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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

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

o 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.

o 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.

e 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.

e Toreportaproblem with a medicine or medical device, please see the information on
the TGA website <https://www.tga.gov.au>.

About the Extract from the Clinical Evaluation Report

e 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.

o The words [Information redacted], where they appear in this document, indicate that
confidential information has been deleted.

e For the most recent Product Information (PI), please refer to the TGA website
<https://www.tga.gov.au/product-information-pi>.

Copyright

© Commonwealth of Australia 2015

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
ALL Acute Lymphoblastic Leukaemia
ALT Alanine Transaminase
AP-CML Chronic myeloid leukaemia in accelerated phase
ASCT Allogeneic Stem Cell Transplantation
AST Aspartate Transaminase
ARTG Australian Register of Therapeutic Goods
AUC Area under the curve
BP-CML Chronic myeloid leukaemia in blast phase
CBC Complete Blood Count
CCyR Complete Cytogenetic Response
CHR Complete Haematological Response
Crmax Maximum concentration
CML Chronic myeloid leukaemia
CP-CML Chronic myeloid leukaemia in chronic phase
CYP Cytochrome P450
DILI Drug Induced Liver Injury
DLT Dose-limiting toxicity
DoR Duration of Response
EMA European Medicines Agency
FDA Food and Drug Administration
GCP Good Clinical Practice
ICH International Conference on Harmonisation
IV Intravenous
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Abbreviation Meaning
LDH Lactate Dehydrogenase
MaHR Major Haematological Response
MCyR Major Cytogenetic Response
MTD Maximum Tolerated Dose
NEL No Evidence of Leukaemia
oS Overall Survival
PADER Periodic Adverse Drug Reaction Experience Report
PCR Polymerase Chain Reaction
pCRKL Phosphorylated CRKL
PCyR Partial Cytogenetic Response
PD Pharmacodynamics
PFS Progression free survival
Ph+ Philadelphia chromosome positive
PI Product Information
PK Pharmacokinetics
SAE Serious Adverse Event
TGA Therapeutic Goods Administration
TKI Tyrosine Kinase Inhibitor
Tmax Time of maximum concentration
TSH Thyroid Stimulating Hormone
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1. Clinical rationale

The Bcr-Abl protein produced by the t(9,22) translocation has a kinase domain. The kinase
function is unregulated and it causes constitutive activation of mitogenic signals, reduced
apoptosis and altered adhesion properties in affected cells (1. Inhibition of the TKI activity is
intended to impair the disease process. Other Bcr-Abl TKIs (imatinib, dasatinib, nilotinib) have
been shown to have substantial clinical activity in CML and Ph+ve ALL.

Resistance to currently available Ber-Abl TKIs can occur. The most common mechanism of
resistance is the development of mutations in the kinase domain of the Bcr-Abl protein. A large
number of such mutations have been described. One such mutation is the substitution of
threonine at position 315 of the molecule with isoleucine (T315I). This particular mutation
renders the Ber-Abl molecule resistant to all currently available Ber-Abl TKIs ). The purported
advantage of ponatinib is that it is effective in subjects who are resistant or intolerant to
currently available Ber-Abl TKIs, including subjects who have the T3151 mutation.

A summary of the approved indications for registered Bcr-Abl TKIs and the proposed
indications for ponatinib is given in Table 1.

Table 1: Approved and proposed indications for Bcr-Abl TKIs in Australia

Imatinib Dasatinib Nilotinib Ponatinib ()
(proposed)

CML indications

CML - First line treatment CP, AP, BP CP only CP only -

CML - after failure of - CP, AP, BP CP, AP only -

imatinib

CML - after failure of -2 - - CP, AP, BP
dasatinib/nilotinib

Ph+ve ALL indications

Ph+ve ALL - First line In combination - - -
with
chemotherapy

Ph+ve ALL - 2nd line Relapsed/ After failure of - After failure
refractory ‘prior therapy’ of dasatinib
disease or nilotinib

(1) Ponatinib is also proposed for use in subjects with the T315I mutation, regardless of stage of disease.
(2) The approved indication for imatinib is for ‘the treatment of patients with CML’. However, evidence to
support the efficacy and safety of imatinib after failure of dasatinib has not been submitted.
AP=accelerated phase; BP=blast phase; CP=chronic phase
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2. Contents of the clinical dossier

2.1 Scope of the clinical dossier

The clinical dosser documented a full clinical development program of pharmacology, efficacy
and safety studies. The application letter included a statement that the electronic version of the
submission was identical to the hard copy. This reviewer used the electronic version.

The submission contained the following clinical information:

e 3 Phase I pharmacokinetic studies conducted in healthy volunteers (studies 102, 103 and
104)

e 1 Phase I study in patients with haematological malignancies, which examined
pharmacokinetics, efficacy and safety (Study 101)

e 1 pivotal Phase Il efficacy and safety study (Study 201) in patients with CML/Ph+ve ALL
e 1 population pharmacokinetic analysis of PK data collected from 3 of the Phase I studies
e 2 post-marketing reports

e Literature references

e (linical Overview, Summary of Clinical Pharmacology, Summary of Clinical Efficacy,
Summary of Clinical Safety and a 120-day safety update report.

Following the concerns raised regarding vascular adverse events, the sponsor submitted an
addendum to the Clinical Overview, which included additional safety data.

2.2. Paediatric data

The submission did not include paediatric data.

2.3. Goaod clinical practice

The clinical study reports for the submitted studies included assurances that the studies were
conducted in accordance with the Declaration of Helsinki and International Conference on
Harmonisation (ICH) Good Clinical Practices (GCP).

3. Pharmacokinetics

3.1. Studies providing pharmacokinetic data

Table 2 shows the studies relating to each pharmacokinetic topic and the location of each study
summary.
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Table 2: Submitted pharmacokinetic studies.

PK topic Subtopic Study ID w
PK in healthy Mass balance (14C radiolabelled drug) Study 104 *
adults

Food effect Study 102 *
PKin target Single dose and multiple dose Study 101
population
PK Ketoconazole (CYP 3A4 inhibitor) Study 103 *
interactions
Population PK Healthy subjects & target population - *
analyses (Data from studies 101, 102, 103)

* Indicates the primary aim of the study.

None of the pharmacokinetic studies had deficiencies that excluded their results from
consideration.

3.2. Summary of pharmacokinetics

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

3.2.1. Pharmacokinetics in the target population and healthy volunteers
3.2.1.1. Absorption
32111 Sites and mechanisms of absorption

No clinical data were included in the submission to define the sites and mechanisms of
absorption. The time of maximum concentration (Tmax) for ponatinib at steady state, when
administered to patients at the recommended dose of 45 mg daily, was approximately 5 hours.

3.2.2. Bioavailability
3.2.2.1. Absolute bioavailability
The absolute bioavailability of ponatinib has not been studied.

Comment: This is a significant deficiency in the submission. In Module 1.11.2, the sponsor
provided a justification for not providing an absolute bioavailability study in humans. Such a
study has been performed in monkeys suggesting that formulation of an IV preparation is
feasible. On the basis of the submitted mass balance study, the justification estimates that at
least 65% of an administered dose is biotransformed. While this finding may be relevant in
estimating the amount of drug absorbed, it does not provide any information on absolute
bioavailability. The justification rests mainly on the assertion that the proposed formulation
produces reproducible systemic exposures, and that the efficacy and safety of the drug has been
established, and therefore there is no need to conduct an absolute bioavailability study.

The justification is not considered adequate. The TGA’s regulatory guidelines for prescription
medicines require data on absolute bioavailability for new chemical entities. In addition, the
absence of PK data following [V administration means that important PK parameters such as
clearance and volume of distribution have not been defined.
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3.2.2.2. Bioequivalence of clinical trial and market formulations

As indicated above a capsule formulation was used initially in the first-in-man study (Study
101). This was subsequently replaced for later studies by the tablet formulation intended for
marketing. The Cimax and AUC values obtained with the two formulations at steady state were
compared and no statistically significant differences were found. However, formal
bioequivalence between the two formulations has not been established.

Comment: In the pivotal efficacy and safety study (Study 201), only the tablet formulation
proposed for marketing was used. Therefore the absence of bioequivalence data for the two
formulations is not considered a significant deficiency in the submission.

3.2.2.3. Influence of food

A study in healthy volunteers (Study 102; see Table 3) demonstrated that food did not have a
clinically significant effect on the PK of ponatinib.

Table 3: Study 102: Summary

(Treatment [ Comas AC gy AUCy- taz CLF ViF
Ponatinit Statistic {h)__ing'mL) (h'npimL) (h'ngimL} {hj (L} L)
Fasted n 22 22 2 fr] 2 22 2
N=22) Meaan 6.0 5671 1252 1329 24,60 nae 1201
sD 1019 1478 3366 3762 161 1301 38749

CV % 16.7 261 26.9 283 147 350 300

Mirirm 50 251 S92 613 19.7 20 814

Median 600 5575 1230 1312 2423 3430 1207

Maximium &80 802 1830 2040 131 T34 2380

GeoMean NA 5467 1203 1273 HA 35.36 1242

GeoCV % A 283 30.5 320 HA 320 285

High-fat n 22 22 22 x 2 2 2
{N=22) Mean 6045 5330 13648 1455 23462 3398 1145
sD 1™ 14.06 iT6.3 4226 184 162 3300

CV % 286 263 275 2.1 16.1 342 B8

Minirmem 40 254 ] 685 193 nz T

Median 6.00 5130 1384 1449 2352 oz 1081

Maximum 120 79.2 1980 2120 4 648 2040

GaoMean NA 51.52 1315 1362 NA 234 1104

GeoCV % i 28.6 3.6 3232 A 322 8.0

Low-fat n 22 2 22 22 22 2 2
N=22) Mean 5636 5367 1230 1208 2474 |.n 1349
5D 11477 1462 3534 3883 168 14.81 5071

CV % 209 12 87 27 148 387 iTe

Minimum 50 248 541 56T 196 210 805

Median .00 51.05 1202 1257 2335 3580 1200

Maximium 80 T6.8 2000 2140 a4 793 2910

GeoMean NA 51.58 1175 1244 NA 3516 1278

GeoCV % NA 06 3.1 342 HA 342 331

N = number of sumects receiving treatment, n = number of subjecis with contribuling data; 8D = standard
deviation, CV = coefficient of vanation, GeoMean = geometic mean; GeoCV = geometric CV. NA = nol

applicable
Estimated
Reference Test Ln-transformed MiEan Tatio 90% Confidence Intenval
treatment (R} treatment (T) paramater (T/R) in % Lower Bmit Uppeer limit
Fasted High-Tat meal Al 109.55 10565 11338
AUCe, 108,50 105.83 113.29
[ 94,22 89.70 98,97
Fasted Low-fat meal AUCe= a7.85 4 54 101.27
AU ar.T3 04 46 101.11
Crgn 44,29 89.77 99.05

Mean (SD) Ponatinib Plasma Concentrations Versus Time for the
3 Regimens on Linear Scales

Treatment=43 mg ponatinib: or ally

Moan (£50) plasma concent ration (ngimi)
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3.2.2.4. Dose proportionality

In a study in patients with advanced haematological malignancies, the steady state values for
ponatinib Cnax and AUC increased in a dose-proportional manner over the proposed dose range
of 15 to 45 mg per day (Study 101; see Table 4).

