by afatinib, in patients who have already been treated with an
EGFR-TKI and chemotherapy, may be very modest.
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Subgroup analysis for OS did not suggest that the drug was likely to be more or less effective in
any of the subgroups studied.

The summary of clinical efficacy included details of an updated analysis of OS with a data cut-off
date of 13 February 2012. By this time 86% of patients had died. There was still no significant
benefit for afatinib (HR = 1.011; 95%CI: 0.839 - 1.218). Median survival was 10.87 months in
the afatinib arm and 11.73 months in the placebo arm.

6.2.1.13.
6.2.1.13.1.

Results for PFS are summarised in Table 19 and Figure 10. By the time of the data cut-off, 93.5%
of patients had progressed or died. Afatinib treatment was associated with a statistically
significant prolongation of PFS compared to placebo (HR = 0.381 [95%CI: 0.306 - 0.475];
p<0.0001). Median PFS was prolonged by approximately 2.2 months (3.29 vs. 1.08 months).
Various sensitivity analyses (including investigator assessment of PFS) gave consistent results.

Table 19: Supportive study 1200.23: PFS results.

Results for other efficacy outcomes

Progression-free survival

Placebo Afatinily

Total randommused (N [*e]) 193 (100.00) 300 (100.00)
Patients progressed or died (N [*&]) 133 ( 68.21) 275(70.51)
PFS ume (meonths)

25th percentile 092 (089, 093) 1.77(1.22 184

Median 1.08(0.95, 1.68) 3.20(2.79, 4.40)

T5th percentile 200(1.84 279) 6.28 (4.86, 6.51)
Afatinib vs. Placebo:

Hazard ratiol 0.381

(95% CT) (0,306, 0.475)

P-value? 00001

le:a.'rd Tatio 15 estimated from Cox regression model stratified by gender and baselime ECOG performance scare (0.1 vs. 2).
“Povalue 15 one-sided (afatinib vs. placebo) log-rank test stratified by the same factors

Figure 10. Supportive study 1200.23: Kaplan-Meier curve for PFS.

rhy ot liackan T e
Place=tn e 1.08 00
e el 77 ) g
Harard rado 95% C 058 [0, Oas
Ly =rark bl P=uaher < 00010

Numbar af risk
Placasx ] 1] i 2 0 g o
BV 2062 X0 L L:4] g 3 L]
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Subgroup analysis suggested that the benefit was consistent across subgroups. In patients who
had a positive EGFR mutation test (n=96), afatinib treatment was associated with a statistically
significant improvement in PFS compared to placebo (HR = 0.51 [95%CI: 0.31 - 0.85]; p=0.009).
Median PFS was increased from 1.0 month in placebo-treated subjects to 3.3 months in afatinib
treated patients. There was no significant difference between treatments in the group of
patients who had tested negative for EGFR mutations (n=45).

6.2.1.13.2. Objective response rate / Disease control rate

Results for ORR and DCR are summarised in Table 20. Afatinib treatment was associated with
statistically significantly higher rates than placebo for both endpoints.

Table 20: Supportive study 1200.23: Best Overall Response Rate / Disease Control Rate.

Placabo BIEN 2592
NMumbar of patients randomired 1395 (100.0) 390 (L00.0)
ocbjective rosponsa [N (V)] 1 { 0.5 29 | 7.4}
95% CI { 9.0, 2.8] { 5.0,10.58)
BIEW vs. Placebo for objective responsa:
odds ratio 15.6
(55% CTI) 2.1 15}
p-valua 0.0071
Digease control [N (%)] 3% ( 18.5) 127 £8.2)
55k CI (13.3,24.6) (53.1,63.1)
BIBK ve. Placebo for disaase control:
Odds ratio 6.28
{95% CI) { 4.1, 9.8}
p-value « . 0001

Comment: Afatinib was associated with a very low ORR (7.4%) in this trial compared to the
pivotal study where the ORR was 56.1%. This reflects the fact that subjects in this trial
were heavily pre-treated and their tumours were not required to be EGFR mutation
positive.

6.2.1.13.3. Duration of ORR / DCR

Median duration of response in the afatinib group was 23.6 weeks (29 responders) and 23.4
weeks in the placebo group (only one responder).

Median duration of disease control in the afatinib group was 20.0 weeks (227 subjects) and 15.2
weeks in the placebo group (36 subjects).

6.2.1.13.4. HRQoL measures

Afatinib treatment was associated with a significant prolongation of time to deterioration in
coughing. The median time to deterioration in coughing was 8.5 months in the afatinib arm and
4.6 months in the placebo arm. There was no statistically significant effect on time to
deterioration in dyspnoea or pain.

The percentage of patients who showed improvement was significantly greater in the afatinib
arm for each of these three symptoms - cough 46% vs. 25%; dyspnoea 51% vs. 36% and pain
50% vs. 32%. However there was no significant increase in the percentage of patients who had
an overall improvement in global health status (38% vs. 29%; p=0.0842).

6.2.1.13.5. Post hoc analysis of PFS/0S

The proportion of patients in this trial who were EGFR mutation positive was 68%, based on the
141 subjects for whom test results were available. The sponsor conducted a post hoc analysis
investigating PFS and OS results in subpopulations with higher rates of EGFR mutation. Among
the 141 subjects with available results, the duration of prior EGFR-TKI therapy correlated with
rate of mutation. In subjects who had received < 24 weeks of therapy, the mutation rate was
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only 33%, whereas in those who had received = 48 weeks of therapy, the mutation rate was
83%. In patients who had achieved an objective response with their previous EGFR-TKI the rate
was higher still (88%). The degree of PFS and OS benefit appeared to improve with higher
mutation rates (Table 21).

Table 21: Supportive study 1200.23: Post-hoc analysis of PFS according to EGFR mutation
positivity rate.

Category No. of EGFR PFS: Hazard ratiod 05: Hazard mho
Patients in~ Mutation {95% CT) {95% CT)3
Designated  Positivity
Group Rate in This
Study!
All patients: 585 68% 0.38 (0.31, 0.48) 1.08 (0.86, 1.35)

Entry requirement was
=12 wks duration of prior

EGFR TKI

Pnor EGFE. TKI duration

<24 wks 113 33% 0.58 (0,34, 0.99) 1.24 (0.76, 2.05)
>24 wks 472 T5% 035 (028, 0.45) 1.04 (0.81, 1.33)
=45 wks 266 83% 0.31 (022, 0.44) 1.00 (0,72, 1.40)
Prior EGFR TEIL CR'PR. 263 88% 0.23(0.17, 0.33) 0.90 (0,65, 1.25)

1By tissue testing (results from either local or central laboratory).
2PFS by Independent Review
3CT: Confidence Interval

Comment: A possible interpretation of this analysis would be that more impressive overall
trial results would have been obtained if 100% of subjects had been mutation positive. This
would be an incorrect interpretation. Analysing only the population who had remained on
therapy for a long period, or those who had achieved a prior objective response, not only
excludes EGFR mutation negative subjects, but also EGFR-mutation positive subjects who
are resistant to EGFR-TKI therapy. Such analyses are therefore likely to overestimate
efficacy.

In 2010, criteria were proposed (by Jackman and colleagues3) for standardising the definition of
EGFR-TKI resistant patients. The purpose of the criteria was to allow a uniform approach for all
clinical trials investigating this patient group. The criteria are summarised in Table 22. In this
study, 214 subjects (37%) met the Jackman criteria. The PFS and OS results in this subgroup
were comparable to those obtained for the study population as a whole. HR for PFS was 0.37
(95%CI: 0.26 — 0.52) with a p-value of <0.001. Results for OS were not significant (HR = 1.09;
p=0.64).

3 Jackman D, et al. (2010) Clinical Definition of Acquired Resistance to Epidermal Growth Factor Receptor
Tyrosine Kinase Inhibitors in Non-Small-Cell Lung Cancer. J Clin Oncol. 28: 357-360.
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Table 22: Criteria for defining acquired EGFR-TKI resistance (Jackman and colleagues).

1. Previously received treatment with a single-agent EGFR TKI (eq,
gefitinib or eriotinib)

2. Either of the following:

A, A tumor that harbors an EGFR mutation known to be associated with
drug sensitivity (ie, G719X, exon 19 deletion, LE58R, LEE1Q)

B. Objective clinical benefit from treatment with an EGFR TE! as
defined by either

1. Documented partial or complete response (RECIST or WHO), or

i, Significant and durable (= 8 months) clinical benefit {stable disease
as defined by RECIST or WHO) after initiation of gefitinib or
arlotinib

3. Systemic progression of disease (RECIST or WHO) while on continuous
treatment wath gefitinib or erlotimb within the last 30 days

4. No intervening systemic therapy betweean cessation of gefitinib or
erlotinib and initiation of new therapy

Abbreviations: EGFR, epidermal growth factor receptor; TKL, tyrosine kinase
inhibitor; RECIST, Responsa Evaluation Criteria in Solid Tumors

6.3. Other supportive efficacy studies
6.3.1.  Study 1200.22 (‘LUX-Lung 2")
6.3.1.1. Study methods

This study was a single-arm, open, phase Il trial. It included subjects with stage IIIB or IV
adenocarcinoma of the lung with documented mutations of the EGFR. The trial was initially
designed to include subjects who had disease progression after 1 prior chemotherapy regimen,
with a stating dose of 50 mg daily. The protocol was subsequently amended to include
previously untreated patients and a starting dose of 40 mg daily. The primary endpoint was
ORR (by RECIST 1.0) and secondary endpoints included OS and PFS. This study commenced in
2007 and data cut-off for the report was December 2011. The summary of clinical efficacy
contained updated survival data with a data cut-off of 9 February 2012. The study was
conducted at 28 centres in the USA and 7 centres in Taiwan. 81% of patients were recruited in
Taiwan.

A total of 129 subjects were treated in the trial
First-line treatment (n=61): 40 mg n=23; and 50 mg n=38.
Second-line treatment (n=68): 40 mg n=7; and 50 mg n=61.

Mean (SD) age was 62 (11.1) years. Gender was 58% female. 87% of patients were of Asian race
and 12% were Caucasian. 94% of patients had stage IV disease, with the mean number of
metastatic sites being 2. Deletion 19 (40%) and L858R (42%) were the most common EGFR
mutations.

6.3.1.2. Results

The efficacy results for patients receiving afatinib as first-line therapy are shown in Table 23,
with the results of the pivotal first-line study (1200.32) included for comparison. The results for
patients receiving afatinib as second-line therapy are shown in Table 24, with the results of the
main supportive study (1200.23) for comparison.
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Table 23: Supportive study 1200.22: Efficacy results for first line use of afatinib.

Sy 120032 120022

[Afatimib arm] (1= Ime cohorts)
EGFR mutation rate 100% 1{:0%
Do 40 mg 40 g 50 my Overall
M 230 23 JEF il
ORRIY - % 5.l 0.9 684 [0
DCRE =% 0L 783 921 86,49
Median PFSE - 111 119 138 12.0
months
Median Q5 - months KA 317 284 37

| L) confirmed respouses and disease progression as debemiped by central rddiu!ug:ﬂ I review
KA Mat available frans Kaplan-Me&ier dirve

Table 24: Supportive studies: Efficacy results for second/later line use of afatinib.

Study 1200.23 1200.33 120042 120022
[Afatinib arm) [phasge Il companent) [Part A) (2 line cohorts)

Fopulation Failed chemo (x1-2) Failed chemo [x1-1) Failed chemao [x 1-2) Failed chemo (x1)

Failed EGFR-TKI Failed EGFR-THKI Failed EGFR-TKI
EGFR mutation BN T3 S8% 100%
rae
Doge 50 mg 50 mg S50 mg A0 mg S0 mg Oneerall
N F0 Bl 1154 ) hl [1:
ORREN - %% T4 a2 76 571 574 574
NCR = 35 5R2 056 (E 714 TRT T7e
Maedian PFSi - 33 44 33 4.5 83 20
mnnths
Median 05 - 108 19,005 13. 7% 146 24.0 236
months

[1] confirmed responses and disease progression asdetermined by central radiological review.

(2] Estimated madian (05, Sarvival data were not maturs with only 34% of patients having died.

(3] Estimated median 05 Survival data wers not mamee with only 26% of patients having died
Comment: In the first-line setting the 40 and 50 mg starting doses gave comparable
efficacy results and this finding was used to justify the 40 mg starting dose in the pivotal
study. The results for first-line treatment in this study, in terms of ORR, DCR and median
PFS, were consistent with those obtained in the pivotal study.

For second line use, the efficacy results were notably better than those obtained in the
main supportive (study 1200.23). This is expected given that patients in 1200.23 had
already failed treatment with an EGFR-TKI and had also been more heavily pre-treated
with conventional chemotherapy.
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6.3.2.
6.3.2.1.

Study 1200.33 (‘LUX-Lung 4°)
Study methods

This study was an open, phase /Il trial conducted in Japan. The objective of the phase I
component was to establish the MTD in Japanese patients using a conventional dose-escalation
design commencing at 20 mg per day. This part of the study was conducted in Japanese patients
with NSCLC who had failed conventional treatment or for whom no established therapy existed.
Twelve patients were treated with 20 mg (n=3), 40 mg (n=3) or 50 mg (n=6). Although DLT
occurred in 3 of 6 subjects at the 50 mg dose, this dose was chosen as the starting dose for the
phase Il component, as the toxicity was manageable.

The phase Il component was conducted in patients with stage IIIB or IV NSCLC, who:
had received 1-2 chemotherapy regimens; and
had received at least 12 weeks treatment with gefitinib or erlotinib; and
had achieved a CR, PR or SD with their gefitinib or erlotinib treatment.

The primary endpoint was ORR (by RECIST 1.0) and secondary endpoints included DCR, OS and
PFS. This study commenced in 2009 and data cut-off for the report was December 2011.

A total of 62 subjects were treated in the phase Il component. Mean (SD) age was 63.7 (10.3)
years. Gender was 77% female. 92% of patients had stage IV disease, with the mean number of
metastatic sites being 2.1. EGFR mutation testing was not a requirement for enrolment but was
available for 56/62 subjects. The test was positive in 45/56 (73%) of patients tested. Deletion
19 (n=22) and L858R (n=15) were the most common EGFR mutations.

6.3.2.2. Results

The efficacy results for the phase Il component are shown in Table 25, with the results of the
main supportive study (1200.23) for comparison. One patient had no post-treatment imaging
available and hence the efficacy results are available for only 61 subjects.

Table 25: Results for Phase III studies of first line use of EGFR TKIs in EGFR mutation positive
NSCLC.

IPASS i1]

i Study | NEJOOZ i1 | WITOGI40545 i OPTIMAL i+ EURTACIH 120032

| | |

| Drug | Gefitinlh Gefitinib Gefitinlh | Erfotinlb Erotinib Afatinib

[ Comparator Carboplatin + Carboplatin + Cisplatin + | carbo platin + Cisplatin + dsﬂﬁﬂh +
Paclitaxel Paclitaxe] Docetaxel Gemcitabine Docetaxel or Pemetrened

I ! Gemchablne |

| Lacation Eazt Asia [apan lapan | China Eurgpe Asia/Eur/Nth Am

| N | 261 230 i lah 153 345

| FFs [ [ ]

- Hazard ratio [95%C1 | 0.48 [0.36 - 0.64] | 0,30 (0.22 - 0.41) | 0.49 (034 - 0.71] | 016 (0.10 - 0.26) | 0.42{0.27 - 0.64) | 0.5B(0.43 -0.78)
Pavklua <0001 <001 <0001 =0.0001 =0,0001 DL.o004
Median PFS [mths)

o Drug 95 108 9.2 131 o4 11.1
o Comparator 3 54 h3 4.6 52 (1]
a5 |

- Hazard ratio LO0 {076 - 1.33) nr | L6405 -3.56) | Data notmature | 0.80(0.47 - 1L.37) | LA2{0.73 - 1.73)
P-value nr 0.31 nr nr 060
Medlian 08 (mths)

a Drug 216 305 0.9 nr not reached
o l.'f-.'nn;l.lr.ll!n:r 21.9 23.6 nat reached nr fnat reached

i ot pepartd

{1]): IRESSA Australlan praduct Isfermation - date of ma it recent amandment 20 Oct 2011
(2): Masmanda etal. N Engl | Med 20:0; 362:2380-8 - final analvels resuls proisnted
(2} Mimudan cal 2010: 11; 121-128

[4): Lhouw etal Lancet Oncol 2010: 13, 735-742

{5} TARCEVA Australian product Information - date of moat recent amasedmant 29 June 2013

reaiaits ghoon ace for the EGFR mutathon v subgraugp:

i wt al Lan

Comment: The population enrolled in the phase Il component of this study was very similar
to that in the main supportive trial (1200.23). Subjects had received 1-2 lines of
chemotherapy and at least 12 weeks of an EGFR TKI with subsequent disease progression.
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The overall EGFR mutation positivity rate was also comparable (73% vs. 68%). The
efficacy results are consistent with those seen in study 1200.23. Median overall survival
appeared longer (19.0 vs. 10.8 months) although the survival data in this study are not
mature and should be interpreted with caution.

6.3.3. Study 1200.42 (‘LUX Lung 5’)
6.3.3.1. Study methods
This study was conducted in patients with stage IIIB or IV NSCLC, who:
had received at least 1 chemotherapy regimen; and
had received at least 12 weeks treatment with gefitinib or erlotinib; and
had subsequently developed progressive disease.

The study was to be conducted in two parts. In Part A all subjects were treated with afatinib 50
mg once daily, continued until disease progression or unacceptable toxicity occurred. Subjects
who achieved a CR, PR or SD for at least 12 weeks prior to disease progression were then
eligible to be included in Part B of the study. In Part B subjects would be randomised to either a
combination of afatinib with paclitaxel or to the investigator’s choice of chemotherapy. Only the
results of Part A were included in the original submission. The sponsor subsequently provided
some late-breaking information from Part B of the trial, which is reviewed in section 8.8.2 of this
report.

The primary endpoint for Part A was PFS and secondary endpoints included DCR, ORR and OS.
This study commenced in April 2010 and data cut-off for the report was December 2011.

A total of 1154 subjects were treated in Part A. 53% of patients were from Europe and Australia,
43 % from East Asia and the remainder from various other countries. Mean (SD) age was 60.1
(10.9) years. Gender was 57% female. 99% of patients had stage IV disease, with 56% having
more than one metastatic site. EGFR mutation testing was not a requirement for enrolment but
testing results from a central laboratory were available for 84 subjects. The test was positive in
49/84 (58%) of patients tested. Deletion 19 (n=27) and L858R (n=20) were the most common
EGFR mutations.

6.3.3.2. Results

The efficacy results for Part A are shown in Table 24, with the results of the main supportive
study (1200.23) for comparison.

Comment: The patient population enrolled in this study was very similar to that enrolled in
the main supportive study (1200.23). The efficacy results were consistent with those
obtained in 1200.23 although the OS data were not mature.

6.3.4. Study 1200.72

The submission also included this study, which was a single-arm phase II trial of subjects with
NSCLC harbouring wild-type EGFR (i.e. tumours which were negative for EGFR mutations).
Subjects were also required to have failed two previous lines of chemotherapy. As the sponsor is
not seeking approval for use of afatinib in this population, the efficacy data are not considered
relevant to the application and they have therefore not been reviewed. The study report
indicates that no confirmed objective responses were observed in the 42 patients treated.

6.4. Analyses performed across trials (pooled & meta analyses)

There were no pooled analyses or meta-analyses of the efficacy data.
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6.5. Evaluator’s conclusions on clinical efficacy
The indication for which the sponsor is seeking approval is as follows:

‘For the treatment of patients with locally advanced or metastatic non-small cell lung
cancer (NSCLC) with Epidermal Growth Factor Receptor (EGFR) mutation(s).’

Evidence provided in the submission has investigated the efficacy of afatinib in the following
clinical situations:

first line use in previously untreated patients;

second line use after failure of first line chemotherapy;

Use after failure of chemotherapy and a previous EGFR TKI.
6.5.1.1. First line use in previously untreated patients

Data to support use of afatinib in this group of patients come primarily from the pivotal Study
1200.32. The design and conduct of this study were consistent with the relevant EMA guidelines
for anticancer agents, which have been adopted by the TGA.* The trial demonstrated a
statistically significant benefit in terms of the primary endpoint of progression free survival
(PFS). There have been several previous Phase IIl randomised controlled trials comparing EGFR
TKIs with platinum based doublet chemotherapy in the first line treatment of EGFR mutation
positive advanced NSCLC. The PFS and overall survival (0S) survival results for these and Study
1200.32 are summarised in Table 25. The hazard ratio for PFS achieved in Study 1200.32 (0.58)
was somewhat higher than in these other studies. However, the prolongation of median PFS
achieved in 1200.32 (4.2 months) was comparable to that achieved in the studies used for the
TGA approval of gefitinib and erlotinib (IPASS and EURTAC, respectively). It is notable that none
of the Phase III studies have demonstrated a survival advantage for EGFR TKIs. The pivotal
study also demonstrated some benefits in the control of symptoms (cough and dyspnoea).

A Phase Il study (Study 1200.22) in the first line setting gave results consistent with the pivotal
study.

In summary, the efficacy data to support first line use are considered adequate.
6.5.1.2. Second line use after failure of first line chemotherapy

Current clinical guidelines recommend the use of an EGFR TKI for the first line treatment of
advanced EGFR mutation positive NSCLC.5 However, in Australia, PBS subsidy for the existing
EGFR TKIs gefitinib and erlotinib is restricted to use in patients who have failed cytotoxic
chemotherapy. Therefore, use of afatinib in this setting may be possible.

Evidence for efficacy of afatinib in this setting is limited to one Phase II study (1200.22). This
study also enrolled patients in the first line setting. The efficacy results for subjects receiving
afatinib as second line treatment after chemotherapy appeared only slightly inferior to those
achieved with first line use (Tables 23 and 24). Given the clear evidence from the pivotal study
for efficacy of afatinib in first line use, the submitted data, although limited, are considered
adequate to support use of the drug in the second line setting following failure of chemotherapy.

4 European Medicines Agency, “Committee for Medicinal Products for Human Use (CHMP): Guideline on
the evaluation of anticancer medicinal products in man (EMA/CHMP/205/95/Rev.4)”, 13 December
2012; European Medicines Agency, “Appendix 1 to the guideline on the evaluation of anticancer medicinal
products in man: methodological consideration for using progression-free Survival (PFS) or disease-free
survival (DFS) in confirmatory trials (EMA/CHMP/27994/2008/Rev.1)”, 13 December 2012.

5 National Comprehensive Cancer Network (NCCN), “NCCN Clinical Practice Guidelines in Oncology - Non-
Small Cell Lung Cancer”, Version 2.2013.
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6.5.1.3. Use after failure of chemotherapy and a previous EGFR TKI

With the currently registered agents gefitinib and erlotinib, development of resistance generally
occurs after approximately 12 months.¢ There are currently no therapies registered for this
population and the availability of an effective agent in this setting would represent a significant
advance.

The primary evidence to support efficacy of afatinib in this setting comes from the main
supportive study (1200.23). The design and conduct of this study were consistent with the
relevant EMA guidelines for anticancer agents,” which have been adopted by the TGA. The
results indicate that efficacy of afatinib is less clear cut, compared to use as early therapy.
Limitations of the efficacy data include the following:

The study was not limited to subjects with EGFR mutation positive disease;

The study failed to demonstrate a statistically significant effect for afatinib over placebo on
the primary endpoint (0OS);

Even if the sponsor’s argument that subsequent therapies obscured a survival benefit is
accepted, the size of the survival benefit appears limited (an increase in median survival of
~1.2 months);

Efficacy assessed by PFS also appears short-lived. Although the relative risk reduction
appears impressive (a HR of 0.38), the absolute risk reduction is modest, with an increase in
median PFS of only 2.2 months. PFS at 6 months was increased from 6% with placebo
subjects to 26% with afatinib, but 9 month PFS was only increased from 4% to 10%.

The overall response rate (ORR) was low (7.4%).

The results of two Phase Il studies in similar patient populations (Studies 1200.33 and
1200.42), gave comparable results to those obtained in 1200.23.

There have been reports of “re-responses” to EGFR TKIs occurring in patients following re-
introduction of treatment after a short hiatus.8 It is therefore not certain that the efficacy
benefits demonstrated for afatinib in Study 1200.23 indicate an advantage for the drug over
gefitinib or erlotinib.

Overall, it is considered that the efficacy of afatinib, in patients who have already failed
treatment with an EGFR TKI and cytotoxic chemotherapy, is modest.

6.5.1.4. Other settings

There are no data in the submission to support use of afatinib as maintenance therapy following
initial chemotherapy, an indication that is currently registered for erlotinib.

6 Pao W, Chmielecki J. (2010) Rational, biologically based treatment of EGFR-mutant non-small-cell lung
cancer. Nature Rev. Cancer 10: 760-774.

7 European Medicines Agency, “Committee for Medicinal Products for Human Use (CHMP): Guideline on
the evaluation of anticancer medicinal products in man (EMA/CHMP/205/95/Rev.4)”, 13 December
2012; European Medicines Agency, “Appendix 1 to the guideline on the evaluation of anticancer medicinal
products in man: methodological consideration for using progression-free Survival (PFS) or disease-free
survival (DFS) in confirmatory trials (EMA/CHMP/27994/2008/Rev.1)”, 13 December 2012.

8 Pao W, Chmielecki ]. (2010) Rational, biologically based treatment of EGFR-mutant non-small-cell lung
cancer. Nature Rev. Cancer 10: 760-774.
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7. Clinical safety

7.1 Studies providing evaluable safety data
7.1.1. Pivotal and main supportive efficacy studies (1200.32 and 1200.23)

These two studies are considered the most informative on the safety of afatinib for the proposed
indication. Both were randomised controlled trials. Study 1200.23 was a double blind
comparison with placebo and Study 1200.32 was an open label comparison with an established
chemotherapy regimen (cisplatin + pemetrexed).

In these two studies, the following safety data were collected:

General adverse events (AEs) were assessed at each study visit. Identification of AEs relied
on spontaneous reporting by subjects.

AEs of special interest were:

— Events often seen in patients treated for oncological indications (nausea/vomiting,
leukopenia, neuropathy, hepatic impairment); and

— Events seen in association with EGFR/HER2 inhibition (diarrhoea with associated
dehydration and renal impairment, rash/acne, stomatitis, ocular effects, heart failure,
and Interstitial Lung Disease [ILD] like events).

These events were subjected additional analyses.

Laboratory tests, including full blood count; biochemistry (sodium, potassium, calcium,
creatinine, urea, glucose, AST, ALT, alkaline phosphatase [ALP], lactate dehydrogenase
[LDH], bilirubin, uric acid and creatine phosphokinase [CPK]) and urine dipstick were
performed at each study visit (every 4 weeks for Study 1200.23 and every 3 weeks for Study
1200.32). Coagulation parameters (prothrombin time [PT] and activated partial
thromboplastin time [APTT]) were assessed at each study visit in Study 1200.23 but not in
1200.32.

ECG and measurement of left ventricular ejection fraction (LVEF) (by echocardiography
[ECHO] or multiple gated acquisition [MUGA] scan) were performed every 12 weeks for
Study 1200.23 and every 9 weeks for Study 1200.32.

Vital signs were assessed at each study visit.
7.1.2. Pivotal studies that assessed safety as a primary outcome
There were no studies that assessed safety as a primary outcome.
7.1.3. Dose response and non pivotal efficacy studies

The following dose response and non pivotal efficacy studies provided safety data. The safety
data collected were adverse events, physical examination including vital signs, laboratory
testing for haematology, biochemistry, coagulation parameters and urinalysis, ECGs and LVEF
testing.

Studies 1200.01, 1200.02, 1200.03 and 1200.04 (and the open label extension study
1200.17) were dose response studies conducted in subjects with advanced cancer. These
studies also provided information on dose limiting toxicities.

Studies 1200.42, 1200.22, 1200.33 and 1200.72 were open label, non comparative Phase Il
studies conducted in patients with advanced NSCLC.
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7.1.4. Other studies evaluable for safety only

The submission included full study reports for a number of other studies that examined the use
of afatinib in other indications. These studies were early Phase Il trials exploring efficacy in a
variety of malignancies. Treatment was generally continued until disease progression or
unacceptable toxicity occurred. The studies collected data on AEs, laboratory testing
(haematology, biochemistry and urinalysis in all studies and coagulation parameters in most
studies), and physical examination including vital signs. Most of the studies also included ECGs
and monitoring of LVEF.

Many of the studies were single arm, non comparative studies and/or enrolled small numbers of
patients. The safety data are therefore of limited value.

7.1.5. Clinical pharmacology studies

There were 7 studies conducted in healthy volunteers (1 included patients with hepatic
impairment). These were all single dose studies. These studies included monitoring of AEs,
physical examination including vital signs, laboratory testing for haematology, biochemistry,
coagulation parameters and urinalysis, and ECGs.

There was one pharmacodynamic study (1200.24), which investigated QT interval and other
ECG effects. It also included monitoring of AEs, physical examination including vital signs,
laboratory testing for haematology, biochemistry, coagulation parameters and urinalysis, and
LVEEF testing.

7.1.6. Other studies

There were several studies included in the submission that examined the use of afatinib in
combination with cytotoxic agents. These studies provided no evaluable data on the safety of
afatinib as monotherapy. The sponsor also included some safety data (patient narratives) from
various ongoing studies for which study reports are not yet available.

7.2. Pivotal studies that assessed safety as a primary outcome
Not applicable.
7.3. Patient exposure

The sponsor prepared various analyses of pooled data from submitted and ongoing studies. The
relevant datasets for the current application are:

SAF-1 - this dataset included only those patients treated in the pivotal study (1200.32) and
provides a randomised comparison of the safety of afatinib in advanced NSCLC against an
established chemotherapy regimen.

SAF-2 - this dataset pooled safety data on patients with NSCLC with EGFR mutations who
were naive to treatment with an EGFR-TKI and were treated with a starting dose of 40 mg. It
included afatinib-treated patients from the pivotal study, the supportive study 1200.22 and
two ongoing trials (1200.34 and 1200.123).