Table 4: Study 101. Summary of PK data.

A: Ponatinib PK parameters in Cycle 1

Treatment  Statistic Crmaz Tmaz AU Can AUG - Tiaat
(ng/mL) ) (h-ng/mL) (h-ng/mL) (h)
TmE N T k3 7 T T
Mean (SD) 1.001 (0.401) 400 (00) 1413 (10.35)  18.405 (10.23)  18.350 (9.1)
Ceometric Mean (CV%) 1041 (36.7)  4.00 (0.0)  11.692 (73.3) 16.923 (55.6)  16.52 (49.2)
Median 1.05 4.0 1117 18.41 235
Range 0.712 - 1.51 4.0 - 4.0 5581 - 25.64 11.17 - 25.64 8.0-24.0
O5%C1 0.09564 - 2.086  4.00 - 4.00 -11.585 - 39846 -73.524 - 11033 -4.10- 41.10
4 mg N [ [ [ [ [
Mean (SD) 2,397 (1.77) 443 (0.8) 33308 (20.14)  33.308 (21.14) 2373 (0.6)
Ceometric Mean (CV%)  1.975 (75.9) 438 (17.9)  29.799 (63.3) 20790 (63.3)  23.73 (2.6)
Median 177 4.0 26.02 26.02 239
Range 1.19 - 5.88 4.0 - 6.0 2057 - 76.23 20057 - 76.23 225 - 242
O5%CIL 04735 - 418 3.60 - 5.26 11.216 - 55.58 11.216 - B5.58 23.07 - 24.39
B mg N T i T T ]
Mean (SD) 6316 (1.86)  0.80 (0.4)  O7.046 (23.63)  O7.046 (23.63) 2358 (0.2}
Ceometric Mean (CV%) 6108 (20.4)  7.04 (95.1)  04.897 (243) 04837 (24.3)  23.88 (0.9)
Median 6.28 4.0 BRER BE.58 24.0
Range 4.36 - 9.95 4.0-237 TB.14 - 1374 TR14- 1374 235 - 24.0
05%C1 4508 - 8.034 1.19 - 1B.58 75.191 - 1189 75191 - 1189  23.70 - 24.07
15 mg N B 8 B T E]
Mean (SD) 15.16 (2.72) 450 (0.9) 20057 (43.07) 23177 (20.86)  21.89 (5.6)
Ceometric Mean (CV9%) 1496 (18.0)  4.43(19.9) 20495 (206)  220.16 (126)  20.82 (25.7)
Median 14.9 4.0 2312 232.8 239
Range 11.6 - 20.9 4.0- 6.0 124.2 - 2488 176.4 - 24B.8 B.0- 244
5% Cl1 12.89 - 17.44 375 - 525 17357 - 24558 19601 - 247.53  17.18 - 26.59
30 mg N T T T T T
Mean (SD) 28.93 (12) 5.80 (1.7) 435.41 (173) 435.41 (173) 23.90 (0.3)
Geometric Mean (CV%)  26.98 (41.6) 559 (20.6) 40954 (30.7) 40954 (39.7)  23.90 (1.1}
Median 27 6.0 3574 3574 24.0
Range 16.3 - 49.3 4.0 - 5.0 280.3 - 7364 280.3 - TI6.4 235-242
95%CI 17.8 - 40.06 4.21-7.39 275.45 - 59538 275.45- BO5.38  23.66- 24.14
45 mg N 31 a1 31 28 a1
Mean (SD) G015 (33) 6.23 (4.7) 831.53 (409.3) B78.2 (296.1) 22.45 (5.0)
Ceometric Mean (CV%)  52.62 (54.8) 551 (75.6)  7T24.36 (49.2) 801.30 (45.1)  21.55 (22.2)
Median 51.8 6.0 T20.3 752 24.0
Range 19.7 - 141 2.0-30.3 T2.67 - 1737 373.5- 1737 8.0 -30.3
95%C1 48.05 - 7225 4.50 - 7.96 681.41 - 981.65 724.73 - 10319  20.62 - 2428
G0 mg N 19 19 19 15 19
Mean (SD) S464(343) AR (L7) 12326 (5774) 1274 (5645 2310 (37)
Ceometric Mean (CV%)  78.14 (4D5) 459 (343) 11168 (46.8) 11693 (443) 2250 (15.9)
Median 802 4.0 1028 1136 24.0
Range 31- 150 20-80 488.3 - 2603 402.9 - 2693 B0-245
05%C1 68.1-101.2 4.04 - 5.64 054.31 - 15109 092308 - 1564.7  21.33 - 24.87

AUCan calculated using all subjects data; AUCo-t excludes subjects without data at 24 hrs;
Tiast = time of last observation;
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Table 4B: Ponatinib PK parameters in Cycle 2

Treatment  Statistic o 5 LR T2 AUCTy - CLas [T VI F T1/2:2 Accumulation
(ng/mL) (h) (ng/mL) (h-ng/mL) (L/h) (L) (h) Ratio
Z mg"” N 2 2 2z 2 2 2z 2 2z
Mean (SD) 2,955 (2.31) 5.00 (4.2) 1.062 (LE2)  58.2 (4T.16) 5115 (4L.5) 2653 (2157) 350 (0.141)  2.90 (0.95)
Geometric Mean (CV%) 2461 (78.2)  4.00 (84.9) 1630 (77.7)  47.69 (S8L.0)  41.89 (81.1) 2171 (81.3) 35.9 (0.4) 2.82 (33.0)
Median 2.06 5.0 1.96 58.2 51.1 2653 35.9 2.90
Range 1.32 - 4.59 2.0- 8.0 0.884 - 3.04 24.85 - B1.54 21.8 - 805 1128 - 4178 35.8 - 36 2,22 - 3.57
95%C1 -17.82 - 23.73 -33.12 - 43.12 -11.74 - 15.66 -365.5 - 481.9 -321.8 - 4241 -1.672a404 - 2.2036+404 346 - 37.2 -5.68 - 11.47
Tmg N 5 8 B 5 5 5 B B
Mean (SD) 6.653 (3.8) 4.35 (2.3) 3.688 (1.08) 1144 (68.12)  48.58 (33.3) 2575 (1796) 35.3 (7.99) 367 (2.06)
Geometric Mean (CV%) 5702 (57.0)  3.83 (53.3) 3.206 (53.7) 97.9 (59.5) 40.01 (68 .4) 2038 (69.8) 346 (22.6) 3.24 (56.1)
Median 6.05 4.1 3.16 80.28 44.8 2732 35.3 3.50
Range 2.16- 124 2.0- 8.0 1.21-6.46 38.6- 216.2 18.5 - 104 657.7 - 5282 24.6 - 45.6 141-7.01
95%C1 2,671 - 10.64 1.92 - 6.78 1.231 - 6.145 20.81 - 199 7.292 - 8O.B7 3446 - 4805 25.4-452 1.12 - 523
Emg N [ [ [ ] [ [ [ [
Mean (SD) 14.97 (3.26) 5.67 (1.5) 10.83 (2.92) 301 (73.41)  28.82 (11.1) 1831 (753.7) 156 (19) 3.15 (0.95)
Geometric Mean (CV%) 1459 (21.8)  5.50 (26.6) 1045 (26.9) 2009 (24.4) 2751 (38.4) 1679 (41.2) 123 (41.7) 3.03 (30.2)
Median 15.7 6.0 10.9 335.8 23.9 1047 38.2 2.99
Range B.61- 178 4.0- 8.0 6.02 - 14 156.3 - 342.8 233 -512 T73.5 - 2671 23 - 69.1 2.00 - 4.20
95%C1 11.54 - 18.39 4.09 - 7.25 T7.769 - 13.89 224 - 378 17.2 - 40.43 1040 - 2622 25.6 - 65.5 2.15 - 4.15
IS mg N & g8 8 8 g B ] 8
Mean (SD) 28.64 (14.1) 426 (L.T) 16.53 (10.2) 5106 (266.8)  37.68 (20.3) 1483 (547.5) 30.6 (9.18) 2.17 (1.14)
Geometric Mean (CV%)  25.82 (40.3)  3.94 (38.7) 1304 (615)  451.8 (52.3)  33.22 (53.9) 1410 (36.9) 29.4 (30.0) 1.94 (52.4)
Median 26.2 4.0 14.9 483.9 31.4 1382 28.4 1.01
Range 12.1 - 55.8 2.0- 6.0 5.81 - 36.3 205.9 - 1017 147 - 729 DE6.8 - 2670 1B.5 - 46.4 1.04 - 4.37
95%C1 16.84 - 40.43 2.88 - 5.64 8.037 - 25.02 2875 - T33.7 20.71 - 54.64 1025 - 1940 22.9 - 38.3 1.22-3.12
30 mg N 9 9 & 8 g B ] &
Mean (SD) 67.18 (19.1) 3.99 (1.0) 30.81 (87) 1120 (319.1)  28.79 (8.34) 905.5 (394.6) 23.9 (6.02) 1.91 (0.54)
Geometric Mean (CV%) 6459 (28.4)  3.85 (25.7) 20.85 (28.2) 1080 (28.5)  27.76 (29.0) 9366 (39.6) 231 (25.2) 1.83 (28.4)
Median 66.5 4.0 28.8 1067 28.2 037.4 23 1.98
Range 35.0 - 048 1.9-6.0 21.9 - 47.6 683.6 - 1640 18.3 - 43.9 474.9 - 1680 13.4-33.1 0.98 - 2.43
95%C1 52.53 - 81.83 3.20 - 4.78 23.54 - 38.09 852.9 - 1387 21.82 - 35.76 665.6 - 1325 18.8 - 28.9 1.46 - 2.37
45 mg" N 21 21 20 20 20 20 20 18
Mean (SD) &7.65 (43.8) 5.24 (1.4) 3538 (17.4) 1463 (7035)  39.6 (21.7) 1481 (1305) 244 (13.5) 1.74 (1.04)
Geometric Mean (CV%)  77.41 (49.9)  5.08 (26.7) 3492 (454) 1206 (48.1) 3471 (54.9) 1101 (94.2) 23 (55.5) 1.51 (59.9)
Median B5.0 4.8 35.6 1308 32.5 011.4 20.1 1.67
Range 343-179 3.9-82 11.7-73.2 473.3 - 2808 155 - 95.1 300.2 - 5850 11.8 - 66.5 0.49 - 5.27
95%C1 67.73 - 107.6 4.61 - 5.88 30.22 - 46.53 1134 - 1792 20.43 - 40.78 827.7 - 2133 18 - 30.7 1.22- 225
60 mg N 9 9 9 9 9 ] 9 B
Mean (SD) 106.2 (52.5) 4.47 (0.9) 4582 (43.3) 1771 (1230)  43.96 (18.9) 1180 (384.3) 20.5 (6.45) 1.58 (0.69)
Geometric Mean (CV%)  97.51 (49.4) 4.0 (19.5) 38.18 (88.6) 1521 (69.5)  30.43 (42.9) 1123 (32.6) 19.7 (31.5) 1.47 (43.4)
Median a3 4.0 35.8 1417 42.3 1108 18.5 1.39
Range 54.3 - 231 4.0-6.0 17.6 - 153 BOT.5 - 4752 126 - 743 650.6 - 1695 14 - 35.7 0.84- 294
95%CI 65.84 - 146.6 3.80 - 5.14 15.55 - 82.09 825.4 - 2717 20.46 - 58.45 884.6 - 1475 155 - 254 1.01 - 2.16

&Note that Patients 005-0001 (2 mg), 005-0034 (45 mg), 011-0013 (45 mg) and 011-0016 (45 mg) had treatment interruptions within 7 days of the C2D1 PK
assessment, and so are not included in summary tables

3.2.2.5. Bioavailability during multiple-dosing

In a study in patients with advanced haematological malignancies, repeated dosing resulted in
increased values for ponatinib Cmax and AUC. The accumulation ratios for dose levels between
15 and 45 mg per day were between 1.74 and 2.17 (Study 101; see Table 4).