SAF-3 - this dataset included only those patients treated in the main supportive study
(1200.23) and provides a randomised comparison of the safety of afatinib in advanced
NSCLC against placebo.

SAF-4 - this dataset pooled safety data on patients with NSCLC who had previously received
treatment with an EGFR-TKI and were treated with a starting dose of 50 mg. It included
afatinib-treated patients from the main supportive study (1200.23) and the supportive
studies 1200.33 and 1200.42 and one ongoing trial (1200.41).
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SAF-5 - this dataset pooled safety data from all completed and ongoing trials in patients
with any form of cancer. Data were pooled from a total of 47 studies.

Patient exposure according to these safety sets and duration of treatment is shown in Table 26.
Mean duration of treatment with afatinib in the 1st line setting was 11.0 months, whereas in the
2nd line setting (after prior EGFR-TKI) it was only 4.3 months.

Table 26: Exposure to afatinib and comparators in clinical studies.

Duration of treatnent SAF-1 SAF-2 SAF-3 SAF-4 SAF-5
Chemotherapy  Afatindb 40 mg Afatunsh 40 mg Placebo Afatinib 50 mg Afatmub 50mg Ay Afatuub dose

Patients treated n (%) 11(1000)  29(1000)  497(1000)  195(1000) 389 (10007  1637(1000)  3864(100.0)
Total treatment time [months)

Mean (5TD) 28014 11.0(69) 102 (5.4) 19023 4343 4203 50055
Tota] exposire [mm] 310.1 %2313 0572 3657 1664.1 6865 § 183575
<1 monthn (%) 20180 1149 20(4.0) 107 (549 0 (18.0) 250(15.3) 670(17.3)
1 to =<2 months 1 (%) B(R1) 12(52) 30 (6.0) 42(1.5) T5(12.3) 365 (22.5) #0217
-2 1o =4 months 0 (%) 65 (38.8) {14 807 35128 81 (20.8) 263 (122 T86(20.3)
~4 1 =6 meouths o (%) 17(15.3) 1% (79) S6(10.3) 12 (62 71(18.3) 29(18.3) 09 (13.3)
4 to <9 months n (%) 0(0.0) BQam 63 (127) 6(3.1) 55014.1) 1720005 380(9.3)
9 10 <12 months n (%) 0(0.0) 32 (14.0) §5 (19.1) 1(0.5 19(4.9) 113 (6%} 310 (8.0)
*12 1o=15 months a (*a) a{00) 5(158) 20 (16 1) 000 52.1) 4326 1537{4.1)
15 to =18 months a (%) 0{0.0) 23 (10.0) 50 (10.1) 1(0:5) 1(03) 11(07) 03(24)
18 months 1 (%) 000 43(188) S{LN 1(0.5) an 21(L3) 139 (3.6)

STD = standard devaation
‘Paticnt 31102, mndomased o the afatingb group in wial | 200.23, meiched teatment during the mal by error and was therefore excladed

7.4. Adverse events
7.4.1. All adverse events (irrespective of relationship to study treatment)
7.4.1.1. Study 1200.23 (vs. placebo)

The incidences of common AEs compared to placebo are shown in Table 27. Patients treated
with afatinib remained on study for a longer period than those treated on placebo and hence a
higher incidence of AEs might be expected. The incidence of any AEs was high in the placebo
group (86.7%) reflecting the advanced state of disease in these patients. The incidence was
higher in the afatinib group (98.5%). Grade 3 (41.0% vs. 16.9%) and grade 4 (4.9% vs. 1.0%)
AEs were more common in the afatinib group. With regard to specific AEs, notable increases in
incidence were apparent in the afatinib group for the following:

Gastrointestinal tract (GIT) toxicity - especially diarrhoea and stomatitis, but also decreased
appetite and vomiting;

Skin / integument toxicity — rash, acne, nail effects, pruritus and dry skin;
Pyrexia;
Epistaxis and rhinorrhoea;

Ocular effects (generally grade 1 or 2) - most commonly conjunctivitis (4.6% vs. 1.0%), dry
eye (3.3% vs. 0%), eye irritation (1.5% vs. 0.5%), blurred vision (1.5% vs. 0%),
keratoconjunctivitis sicca (1.3% vs. 0%) and increased lacrimation (1.0% vs. 0%).
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Table 27: Incidence of Common AEs vs. placebo.

MeATHRA preferred term of Placebo (2§ patient months') Afatinib 50 g (5.1 patient months')

grouped term Any grade Grade 3 Grade 4 Grade § Any grade Grade 3 Grade 4 Grade §
o (*a) o (%) o (*s) o (*a) o (*s) o (M) 1 (*a) o (*a)

All patients treated 195010000 195010000 195 (10000 195 (100.0) 001000y  IW0(100.00  300(100.0)  390(100.0)
Patients with any AE 168867  33(168) 2(1.0) 15(7.7 IB4(PES) 160(41.0) 19{49) HLH
Disrhoes 1807 0 0.0y 000 0 (0.0 330869  67(17) 000 0(0.0)
Rashiscne” (159 0 (0.0 0 (0.0 0 0.0y 305 (782) (144) 0 (0 0 (0.0
Faash® 30{154) 000.0) 0 (0,00 000 200 (744) 52{133) 0 (04 000
Dermatitis acneiform’ 1{0.5) 000 0 (0.0 0 (0.0} 53(13.6) 503 000 0 (0.0)
Stogatitis” (28 000 0 {0.00 000y 237 (60.8) 11(28) 000 0 (0.00
Nail effects”™ 110 0 (0.0 0 {00y 0 {00y 133 (3.0 20(5.1) 00 0(0.0)
Decreased appetite 22(11.3) 1(0.5) 0 (0.0) 0 (0.0) 120 (30.8) 14 (36} 0 (00 0 (0.0)
Fatigue™ amn (15 0 (0.0) 0 {00y 116 20.7) 231{59) 0.(00) 0 (0.0)
Nauea 39 (20.0) (0.0 0 {0.00 0¢0.0 93 (B38) 80L1) 0(00) 0 (0.0)
Vonuting 26(133) 1(05) 0 (0.0) 0(0.0y 79 (20.3) 23 000 0(0.0)
Epsstaous 105 0(0.0) 0 (0.0 0 (0.0) 73(18T) 0 (0.0 0(00) 0 (0.0)
Prurifus 11{5.6) 0 (0.0 0(0.0) 0.0 T2(185) 1(0H) 0(00) 0 (0.0)
Dy skin 1413 0(0.0) 0 {0.0) 0 g0.0) 61(15.6) 1{0.3) 0(00) 0 (0.0)
Dryspooea 26(133) 9(4.6) 0 (0.0) 1{0.5) 60(15.4) 15(3.8) 2(05) 1(0.3)
Cough 38(195) 6030) 0 (0.0) (0.0 34138 3{08) 0(00) 0 (0.0)
Ocular effects” 5(2.6) 0(0.0 0 (0.0 0 (0.0) 32(13.3) {03 000 0 (0.0)
Constipation M2 000.0) 000 0¢0.0) 43(11.0) 1(0.3) 000 0(0.0)
Rlunorrhoea 2(L0) (0.0 000y 000y 42(10.8) 0 (0.0 0 (0.0) 000y
Pyrexs 7(36) 0(0.0) 000} 0(0.0) 40(10.3) 1(0.3) 0(00) 0(0.0)
Back pain {113 4021 0(0.0) 0(0.0) 0.7 1{0.3) 0 (0.0) 0 (0.0

Advene events were risessed unng MedDFA vernop 141
“Mean bme o nzk

+: Grouped terms

7.4.1.2. Study 1200.32 (vs. chemotherapy)

The incidences of common AEs compared to cisplatin/pemetrexed chemotherapy are shown in
Table 28. Treatment duration in the afatinib arm was again longer than in the comparator arm.
The overall incidence of AEs was similar in the two arms (100% with afatinib vs. 98.2% with
chemotherapy). The incidence of grade 3 or 4 AEs was also similar (55% vs. 54%). A similar
pattern of afatinib toxicity was observed with a notably higher incidence of diarrhoea and
stomatitis, skin events, epistaxis and nasopharyngitis, ocular effects and pyrexia.
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Table 28: Incidence of Common AEs vs. cisplatin/pemetrexed chemotherapy.

MedDRA prefesred term or groaped tertn Chematheragy (3.7 patient months') Afanch 40 mg (117 pasient montha)
Amy made Cirade 3 Crade 4 Cirade 3 Agy mde Crraude 3 Grade 4 Grade 5
B M) n (%) B %) =% B M) a{%] o Ml a M)
All pabents treated 110 (1000 111 {100.0% 130 (100,00 111 Qoo 29010000 229 (10000 229 (100.00 229 (100 0y
Patients with amy AE 106 (38,23 42 (421) L] igm X0 (10000 7611 #4390 13037
Thartheoes pilreh) 18 @ (0o 0 {003 130 (96 1) M4B 0 (000 o{nm
Bathacne" 12108} 0{0.0) @ (0.l B 0.0 o (90 0) 761 0 (000 0 (0.5
Pash® 12{10.8) Di{m Q [0y emm (M. 40 0oy 0mm
Dermatis acoeiform” oM L] Q{00 o mm R 626 Q{00 00w
Stomatites” (L ERE ] 109 Q (Do 0.0 168 (T34} 1BEn 1[04 00m
Nl effects” 0 0{0.0 0 (0o 0 (0.0) 141 (61.6) L Q{0 o
Dy ikim 1B 0003 000 0.0 &30 1 {04 0 {0.00 G 0um
Diecressed appetite &1 (5500 ETEE] Qo 6000 54 CEE) 10 (4.4 G (0.00 00m
Fatigue™ 15 (49.5) 14({126) @ (0.l om0 610271 1313 0{0.00 o (0m
Nmsea T3 (67.6) 4 (3.6} [t 0 (0.00 kTl ] mn 0(0.:00 0.
Ocubar effects” 80 000 000 oEm 2;n 1{0.4) 00000 oQm
Voruung 3 46.E) igzn Q.o LLEy] nEn 0445 Q (.o L]
Fraritas 108 L] L L] o0m 46 (20.1) 10 0 {00y 00m
Epistaxis 15 108 Q0o LIk BO1n D 0 {00 00
Weight decrensed 16(14 4) 1009 0 (0o oo »O1m 2m o {00y 0 m
Cough Nnaes 10 0 (e 000 ERRA ] b 0 {000 00
Lip effects” M1E 000 0 (0.0 0 0.0 35055 0 (0.0 0 (000 @ (0
+: Grouped terms
MedDFA prefered term or groaped term Chemotherapy (3.7 patient months’) Afatindb 40 nag (117 patient months')
Any grade Grade 3 Grade 4 Grade 3 Amy grade Grrade 3 Grade 4 Grade 3
o %) B (%) B (%) a (%) 8 5 %) 8 (%) u %)
Ensemms 105.0) 04{0.0) LT 0 (00 (145 0400} 0400} 000
Headache 1arn 008 © (0.0} 00 By 104 00,00 000
Back pain BaLn Hin 0 00,00 o 0m ErEEE om0 [fiiT] 0 60.0)
Nasopharygitis FED L] 000 L] (W o0 Qe fnm
Constipation 305N 0000 0 0.0) 00m 300131 10T 00.00 000
Alopecia H08m 0008 0 (0,09 0 (0m H{12n 000 00 00
Pytexia T(55) o0(00) 0400 00 W2 0 (0 0 o) 0o
ALT increated 4(3.6) 04{0e) 000 000 25(10.9) 40 o{R0) 0400
Dheziness 12 (10:E) ey 0 {007 0 (009 25(10.99 1 (0.8 0(0ue) 0 {0.09
Upper tesmmatory bract miech.on 106 006 000.0) o 25(10.9) 104 040.0) 0 0.0)
Dyypoc 13aLn 0(0.0) 0(0.0 1008 17004 105 0{00) 100.4)
Ansemis 32T 545 118 o (m 14(61) 40T LT 0009
Ches pain 14{126) 108y {00 000 13(5.7) 0@ o0 000
Hypestension 14{126) 109 o40.0) 00 11 (4.8) 105 00 00
Oedensa 1BOLT 00.6) o0 000 835 1040 0.0} 0000
Leukopensa 2185 ETE- ] 0.0 & (00 6(28) 104 0008 00w
Haemoglohn decreased | EX ¢ B 2{1.8) 10: O 0m m 00 Q{0 o 0.m
Heurmapenis HBELY 18(16.3) 0N [T 313 1@ 0400} 00.00
Adverse srents were asbested nring MedDEA vernon 14 1
“Mlean time at mzk

In this study, increased ALT was common in the afatinib arm (10.9% vs. 3.6% with
chemotherapy).

In this study it was notable that afatinib was associated with a notably lower incidence of some
AEs typically associated with chemotherapy, for example:

- Haematological toxicity - anaemia, decreased haemoglobin, leukopaenia and neutropaenia;
- Some GIT toxicities - nausea, vomiting, decreased appetite, constipation;
- Fatigue;
- Alopecia.
7.4.1.3. Other studies
The pattern of common AEs was similar in the SAF-2, SAF-4 and SAF-5 datasets (Tables 29-31).
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Table 29: Incidence of common AEs in the SAF-2 dataset.

MedDRA preferred term or grouped Afatmib 40 mg
e Any grade Grade 3 Grade 4 Grade 5
n (%) o (%) n (%) (%)
All patients treated 497 (100.0) 497 (100.0) 497 (100.0) 497 (100.0)
Patients with any AE 491 (98.8) 201 (40.4) 17(3.4) 2858
Diarthoca 453 (91.1) 51(10.3) 000.0) 0(0.00
Rash/acne” 401 (30.7) T1(14.3) 1(0.2) 0(0.0)
Rash’ 340 (68.4) 62(12.5) 100 0(0.0)
Denmatitis acneiform' 107 (21.5) 10(2.0) 0(0.0) 0¢0.0)
Stomatitis™ 207 (59.8) 32(6.4) 1002 0 0.0
Mail effects” 234 (47.1) 30 (6.0) 0(0.0) 0(0.0)
Decreased appetite 96 (19.3) 15(3.0) 0(0.0) 0(0.0)
Fatigue™ 95(19.1) 12y 0(0.0) 0(0.0)
Dry skin 84 (16.9) 1(0.2) 0(0.0) 0(0.0)
Prurinus 80 (16.1) 1(0.2) 0(0.0) 0(0.0)
Epistaxis (57 2{04) 0(0.0) 0(0.0)
Vomiting 76(15.3) 12024) 0(0.0) 0(0.0)
Cough 75(15.1) 0(0.0) 0(0.0) 00.0)
MNausea T5(151) 3(0.6) 000.0 0(0.00
Ocular effects” 67(13.5) 1(02) 0(0.0) 0(0.0y
Back pain LTI 0 (0.0) 0(0.00 000.0)
ALT increased 55(11.1) 8(1.8 0(0.0) 0(0.0)
Headache 34 (10.9) 2(04) 0 (0.0 0(0.0)
Adverse events were assested using MedDRA version 14.1
Grouped terms are specified in Section

' Adverse events classified under the subgroupings of rash and dermatitis scneiform are specifisd in [U12-3312,

Table 30: Incidence of common AEs in the SAF-4 dataset.

MedDEA preferred term or grouped Abnmb 30 mg
term Any grade Grade 3 Grade 4 Grade 5
a (%) (%a) a (%) n(%s)
All patients wreated 1638 (100.0) 1638 (100.0) 1638 (100.0) 1638 (100.0)
Patients with any AE 1620 (958.9) 687 (41.9) 79 (4.8) 234 (143)
Diarrhoea 1414 (86.3) 295(18.0) 4002 0(0.0)
Rash/acne™ 1193 (72.8) 196 (12.0) 1{0.1) 0{0.0)
Rash' 1120 (68.4) 180 (11.09 1(0.1} (0.0}
Diermatitis acoeiform’ 198 (12.1) 21(13) 0 (0.0) 0(0.0)
Stomatitis™ 890 (54.3) 75(4.6) 0 (0.0 0{0.0)
Mail effects” 503 (36.2) TTAD 0(0.0) 0(0.0)
Fatigue™ 490 (29.9) 05(5.8) 10 1{0.1)
Decreased appetite 481 (20.4) 60(3.7) 1(0.1) 0(0.0)
Mausea in@En 2013 000 0(0.0)
Vommting 320 (19.5) I 0(0.0) 0(0.0)
Drvspaoea 3MI(19.1) 445 11¢0.7 23(14)
Prugitus 256 (15.6) 2{0.5) 000 0(0.0)
Cough 254 (15.5) 15(0.9) 0¢0.0) 0(0.0)
Epistaxis M5 (15.00 1{0.1) 0(0.0) 0(0.0)
Dry skin M(4n 2(0.1) 0 0.0y 0(0.0)
Ocular effects” 200 (12.8) 10 (0.6) 0(0.0) 0(0.0)
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Table 31: Incidence of common AEs in the SAF-5 dataset.

MedDEA preferred term or grouped Any Afatmib dose
e Any grade Grade 3 Grade 4 Grade 5
(%) n (%) n (%) n (%)
All patients treated 3865(100.0)  3865(1000)  3865(100.0) 3865 (100.0)
Patients with any AE 3815 (98.7) 1621 (41.9) 296 (7.7) 488 (12.6)
Diamrhoea 3261 (84.4) 638 (16.5) 17 (04) 0(0.0)
Rach/acne” 2001 (75.1) 419 (10.5) 0.0 0 (0.0)
Rash' 1622 (67.5) 362 (0.4) 300 0 (0.0}
Dermatitis acneiform’ 660 (17.1) 63(1.8) 0 (0.0) 0 (0.0)
Sromatins” 2061 (53.3) 191 (4.9) 2{0.1) 0 (0.0)
Fatigue® 1519 (39.3) 287 (7.4) 11(0.3) 300
Decreased appetite 1220 (31.6) 140 (3.6) 1 (0.0) 0 (0.0}
Nail effects” 1189 (30.8) 138 (3.6) 0 (0.0) 0 {0.0)
Nausea 1154 (29.9) 88(23) 1(0.0) 0 (0.0)
Vomiting 941 (24.9) 106 (2.7) 4(0.1) 1(0.0)
Epistaxiz 652 (17.6) 0.1 0 (0.0) 0 (0.0)
Divspnoea 642 (16.6) 128(3.3) 22 (0.6) 41{L.1)
Cough 626 (16.2) 1810.5) 0(0.0) 0 (0.0}
Dry skin 625 (16.2) 5(0.1) 0(0.0) 0 (0.0)
Prusins 505 (15.4) 18(0.5) 0 (0.0) 0 (0.0)
Ocular effects™ 408 (12.9) 13(03) 0(0.0) 0(0.0)
Constipation 4770123 6(0.2) 1 (0.0 0 (0.0)
Pyrexia #3(11.5 17 (04) 1 (0.0) 2(0.1)
Anaemia 404 (10.5) 80(23) 7(0.2) 0(0.0)
Weight decreased 302 (10.1) 14 (0.4) 0 {0.0) 0 (0.0)

Adverse events were assessed using MedDPA version 14.1

"Grouped terms are specified in Section 2

"Adverse events classified under the subgroupings of rash and dermatitis acneiform are specified m [U12-3312,

In phase [ dose ranging studies the dose limiting toxicities were gastrointestinal (principally

diarrhoea) and dermatological.
7.4.2. Treatment-related adverse events (adverse drug reactions)
7.4.2.1. Study 1200.23 (vs. placebo)

Drug-related AEs from study 1200.23 are shown in Table 32. Drug related AEs were recorded
for 95.4% of afatinib-treated subjects but only for 37.9% of those receiving placebo. A pattern of
toxicity similar to that shown in the analysis of all AEs was apparent, with diarrhoea and skin
AEs being prominent. Among the skin AEs, palmar-plantar erythrodysaethesia (PPE) syndrome
was notably more common in the afatinib group (7.7% vs. 0%).
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Table 32: Incidence of drug-related AEs vs. placebo.

MedDIRA prefested term of Placebo (7 § patient months’) Afatingb 50 g (5.1 patient moathn')
grouped tem Any grade Grade 3 Grade 4 Grade 5 Any grade Grade 3 Grade 4 Grade 5
1 (%) n (%) n (*a) n(%) n{%) n %) a (%) n )
All patients treated 195 (1000)  195¢100.0) 195 (1000) 195 (1000)  W0(I000)  390(1000) 39010000 390 (1000)
Patients with any drug-relasd AE T4 (379) 15 000 0 (00) ITO54) 151087 4(1.0) 2(0.5)
Diarrhoea 12(62 0 (o 0(0.0) (07} I30(846)  64(164) 0 g0.0) 00.m
Rashacne™ X331 0 (0.0 0 (0.0) 000 229 (76T 26(14.4) 00000 000.00
Rash’ 28 0 00y 0 (0.0) 0 (00} MTIY 2133 000y 000
Dernatitia acnei formr 1(0.5) 0 (00) 000y 0 (00) 33(11.6) 5(L.3) 000 0 (0.0
Stoauatitis™ 0.6 0 (o) 0 (0.0} 0 (00) 27 (87 128 0 (0.0 0(0.0)
Nl effects” 21000 0 (0.0 0 (000 (000} 150 (38.5) 19 (4.9) 0 {00y 0 (0.0}
Deecreased appetite 6(3.1) 1(05) 0 (0.0} 0(0.0) 81(20.8) 128 0 (0.0) 0 (0.0}
Nausea M (10.5) 0 (0.0 0 (0.0} (00} TI(1ET) (13 000 01(0.0
Prsius 21 0 (0.0) 0 (0.0) 0(00) 69(17.7) 103 0 (0.0 0(0.0)
Epistaxis 0(D.0) 0 goy 0 o0y 4(00) 57(14.6) 0y 000y (0.0
Dy sken 12062 0(0.0) 0 {0.0) 000y 6 (14.4) 1(03) 000 000
Fatigne™ 13 (8.7 200y 0 (0.0 O 00y S6(14.4) 123.1) 000 0 (0.0}
Vonuting 12(61 0 g0y 000 G (00) 52(13%) 6(15) 000y 0(0.0)
Crenfar effects” 2000 0 (00 0 (0.0} 0 (003 LT 2005 000} 000
Pabmar-plansar 0. 0.0) 0 (00 000 {00} 07T 503 0(0.0) 0 (0.0
erythrodysaesthesia symdrome
Weight decreased 0 0.0y 00D (0.0 0{0.0) 25(6.T) 1{0.3) 000 0(0.00
Lap effects” 0.0 0(00 0(0.0) 0(0.0) 22(5.0) 1(03) 0(0.0) 0g0.0)
Rhinomhoea 00,0y 0 (0 o (0.0} 0 (0.0) 20(5.1) 0 (0.0 0(0.0) 00.0)

Advene event wee msessed usiEg MedDRA veruon 14.1
“Growped terms are specified in Sechon 2
"dean time e itk

7.4.2.2. Study 1200.32 (vs. chemotherapy)

Drug-related AEs from study 1200.32 are shown in Table 33. The overall incidence was
comparable in the two treatment groups (99.6% vs. 95.5%) as was the incidence of grade 3 or 4
drug related AEs (47.1% vs. 47.7%). The pattern of toxicities was again consistent with that
described above. Typical chemotherapy-associated toxicities were more common in the
chemotherapy arm.
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Table 33: Incidence of drug related AEs vs. chemotherapy.

MedDRA preferred term or grouped term Chemotherapy (3 7 patient months') Afatmib 40 my (11,7 patent months’)

Any prade Grade 3 Grade 4 Grade 5 Any prade Grade 3 Grade 4 Grade §
B (%) B (%) a.{%) B (M) B8 B %) B (%) B %)

All patients weaied 111 (100,00 100 E100.) 101 {100.00 111000 IR0 228 (100.0 220 (1000 229 {100.0
Fatients with aev doip.related AE 106 (95.5) 45 (40.5) Tl 000} 238 (99.6) 104 (4% 4) 40T 07
Dnamrhoen 1753 0000 0@m Qo) NP (144 e LR
Rash/acne” Ti63) 0008 LT 0400 N (391 17016 0Qum 0 {0.0%
Rasl?’ T{6.3) 006 0 60u0) 000 161 (7033 1201400 0.0 0{0.00
Diermanns peneaform” oom o L L Uty 80349 602.8) oEm oo
Stomatitis™ 17153 1009 06000y 0 0.0% 165 (72.1) 19(85) 1 (0.4} 0.0y
Nl effacts” 0. 000 000 000 140 {61.1) nos 0.0 0(0.0}
Diry skin H1E o10.0) 000 o0 &7 (293) 1(04) 0o o@m
Decreased appetiie B Iam 00 000y 47 (20.5) T0.1) 0.0y 000
Prenifn L0 oo L] @00 43 (188 104 0 (0.03 0 (0.0
Namsea T3 (65.E) 4038 0 (00 0 00.0) 41079 208} 0{0.0) 0.0y
Ocular effects” 2.5 00,00 0 (0uh e 41078 104} 0.0 Qo
Fatigue™ 31 (48.8) 140125 LR L] LR 4075 EReE ] 0 000
Vomiting a7 (423 ign 000 o0 #OTH TG0} 0.0 o@m
Lip effects” FXIE ] 000 0 (0.0 0 (0.0} 33044 0 (00 0 (0.0} 0 0.0
Epastaxis 1 g% 105 L Q0 HALD 0 LRk Rl
Weight decreased 10 5.0) 0000y LT G000 05 0 (0. 0 0o 0.0
Alopecia XA ] 0000y 0400} 000} ¥ 100 0100} 0 0.0} (0.0

MedDRA prefurred berm or grouped term Chemotherapy (3.7 patient months') Afatemb 40 g (11,7 pabest mosths')

Asy grade Grade 3 Grade 4 Grade 3 Any grade Grade 3 Grade & Grade 3
n %) o) n %) L] n %) m %) n %) o)
ALT mereated FTw k] 0.(0.0) 0{0.0) 0(0.0) 1774 1(04) 0 0.0 000
Dsgewsia @D 0400 L] 0 15 {6.6) oy o oo
Palmarplancar eryhrodyisesthesia ndrome 0(0.0) 000 000 000.0) 15066 313 0 {0.0) 0{0.0)
Hypokalsemia 108 1(0%) 0(0.0) 00.00 13057 iy 3LH) 0000
AST meremed 18 1050 0 0m 000 12055 1{04) 0 (0.0 0.0
Insomnia T 000 0(0.0) 000} 1203 0[0e) 0.0 o{0.0}
Nasal imflsnation 000y 00 L] 00 1253 L 2] 000y oom
Pyrexia 108 0(0.0) 000 0(0.0) 12(33 0(0.8) i (0,00 000
Headache 10 (2.09 Qe L] Qi 1145 LT 000y Q0.m
Dicnness 80N a(o0m (0.0 000 10 (4.8 LG L)) 0 a 000Gy
Ansemnia 3a1m 343 (L% 00 T@EL) 14} 0 {00 Do)
Comvtipation 1 aeHn 0 000 00 G025 000 0 00.09 000
Leukiopesia N Es 981} 0(0.0) 0(0.0) 407 1{0.4} 0 (0.0 oo
Oedema 0.2 0{0L LT ] Qe 4{1.Ty L L] O {0 R
Haemoglobin decreated 12 (10 8 (18 1(0.9) 000y $03) o[y i g0 o{0.0)
Bleod crestimune mereased 10 (3.0 oom 000 L Ee) ] LUEQ R} LR ek oom
Reutropems MoLs 17{153) i 0000 3 L] 1{hd) 0 (0.0 0 0.0
Haccups 1030 0{0.0) o{0.0) 0(0.0) 10.4) 00y (0.0 0{0.0}
Meutrophil conmt decreased 802 4(3.8) 000 G0 104 1004} 0 0.0 D0.cy
Thrombocytopenis (81} 1(08) 1{08) o400y 0000y o) 0 {0.0) 000}

Both ALT and AST increases were more common in the afatinib arm (7.4% vs. 2.7% and 5.2%
vs. 1.8% respectively). Hypokalaemia was also more common (5.7% vs. 1.8%) with 3 cases of
grade 3 and 3 cases of grade 4 toxicity.

7.4.2.3. Other studies

The pattern of drug related AEs in the SAF-2 and SAF-4 datasets was similar to that described
above. Drug-related AES in the SAF-5 dataset were not reported.

7.4.3. Deaths and other serious adverse events

A serious adverse event (SAE) was defined as “any AE which resulted in death, was immediately
life-threatening, resulted in persistent or significant disability / incapacity, required or
prolonged patient hospitalization, was a congenital anomaly / birth defect, or was deemed
serious for any other reason if it was an important medical event, based upon appropriate
medical judgement and which might jeopardise the patient and require medical or surgical
intervention to prevent one of the aforementioned outcomes”.
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7.4.3.1. Serious Adverse Events
7.4.3.1.1. Study 1200.23 (vs. placebo)

Serious AEs (SAEs) from study 1200.23 are shown in Table 34. The overall incidence was higher
in the afatinib arm (34.6% vs. 19.0%). SAEs that were more frequent in the afatinib arm
included:

Diarrhoea (4.6% vs. 0%). Other SAEs that may have been a consequence of diarrhoea were
also more frequent in the afatinib arm - dehydration (2.1% vs. 0%), increased blood
creatinine (1.0% vs. 0%), acute renal failure (1.8% vs. 0%) and hypokalaemia (1.3% vs.
0%);

Deep venous thrombosis (DVT) and pulmonary embolism (1.3% vs. 0.5% for both);
Pancreatitis (1.0% vs. 0%).

Table 34: Incidence of Serious AEs vs. placebo.