3.2.2.6. Effect of administration timing

There were no data submitted on the effect of time of dosing. In the pivotal efficacy and safety
study (201) subjects were instructed to take the drug at the same time each day.

3.2.3. Distribution
3.2.3.1. Volume of distribution

A study using intravenous administration of ponatinib has not been conducted and hence the
true volume of distribution for the drug has not been established. At steady state in patients
with haematological malignancies receiving 15-45 mg per day, the geometric mean values for
apparent volume of distribution (Vz/F) were between 926.6 and 1410 L, suggesting extensive
distribution to tissues (Study 101; see Table 4).

3.2.3.2. Plasma protein binding

According to a report of an in-vitro study (ARP 053), protein binding of ponatinib in human
plasma was > 99.9% at all concentrations tested (100 - 3,000 ng/mL). The specific proteins
were not identified.

3.2.3.3. Erythrocyte distribution

According to a report of an in-vitro study (ARP 053), the blood/plasma concentration ratio in
human blood was 0.94 - 0.97 over the concentration range tested (120 - 3,000 ng/mL). This
indicates that ponatinib was not preferentially distributed to either plasma or erythrocytes.

3.2.3.4. Tissue distribution

There were no clinical data relating to tissue distribution.
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3.2.4. Metabolism

In a mass balance study in healthy volunteers (Study 104), approximately 5% of an orally
administered dose of ponatinib was excreted in the urine. Unchanged ponatinib in the urine
accounted for < 1% of the administered dose. These data indicated that the drug is
predominantly metabolically cleared.

3.2.4.1. Sites of metabolism and mechanisms / enzyme systems involved

No specific clinical data were provided on sites of metabolism. It is assumed that the liver is
likely to be the predominant site.

According to the Summary of Clinical Pharmacology, ponatinib is metabolised by numerous
pathways, as shown in Table 5. The predominant metabolite in plasma (AP24600 or M14) is
produced by amide hydrolysis.

Table 5: Ponatinib human biotransformation pathways

Biotransformation Pathway

Hydroxylation

N-Oxidation (AP24734)

Onidation and lactam formation
Lactam formation or N-oxidation with
Double oxidation with lactam formation
N-Demethylation ( AP24567)
N-Demethylation and hydroxylation
Despiperazinyl acid

Amide hydrolysis (AP24600, AP24592) 3

Ponatinib Phase I

Methylation

Glucuronide conjugation

Ponatinib Phase II Sulfate conjugation

Hydroxylation and glucuronidation
Methylpiperazine to COOH-and glucuronide
AP24600 (M14) Metabolism AP24600 Methylester (AP25407)

pathway AP24600 Glucuronide

AP24592 (M19)*
Aniline Metabolism Pathway

Aniline Acetylation

In an early in vitro study conducted with human liver microsomes and human hepatocytes
(ARP258), it was reported that ponatinib was metabolized by CYP3A4. A subsequent interaction
study (Study 103 - see below) with the CYP3A4 inhibitor ketoconazole confirmed a clinically
significant role for metabolism by CYP3A4.

The clearance (CL) of ponatinib has not been defined, as there are no PK data following IV
administration. The apparent clearance (CL/F) for ponatinib at steady state, when administered
to patients at the recommended dose of 45 mg daily, was 34.71 L/hr (geometric mean).
Geometric mean half-life was 22 hours (Study 101; see Table 4).

3.2.4.2. Metabolites identified in humans
3.24.2.1 Active metabolites

It appears from the documentation provided that none of the identified metabolites have
significant activity.

3.2.4.2.2. Other metabolites

The main metabolite is AP24600 or M 14, which accounts for 14.9% of drug-related material
circulating in plasma. Other metabolites include AP24600 glucuronide or M15 (3.4%), AP24534
despiperazinyl acid or M23 (7.0%) and ponatinib glucuronide or M29 (6.0%).

Unchanged ponatinib accounted for 25.5% of drug-related material circulating in plasma.

Submission PM-2013-02061-1-4 Extract from the Clinical Evaluation Report for Iclusig Page 13 0of 112



Therapeutic Goods Administration

3.2.4.3. Pharmacokinetics of metabolites

There was no data in module 5 of the submission concerning the PK of the main metabolite
AP24600, apart from an in vitro study that showed that it is 93.5% protein bound in plasma.
Some of the PK studies measured another metabolite (AP24567 or M42), which was initially
thought to be a major metabolite on the basis of in vitro data. However, subsequent studies
demonstrated that it is only a minor metabolite in vivo.

3.2.5. Excretion
3.2.5.1. Routes of excretion

A mass balance study in healthy volunteers demonstrated that the ponatinib and its metabolites
are predominantly excreted in faeces (Study 104).

3.2.5.2. Renal clearance

In a mass balance study in healthy volunteers (Study 104), approximately 5% of an orally
administered dose of ponatinib was excreted in the urine. Unchanged ponatinib in the urine
accounted for < 1% of the administered dose. These data indicated that renal clearance of
ponatinib is not significant.

3.2.6. Intra- and inter-individual variability of pharmacokinetics

Between-subject variability in PK parameters was high, with coefficients of variation (CV%) of
approximately 50% for steady state Cmaxand AUC when ponatinib was administered at 45 mg
per day.

3.2.7. Pharmacokinetics in other special populations
3.2.7.1. Pharmacokinetics in subjects with impaired hepatic function

No studies examining the effect of hepatic impairment on the PK of ponatinib. In the population
PK analysis, markers of hepatic function (AST, ALT, bilirubin) were not found to be covariates
with a significant effect on ponatinib PK. However, the studies that provided the data for the
population PK analysis excluded subjects with significant hepatic dysfunction.

Comment: As ponatinib is drug that is metabolically cleared, the absence of data in subjects
with hepatic impairment is considered a significant deficiency in the application. According to
the Summary of Clinical Pharmacology, ‘a single dose safety and pharmacokinetic study of
ponatinib in subjects with chronic hepatic impairment and in matched healthy adults is planned’.

3.2.7.2. Pharmacokinetics in subjects with impaired renal function

No studies examining the effect of renal impairment on the PK of ponatinib. In the population
PK analysis, creatinine clearance was not found to be a covariate that had a significant effect on
ponatinib PK. However, the studies that provided the data for the population PK analysis
excluded subjects with significant renal impairment.

Comment: As ponatinib is drug that is metabolically cleared, the absence of data in subjects
with renal impairment is not considered a significant deficiency in the application.

3.2.7.3. Pharmacokinetics according to age

In the population PK analysis increased age was found to be associated with decreased
ponatinib clearance.

3.2.7.4. Pharmacokinetics related to genetic factors

In the population PK analysis, race was not found to be a covariate that had a significant effect
on ponatinib PK.
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3.2.8. Pharmacokinetic interactions
3.2.8.1. Pharmacokinetic interactions demonstrated in human studies

A study in human volunteers demonstrated that co-administration of ponatinib with the
CYP3A4 inhibitor ketoconazole had a significant effect on systemic exposure to ponatinib, with
AUCw increasing by 78% and Cmax increasing by 47% (Study 103 - see Table 6AB).

Table 6A: Study 103. Summary of PK results

Ponatinib PK Parameters T Coman AUCy, AUCy. Thnz CLF VoF
Statistic {h) ng/mL)  (h'ng/mL} _ ih“ng'mL) (L] (L} L}
ponatnib n 22 22 22 22 22 2 2
alone (N=22) Mean 582 17.45 4429 508.1 3526 3448 1744
5D 137 6.284 158.7 1928 4364 1573 8889
CV % 235 36.0 358 B0 124 456 510
Menimum 20 355 137 im %9 163 944
Median 6.00 16.0 430 4970 69 3018 1516
Maximum 80 286 746 92 451 879 5120
GeohMean MNA 16.08 413.5 4722 NA 3TE 1604
GeoCV % MNA 485 413 420 MNA 420 404
ponatinb with  n 22 22 2 19 21 19 19
ketoconazole Mean 82T 2467 740.3 831.1 3742 2019 105
(N=22) sD 128 7.579 2548 2908 5488 6853 3515
CV % 204 07 344 B0 147 339 335
Minimum 50 1.3 345 416 210 105 567
Median 6.00 2330 678.5 TaB 4 3745 2004 9783
Maximum 8.0 429 1290 1420 460 361 2110
Geollean NA 23.59 T00.7 7853 NA 1910 1001
GealV % NA 36 350 356 NA 356 325

CV = Coefficient of variation; GeoMean = Geometric mean, GeoCV = Geometric CV, N = number of
subjects receiving treatment; n = number of subjects with contributing data; NA = Not applicable;

Estimated
Reference Test Ln-transformed  mean ratio 90% Confidence Interval
treatment (R) treatment(T) parameter (T/R) in % Lower limit __ Upper limit
Ponatinib
ponatinib
ponatinit with AUCs.. 178.02 166.24 190.63
alone ketoconazole AUG, 170.07 159.45 181.39
Conm 146.57 132.80 161.76
Analyte=Ponatinib
] -8 Regimen: Ponatinib alone
g wliw, & Regimen: Ponatinib with ketoconazok
2 i
§ P i
: -1 IN
§ s
. H
g w43 H
i,
4 . ' " : " ' ¥ n 3
5
£ 3
1 12 u % 4 @ 2 ] %
Mominal time (h)
Source: Figure 14.2.1.3.1
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Table 6B: AP 24567 PK results are summarised below.

AP24567 PK Parameters Tmax Com AUCes AUCs- tiaz CUF VzF
Treat t Statistic {h} (ngmL) _(h*ng/mL) (h'ng/mL) (h) {Lh) (L)
ponatinib n 2 2 2 2 13 MNA NA
alone (N=22) Mean 546 0.6273 1545 2565 37.56 MNA NA
sD 154 02559 8.595 13.02 1492 NA NA
CV % 281 408 556 08 39.7 NA NA
Minimum 40 0.13 0.562 16.4 1.1 NA NA
Median 500 05990 12.75 2565 3334 NA NA
Maoimum 12.0 127 288 349 56.4 NA NA
GeoMean NA 0.5684 1225 2394 NA NA NA
GeoCV % NA 533 105.5 57.1 NA NA NA
ponatinbwith n 2 2 2 0 0 NA NA
ketoconazole ~ Mean 682 01917 5.265 - - NA NA
(N=22) sD 21 005198 3.999 - - NA NA
CV % 309 271 76.0 - - NA NA
Minimum 50 0.116 0411 - - NA NA
Median 6.00 0.1845 5.108 - - MNA NA
Maximum 120 0292 142 - - NA NA
GeoMean NA 0.1850 3.52 - NA NA NA
GeoCV % NA 279 141.9 - NA NA NA

CV = Coefficient of variation; GeoMean = Geometric mean, GeoCV = Geometric CV, N = number of
subjects receiving treatment, n = number of subjects with contributing data; NA = Not applicable;

Estimated
Reference Test Ln-transformed  mean ratio 90% Confidence Interval
treatment (R) L T parameter (T'R) in % Lower limit Upper limit
AP24567
ponatinib
ponatinib with AUCq, 29.16 20.02 4248
alone ketoconazole Cou 3za7 21.77 3725
3.2.9. Clinical implications of in vitro findings

The following in vitro studies were included in Module 5 of the submission:

e ARP 267 examined the ability of ponatinib and its metabolite AP24600 to inhibit the activity
of CYP450 enzymes (1A2, 2B6, 2C8, 2C9, 2C19, 2D6, and 3A4/5) in human liver microsomes.
Both agents only inhibited these enzymes at concentrations well above their respective in
vivo steady state Cmax values. It was concluded that drug-drug interactions due to inhibition
of CYP450 enzymes by ponatinib or AP24600 were highly unlikely.

e XT103117 examined the ability of ponatinib to induce CYP450 enzymes (1A2, 2B6 and
3A4/5) and the expression of MDR1 (PgP) mRNA levels in cultured human hepatocytes. At
concentrations close to the in vivo steady state Cmax (0.2 pM or 106 ng/mL), ponatinib did
not induce either CYP450 enzymes of MDR1 mRNA expression. At higher concentrations
(0.6 uM and above) ponatinib caused ‘slight’ induction of CYP enzymes.

e 11ARIAP5RI investigated whether ponatinib is a substrate for, or inhibitor of, various
membrane transporters. The drug was found to be an inhibitor of both P-glycoprotein and
BRCP. It was also found to be an inhibitor of BSEP, but only at concentrations well in excess
of the steady state Cmax in humans. Ponatinib did not inhibit the transporter proteins
OATP1B1, OATP1B3, OCT1, OCT2, OATP1 AND OATP3. The drug was not a substrate for
OATP1B1, OATP1B3 or OCT1. Based on these data, ponatinib may have the potential to
increase plasma concentrations of co-administered substrates of P-glycoprotein (for
example, digoxin) or BCRP (for example, methotrexate).

In addition, the solubility of ponatinib is reduced at high pH. Drugs that increase gastric pH may
therefore interfere with ponatinib absorption.

3.2.10. Evaluator’s overall conclusions on pharmacokinetics

In general, the pharmacokinetics of ponatinib have been adequately investigated. There are two
significant deficiencies in the submitted PK data:

o The absolute bioavailability of ponatinib has not been defined; and

e There are no adequate data on the PK of ponatinib in subjects with hepatic impairment.
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4. Pharmacodynamics

Only one of the submitted studies (Study 101) provided pharmacodynamic data. It examined
the effect of ponatinib on levels of phosphorylated CRKL (pCRKL) in peripheral blood
mononuclear cells of patients with CML or Ph+ALL. pCRKL is an adapter protein for BCR-ABL,
and measurement of pCRKL levels can be used as a surrogate for measuring BCR-ABL activity in
vivo.

A summary of the PD data from Study 101 is provided in (Table 7). The study demonstrated that
ponatinib reduced pCRKL levels, consistent with inhibition of BCR-ABL activity.

Table 7: Study 101. Summary of PD data

18 - pCRKL Inhibition
16 W =50%
" ]
E 14 @ =25% to <30%
2 1241 o9%
a
B 107
-
-E 8
5 6
Z 4
i
il m I
) 4‘3‘15‘30‘45‘60
Dose Cohort (mg) ‘

5. Dosage selection for the pivotal studies

The starting dose of 45 mg per day was selected because it was the maximum tolerated dose in
the first in man study.

6. Clinical efficacy

6.1. Pivotal efficacy study — Study 201
6.1.1. Study design, objectives, locations and dates

Study 201 is a Phase II, single arm, open-label trial conducted in patients with CML or Ph+ ALL.
Patients were enrolled into one of six cohorts depending on the nature of their disease and the
presence or absence of the T315] mutation of BCR-ABL, as shown in the following table.

Table 8: Study design. Patient enrolment into one of six cohorts based on the nature of
their disease and the presence or absence of the T315] mutation of BCR-ABL.

CP-CML AP-CML BP-CML/Ph+ ALL

Resistant or intolerant to
dasstinib or pilofinib Cohort A Cohort C Cohort E
'] T315I mutation Cohort B Cohort D Cohort F

ALL=acute lymphoblastic leukemia, AP=accelerated phase, BP=blast phase, CML=chronic myelo1d leukemia,
CP=chronic phase. Ph+=Philadelphia chromosome-positive

The primary objective of this study was to determine the efficacy of ponatinib in patients with
CML in CP, AP, or BP or with Ph+ ALL who were either a) resistant or intolerant to either
dasatinib or nilotinib, or b) had the T315I mutation. The secondary objectives of this study were
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to: 1) further characterize the anti-leukemic activity of ponatinib in these patients as evidenced
by clinical responses, molecular responses, and clinical outcomes; 2) characterize the molecular
genetic status of patients; and 3) examine the safety of ponatinib in these patients.

The study is being conducted in 68 centres in Australia, Belgium, Canada, France, Germany,
[taly, South Korea, the United Kingdom, the United States, the Netherlands, Spain, and Sweden.

The first patient was enrolled on 21 September 2010. The study is ongoing, and the data cut-off
date for inclusion in the submitted study report was 27 April 2012. The study report itself was
dated 13 July 2012.

6.1.2. Inclusion and exclusion criteria

The definitions used for the different phases of CML are shown in Table 9.The inclusion criteria
for the study are listed in Table 10, and the exclusion criteria are shown in Table 11.

Subjects could be enrolled in the study and commence treatment if they had a prior history of
having the T315] mutation, without having previous exposure to dasatinib or nilotinib. All
subjects were required to undergo mutation testing at baseline as part of the trial. If a subject
with a prior history of a positive T315] mutation was found to have a negative mutation test
after enrolment, the efficacy data generated by that subject was not included in the efficacy
analyses.

Table 9: Study 201 - Definition of CML phases

CML Phase Criteria

Chronic Phase (CP) <15% blasts n peripheral blood or bone marrow

and

<20% basophils in peripheral blood

and

<30% blasts + promyelocytes in peripheral blood or bone marrow
and

>100x 10° platelets/L in peripheral blood

and

No extramedullary disease
Accelerated Phase >15% and <30 % blasts i peripheral blood or bone marrow
(AP) or

>20% basophils in peripheral blood or bone marrow

or

>30% blasts + promyelocytes in penipheral blood or bone marrow (but < 30%
blasts)

or

<100 x 10° platelets/L in peripheral blood unrelated to therapy
or

Cytogenetic. genetic evidence of clonal evolution

And

No extramedullary disease

Blast Phase (BP) =30% blasts in peripheral blood or bone marrow

or

Extramedullary disease other than hepatosplenomegaly

The required mutational analysis was performed at a single central laboratory in the United
States, to ensure uniformity in the testing procedure, and standardized analysis and reporting of
the results.
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Table 10: Study 201 - Inclusion criteria

1. Patients had CML in any phase (CP, AP, or BP of any phenctype) or Ph+ ALL (defined in
Sections 12.3 and 12 4 of Appendix 16.1.1).

b.

All patients were required to have screeming bone mamow (BM) cvtogenetics
with conventional banding performed within 42 days prior to muhatng treatment,
Examunation of at least 20 metaphases was required. Having less than

20 metaphases exammned necessitated repeating the BM aspirate.

Patients had to either meet criterion 2 or 3:

2.  Have been previously treated with and resistant, or intolerant, to etther dasatnib or
nilotimib:

2.1

L]
B

24

Resistance was defined for CP-CML patients (CP at the time of iutiation of
dasatuub or mlotmb therapy) as follows, Panents had to meet at least 1 cntenon,

a, 3 months after the imtianon of therapy: No cytogenetic response (~-95%
Ph+) or falure to achieve CHR
b 6 months after the imtaton of therapy: Less than a munor cytogenehc
response (~65% Ph+)
c 12 months after the tnation of therapy: Less than a pamial cytogenenc
response (PCYR) (=35% Pht)

d At any tume after the mtiation of therapy, the development of new
BCR-ABL kinase domam mutations in the absence of CCyR

e At any tume after the mtiation of therapy, the development of new clonal
evolunon m the absence of CCvE

f At any time after the mitiation of therapy, the loss of any cytogenstic
response [from complete ((Po), partial (1% 1o 35%), nunor (36% 10 63%).
or mummal (66% 1o 93%) 1o a response at least 1 grade worse], confirmed
i at least 2 consecutive analyses, separated by at least 4 weeks

Z At anvy time after the mtiation of therapy, progression of disease (to AP or
EF)

Resistance was defined for AP-CML patents {defined at the time of imtiation of

dasatmib or milotmb therapy) as follows. Patients had to meet at least 1 cntenon.

a 3 months after the ininanon of therapy: falure to achieve a MaHR

b. At any tume after the mitiation of therapy, the loss of a MaHE., confirmed
in at least 2 consecutive analyses, separated by at least 4 weeks

€ At any tume after the mutiaton of therapy, the development of new
BCR-ABL kinase doman mutations i the absence of a MaHR

Resistance was defined for BP-CML patients (defined at the time of imitiation of
dasatinib or nilotimb therapy) and Ph+ ALL patients as follows. Patients had to
meet at least 1 entenon.