MedDFA preferred term of grouped Platebo (1 § patent months’) Afaringh 30 myg (5.1 patient months”)
ey Anygrade  Graded Grade 4 Grade 5 Anyprade  Grade3 Grade 4 Grade 5
8 (*a) a (%) n (*s) 8 (%) o (%) A (%) 8 (*) 0 (*s)

Al patients treated 195 (10000 195 (10000 195{100.0) 10510000  390(1000) 30010000 300(100.0)  300(100.0)

Patients with any SAE 37 (100 13(67) 1(0.5) 1507 135 (34.8)  48(123) 14 (3.6) H1LE
Dharrhoea 0 (0.0) 0{0.0) 0{0.0) 000 18 (4.6) 10 (26 0.(0.0) 0{0.0)
Neoplasm nolignont (3.6 0400 0 (0.0 7(3.6) 16(4.1) 1(0.3) 00 1436
Pleural effuson T(3.6 421} 000 o0m 14 (3.6) 23 1{0.3) 000
Metaztases 1o CNS 3115 0{0.0) 0(0.0) 200 1128) 105 2{0.5) 2{0.5)
Preumoaia 42.1) 1{0.5 0{0.0) 0(0.0) 10 (2.6) 1{0.3) 3(0.8) 2{0.5)
Respiratory fatlhue 2010 00,0 000 2000 Tk )] 2{0.5) 1(03) 6(1.5)
Dehvdration 0 (0.00 000 0.0 0000 EQD &(1.5) 000y 0{0.0)
Drysproea 4021 20100 0(0.0) 100.5) S01) 5(13) 1{03) 1{0.3)
Pyrenia 0 (000 0 {00 0000 0000 (15 0 (0.00 0 (0.0 0000
Femal fazlre acute 0 (0.0) 0 0.0y 0 (0.0 0000 T(1.5 (Y 0(0.0) 1(0.3)
Dieep ven thrombosis 1(0.5) 0 (0.0} 0 (0.0) 00,0 (LY 40009 1(03) 00
Fatigue™ 1(0:5) 0{0.0) 0 (0.0 000 5013 S(13) 0{0.0) 0{0.0)
Hypokalacmia 0 (00 000 0(0.0) 0m L3 2(0.5) 1{0.3) 0{0.0)
Pulmonary embolism 1(0.5) 1{0.5) 0(0.0) 000 513 1{0.3) 3008 1{0.3)
Septic shock 0 (0,09 000 000 0 g0 5% 2{0.5) 0 0.0y 1(0.8)
Vomsting 1(0.5) 1{0.5) 0{0.0) 040,09 53 205 0¢0.0) 0{0.0
Blood creatimine increased 0 (0.0} 0 (0.0) 000 0 (0.0 4(1.0) 1(0.3) 0 {0.0) 00.)
Lumng infection 0 {0.0) 0(0.0) 000 00.m 4(1.00 1(0.3) 2(0.5) 1{0.3)
Nausea 0 (0.0 L] 0{0.0) 0 0m 4 (1.0 2{0.5) 0 (0.0} 000y

Audverse events were asessed umng L!.rdﬁ!,\. vermon 141

"Grouped termas are tpecified m Section 2

"Meas time at sk

MedDRA prefermed term or grouped Placebeo (2.8 patient months') Afaigab 30 mmg (5.1 patient months’)

term Any prade Grade 3 Grade 4 Grade 5 Any grade Geade 3 Grade 4 Grade &

a () B (%) o (%) n %) o (*4) 2 {%) n (%) o (%)

Pancreatitis acute 000y 000} 0 (0.0 0 0.0 4{1.00 1(0.3) 000y 00.00
Death 1{0.5) 00.0) 0 (0.0) 1{0.5) 3(0.8) 000 0 (0.0 3(0.8)
Decreased appetite 0 (0,07 0 (0.0) 0 (0.0) 0 {0.0) 1(0.8) (0.8 0 (0.0 00.0)
Dizziness 0 (0.0) 0(0.0) 0 {0.0) 0{0.0) 3(08) 2(0.5) 000 040.0)
Muscular wealmess 1(0.5) 000 0 (0.0} 0 (0,00 31(0.8) 1(03) 0 (0.0 0§0.0)
Stomating” 000 0 (0.0 0 (0.0 0 @0y 3 {0.8) 1{0.3) 0(00) 0 {0y
Cough 31019 20100 0 (0.0) 0@ 000 0001 0 (0.0} 0 (0.0
Dresplagia 3{1.5) 10.5) 0 {00y 0@, 0 (0.00 0(0.0) 0 (00 000
Back paan 2010 20100 00m oM 1(0.3) 0009 000y 0.0
Chest pain 2 (1.0} 1{0.5) 0 0.0y 0 0.0y 0 {0.0) 0 (0.0 L] 0{0.0)

Adverse events were assessed uring MedDRA versioa 14.1

i termxs are specified in Sechon 2

Nfean time un:r

As might be expected in a population with advanced NSCLC, respiratory SAEs were prominent.
However, their incidence appeared to be comparable in the two treatment arms.
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7.4.3.1.2. Study 1200.32 (vs. chemotherapy)

SAEs from study 1200.23 are shown in Table 35. SAEs occurred slightly more frequently in the
afatinib arm (28.8% vs. 22.5%). Diarrhoea was again the most common SAE in the afatinib arm.
The incidence of DVT was slightly higher in the afatinib arm (0.9% vs. 0%).

Table 35: Incidence of Serious AEs vs. chemotherapy.

MedDRA prefemed term of grouped Chemotherapy (3.7 patient months') Afatinab 40 meg (11.7 patient months')
term Any grade Girade 3 Crrale 4 Grade 5 Any grade Grade 3 Grade 4 Gerade 5
a{%) n %) a (%) o (%) 0 (%) n %) n (%)
AT patients treated U000 1110000 111410007 111(1000)  22(1000) 229{1000) 229(1000) 229 (100.0)
Patients with anry SAE 25(225) 14 (12.6) 4(3.08) 3IRh 65288 33 (144 6(28) 1337
Diarhoea 0 (0.0) 0 (0.0) 0(0.0) 0.0 15(6.6) 1357 0000 0.0
Vomiting 27 1{0.9) 0 (0.0 040.0) 11 {4.8) 8(3.5) 000 ag0.m
Dryspnoea 2018 a (0.0 0 (@00 1{09) 407 2@ 000) 1 {04
Fatigne™ inn 208 0 {0.0) 0 0.0 4007 2{0m 0{0.0) 0 g0.0
Hypokalaemza 1(0.8) 1(0.8) 0(0.0) 000.0) 4017 000 3(13) 0.0
Dehrydration 1 {09 0{0.0 1(05) Q0. 3(13) 203 00w a{0.m
Metastases to CNS 0.0 000 0 (0.0} 000 3(13) 2{0m 0{0:0) L{04)
S— 109 1(09) 0 (0.0 00.0) 3(13) 000 L {04 1{04)
Stomatitis™ 1 (0.9 1(09) 0 (0.0 0 {0.0) 1(13) 3Ly 0 (0,09 0 {0.0)
Acute respiratory distress syndrome 000 0 {0.0) 0 (0.9 0 (0.0) 2 (0.9 000 000 1p9
Clhlecystitis acute 000 0{0.0) 0 (0.0) G0 2{09) 1{0.4) 000 000
Confissonal state 0{0.0) 0 (0.0 0 0.0y 0(0.0) 2{0%) 2{0%) 00.0) a0
Convulsion 00w 0 (0.0} 0 (009 0 {0, 2{0) 1{0.4) 000y 000y
Death (0% 0{0.0) 0 (0.0 1(0.9) 2005 00,03 0 (0,09 2o
Decreased appetite 0{0.0) 0{0.0) 0 (0.0 0{0.0) 1 {09) 209 00009 0{0.0)
Deep vein thaombosis 0gm 0400 0 040.0) 2(09) 2{09) 0(0m 0{0m
Diisease progression 0 (0.0 a0 0 (0.0) 0 ¢0.0) 2009 0 (0.0 0(0.0) 2 (0.9
MedDRA preferred tevm of mouped Chenotberapy (3.7 patient months') Afatinib 40 mg (11,7 patient montls")
femn Anvgmde  Graded Grmded  GoadeS  Anygnde Gmde3  Graded  Grade$
o (%) o (%) n %) n (%) o (%) n (%) ] o (%)
Neoplasn naligrmnt 1(1.9) 0(0.0) 0000 1(0.8) 1(09) 0(0.0) o(00) 1(0.4)
Pleural effusion ign 1(09 oo 0o 209 2{09 Q{poy 0 {0
Presia 109} 0(0.0) 0(0.0) 000.0) 2(09) 0(0.0) 0(0.0) o@.0)
Upper resparatorny tract infection 000 0 0.0y 0 {0.0) 000 {09 1(0.4) 0(0.0) 0 (0.0)
Uremary tract méection 00.0) 000 0000 000y 2(09) 2(09) 000y 000
Anaenzia (1.9 0{0.0) 1 (0.8 0 (0.0 0 (0.0 00,0 0 (0.0} 0 (0.0}
Masea (18 0 {00y 000 000y 00w 0 (0.0 0 {0 Oy 0 {0y

Adverse events were ssvessed using MedDPEA verson 141
hbean timee ut ik

7.4.3.1.3. Other studies

The incidence and pattern of SAEs in the SAF-2, SAF-4 and SAF-5 datasets were comparable to
those described above.

7.4.3.2. Deaths
7.4.3.2.1. Study 1200.23 (vs. placebo)

AEs with a fatal outcome from this study are summarised in Table 36. There was a higher
incidence in the afatinib group (11.3% vs. 7.7%). The fatal AEs were generally those that might
be expected in a population of patients with advanced NSCLC. Only 2 of the fatal AEs were
considered to be drug related and these were both in the afatinib group:

1 case of acute renal failure with acute hepatic failure in a [information redacted] male after
approximately 10 days of afatinib exposure. The patient had had frequent vomiting while on
the drug. According to the summary of clinical efficacy, the patient also had hepatitis B
infection.

1 case of acute left ventricular failure in a [information redacted] female patient exposed to
afatinib for approximately 1 month. She had no prior history of cardiac disease but had a
concomitant lung infection due to candida albicans.
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Table 36: Fatal AEs vs. placebo.

MedDRA preferred tenm Placebo Afatmb 30 mg

{2 § patient months") (5.1 patient months")
o () n (%)
All patients treated 105 {100.0) 300 (100.0)
Patients with any AE with a fatal outcome 15(0.0 #H(11.3)
Neoplasm malignant 7(3.6) 14 (3.6)
Fespiratory Bihme 2(1.0y 6(1.5)
Septic shock 0(0.0) 3(0.8)
Death 1(0.5) 3(08)
Poeumonia 0(0.0) 2{0.5)
Metastases to CNS 2(L.0) 2{0.5)
Pocumonitis 0{0.0) 2(0.5)
Limg infection 0{0.0) 1(0.3)
Cerchrovascular accident 0(0.0) 1(0.3)
Acuie left ventmicular failure 0{0.0) 1{0.3)
Cardiac fahore 1{0.5) 1{0.3)
Cardiac tamponade 0(0.0) 1(0.3)
Cardio-respiratory amest 0(0.0) 1(0.3)
Pencardial effusion 0{0.0) 1{0.3)
Sick stmus syndrome 0{0.0) 1(0.3)
Diyspaoea 1(0.5) 1(0.3)
Haemogpiysis 0(0.0) 1(0.3)
Pulmonary embolism 0(0.0) 1(0.3)
Acute hepatic failure 0(0.0) 1(0.3)
Renal failure acute 0(0.0) 1(0.3)
General physical health deterioration 0{0.0) 1(0.3)
Multi-organ falure 0(0.00 1(0.3)
Sudden cardiac death 0(0.0) 1(03)
Sudden death 0(0.0) 1(0.3)
Lyvmphangioss carcinomatosa 1(0.5) 0(0.0)
NSCLC 1(0.5) 0{0.0)
Mean time af risk
7.4.3.2.2. Study 1200.32 (vs. chemotherapy)

AEs with a fatal outcome from this study are summarised in Table 37. There was again a higher
incidence in the afatinib group (5.7% vs. 2.7%). None of the fatal AEs in the chemotherapy
group were considered drug related. Four of the fatal adverse events were considered drug
related:

1 case of acute respiratory distress syndrome occurring after 11 days of treatment with
afatinib in a [information redacted] female;

1 case of chest tightness, dyspnoea and sudden death at home in a [information redacted]
female, after about 4 months of afatinib treatment.

1 case of a [information redacted] male who developed acute dyspnoea after 5 days of
afatinib treatment. The cause of the dyspnoea was thought to be aspiration pneumonia,
interstitial pneumonia or disease progression.

1 case of sepsis in a [information redacted] female following the development of grade 3
diarrhoea after approximately 2 months treatment.
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Table 37: Fatal AEs vs. chemotherapy.

MedDRA preferred term Chemotherapy Afatinib 40 mg
(3.7 patient months") {11.7 patient months")
n (%) n (%)

All patients treated 111 (100.0) 229 (100.0)

Patients with any AF with a fatal outcomse 32N 13(5.7)
Dhsease progression 0(0.0) 2(0.9)
Acute respiratory distress syndrome 0 0.0y 2{0.%
Death 1(0.9) 2(0.9
Metastases to CNS 0 (0.0 1(0.4)
Metastases to meninges 0 (0.0 1(0.4)
Neoplasm malignant 1(0.9) 1(0.9)
Neoplasm progression 0 (0.0) 1(0.4)
Divspnoea 1(0.9) 1(0.4)
Poeumonia 0 (0.0} 1(0.4)
Sepsis 0 (0.0 1(0.4)

"Mean time at nsk

7.4.3.2.3. Other studies

AEs with fatal outcome in the SAF-2 dataset are shown in Table 38. Those considered drug
related were 1 case each of acute respiratory distress syndrome, sudden death, dyspnoea and
sepsis (all from study 1200.32) and additional single cases respiratory failure and death.

Table 38: Fatal AEs vs. chemotherapy.

MedDERA preferred term Afatinb 40 mg
o (%e)

All patients treated 497 (100.0)

Patients with any AE with a fatal outcome B {5.6
Metastases to CNS 5{1.0)
Respiratory failure 4(0.3)
Poeumonia 3(0.8)
Lung cancer metastatic 2(0.4)
Metastases to meninges 2(0.4)
Acute respiratory distress syndrome 2(04)
Disease progression 204
Multi-organ failure 1(04)
Death 2(04)
Sepsis 1(0.2)
Septic shock 1(0.2)
Neoplasm malignant 100.2)
Neoplasm progression 1{0.2)
Drvspnoea 1(0.2)
Sudden death 1 (0.2}

AEs with fatal outcome in the SAF-4 dataset are shown in Table 39. Those considered drug
related were 2 cases of ILD, 2 cases of left ventricular failure and events in individual patients of
dyspnoea, pneumonia, dehydration, acute hepatic/renal failure, hepatic failure, cytolytic

hepatitis and progressive disease.
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Table 39: Fatal AEs vs. chemotherapy.

Afatinib 50 mg
MedDRA preferred term n (%)
All patients treated 1638 (100.0)
Patents with any AE with a fatal outcome 234 (14.3)
Neoplasm malignant 62 (38)
General physical health detertoration 27(1.6)
Dyspnoea 23(14)
Preumonia 18(1.1)
Respiratory Ealure 14 (09
Death T(04)
Pulmonary emibolism 5(0.3)
Sudden death 5(0.3)
Septic shock 4(0.2)
Metastases to CINS 4(0.2)
Acute respiratory distress syndrome 4i0.2)
Haemoptysis 4{0.2)
Pleural effusion 4(0.2)
Disease progression 4(0.2)
Cerebrovascular accoident 30
Pocumonitis 3(0.2)
Lung infection 2{0.1)
Acute left ventncular fahire 201
Myocardial infarction 2{0.1)
Pencardial effusion 2(0.1)
oD 2(0.1)
Pulmonary haemomhage 2(0.1)

Adverse events were assessed using MedDEA version 14.1

In the SAF-5 dataset, 12.6% (488/3865) of subjects experienced fatal AEs. The pattern of events
was similar to that described for the other datasets, with most being attributable to disease

progression or comorbidities.