One month after the imtiation of therapy: failure to achieve a MaHR

At any tume after the mitiation of therapy, the loss of a MaHE. confirmed
0 at least ] consecutive analyses, separated by at least | week

. At any tume after the mitation of therapy, ihe development of new
BCR-ABL kinase domain mutations in the absence of a MaHR

Intolerance to dasatimb or mlotimb was defined as:

a Non-hematologc intolerance: Pavients with grade 3 or 4 toxscity while on
therapy, or with persistent grade 2 tomcity, unresponsive to optimal
management, nchuding dose adjustments (unless dose reduction was not
considered in the best interest of the patent of response was already
suboptimal) in the absence of a CCyR for CP-CML patients or MaHR for
AP-CML. BP-CML. or Ph+ ALL patients

b. Hematologic mntolerance: Patients with grade 3 or 4 toxacrty (absolute
neutroplul count [ANC] or platelets) while on therapy that was recurrent
after dose reduction to the lowest doses recommended by manufacturer
(80 mg daly [QD] for dasanmb; 400 mg QD for mlotmb) i the absence
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Table 11: Study 201 - Exclusion criteria

1. Receved TEI therapy withuin 7 days prior to receiving the first dose of ponatimb, or had not
recovered (grade 1 by NCICTCAE, v. 4.0) from AEs (except alopecia) due to agents
previously admansstered.

=

Recerved other therapes as follows:

a. For CP-CML and AP-CML patients, recetved hydroxyurea or anagrelide wathin
24 hours pnor to recerving the first dose of ponatib, mterferon, cytarabme, or
mmmunotherapy within 14 davs, or any other cyvtotoxic chemotherapy,
radiotherapy. or investigational therapy within 28 days prior to recerving the first
dose of ponatimb,

b For BP-CML patients, recerved chemotherapy within 14 days prior to the first
dose of ponatimb. Otherwise 2a applisd.

¢ For Pht+ ALL patients, receved comicosterods withun 24 hours before the first
dose of ponatib, or vincristne within 7 days prior to the first dose of ponatinb,
or received other chemotherapy within 14 days prior to the first dose of
ponatmub. Otherwise, Xa applied.

d Al patenrs were excluded if they had not recovered (=grade 1 by NCI CTCAE,
v. 4.0) from AEs (except alopecia) due to agents previously admumistered.

3. Underwent avtologous or allogeneic SCT <60 days pnior to recerving the first dose of
ponatmb; any evidence of ongomg graft-versus-host disease (GVHD), or GVHD requunng
immunosuppressive therapy,

4.  Medicanons known to be associated with Torsades de Pointes. These medications are listed
in Attachment B of Appendix 16.1.1.

3. Concurrent treatment with immunosuppressive agents, other than corticosteronds prescribed

for a short course of therapy

Previously treated with ponatib

Patents with CP-CML were excluded if they were i CCyR

Patients with AP-CML, BP-CML, or Ph+ ALL were excluded 1f they were in MaHR.

Had active central nervous system (CINS) disease as evidenced by cyvtology or pathology.
In the absence of climcal CNS disease, lumbar penciure was not required.  History itself of
CNS mvolvement was not exclusionary if CNS had been cleared with a documented
negative lombar puncture.

o om o @

10. Had sipmficant or active cardiovaseular disease, specifically inchading, but not restricted to:
a2  Myocardial infarctron within 3 months prior to first dose of ponatuub,
b. Hustory of chmecally sspmuficant atnal arrhythoua or any ventncular archythnua,
¢, Unstable angina withan 3 months prior 1o first dose of ponatumb,
d  Congestive heart faslure within 3 months prior 1o first dose of ponatinib,
11. Had a signaficant bleeding disorder unrelated vo CML or Ph+ ALL.
12, Had a lustory of pancreantis or alcohol abuse.

13, Had uncontrolled hyvpernglycendemua (nglycendes =450 mg/dL)

14, Had malabsorption syndrome or other gastroimntestinal illness that could have affected
absorption of orally adoumistered ponatiab

15, Had been diagnosed with another primary malignancy within the past 3 years (except for
non-melanoma skin cancer or cervical cancer i satu, of controlled prostate cancer, which
were allowed within 3 vears).

16. Were pregnant or lactating. Women of chaldbeanng potential had to agree to effective
contraception from the time of sipgning informed consent through the Follow-up Visi,
approximately 30 days after last dose of ponatinb.

17. Had undergone major surgery (with the exception of munor surgacal procedures, such as
catheter placement or BM biopsy) within 14 days prior 1o first dese of ponatindb,

18, Had ongomg or active mfection (including known history of buman mmunodeficiency
vins [HIV), hepatntis B vaus [HBV), or hepatins © virus [HCV]). Testing for these viruses
was not required in the absence of history.

19, Suffered from anv condition or illness that, m the opinion of the investugator or the medical

momtor, would have compromised patient safety or mterfere wath the evaluation of the
safety of the study drug,
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6.1.3. Study treatments

All patients were commenced on ponatinib 45 mg once daily. They were instructed to take the
drug at the same time each day, with or without food, and not to have anything to eat or drink
(other than water) for 2 hours afterwards.

In the event of toxicity, the dose could be reduced to 30 mg per day and then to 15 mg per day if
necessary. If a patient continued to experience unacceptable toxicity at the 15 mg daily dose,
discontinuation of the drug was recommended. The study used 45 and 15 mg tablets, with the
same formulation as proposed for registration.

Treatment was continued until disease progression occurred, intolerance developed, consent
was withdrawn or the investigator decided to withdraw the patient.

The following treatments were prohibited during the trial: other anticancer therapy,
investigational drugs or devices, medications known to be associated with Torsades de Pointes,
herbal preparations and elective surgery requiring inpatient care. Although not prohibited it
was recommended that the following agents be avoided: potent inhibitors, inducers or
substrates for CYP3A4 and drugs that prolong the QT interval.

6.1.4. Efficacy variables and outcomes
The main efficacy variables were:

e Cell counts in peripheral blood and bone marrow, and the presence or absence of
extramedullary disease (for example, splenomegaly and hepatomegaly)

o The presence or absence of Ph+ve cells in metaphase in bone marrow

o Thelevels of BCR-ABL ribonucleic acid (RNA) transcripts relative to ABL RNA transcripts, in
peripheral blood and bone marrow, as measured by quantitative reverse-transcriptase
polymerase chain reaction (QRT-PCR).

The main efficacy outcomes were haematological, cytogenetic and molecular response rates.
The definitions used for response are summarised in Table 12.
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Table 12: Study 201 - Definitions of response

Disease Tvpe of Response
CP-CML Complete Hematologic Response (CHR)
= White blood count (WBC) <institational upper limit of normal (ULN)
= Platelets <450,000/mm?
= No blasts or promyelocytes in peripheral blood
= =5% myelocytes plus metamyelocytes in penipheral blood
=  Basophils <5% in peripheral blood
= No extramedullary involvement (including no hepatomegaly or splenomepaly)
AP-CML Major Hematologic Response (MaHR)
‘BP:CMI’mJ d Complete Hematologic Response (CHR) | No Evidence of Leukemia (NEL)
Ph+ALL = White blood count (WBC) »  WBC <institutional ULN
<institutional upper limit of normal = No blasts or promyelocytes in peripheral
(ULN) blood
= Absolute neutrophil count (ANC) =  Bone marrow blasts =5%
=1000/mm* = <5% myelocytes plus metamyelocytes in
= Platelets =100,000/mm* peripheral blood
= No blasts or promyelocytes in »  Basophils <5% in peripheral blood
peripheral blood »  No extramedullary involvement
=  Bone marrow blasts <5% (inchding no hepatomegaly or
= =5% myelocytes plus splenomegaly)
metamyelocytes i peripheral = At least one of the following:
blood (1) 20.,000/mm*<platelets
=  Basophils <5% in peripheral blood =100,000/mm?
= No extramedullary involvement (i) 500/mm*<ANC< 1000/mm®
{(including no hepatomegaly or
splenomegaly)
CML (all Major Cytogenetic Response (MCyR)
phases) and Defined as CCyR+PCyR.
Ph+ALL Complete Cvtogenetic Response (CCYR)
Defined as no Ph+ cells
Partial Cytogenetic Response (PCvR)
Defined as 1% to 35% Ph+ cells
CML (all Major Molecular Response (MME)
phases) and Defined as a =0.1% ratio of BCR-ABL to ABL transcripts on the International Scale (IS) (ie,
Ph+ALL <0.1% BCR-ABL™: patients must have the b2a2/b3a2 (p210) transcript), in peripheral blood
measured by quantitative reverse transcriptase polymerase chain reaction (qRT-PCR)
Molecular Response 4 (MRE4)
Defined as =0.01% BCR-ABL" in peripheral blood measured by gRT-PCR
Complete Molecular Response (CMRA.5)
Undetectable BCR-ABL transcripts in peripheral blood with a >4.5 log sensitivity on the IS,
measured by gRT-PCR
BP-CML and | Bone Marrow MMR
Ph+ALL Defined as a =0.1% ratio of BCR-ABL to ABL transcripts on the International Scale (IS) (ie,
<0.1% BCR-ABL": patients must have the b2a2/b3a2 (p210) transcript). in bone marrow
measured by quantitative reverse transcriptase polymerase chain reaction (gRT-PCR)

The primary efficacy outcome for patients with chronic phase CML (Cohorts A and B) was major
cytogenetic response (MCyR) rate (that is, the proportion of patients who achieved either a
complete or partial cytogenetic response [CCyR or PCyR]).

The primary efficacy outcome for patients in the other cohorts (C to F) was major

haematological response (MaHR) rate (that is, the proportion of patients who achieved either
complete haematological response [CHR] or no evidence of leukaemia [NEL]).

The secondary endpoints used in the study are shown in Table 13. The definitions used for
disease progression (used for some of the secondary endpoints) are shown in Table 14.
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Table 13: Study 201 - Secondary endpoints

Secondary Efficacy Endpoints

For Cohorts A and B, the secondary efficacy endpoints are:

Hematologic responses: CHR, defined as the proportion of patients who
achieved CHR. that was confirmed by a CBC with differential at least 28 days
after the minial criteria were met; and

Cytogenetic responses: confirmed MCyR., defined as the proportion of patients
who achieved a confirmed CCyR. or PCyR at 2 consecutive assessments at least
4 weeks apart (for patients not in PCyR at study entry). or the proportion of
patients who achieved a confirmed CCyR at 2 consecutive assessments at least
4 weeks apart (for patients in PCyR at study entry); and

Molecular responses: MMR, defined as the proportion of patients who met the
critenia for MMR at least once after the imtiation of study treatment.

For Cohorts C through F, the secondary efficacy endpoints are:

d

e,

Cytogenetic responses: CCyR, PCyR, confirmed MCyR (see definition above);
and

Molecular responses: MMR (see definition above).

For all patients:

f.

Time to response, defined as the interval from the first dose of study treatment
until the critena for response are first met, censored at the last assessment of
response; and

Duration of response, defined as the interval between the first assessment at
which the critenia for response were met until the critenia for progression (as
defined below and in Artachment A of Appendix 16.1.1) were met, censored at
the last date at which the cnitena for response were met: and

Progression-free survival, defined as the mterval from the first dose of study
treatment until the criteria for progression were met (as defined below and in
Attachment A of Appendix 16.1.1) or death. censored at the last response

assessment: and

Overall survival, defined as the mterval from the first dose of study treatment
untl death. censored at the last date at which the patient was known to be alive.

Table 14: Study 201 - Definitions for disease progression

Criteria for progression:
1. Progression from CP-CML (O'Brien et al, 2003)

a.
b.

c.
d.
e

f

Death

Development of AP-CML or BP-CML

Loss of CHR (in the absence of cytogenetic response)
Confirmed by development in CBCs at least 4 weeks apart
Loss of MCyR.

Increasing WBC in patients without CHR. defined by doubling of WBC to =20K
on 2 occasions at least 4 weeks apart (after the first 4 weeks of therapy)

2. Progression from AP-CML (Apperley et al, 2009)

a.
b.
c.

d.

Death
Development of confirmed BP-CML
Loss of previous major or minor hematologic response over a 2-week period

No decrease from baseline levels in percentage blasts in peripheral blood or BM
on all assessments over a 4-week period

3. Progression from BP-CML or Ph+ALL (Talpaz et al. 2006)

a.

b.

Death
Increasing blasts in peripheral blood or BM over a 4-week period

Comment: The endpoints chosen are standard for trials in CML/Ph+ALL, and were used in the
trials submitted to the TGA for approval of other TKIs. The relevant EMA guideline currently
adopted by the TGA 4 recommends the use of cytogenetic response rate as the appropriate
primary efficacy outcome measure in patients with chronic phase CML. It suggests that it may
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also be the appropriate primary endpoint in accelerated phase and blast crisis, but recommends
that regulatory advice be obtained from the EMA.

For subjects in Cohorts A and B complete blood counts (CBCs) were performed on Days 1, 8, 15,
and 22 of cycle 1, days 1 and 15 of cycles 2 and 3, on day 1 of cycles 4 to 13, at the end of every 3
cycles to cycle 39 and after every 6 cycles. For subjects in Cohorts C to F, CBCs were performed
on Days 1, 8, 15, and 22 of cycle 1, days 1 and 15 of cycles 2-26, then after every 3rd cycle until
cycle 39 and then after every 6t cycle.

Bone marrow (BM) aspirate was required every 3 months for CP-CML patients through the end
of Cycle 27; and at the end of Cycle 1, Cycle 2, and then every 2 months until Cycle 24 and at the
end of Cycle 27 for AP-CML, BP-CML and Ph+ ALL patients. After 27 cycles, CP-CML patients
who were not in CCyR continued to require a BM aspirate and cytogenetic assessment every 6
cycles. After 27 cycles, AP-CML, BP-CML, and Ph+ ALL patients who were not in CCyR continued
to require a BM aspirate and cytogenetic assessment every 3 cycles until Cycle 39 and
subsequently every 6 cycles.

Molecular response sampling (BCR-ABL transcript quantitation by PCR) was performed, for AP-
CML, BP-CML and Ph+ ALL patients, at baseline, and at the end of cycle 2, at the end of even
cycles 4-24, then at the end of every 3d cycle until cycle 39 and then after every 6t cycle. For
CP-CML patients it was performed at baseline, at the end of every 3rd cycle until cycle 39, and
then after every 6t cycle.

6.1.5. Randomisation and blinding methods

Patients were not randomised in the study. Patients were allocated to a specific cohort based on
their disease status. There was no blinding used in the trial.

6.1.6. Analysis populations
The Safety Population included all subjects who received at least one dose of the study drug.

The Treated Population also included all subjects who received at least one dose of the study
drug. However, it excluded subjects who commenced in the trial on the basis of a prior history
of a positive T315] mutation, but who were found to have a negative test at baseline.

The Per Protocol Cytogenetic Population included all patients in the treated population with a
baseline cytogenetic assessment with at least 20 metaphases examined. Patients with <20
metaphases examined at baseline, CCyR at baseline, or missing baseline cytogenetic
assessments were excluded.

The Per Protocol Hematologic Population included all patients in the treated population in
Cohorts C to F with a baseline BM assessment for which the percentage of BM blasts was
determinable. Patients with missing baseline bone marrow blasts or those with MaHR at
baseline were excluded.

6.1.7. Sample size

For Cohort A, the null or ‘uninteresting’ MCyR rate was considered to be 20%, as some small
published studies had suggested that this magnitude of response could be achieved using
dasatinib in subjects who had failed nilotinib and vice-versa. A MCyR rate of 35% was
considered as an alternative MCyR rate of interest. It was calculated that a sample size of 100
patients would provide at least 85% power to distinguish between a null response rate of 20%
and the alternative rate of 35%, with an overall alpha level of 0.05.

For Cohort B, the null or ‘uninteresting’ MCyR rate was considered to be 10%, and a rate of 35%
would be considered of interest. It was calculated that 60 patients would be needed to provide
approximately 98% power to distinguish between a null response rate of 10% and an
alternative response rate of 35%, with an overall alpha level of 0.05.
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For Cohorts C to F, the null or uninteresting MaHR rate was set at 10% and the alternative rate
of interest was set at 30%. It was calculated that 40 patients in each of these cohorts would
provide 89% power to distinguish between these two rates.

Initially therefore a total of 320 subjects were planned to be enrolled.

During the conduct of the trial it became apparent that subjects were accruing more rapidly in
those cohorts enrolling patients who were resistant or intolerant to dasatinib/nilotinib (Cohorts
A, C and E) than in the cohorts enrolling patients with the T3151 mutation (Cohorts B, D and F).
Demonstration of efficacy in subjects with the T315] mutation was a primary objective of the
study. In order to allow adequate recruitment to Cohorts B, D and F, the protocol was amended

to allow a total sample size of 450 subjects.
6.1.8. Statistical methods

The response rate endpoints were to be analysed using a 2-sided exact 95% CI. Duration of
response, time to response, progression-free survival and overall survival were to be analysed
using the Kaplan-Meier method. Median duration of response with 95% CI were also to be

calculated.
6.1.9. Participant flow

A total of 449 subjects were enrolled in the study and all these received at least one dose of
ponatinib. All cohorts enrolled their planned sample sizes except for Cohort D (subjects with the
T315] mutation in accelerated phase CML) in which only 18 of 40 planned subjects were

accrued.

At the time of the data cut-off, 252 patients (56.1% of the total) remained on therapy, and
median follow-up was 9.9 months (range: 0.1 month to 18.4 months).

Additional details are shown in Figure 1.

Figure 1: Participant flow
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Ko . Database cutoff date: 27 April 2012. AE=adverse event, ALL=acute
lymphoblastic leukemia, AP=accelerated phase, BP=blast phase, CML=chronic myeloid leukemia, CP=chronic phase, Ph+=Philadelphia chromosome positive, PP=per protocol,
R/I=resistant or intolerant. Non-cohort assigned patients: 3 CP-CML and 2 AP-CML.
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6.1.10.

Major protocol violations/deviations

Major protocol deviations were defined as those involving inclusion or exclusion criteria or
primary endpoint assessments. Those occurring in the trial are summarised in Table 15.

Table 15: Study 201 - Major protocol deviations

6 months

Total Sa_fet_v CP-CML? AP-CML® BP-CML/
) g Population o 2l Ph+ALL
Protocol Deviation N = 449° N=270 N=85 N=04
e n (%) n (%) o
n (%) n (%)
Bone marrow cytogenetics at baselme for CP-CML , 5 ’ ’
patient contained <20 evaluable metaphases iz Al A i
AP—CMJ_.-’BP—C‘ML-"PIH ALL patients with MaHR N/A N/A 14 (16.5) 0
at baseline
Bone marrow aspiration not performed for
AP-CML/BP-CML/Ph+ ALL patients N/A N/A 0 4(43)
post-baseline®
Bone marrow cytogenetics not performed for
4 / 2 / /
CP-CML patients post-baseline® A s T i
End of treatment visit missed w/o withdrawal of
4
consent by patient 27(6.0) 8(3.0) 6(7.1) 13(13.8)
Duration between 2 consecutive bone marrow
assessments for AP-CML/BP-CML/Ph+ ALL N/A N/A 15 (17.6) 3(3.2)
patients greater than 4 months
Duration between 2 consecutive cytogenetic
assessments for CP-CML patients greater than N/A 8(3.0) N/A N/A

3 i Database cutoff date: 27 April 2012.
a’Includes 5 non-cohort assigned patients (3 CP-CML and 2 AP-CML).
b Excludes patients who discontinued within 30 days after the first dose of ponatinib.
¢ Excludes patients who discontinued within 90 days afier the first dose of ponatimib.
AlLL=acute lymphoblastic leukemia, AP=accelerated phase, BP=blast phase, CML=chronic myeloid leukemia, CP=chronic
phase, P11+:Phxlade[_plu2 chromosome Esiﬁ\'e, qusistaﬂ or m!olerﬂt,

Comment: [t is noted that 16.5% of the accelerated phase CML subjects enrolled met the
criteria for major haematological response (MaHR) at baseline, and that achievement of MaHR
was the primary endpoint of the study for this cohort. However, in the analysis of efficacy, these
subjects were analysed as non-responders. The efficacy of the drug in accelerated phase CML
may therefore have been underestimated (with respect to MaHR). The other violations are
considered unlikely to have affected the outcome of the study.

6.1.11. Baseline data

Baseline demographic and disease characteristics are shown in Table 16. Prior treatment with
TKIs is summarised in Table 17 and prior other anticancer treatments are summarised in Table

18.
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Table 16: Study 201 - Baseline demographic data