7.5. Discontinuation due to adverse events
7.5.1.1. Study 1200.23 (vs. placebo)

The incidence of AEs leading to discontinuation was higher in the afatinib group (17.9% vs.
6.2%). For drug-related AE’s the incidences were 7.7% vs. 0.5%. These figures suggest that the
toxicity of afatinib is manageable (by dose reductions etc.) in that only 7-12% of patients have
to discontinue treatment. The pattern of individual adverse events leading to discontinuation
was similar to that previously described (predominantly GIT and skin toxicity) and is shown in

Table 40.
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Table 40: Drug related AEs leading to discontinuation vs. placebo.

MedDRA preferned tema or Placebo (2.8 panent months') Afatindb 50 mg (5.1 patent months')
prouped term Any grade Grade 3 Grade 4 Grade § Any grade Grade 3 Grade 4 Grade 5
n %) o (%e) n %) o{%e) ni%) o(%e) o) n (%)
Al patients meated 195 (100.0) 195 (100.0) 195 {100.0) 195 {100.0) 300(1000) 3001000}  300(100.0) 300 (100.0)
Patients with any dng-related AE 1 (0.5) 1(05) 0000 0 (00) 00N 15(3.8) 000y 1(0.3)
leading to discontmuation
Dramrhoea 0(0.0) 0 (0.0 0(0.0) 000y 14 (3.6 82D 0{0.0) 0(0.0)
Rash/acne” 0 (0.0) 0 {00y 0 (0.0) 0 {0y T(1L.8) 5(13) 0 (0.0 0 (0.0)
Rauly’ o0 0 (0.0) 0{0.0) 0(0.0) 5(1.3) {100 0(0.0) 000
Dermatitis acneifornr’ 0000 000 0{0.0) 0{0.0) 2{0.5) 1{03) 0{0.0) o0.m
Vomting 0(0.m 0(0.0) 0 (0.0} 0(0.0) 4109 1(0.3) 0 {00 00,0
Decreased appetite 0(0.0) 0 (0.0) 0000 0 0.0y 3(0.8) 2(0.5) 0{0.0) 0(0.0)
Nausea 0 0m 000} 0{0.0) 0{0.0) 1{0.8) 0{0.0) 0{0.0) of0m
Fatigue™ 0 (0.0) 0{0.0) 0 (0.0) 0 (0.0) 2(0.5) 2(0.5) 0 (0.0) 0000
Abdonunal pain 0(0.0) 0(0.0) 0(0.0) 0 (0.0} 1(0.3) 0{0.0) 0{0.0) 000
Acue left ventricular failure 0(0.0) 0 (0} 0{0.0) 0 (0.0} 1(0.3) 0 (0u0) 0{00) 1(0.3)
Dirig brvpersemativity 0 (0.0) 0 (0.0 0 {00y 0 0.0y 1(0.3) 1{0.3) 0 {000y {00y
Drysphagia 0{0.0) 0 (0.0} 0(0.0) 0(0.0) 1(0.3) 0(0.0) 0400 (0.0
Gingivitis 00m 0(0.0) 000 000 1(0.3) 0009 000 00m
Localised infection 0 (0.0) 0 0.0y 0 {0.0) 0 (0.0 103 0 {0.0) 0 {0.0) 0 {0.0)
Neuralgia 000 0 (0.0) 00.0) 0003 1(0.3) 0 (000 0 (00 0
Oredemna peripheral 0 (0.0) 0{0.0) 0 (0.0) 0 (0.0) 103 0{0.0) 0(0.0) 0 (0.0}
Pancreatitis acuie 0 (0.0) 000 0(0.0) 000y 1(0:3) G 0m 0 (0.0} 0(0.0
Renal falure 0 {0.0) 0{0.0}y 0000 0{0.0) 1(0.5) 1(03) 00 ]
Stevens-Johnson syndrome 0 {0u0h o (o) 0 {000y 0 (0.0 1{0.3) 1{0.3) 0 {0.0) 0 (0D
Stomatites” 0 {0.0) 00 {00 000 1(0.3) 1(0.3) 0(0.0) 0(0.0)
Pulmenary embolism 1{0.5) 1(0.5) 0 (0.0 0 0.0 0 (0.0 0 (0.0 0 (00 0 (0.0

7.5.1.2. Study 1200.32 (vs. chemotherapy)

The incidence of AEs leading to discontinuation was comparable in the 2 groups (14.0% for
afatinib and 15.3% for chemotherapy). For drug-related AE’s the incidences were 7.9% and
11.7%. These figures suggest that the toxicity of afatinib can be managed in a manner similar to
chemotherapy. The pattern of individual adverse events leading to discontinuation is shown in
Table 41. From this table it is notable that respiratory events (ILD and ARDS) were responsible
for a number of discontinuations.
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Table 41: Drug related AEs leading to discontinuation vs. chemotherapy.

MedDRA prefemed term of grouped Chemotheragry (3.7 patient months’) Afatinib 40 mg (11.7 patient meonths’)
e Any grade Grade 1 Grade 4 Grade § Any grade  Grade 3 Gaade 4 Grade 5
o (%) a (%) o (%) n (%) n*) n (%) 1 (%) o (%)
All paticnts treated 100000 111010000 1091(10000 111 (10000 229010000 220010000 239(1000) 220(100.0)
Patients with any drug-related AE 13 {17 4 (36 a8 0{0.0) 13 (7.9 £ (35 1 (0.4) 1 (0.4)
leading to duisconhnnaton
Diazrhoca 0(0.m 00 0 (0,00 0{00 3(1.% 2 (0.9) 000y 0 (0.0
oo 0400y 000 0(0.09 0{0.0) 2(0.9) 1{04) @ (00 0 {0.0)
Nl effects” 0{0.0) 0 {000y 0 (0.0) 000 20 1(04) 0 (0.0) 0 {0
Acwie fespiratory distress syndone 0 0.0y 0.0 0 {0.00 0(0.0) 1{0.4) 0 (000 1 (0.4} 000y
Elood bilirubim mereased 0{0.00 0{0.0) 0 {0.0) 0 (0.0} 1(04) 0{0.0) 000} 0(0.0)
Death 005 000 0(0.00 0{0.0) 1{04) 0 (0.0 0 (0.0 1(0.4)
Decreased appetite 000.0% 000 0(0.00 0(0.0) 1{0.4) 1(0.4) Q0.0 0 (0.0
Dryspmoca LA ] 00m 0 (00 0 (00 1{0.4) 1 (04) 0 (0.0} 000
Herpes roster 000 0{0.0) 0 (0.0) 0{0.0) 1{04) 0{0.0) 0{00) 0 {0.0)
Mitral valve meompetence 000 000y 0 {00y 0{00 1(0.4) 1(04) 0 {0.0) 00
Neoplasm nulignant 0{0.0 000 0{0.00 0 {00 1{0.4) 0 (0.0 0 (0.0 000
Oculas effects” 0 (m 0 {0 0{0.0) 0 (0.0) 1{04) 0{0.0) 0 {00} 0 (0.0)
Ocular surface disexse 0(0.0) 0o 0 (00 0 (0.0) 1(0.4) 0 (0.0} 0 (0.0 0(0.0)
Pancreatitis acube (0.0 0000 040,00 0{0.0) 1(0.4) 1{0.4) 0{0.0) 0 {00y
Fatigue" £ Wr ] 1 (09 0 (0.0 0 (0.0} 0 (0,09 0 (0.0) 0 (0.0 0 (0.0
ALT increased {0 0(0.0) 0(0.0) 0 (0.0) 0{0.0) 0 (0.0) 0{0.0) 000
Atreal fitriflanion 1(0%) 0(0.0) 1 (09 000y 00m 0 (000 00 0 {0.00
Blood creatimine increased 1{09) 0@o 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0 {0.0) 0(0.0)
Epietanas 10080 105 00 000 0(0.0) 0 (0.0 000 0o
Myocardal mbrchion 1{0.9) 0 0.0y 1{09) 0(0.0) 0(0.09 0 (0.0) 0(0.0) 0 (0.0
MNawsea 109 000 0{0m 0{0.0) 000 0{0.0) 0 {0.0) 0(0.09
Neutropenia 1 (0% 000 00 0(0.0) 000 0 0.0y 0(0.0) 010.0)
Rl impairment 1 (0.9 0(0.0) 0 (0.0 000 0{0.m 0 (0.3 0 (D) 0(0.0
Schirophremionm disorder 1(0.9) 109 00 000 000 000 0 (0u0) 000
Syncope 1(0.0% 000 109y 0 0.0y 000} 000y 0 (0.0 0 (0.0
Throusboss 1(0.%) 10 000 0{0.00 o0 0 (0.0 Q0.0 LLEReR ]
Weight decreased 1(0%) 040.0) 0{0.0) 0(0.0) 000.0) 0{0.09 0 {0.0) 00.0)

7.5.1.3. Other studies

In the SAF-2, SAF-4 and SAF-5 datasets, the pattern of adverse events leading to discontinuation
was similar to that described above, with GIT and skin toxicity being prominent.

7.5.2. Adverse events of special interest
7.5.2.1. Diarrhoea and its consequences

In both the randomised controlled trials (RCTs), the incidence of diarrhoea was higher in the
afatinib group than in the comparator group.

All protocols in the development program for afatinib included guidance on the management of
diarrhoea, advising close monitoring and proactive management with hydration and use of
loperamide. Any patient with grade 2 or 3 diarrhoea who did not respond to treatment was
required to interrupt afatinib administration and undergo dose reduction; patients not
recovering within 14 days were to discontinue afatinib treatment. In the RCTs approximately
20% of subjects required dose reduction or interruption because of diarrhoea. As a result of the
management recommendations, few patients discontinued treatment due to diarrhoea. Analysis
of the time to onset indicated that most patients who developed diarrhoea did so within the first
14 days.

Dehydration was reported as an AE in 3.1% of afatinib-treated subjects in study 1200.32 and
4.6% in study 1200.23.

7.5.2.2. Rash/acne

Rash/acne was a very common toxicity with afatinib in the RCTs, with incidences of 90% in
1200.32 and 78% in 1200.23. Dose interruption or reduction was required in 15-20% of
subjects because of rash or acne. However, few patients were discontinued (<2%). For patients
who developed rash/acne, >65% did so by day 28 of treatment.
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PPE syndrome was reported by 6.6% of afatinib-treated subjects in 1200.32 and 7.7% in
1200.23.

7.5.2.3. Stomatitis

Stomatitis was also a very common adverse event, occurring in 73% of subjects in 1200.32 and
61% in 1200.23. Dose reduction was required in up to 10% of subjects. In the majority of
patients the condition developed within the first 28 days of treatment.

7.5.2.4. Ocular effects

The incidence of ‘ocular effects’ was higher in the afatinib group in both the RCTs. The most
common AEs were conjunctivitis and dry eye. The effects were generally grade 1 or 2 in
severity.

7.5.2.5. Cardiac failure

Afatinib is an inhibitor of HER-2. Other HER-2 inhibitors (lapatinib and trastuzumab) have been
associated with the development impaired left ventricular function and cardiac failure.

LVEF was monitored in both of the RCTs, by echocardiography or MUGA scan. Potentially
clinically significant changes in LVEF were defined as a 220% reduction from baseline and a
decrease to below the institutional lower limit of normal (or to below 50% if the institutional
lower limit of normal was not known). In study 1200.23 the incidence of such a change was
1.3% (5 subjects) with afatinib and 1.0% (2 subjects) with placebo. In study 1200.32, the
incidence of such a change was 1.3% (3 subjects) with afatinib and 0.9% (1 subject) with
chemotherapy. Details are show in Table 42.

Table 42: Changes in LVEF.

Orricomse

Patiers  Trial  Ape Sex Afitimb  Relevastmedicalbisory  LVEF stbaselme Trisl Lowestpost.®s  Belevastsssccisted  Action with
bt ntasting dose [%) (masinsticeal dsy teamnent  reductioa AE respect 1o sdy  law LVEF
treximered vihae} LVEF i LVEF drug walne (%)
130032 Chemathetapy Nooe 43,0 (5007 ™ 450 1] Noze - 4540
120052 W mg Home 0.0 (0.0 120 480 0o Homs None 630
120032 40mg Hypertenmion, pencardul 63.0 {30000 M7 470 77 Left wentrcular None 470
effanuen Mmougs: dyufanchen {Frade
renomtation, vestnoular 2)
dalatiom, sortc valve
scherosn
130032 0mg Arterul bvperession, TR0 (.00 e 410 LR ] e Noos 40
hypeshipopaoteaneme
120023 Placebs 63,0 (50,00 148 0.0 g1 400
120023 Placeta 710 (.00 e 0 b1 2] 440
120023 S0 mg 600 (%000 1% 450 233 Kone 00
130033 $0mg G610 (%0.0) 458 450 %2 None 130
LN 0 mg G1.0 (30.0) 5 40 340 None &0
1300 23 S0 mz 64 0 {5500 =5 i r] na Atvpical porumonan, None 0.0
dueate progretuion
120023 0 mg Hyperension 50.0.(30.00 400 00 Priemnoain: None 400

The incidence in the 2 RCTs of adverse events suggestive of cardiac failure is shown in Table 43.
The incidence of such events was only slightly higher in the afatinib arms. It should be noted
that subjects at risk of cardiac failure were generally excluded from clinical trials.
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Table 43: Cardiac failure AEs.

SAF-1 SAF-3 SAF.5
Chemotherapy Afatnib40mg ~ Placebo  Afatimb 50mg 7% Afmid
All patients treated n (%3) 1110000 229 (100.0 195 (10000 390 (100.0) 3865 (100.00
Mean (STD) time at rick [daye]’ 1126(433) 340202029) 839(703) 156101208 1740(1654)
Fatients with any heart failure AE” or 1(0.9) QY 1{0.3 40000 33014
LVEF decreate” n (%)
95%. [l 00,49 07.50 00 28 03,26 1.0,18
Hazard ratio, significance level 118, p‘ﬂ#ﬂ?ﬂ 132, p-IJSMG -
LVEF decrease’ 0(0.0) 1{04) 0 (0.0) 0 (0.0) 21.00.5)
Cardiac faihure 1(09) 0(0.0) 1(0.5) 2(0.5) 7(02)
Pulmonary cedema 0(0.0) 0(0.0) 0 (0.0) 0 (0.0) 500.1)
Acute left ventricular failure 0 (0.0 0(0.0) 0.0 2(0.5 1(0.1)
Acute pulmonary oedema 0 (0.0 0 (0.0} 0 (0.0 0 0.0 3(0.1)
Cardsopulmonary faihare 0 (0.0} 0(0.0) 0 (0.0) 0(0.0) 3(0.1)
Dnastolic dysfunction 0{0.0) 2(0.%) 0 (0.0} 0 0.0 ER LB
Left ventiicular dysfimction 0 (0.0 2009 0 (0.0 0 (0.0 (0.1
Cardiac fatlure congestive 0(0.0) 0.0 0 (0.0) 0(0.0) 2(0.1)
Dhlatation venimicular 0{0.0) 1(0.4) 0 {(0.0) Q0. 1(0.0)
Cardiomegaly 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0) 1(0.0)
Hepatic congestion 0 (0.0) 0 (0.0) 0.0 0 0.0y 10000
Pulmonary congestion 0(0.0) 0{0.00 0 (0.0 0(0.00 1(0.0)
Ventricular failuse 0 (0.0) 0(0.0) 0 ¢0.0) 0 (0.0) 1 (0.0}
Ad\wnmmlmudmmgWRA1m 14.1.
Su:n:h terms are specified in Table 2: 3

Mmmﬂnsku:msudmﬂumu{ﬂrﬁrﬂnﬂheﬂplw
*Assessed by echocardiography or MUGA and reported as an AE

7.5.2.6. Interstitial lung disease (ILD)

ILD is a potentially serious AE that is known to occur with gefitinib and erlotinib. The incidence
of ILD-like events in the two RCTs is shown in Table 44, and the incidence in the SAF-5 data set
is shown in Table 45. ILD-like events were more common in the afatinib groups in the 2 RCTs
but overall incidence was low.