CP-CML AP-CML BP-CML/Ph+ ALL Non-Cohort
Patient Characteristics RI T3131 RI T3151 RI T3131 Assigned
N=203 N=64 N=63 N=18 N=48§ N=46 N=5*
| Age
Median. years (min — max) 61.0(22.94) 510(18-87) 60.0(23 - 82) 54.0(24-78) 540(18-74) 56.0 (18 - 80) 63.0(51-71)
18 - 44 years (%) 31(153) 24(37.5) 16 (24.6) 5(27.8) 16 (33.3) 17 (37.0) 0
43 - 64 years (%) 90(#43) 203344 28(43.1) S 18 (37.5) 16(34.8) 3(60.0)
= 63 years (%) 81 (404) 18 28.1) 21(323) 5(21.8) 14(29.9) 13Q28.3) 2(40.0)
Gender
Male, n (%) 95 (46.8) 48 (75.0) 25(383) 11611 31 (64.6) 26 (56.5) 2(40.0)
Female, n (%) 108 (53.2) 16 (25.0) 10 (615) 70389 17 (354) 20 (43.5) 3(60.0)
Geographical Region
North Amenca (US and Canada) 85 (419 26 (40.6) 30(46.2) 6(333) 35729 A4(52.)) 0
Europe/Australia 104 (51.2) 26 (40.6) 30 (46.2) 10 (55.6) 6 (12.5) 20(43.5) 3 (60.0)
Asia 14(6.9) 12(18.8) 5.7 2(1LD 7(14.6) 2(43) 2(40.0)
Race. n (%)
American Indian/Alaska native 1(0.5) 1(15) 0 [] 0 0
Asian 17(84) 14219 80123) 3(16.7) 80167 7(152) 2(40.09)
Black/African American 134 4(6.3) 7(108) 5278 12.1) 122 0
Native Hawaiian/Pacific Islander [1] 0 0 0 0 0
White 174 (85.7) 42(63.6) 47(723) 9 (30.0) 39 (813) 38(82.9) 3(60.0)
Unknown 3(L5) 347 2(3.1) [} [] 0 0
Other 1003 1(1.6) 0 15.6) 0 0 0
Ethnicity
Hispanic/T atino 13(64) 8§(1235) 6(92) 1(3.6) 2(42) 120Q6.1) 0
Not Hispanic/Latino 190 (93.6) 56 (87.5) 59 (90.8) 179449 46 (95.8) 34739 5 (100.0)
ECOG Performance Status®
ECOG=0.n (%) 139 (68.5) 47734 33 (50.8) 12(66.7) 15 (31.3) 16 (34.8) 5 (100.0)
ECOG=1.n (%) 60 (29.6) 17 (26.6) 25(38.3) 6(33.3) 20 (41L.7) 19(41.3) 0
ECOG=2.n (%) 4019 0 7010.8) [} 12250 11Q23.9 0
Time Since Diagnosis
Median time, years 171 478 7.13 6.61 3.96 1.63 4.80
(min - max) (0.45-2743) (1.16 - 19.49) (0.33-2847) (1.17 - 15.90) (0.62-27.21) (046-14.19) (1.74 - 18.60)
0 to =3 years (%) 71 (35.0) 33 (50.6) 3 (354 5(27.8) 27(56.3) 35(76.1) 3 (60.0)
5 to <10 years (%) 49 24.1) 203344 16 (24.6) (444 11 22.9) 705 1(20.0)
= 10 years (%) 83 (409 9(14.D 26 (40.0) Q78 10 (20.8) 437D 1(20.0)
g Database cutoff date 27 Apnl 2012.
a Includes 3 CP-CML and 2 AP-CML patients.
b 1 missing from BP-CML/Ph+ALL R/ cohort.
Al T=acute lymphoblastic leukemia, AP=accelerated phase, BP=blast phase, CML=chronic myeloid leukemia, CP=chronic phase, ECOG=Eastern Cooperative Oncology Group,
Ph+=Philadelphia ch positive, R/T or intol I nax 1

Table 17: Study 201 - Prior tyrosine Kinase inhibitor (TKI) treatment

- BP-CML/ Non-
o pea CP-CML AP-CML Ph+ ALL Cohort
PR RI T35 RI 350 RI THSI | Assigned
N=203 N=64 N=65 N=18 N=48 N=46 N=5"
Number of prior TKIs
Median number, n (min - max) 3.0(1-5) 20(1-4) 3.0(1-5) 25(1-9) 30(1-4) | 20(1-3) | 1.0(1-2)
None 0 0 0 0 0 0 0
1 42.0) 11(17.2) 1(15) 3(16.7) 242 7(152) 41(8.0)
2 64 (31.5 27(42.2) 2(33.8) 6(333) 13(27.1) 22(478) 1(20.0)
=3 135 (66.5) 26 (40.6) 42 (64.6) 9 (50.0) 33(68.8) 17(37.0) 0
Prior Approved TKIs
Imatinib 196 (96.6) 62 (96.9) 64 (98.5) 18 (100.0) 46 (95.8) 39 (8438) 5 (100.0)
Imatinid only 0 10(15.6) 0 3(16.7) 0 3(6.5) 5 (100.0)
Dasatinib 176 (86.7) 41(64.1) 55(84.6) 15(83.3) 45 (93.8) 43 (93.5) 0(0)
Dasatinib only 4(20) 1(1.6) 0 0 242 4(8.7) 0
Nilotinib 151 (74.9) 33 (51.6) 37(123) 0 (50.0) 36(75.0) | 18(30.) 0
Nilotinib only 1(0.5) 0 1(15) 0 0 0 0
e e e 525) 11372 1(L5) 3(167) 2042) 7052) | 501000
Imatinib + (Nilotinib OR Dasatinib ) 74 (36.5) 31484 27(41.5) 6(333) 13270 21 (45.7) 0
Dasatinib + Nilotinib (w/o Imatinib) 2(1.0) 0 0 0 0 3 (6.5) 0
Imatinib + Dasatinib + Nilotinib 122 (60.1) 21(328) 37(36.9) 9 (50.0) 33(68.8) 15(32.6) 0
Prior Investigational TKIs
Bosutinib 22(10.8) 2(3.1) 4(62) 0 3(6.3) 122 1(20.0)
Bafetinib (INNO—406) 5(235) 0 2(3.0) 1(5.6) 0 0 0
Tozasertib 0 230 0 0 0 0 0
Danusertib 0 0 0 0 0 122) 0
X1.228 42.0) 1(1.6) 23.D [ 0 0 0
DCC-2036 2 (1.0) 2(3.1) 3(4.6) 1(5.6) 0 0 0
Radotinib 5(25) 2(3.1) 2.1 0 0 0 0
: Database cutoff date 27 Apnl 2012.
aIncludes 3 CP-CML and 2 AP-CML patients.
ALL=acute lymphoblastic leukemia, AP=accelerated phase, BP=blast phase, CML=chromc myeloid leukenna, Ph+=Philadelphia chromosome-positive, TKI=tyrosine kinase
inhibitor, min thout.

Submission PM-2013-02061-1-4 Extract from the Clinical Evaluation Report for Iclusig Page 27 of 112



Therapeutic Goods Administration

Table 18: Study 201 - Prior other cancer treatment

Prior Cancer Treatment CP-CML AP-CML BP-CML/Ph+ ALL Non-Cohort
=1% Incidence Total Safery R1I T3151 R1 T3151 RI T3151 Assigned
Population N=103 N=64 N=65 N=18 N=48 N=46 N=5"
Chemotherapy
Hydroxycarbamide 110 (54.2) 35(54.D 35(53.8) 13(722) 20(41.7) 17 (37.0) 3(60.0)
Cytarabine 41 20.2) 4(6.3) 13 (20.0) 7(38.9) 15 (31.3) 21 (45.7) 1(20.0)
Homoharringtonine (also called
omacetaxine) 18(89) 5(1.8) 12 (18.5) 2(11.D 3(6.3) 0 120.0)
Vincnistine 0 0 0 0 7(14.6) 21 (45.7) 0
Cyclophosphamide 1(0.5) 0 0 0 8(16.7) 12 (26.1) 0
Methotrexate 0 0 1(1.5) 0 5(104) 15 (32.6) 0
Daunorubicin 2(1.0) 0 1(1.5) 0 6 (12.5) 6 (13.0) 0
Mercaptopurine 3(.3) 0 23G.1) 0 3(63) 7(15.2) 0
Idarubicin 1(0.5) 0 4(6.2) 1(5.6) 3(6.3) 5(10.9) 0
Doxorubicin 0 0 0 0 3(63) 9 (19.6) 0
Asparaginase 0 0 0 0 3(63) 6 (13.0) 0
Busulfan 3Q23) 0 2(3.1) 0 121 100 0
Etoposide 1(0.5) 0 2(3.1) 0 3(63) 3(6.3) 0
Other Cancer Agents
Interferon 89 (43.8) 13 (20.3) 28(43.1) 7(389) 8(16.7) 3(6.5) 3 (60.0)
Predmsone 0 0 0 0 3(6.3) 10 21.7) 0
Dexamethasone 0 0 0 0 2(4.2) 10 (21.7) 0
Cytarabine and Interferon
Cytarabine and interferon 36(17.7) 2.1 10 (15.4) 6(33.3) 4(83) 0 1200
Cytarabine only 525 233.1) 3(46) 1(5.6) 11 (22.9) 21(45.7) 0
Interferon only 53 (26.1) 11(17.) 18Q1.7D 1(5.6) 4(83) 3(6.5) 2(40.0)
Other Therapies
Stem Cell Transplant 1154 1(1.8) 6(9.2) 2(11LD 11 2.9) 9 (19.6) 0
Database cutoff date 27 Apnl 2012.
a Includes 3 CP-CML and 2 AP-CML patients.
ALI=acute lymphoblastic leuk . AP=accel d phase, BP=blast phase, CML=chronic myeloid leukemia, CP=chronic phase, Ph+=Philadelphia chromosome-positive,
R/T=resistant or intolerant.

For the whole study population (n=449), the median number of previous TKIs was 3.0 (range 1-
5). A total of 58.4% of the population had used 3 or more TKIs. Imatinib had been used by
95.8% of the population, dasatinib by 83.5% and nilotinib by 65.5%. The proportion of subjects
that had used all three of the approved TKIs (imatinib and dasatinib and nilotinib) was 52.8%.

A total of 151 subjects (33.6%) had received prior treatment with interferon, and 22.7% had
received cytarabine.

Comment: These data illustrate the fact that the population enrolled in the study was a heavily
pre-treated one, with limited options for further treatment.

Table 19 shows the best response achieved with the most recent 2nd generation TKI (that is,
dasatinib or nilotinib). A major cytogenetic response was achieved in approximately 23% of
subjects with chronic phase CML, and in approximately 10 - 13% of subjects with more
advanced CML or Ph+ALL.

Table 19: Study 201 - Best responses to most recent dasatinib or nilotinib

CP-CML AP-CML BP-CML/Ph+ ALL Non-Cohort
Total RI T3151 RI T3151 R1 T3151 Assigned
Endpoint N=g27* N=203 N=53* N=65 N=15* N=48 N=43* N=0**
Molecular Response
CMR 4(0.9) 1(0.5 1.9 0 0 1Q.0 123) 0
MMR 12 (2.8) 6 (3.0) 0 1(1.5) 1(6.7) 1.1 30.0 0
Cytogenetic Response
MCyR® 77(18.0) 46 (2.7) 12(22.6) $(123) 2(133) 5(104) 4(93) 0
CCyR 46 (10.8) 23(11.3) 10(18.9) 6(9.2) 16.7) 4(83) 247 (']
PCyR 31(7.3) 23 (11.3) 2(38) 2(3.1) 1(6.7) 1Q2.1) 247 0
Less than PCYR. 49 (11.5) 28(13.8) 9(17.0) 9(13.9) 2(133) 1.1 0 0
Hematologic Response
MaHR (AP, BP, Ph+ALL) 13 (3.0) 1(0.5) 0 5(0.D 0 5(104) 24N 0
CHR (CP) 81 (19.0) 56 27.6) 8(15.1) 16 24.6) 0 0 123) 0
e Database cutoff date 27 April 2012
a Denominator mciuaes onry patients in the cohort who received prior dasatinib or mlotinib therapy
b This group comprises 5 non-cohort assigned patient (3 CP-CML and 2 AP-CML), none of whom received prior dasatinib or nilotinib.
¢ MCyl R—CC\R—PC)R
AlT=acute lymphot leul AP=accel d phase, BP=blast phase, CHR=complete hematologic response, CML=chronic myeloid leukemia, CMR=complete molecular
response, CP=chronic phase MaHR=major hematologic response, MCyR=major cytogenetic response, MMR=major molecular response, PCyR=partial cytogenetic response,
Ph+=Phi chromosome-positive.