Table 44: ILD AEs in randomised controlled trials.

MedDEA preferred term SAF-1 SAF-3
Chemotherapy  Afatinib 40 mg Placebo  Afanmb 50 mg
1 (%) n (%) 1 (%) 1 (%)
All patients treated 111 (100.0) 229 (100.0) 195 (100.0) 390 (100.0)
Mean (STD) time at nisk [days]' 11280427 35402039y  830(703) 156.2(1209)
Patients with [LD-like events™ oD [RERS o0 1010
Interstitial lung disease 00 2(09) 0(0.0) 0(0.0)
Preumonitic 0(0.0) 1(04) 0(0.0) 4(1.0)
Acute resprratory distress syndrome {00y 2(09) 00.0) 0(0.m
Lumg mnfiltration 0{0.0) 1{04) 0(0.0) 0(0.0)
Eadiation pnewmomtis 0(0.0) 1(04) 0(0.0) 0(0.0)

Adverse events were assessed using MedDFA version 13.1.
"Search terms are specified in Table 2: 3,
"Mean time at rick i3 assessed 1o the time of the first event for each patient.
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Table 45: ILD AEs in SAF-5 dataset.

MedDRA preferred term LD Drug-related ILD
a (%) a (%)

All patients treated 3863 (100.00) 3865 (100.0)

Mean (STD) time at risk [days]' 174.4 (165.8) 1744 (165.8)

Patients with drug-related ILD-like events™ 59(1.5) 28(0.7)
Interstitial lung disease 21 (0.5) 20(0.5)
Poeumomitis 21{0.5) 5(0.1)
Acute respiratory distress syndrome 11 (0.3) 2(0.1)
Lung infiltration 4(0.1) 1(0.0)
Pulmenary fibrosis 1(0.0) 1{0.0)
Alveolitis allergic 1(0.0) 0(0.0)
Radiation pneumonitis 1(0.0) 0(0.0)

_Grouped terms are specified in Table 2. 3

“Mean tme at risk is assessed to the time of the first event for each patient
Of the 28 drug-related cases identified in the SAF-5 dataset, 20 cases (71%) were classified as
SAEs and 5 cases (18%) had a fatal outcome, illustrating the serious nature of this condition.

7.5.2.7. Other AEs of special interest

In study 1200.23, the incidence of vomiting was higher with afatinib compared to placebo
(20.3% vs. 13.3%) but the incidence of nausea was comparable. In study 1200.32, the incidence
of nausea and vomiting was significantly lower in the afatinib arm than in the chemotherapy
arm.

In study 1200.32 the incidence of leukopaenia (including the AE terms of leukopenia,
lymphopaenia, neutropenia, decreased neutrophil count, and decreased white blood cell count)
was higher with chemotherapy (43.2% vs. 4.8%). Similarly the incidence of peripheral
neuropathy (including the terms hypoaesthesia, peripheral neuropathy, paraesthesia,
peripheral sensory neuropathy, and muscular weakness) as was lower with afatinib (19.8% vs.
10.9%).

7.5.3. Other potentially clinically significant adverse events

The sponsor analysed a number of other clinically significant AEs occurring in the 2 RCTs. Given
that the twice as many patients were randomised to afatinib, these data do not indicate an
increased risk of cerebrovascular accident or myocardial infarction with the drug. Similar
analyses did not suggest an increased risk of anaphylaxis or GIT perforation.

7.5.3.1. Pancreatitis

In study 1200.23, there were 4 cases of pancreatitis in the afatinib arm vs. none in the placebo
arm. In study 1200.32 there was 1 case in the afatinib arm. In the SAF-5 dataset, a total of 13
cases were reported.

Comment: It is noteworthy that asymptomatic grade 3 and grade 4 lipase elevations were
observed in a number of the clinical pharmacology studies (1200.86, 1200.151 and
1200.152). Lipase or amylase were not routinely monitored in the 2 RCTs. Pancreatitis is
listed as an uncommon adverse reaction in the Australian PI for gefitinib, but not for
erlotinib. In the opinion of this evaluator, the evidence is sufficient to indicate that afatinib
treatment may cause pancreatitis.

7.5.3.2. Embolic and thrombotic events

In study 1200.23, there was an increased incidence of embolic or thrombotic AEs in the afatinib
arm (22 vs. 4 patients) as shown in Table 46. When corrected for the longer period of treatment
with afatinib, the difference was less notable (0.13 vs. 0.09 events per patient year of

treatment). In study 1200.32 there was no apparent increase (7 patients in each arm) and when
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corrected for treatment duration, afatinib treatment was associated with a decreased incidence
compared to chemotherapy (0.03 vs. 0.21 events per patient year).

Table 46: Embolic and thrombotic AEs in study 1200.23.

Hazard fatlio

EAF-3 Placebo EAF-3 50 mg [958 C.T.)
Niw) Hiwl significance level

Total tresated 195 (100.0) 380 ({100.0}
Maan and (5D) time at risk (days] B3.3(70.6) 154.3(130.2)
Farients with AEs classified as emboliz or throsbetic 40 2.1) 22| 5.6)

95y confidence interval (0.6, 5.2 (3.6, B.4) 1.79

(0.61, 5.28]
p=0.2853

Incidance dengity (event/patient years) R.0&00 0.1236

Desp wein thrombosis i{ 8.5) T 1.8)

Fulzopary esbolism 1{ 0.5) &6{ 1.5]

Disseminated intravascular coagulation ] £{ 1.0}

Thrombosis il 0.%) Il 0.8}

Carebrovascular accident | i ©.5)

Esbelic cersbral infarction a 1{ ©.3)

Ramipareais ] 1l 0.3}

Ha=iplegia ] 1 0.3]

Ischasmic stroke ] Il 0.3)

Jugular vein threshosis ] 1{ 0.3]

Myocardial infazction Il 8.5 1{ ©.3]

Faraplegia L] 1 0.3]

Vana cava thrombosis ] 1{ ©0.3)

Yencus throsboais limb i 1{ 0.3}

Cerebral infarctiom 1{ 0.5) o

Incidence rates are calculated using number of patients with the respective events per treatment divided by time at risk

expressed as patient years. Cut off date: 9 February 2012.

Comment: On balance it is reasonable to include that afatinib does not increase the risk of

these events.

7.6. Laboratory tests

7.6.1. Liver function

Results of liver function testing (AST, ALT and ALP) are shown in Table 47. In both of the RCTs,
afatinib treatment was associated with an increased incidence of elevated LFTs.

Table 47: Liver function tests.

SAF-1 SAF-3 SAF.5!
Chemotherspy Afatinib 40 mg  Placebo  ABtinb S0mg 07 -anmib dose
All patients treated n (%) 111 {100.0) 119 (100.0) 195000000 3820 (1000 3865 (100.0)
Mean (STD) tize at rigk [days) 113 (43) 355 (203) B4 (70) 136 (130 175 (166)
Maximum ALT level (%)
<5x ULN 0D 1039 0000 S(L3) 3 24)
Hazard ratic, significance level 1.1, p=0.9004 p=0.215% H
*3x and <5x ULN IRm 15(6.6) 3(15) 6(1.5) 141 (3.6}
“5x and = 10x ULN 1009) 6 (2.6 0 0.0) 4(1.0) 65(1.8)
“10= ULN and =20x ULN 109 205 000.00 1(0.3) 005
0mULN 0.(0.0) 0 (0.0} 0(0.0) 0 00.0) 500.1)
Maomum AST leved n (%)
~5x ULN 1(0.9) £028) 0 (0,00 2(0.5) rrlel ]
Hazard ratic, significance level 1.60, p=0. 5683 04326 :
>3x amd <5x ULN 000y 10(4.4) 3(1.5) (LD 11830
-4x and <10x ULN 0 (0.0) 50 0 (0,00 2(0.5) 61 (1.8
“10% ULN and = ULN 1(0.9) 1 (0.8} 000,00 0 (0.0 15 (0.4
“20m ULN 0(0.0) 00 0 00.0) 000.0) 100
Maximum alkalme phosphatase n (%)
<5x ULN 1009 1044 2010 4010 131348
Hazard ratio, significance level 436, p=0.1263 062, p=0.5840 .
<3x and <3x ULN 1{0% 12030 4001 1128 162 (4.0
v and <10x ULN 000 239 20100 4010 10202.8)
-10x ULN and =30x ULN 100.9) 104y 0 (0.0) 0 (0.0 N5
-2 ULN 0 {0.00 0 (0.0 0 (0.0 0000 2.0
Based ca normahised valnes

neludes afatimb m combinabion with other chemotherapses and 1n patients with multiple tamens types
*Mean tme ar nick is assested to the time of the firet svent for sach patien:
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The incidences of hepatic impairment adverse events in the 2 RCTs are shown in Table 48.
Again the incidence of these events was higher in the afatinib arms of the trials.

Table 48: Hepatic impairments AEs.

SAF-1 SAF-3
Chemotherapy  Afatioub 40 mg Flacebe  Afatindb 30 mg

All panents meaed B (%) 111 (100.0) 229 (100.0) 19510000 380 (100.0)

Mean (STD) time at risk {days)’ 103.2 (48.7) 600109 BIOo70E  14G1(12400
Patents with hepatic mpainment” n (%) 13.010.7) 40(17.5) 71(3.86) 31(8.2)
95%% 1 64,192 125,230 1573 iT 114

Harard rano, significance level 0.83, p=0.5838 1.55, p=0.2992

Patients with AEs of hepatic snzyme elevations n (%) 12 (10.8) 38 (16.6) SRe 22 (5.6)
ALT increased 108 15 (10.9) ETIR) 1538)
AST mereased 2(1.8) 19 (2.3) 1{0.5) 11 28)
Blood alkaline phosphatase increased 2(18) 8G.5 200 308
Hepatic fimetion abnormal 1 0%y 5.0 1{0.5) 0 (0.0)
Liver function test abnormal 2(1.8) 3(1.3) 00m 00,00
Blood bilirubin ncreased 0 (0.0} 1{0.4) 0{0.0) 1{0.3)
Gamma-glotamyitransfersse increased 4038 100.4) 000 1(03)
Hyperhlimbinaemia 0 (0.0 1004} 0000 4(1.0
Transaminases mcreased 0 (0.0 1{0.4) 0{0.0) 00D
Patients with other hapatic AEz n (%) 1 (0.9 L3 (1.0 11 28)
Hepattis 0 (0.0% 1{0.4) 0 0.0 (0.0
Hypoalbuminaeniia 109 100.4) 2010 6(1.5
Jaundice 0 (0.0 1{0.4) 0 (0.0) 0(0u00
Acute bepatic fallume 0 (.00 040.0 0.0 1(0.3)
Anotectal varices 0 (0.0) 000 00.0 1{03)
Criokytic hepatitis 0 (000 0 0.0 0 (0.00 1(03)
Hepatic pan 0 (0.0} 0.0 00,0} 1(0.3)
Hepatitis acute 0 (0.0) LLECER ) 0{0.0m 1{03)

Adverse svents were astessed wiing MedDPA version 14.1

“Search terms are specified in Table 1 2

"Mean time st nak 15 assessed to the e of the first event for each patent
The sponsor presented an analysis of those patients who could potentially be considered as
meeting Hy’s Law criteria (i.e. elevated AST/ALT to 23x the ULN, elevated bilirubin to >2x ULN,
normal ALP and no other cause found). In the SAF-5 dataset, 7 patients met the LFT criteria for
Hy’s Law. Four of these patients were receiving afatinib in combination with chemotherapy, and
the other 3 were receiving the drug as monotherapy. None of the 7 was considered to fully meet
the Hy’s Law criteria. All 4 combination therapy cases had increasing alkaline phosphatase
elevations at the time of the bilirubin elevation and of the 3 patients receiving afatinib
monotherapy 1 patient had confirmed tumour obstruction of the bile duct, 1 patient had
infectious hepatitis, and 1 patient with a history of cholecystitis had transient elevations with
rapid recovery and continued afatinib treatment without recurrence of the event.

Hy’s Law cases are predictive of an increased risk idiosyncratic severe drug-induced liver injury
(DILI) - i.e. liver injury that results in death or liver transplant. There were three hepatic
adverse events with fatal outcome that were considered by the investigator to be at least
possibly related to afatinib. None of these events provide convincing evidence of severe drug-
induced liver injury due to afatinib:

One subject [information redacted] in study 1200.23 who developed frequent vomiting,
oliguria and acute renal failure after approximately 10 days of afatinib exposure. The patient
was diagnosed with acute hepatic failure at the same time, but no LFT results were
provided. According to the summary of clinical efficacy, the patient also had hepatitis B
infection. The patient died approximately 1 month later. No autopsy was performed.

One subject [information redacted] in study 1200.42 who received afatinib for 78 days and
presented with acute dyspnoea and a large pleural effusion. The subject died 2 days later. At
presentation she was also diagnosed as having ‘acute cytolytic hepatitis’ but LFT results
were not reported. Liver histology at autopsy showed shock liver.
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One subject [information redacted] in study 1200.42 presented with severe hepatic failure
after 9 days of afatinib treatment, and died the following day. Liver histology at autopsy
showed centrilobular necrosis, ‘large drops of fat’, cholestasis and minimal inflammatory
changes. However, the patient had abnormal LFTs prior to commencing afatinib.

7.6.2. Kidney function

The incidences of renal laboratory testing abnormalities, and other renal AEs, in the 2 RCTs are
shown in Table 49. In the placebo-controlled study, the incidence of renal impairment events
was higher in the afatinib arm (5.4% vs. 1.5%). In study 1200.32, the comparator regimen
included cisplatin, a known nephrotoxic agent. The incidence of renal impairment events was
significantly higher in the chemotherapy arm. In both trials, the incidence of grade 3 renal
impairment was low in the afatinib groups (1.8% and 1.3%). There were no cases of grade 4
impairment.

Table 49: Renal impairment AEs.

SAF.1 SAF-3
Chemotherapy Afatnib 40 mg Placebo Afatib 50 mg
All patients meated n (%) 111 {100.0) 229 (100.0) 195 (100.00 390 (100.0)
Mean (STD) time at risk [days]' 96504 34003 (209.6) 826(70.1) 151.1 (129.3)
Patients with renal impairment™ n (%) 18(16:2) 14 (6.1} LD NG
5% ] 89 244 34,100 0344 3481
Hazard ratio, significance level 025, p=0.0004 2.78, p=0.0857
Patients with AEs of renal labaratory 14 (126 (3.5 2(1.0) 1203.1)
abnormalities n (%)
Blood ereatmning increassd 10 (9.0) 5022) {1 11(2.8)
Glomerular filtration rate decreased IQN Ly 4 (0.00 1(0.3)
Bleod urea increased 2{1.8) 000,00 0(0.0) 1(0.3)
Glomenlar fltration rate abnormal 0.0 00w 0(0.0) 0 (0.0
Hypercrealiminaesmia 1{0.9) 0{0.00 0000 000y
Renal function test abnormal 2(1.8) 0 (0. 0 (0.ay 0 (0.0
Patients with other renal AES o (%) 54n 6(16) 1 (0.5} 10 (2.6
Renal failure 218 (13 0 (0.0 3(08)
Acute prerenal failure 1005 2009 0000 1(0.3)
Renal foilure scute 109 1(0.4£) 0 {0.0) T{1.5)
Fenal impaymment 1(0.9) 0 (0.0 1(0.5) 1(0.3)

Adverse events were assessed wsing MedDEA version 14.1
"Search terms are specified in Table 1 2
"Mean time at nisk 15 assessed until the tme of the first event for each patient

7.6.3. Haematology and other clinical chemistry parameters

The incidences of clinically significant changes in biochemistry and haematology laboratory
tests in the 2 RCTs are shown in Table 50.

Abnormalities of sodium and potassium were more frequent with afatinib treatment. This
probably reflects the high incidence of diarrhoea with the drug.

In study 1200.32, abnormalities of haematological parameters were much more common in
the chemotherapy arm.

In study 1200.23, there was no increase in the incidence of coagulation parameter
abnormalities compared to placebo.
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Table 50: Haematology and biochemistry: clinically significant abnormalities.
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7.6.4. Electrocardiograph

Analysis of ECGs performed during the 2 RCTs did not reveal any clinically significant changes.
7.6.5. LVEF

Data obtained from the monitoring of LVEF have been discussed.
7.6.6. Vital signs

There were no clinically significant changes in the mean values for vital signs in the 2 RCTs.

7.7. Post-marketing experience

There were no post-marketing data submitted.

7.8. Safety issues with the potential for major regulatory impact
7.8.1. Liver toxicity

Afatinib is associated with hepatic toxicity. However, no cases met the criteria for Hy’s Law. At
the current time the evidence does not suggest that the drug will be associated with severe
drug-induced liver injury.
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7.8.2. Haematological toxicity

The submitted data demonstrate that afatinib has less haematological toxicity than
cisplatin/pemetrexed chemotherapy. In the SAF-5 dataset there were no reports of drug-related
agranulocytosis or aplastic anaemia. However there were 4 reports of drug-related
pancytopaenia and 3 reports of drug-related bone marrow failure. The sponsor should be asked
to clarify whether there is any suggestion that these events might represent episodes of
idiosyncratic drug-induced haematological toxicity.

7.8.3. Serious skin reactions

As discussed above, skin toxicity occurs frequently with afatinib. Among patients treated in the
clinical trials there were 2 patients who were considered to have Stevens-Johnson syndrome.

7.8.4. Cardiovascular safety

The submitted data indicate that, in common with other inhibitors of HER-2, afatinib treatment
may be associated with a risk of impaired left ventricular function and cardiac failure.

Study 1200.24 demonstrated that afatinib is not likely to be associated with QT prolongation.
The adverse event data do not suggest that the drug is associated with an increased risk of other
cardiovascular events (e.g. myocardial infarction).

7.8.5. Unwanted immunological events

A search of the SAF-5 dataset using a standardised MEDRA query (SMQ) for
anaphylaxis/hypersensitivity events identified 9 patients. However none of these had events
consistent with severe immunological reactions. Four patients had shock (1 patient with shock
due to sepsis and 3 patients with shock or circulatory collapse attributed to disease
progression). In 1 patient the event was attributed to a bee sting. The remaining 4 patients
experienced grade 1, non-serious events that recovered with no need for modification of
afatinib therapy.

7.9. Other safety issues
7.9.1. Safety in special populations

The sponsor presented analyses of adverse events occurring in various subgroups. There were
no notable differences in the incidence or pattern of AEs between genders. Patients aged = 65
years had a higher incidence of grade 3 toxicities compared to younger patients. Similarly,
patients with bodyweight < 50 kg experienced more toxicity than heavier patients. There were
no consistent notable differences between persons of Caucasian or Asian race. Impaired renal
function at baseline was associated with a higher incidence of grade 3 toxicities.

7.10. Evaluator’s overall conclusions on clinical safety
The main safety issues associated with afatinib are as follows:

Diarrhoea: This is a very common toxicity occurring in up to 96% of patients. Diarrhoea of
grade 3 severity is also very common, occurring in ~15% of subjects, whereas no cases
grade 4 diarrhoea occurred in the 2 randomised controlled trials (RCTs). Episodes meeting
the definition of a serious adverse event (SAE) occurred in ~5-7% of subjects. The
consequences of diarrhoea, such as dehydration, renal impairment and electrolyte
disturbances, were also more common in afatinib treated subjects. In the clinical studies,
diarrhoea was actively managed with dose interruption and reduction, rehydration and
loperamide. These measures appear to have been successful in managing the condition as <
5% of patients discontinued afatinib due to diarrhoea.
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Stomatitis: This is also a very common AE, occurring in up to 73% of subjects. Grade 3
toxicity was common (3-8%) but grade 4 toxicity was uncommon. Serious AEs of stomatitis
were infrequent (~1%). In the placebo controlled study only one subject discontinued
treatment due to stomatitis and none in the pivotal study.

SKkin toxicity: Rash or acne was very common, being seen in up to 90% of subjects. Other
skin and integument effects (nail effects, pruritus, dry skin) were also very common. Grade 3
events of rash were also very common, but the other skin/integument effects were mostly of
grade 1 or 2 severity. Serious skin events were uncommon and less than 2% of subjects had
to discontinue treatment due to skin effects.

Ocular effects: These were generally conditions such as conjunctivitis, dry eyes and
blepharitis. Severity was generally mild to moderate. However, cases of keratitis were also
observed. Discontinuation of afatinib due to ocular effects was uncommon (<1%).

Hepatic toxicity: In both RCTs, afatinib treatment was associated with an increased
incidence of LFT abnormalities. At the current time the evidence does not suggest that the
drug will be associated with severe drug induced liver injury.

Interstitial lung disease (ILD): ILD like AEs occurred with a higher incidence in the
afatinib group of both RCTs. The overall incidence in the SAF-5 database was 0.7%.
Although uncommon, such events are usually serious and often fatal.

Nasal effects: The incidence of minor nasal effects such as epistaxis, rhinorrhoea and
nasopharyngitis was increased in the afatinib arms of the 2 RCTs.

Impaired LVEF/cardiac failure: The data suggest that afatinib treatment may possibly be
associated with a slightly increased risk of these events. The trials excluded subjects with
pre existing cardiac failure.

Pancreatitis: The data suggest that afatinib treatment may be associated with an increased
risk of acute pancreatitis.

The above safety issues have generally been observed with other EGFR or HER-2 inhibitors.

In the pivotal Study 1200.32, the incidence of AEs, grade 3 or 4 AEs, SAEs, and AEs leading to
discontinuation was approximately comparable in the afatinib and chemotherapy arms.
However, the pattern of AEs differed, with more haematological toxicity, nausea, vomiting and
constipation in the chemotherapy arm, and more diarrhoea, stomatitis, skin and ocular toxicity
in the afatinib arm.

It should be noted that use of the incidence data from the 2 RCTs might overestimate the
toxicity of afatinib relative to its comparators, as the duration of treatment in the afatinib arms
was longer.

8. First round benefit-risk assessment

8.1. First round assessment of benefits
The benefits of afatinib in the proposed usage are:
In the first line setting (as shown in the pivotal Study 1200.32):

A 42% reduction in the risk of PFS events (tumour progression or death), and a
prolongation of median PFS of ~4.2 months (from 6.9 to 11.1), compared to
cisplatin/pemetrexed chemotherapy.
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An increase in the probability of achieving an objective response (from 23% to 56%)
compared to cisplatin/pemetrexed chemotherapy.

An increase in the probability of achieving disease control (from 81% to 90%) compared to
cisplatin/pemetrexed chemotherapy.

Less cough and dyspnoea compared to cisplatin/pemetrexed chemotherapy.

A reduction in the incidence of certain adverse effects associated with chemotherapy,
including haematological toxicity, nausea and vomiting and constipation.

In the second line setting, after chemotherapy (as shown in Study 1200.22):
An objective response in ~57%);
A disease control rate of ~78%;
A median PFS of ~8 months;
A median OS of ~24 months.
After failure of chemotherapy and a prior EGFR TKI (as shown in Study 1200.23):

A 62% reduction in the risk of PFS events, and a prolongation of median PFS of ~2.2 months
(from 1.1 to 3.3), compared to placebo.

An increase in the probability of achieving an objective response (from 0.5% to 7.4%)
compared to placebo.

An increase in the probability of achieving disease control (from 18.5% to 58.2%) compared
to placebo.

A delay in deterioration of cough, and an increase in the percentage of patients who had
improvement in cough, dyspnoea or pain compared to placebo.

8.2. First round assessment of risks
The risks of afatinib in the proposed usage are:

Gastrointestinal (especially diarrhoea and stomatitis) and dermatological adverse effects.
These are very frequent and may be so severe as to warrant discontinuation of the drug in a
small proportion of subjects;

Ocular and nasal adverse effects. These are common but generally mild to moderate in
severity;

Hepatic toxicity usually manifested as abnormal liver function tests (LFTs). At this stage the
available evidence does not indicate a potential for afatinib to cause severe drug induced
liver impairment;

Interstitial lung disease, which is uncommon but potentially life threatening when it occurs;
Pancreatitis, which is also uncommon but serious;
A possible increased risk of impaired LVEF and cardiac failure.

Overall, the incidence of adverse events etc. with afatinib appears comparable to that seen with
an established NSCLC chemotherapy regimen (cisplatin/pemetrexed), although the pattern of
individual adverse events differs. The pattern of AEs is similar to that seen with other EGFR
TKIs such as gefitinib and erlotinib. The toxicity of the drug appears manageable (by dose
reductions etc.) in that only 7-12% of patients have to discontinue treatment due to adverse
events.
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8.3. First round assessment of benefit-risk balance
8.3.1. First line use

The benefit-risk balance of afatinib, given as first line treatment, is favourable. The evidence
indicates that the drug is more effective than cisplatin/pemetrexed with comparable overall
toxicity. The risks associated with chemotherapy regimens such as cisplatin/pemetrexed are
considered acceptable in the setting of advanced NSCLC. The other registered EGFR TKIs
(gefitinib and erlotinib) are approved for use in the first line setting, and the efficacy results of
the pivotal study appear comparable to those achieved with these agents in Phase III trials.

8.3.2. Second line use (after chemotherapy)

Although the evidence is limited to Phase II data, the benefit-risk balance of afatinib in this
setting is considered favourable. The data on ORR and disease control rate (DCR) suggest that
the drug remains highly effective even after failure of chemotherapy.

8.3.3. Use after failure of chemotherapy AND a prior EGFR TKI

The sponsor is proposing to include in the PI specific claims of efficacy in this population, as
well as a specific starting dose of 50 mg per day. Use in this late line setting represents a novel
use of EGFR TKIs, as neither of the other two drugs in the class has had such a claim approved.
Patients with EGFR mutation positive advanced NSCLC who have already failed both
chemotherapy and a prior EGFR TKI have no established therapeutic options and hence
availability of a safe and effective agent would be an advance.

However, in the opinion of this evaluator, the benefit-risk balance of afatinib in this setting is
considered is unfavourable. The efficacy benefits in terms of PFS, OS and response rate are
modest, and are outweighed by the drug’s toxicity. Although there was some benefit associated
with afatinib treatment in terms of delay in deterioration of coughing, this is likely to be
outweighed by other symptoms caused by afatinib toxicity.

[t is noted that, in the commentary?® that accompanied the publication of Study 1200.23,10 the
activity of afatinib in patients progressing after erlotinib or gefitinib was describe as ‘marginal’.

If afatinib’s irreversible inhibition of EGFR gives it a true clinical advantage over the reversible
inhibitors gefitinib and erlotinib, then the logical place for it would be in early therapy, not as a
last resort after failure of these drugs. It is noteworthy that the sponsor has the following
ongoing trials:

A Phase I1Ib study comparing afatinib with gefitinib for the first line treatment EGFR
mutation positive adenocarcinoma of the lung (‘LUX Lung 7’) with an estimated enrolment
of 264 subjects; 11 and

A Phase III study comparing afatinib with erlotinib for the treatment of squamous cell lung
cancer after at least one prior platinum based chemotherapy regimen (‘LUX Lung 8") with an
estimated enrolment of 800 subjects. 12

9 Hirsch FR, Bunn PA. (2012) A new generation of EGFR tyrosine-kinase inhibitors in NSCLC. Lancet Oncol.
13: 442-443.

10 Miller VA, et al. (2012) Afatinib versus placebo for patients with advanced, metastatic non-small-cell
lung cancer after failure of erlotinib, gefitinib, or both, and one or two lines of chemotherapy (LUX-Lung
1): a phase 2b/3 randomised trial. Lancet Oncol. 13: 528-538.

11JS National Institutes of Health, Clinical Trials.gov - NCT 01466660.
12 JS National Institutes of Health, Clinical Trials.gov - NCT 01523587.
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9. First round recommendation regarding authorisation

[t is recommended that the application to register afatinib be approved, but with the following
indication, which is more limited than that proposed by the sponsor:

As monotherapy, for the treatment of patients with locally advanced or metastatic
non-small cell lung cancer (NSCLC) with activating mutations of the Epidermal Growth
Factor Receptor (EGFR):

8 Asfirst line therapy; or
8  After failure of cytotoxic chemotherapy.

The indication should specify use as monotherapy because the safety and efficacy of use in
combination with chemotherapy have not been established.

It is recommended that the term ‘activating mutations’ be used, as it is used in the PIs for
gefitinib and erlotinib and consistency of terminology would seem desirable.

The lack of an absolute bioavailability study is a significant deficiency in the application.
However, as the risks and benefits of afatinib have been adequately characterised this
deficiency is not considered grounds for rejection of the application.

10. Clinical questions

10.1. Pharmacokinetics
None.

10.2. Pharmacodynamics
None.

10.3. Efficacy

None.

10.4. Safety

In the SAF-5 dataset, there were 4 reports of drug related pancytopaenia and 3 reports of drug
related bone marrow failure. Please provide any further information to address the concern that
these events might represent episodes of idiosyncratic drug induced haematological toxicity.
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