The baseline mutation status of subjects is shown in Table 20 and Table 21. For the total
population (n=449), 198 subjects (44.1%) had no mutations detected. The most common
mutation was T3151 (28.5%) followed by F317L (8.0%), E255K (4.0%) and F359V (3.8%).
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Table 20: Study 201 - Baseline mutation status - number of mutations per patient

CP-CML AP-CML BP-CML/Ph+ ALL Non-
Patient n (%) n (%) n (%) -\(;o-hond
Mautation Status R1 T3151 RI 3151 RI ST | RS

N=203 N=64 N=65 N=18 N=48 N=46 E (.,;o )
No mutations 136 (67.0) 0 30 (60.0) 0 20 (41.7) 0 3(60.0)
Atleast | mutation | 67(33.0) | 64(100.0) | 24(369) | 18(100.0) | 25(52.1) | 46(100.0) | 2 (40.0)
1 mutation 53(26.1) | 50(78.1) | 20(308) | 16(88.9) 16(333) | 36(78.3) | 1(20.0)

2 mutations 1364 | 113172 | 4(62) 2(11.1) 9 (188) 0(19.6) | 1(20.0)

=2 mutations 1(<1) 3(4.7) 0 0 0 122 0
No sequencing data 0 0 23.0) 0 3(63) 0 0

Database cutoff date 27 Apnl 2012.
aIncludes 3 CP-CML and 2 AP-CML patients.
ALL=acute lymphoblastic lenkemia, AP=accelerated phase, BP=blast phase, CML=ch yeloid 1 ia, CP=cl
phase, Ph+=Philadelphia chromosome-positive.

Table 21: Study 201 - Baseline mutation status - individual mutations occurring in at

least 3 subjects

CP-CML AP-CML BP-CML/Ph+ ALL Non-
: n (%) n (%) n (%) Cohort
Wittt RI | TIS1 | RI | T35 R e ol i
N=203 N=064 N=65 N=18 N=48 N=46 1; ,;,‘

No nntation 136 (67.0) 0 39 (60.0) 0 20(41.7) 1] 3 (60.0)

T3151 0 64 (100) 0 18 (100.0) 0 46 (100.0) 0
Other
F317L 19 (94) 3(4.7) 8(12.3) 0 5(104) 1(22) 0
E255K 5(25) 3(4.7) 3(4.6) 0 6(12.5) 1(22) 0
F350V 12 (5.9) 1(1.6) 1(1.5) 0 2(4.2) 1(22) [i]
G250E 1034 1(1.6) 2(3.1) 0 4(83) 0 1(20.0)
Y253H 2(1.09) 0 2(3.1) 0 3(6.3) 3(6.5) 0
E255V 2(1.0) 0 2(3.1) 0 2(42) 2(4.3) 1(20.0)
V200L 4(2.0) 1(1.6) 1(1.5) 0 3(6.3) 1] 0
M244V 4(2.0) 1(1.6) 1(15) 1(5.6) 1(2.1) 0 0
F359C 2(1.0) 2(3.1) 0 0 2(4.2) 0 1(20.0)
H396R 420 1(1.6) 1(1.5) 0 [] 0 0
F3591 3(1.5 1(1.6) 0 0 0 0 0
E355A 1(0.5) 1(1.6) 1(1.5) 0 0 0 0
E459K 3(1.5) 0 0 0 0 0 0
F311L 1(0.5) 0 1(15) 0 0 1(2.2) 0
L248V 1(0.5) 1(1.6) 1(1.5) 0 0 0 0
Database cutoff date 27 Apnl 2012.

a Some patients had more than | mutation and are represented more than once.

bincludes 3 CP-CML and 2 AP-CML patients.

ALI=acute lymphoblastic leukemia  AP=accelerated phase, BP=blast phase, CML=chromc myeloid leukemia, CP=chronic

phase, Ph+=Philadelphia ck positi T or intol

6.1.12.

Results for the primary efficacy outcome

The results for the primary endpoints are summarised in Table 22.

Table 22: Study 201 - Efficacy results for primary endpoints

a. Chronic phase CML (Cohorts A and B)

CP-CML
Endpoint Total R1 T3151
N=267 N=203 N=64

MCyR rate, n (%)* 144 (53.9) 90 (48.8) 45(70.3)
95% CI 47.8 - 60.0 41.7-55.9 576-81.1

CCvR.n (%) 118 (44.2) 76 374 42 (65.6)

PCyR_ n (%) 26 (9.7) 23(11.3) 34.7)

. Database cutoff date 27 April 2012.

a Patients entering the tnal in PCyR must have achieved a CCyR mn order to be considered as meeting the cnitena for MCyR.
MCyR=major cytogenetic response, CP=chronic phase, CML=chronic myeloid leukemia, R/I=resistant or intolerant,
Cl=confidence interval, CCyR=complete cytogenetic response, PCyR=partial cytogenetic response.
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b. Accelerated phase CML (Cohorts C and D)

AP-CML
Endpoint Total RI T3151
N=83 N=65 N=18
MaHR rate, n (%)"° 48 (57.8) 39 (60.0) 9(50.0)
95% CI 46.5-68.6 47.1-720 26.0-74.0
CHR_ 1 (%) 39 (47.0) 30 (46.2) 9 (50.0)
NEL, n (%) 9(10.8) 9(13.8) 00

- Database cutoff date 27 Apnl 2012.
aMaHR must have been confirmed by a CBC with differential at least 28 days after the initial criteria were met
b Patients who entered the trial in MaHR were analyzed as non-responders, and patients for whom baseline bone marrow blasts
could not be determined were analyzed as non-responders.
MaHR=major hematologic response, AP=accelerated phase, CML=chronic myeloid leukemia, R/T=resistant or mtolerant,
Cl=confidence interval, CHR=complete hematologic response, NEL=no evidence of leukemia.

c. Blast phase CML / Ph+ ALL (Cohorts E and F)

BP-CML/Ph+ ALL
Endpoint Total R1I T3151
N=04 N=48 N=46
MaHR rate, n (%)*-° 32(34.0 17(354) 15(32.6)
95% CI 246-45 222-505 19.5-48.0
CHR. n (%) 24 (25.9) 13 (27.1) 11(23.9)
NEL. n (%) 8(8.5) 4(8.3) 4(8.7)
Database cutoff date 27 Apnl 2012.

aMaHR must have been confirmed by a CBC with differential at least 28 days after the imtial criteria were met.

b Patients who entered the trial in MaHR were analyzed as non-responders, and patients for whom baseline bone marrow blasts
could not be determined were analyzed as non-responders.

MaHR=major hematologic response, BP=blast phase, CML=chronic myeloid leukemia, Ph+=Philadelphia chromosome-positive,
ALI=acute lymphoblastic leukemia, R/T=resistant or intolerant, CI=confidence interval, CHR=complete hematologic response,
NEL=no evidence of leukemia.

d. Post-hoc analysis of BP-CML versus Ph+ALL subjects in Cohorts E and F

Treated Population
. BP-CML, n (% Ph+ ALL.n (%
Eadpeia Total R1 ( T3151 Total RI o) T3151
N=62 N=38 N=24 N=32 N=10 N=22

MaHR'® | 19 (30.6) 12 (31.6) 7(292) 13 (40.6) 5 (50.0) $(364)
05%CI | 19.6%43.1% | 17.5%48.1% | 12.6%51.1% | 23.7%594% | 18 7%81.3% | 17.2%59.3%

CHR 13 21.0) 0(23.7) 4(16.7) 11(344) 1(30.0) 7 (31.8)

NEL 6(9.7) 3(7.9) 3(12.5) 2(6.3) 1(10.0) 1(45)

Database cutoff date 27 Apnl 2012.
aMaHR. must have been confirmed by a CBC with differential at least 28 days after the initial criteria were met.
b Patients who entered the trial in MaHR were analyzed as non-responders, and patients for whom baseline bone marrow blasts
could not be determined were analyzed as non-responders.
MaHR=major hematologic response, BP=blast phase, CML=chronic myeloid leukemia, Ph+=Philadelphia chromosome-positive,
ALL=acute lymphoblastic leukemia, R/T=resistant or intolerant, CI=confidence interval, CHR=complete hematologic response,
NEL=no evidence of leukemia.

6.1.12.1. Chronic phase CML

For Cohort A the MCyR rate was 48.8% (95% Cl: 41.7 - 55.9%). For Cohort B the MCyR rate
was 70.3% (95% CI: 57.6 - 81.1%). In both cohorts the majority of the responses were
complete (CCyR) rather than partial (PCyR). Per protocol analysis gave comparable results. A
sensitivity analysis was also conducted for Cohort A, using only the first 100 patients enrolled
(the original planned sample size). The results obtained were similar to those of the primary
analysis.

6.1.12.2. Accelerated phase CML

For Cohort C the MaHR rate was 60.0% (95% CI: 47.1 - 72.0%). For Cohort D the MaHR rate
was 50.0% (95% CI: 26.0 - 74.0%). In both cohorts the majority of the responses were
complete haematological responses (CHR) rather than ‘no evidence of leukaemia’ (NEL). Per
protocol analysis gave somewhat improved results (MaHR 0f 73.6% in Cohort C and 60.0% in
Cohort D). A sensitivity analysis was conducted on the first 40 subjects enrolled into Cohort C,
and the results were comparable to those obtained with the primary analysis.
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6.1.12.3. Blast phase CML / Ph+ALL

For Cohort E the MaHR rate was 35.4% (95% CI: 22.2 - 50.5%). For Cohort F the MaHR rate
was 32.6% (95% CI: 19.5 - 48.0%). In both cohorts the majority of the responses were again
complete haematological responses (CHR) rather than ‘no evidence of leukaemia’ (NEL). Per
protocol analysis gave similar results. Sensitivity analyses were conducted on the first 40
subjects enrolled into both Cohort E and Cohort F, and the results were comparable to those
obtained with the primary analysis. A post-hoc comparison of results for the CML-BP and
Ph+ALL subpopulations of Cohorts E and F suggested marginally better efficacy in the Ph+ALL
subpopulation.

Comment: For each of the cohorts, the lower 95% CI for the response rate exceeded the
‘uninteresting’ rate specified in the sample size calculations. The response rates obtained were
notably higher than those obtained with most recent 2nd generation agent (dasatinib or
nilotinib). The duration of follow-up at the time of analysis was short - median 9.9 months
(range: 0.1 month to 18.4 months) - and increased MCyR rates in the CP-CML population might
be expected with longer follow-up. Overall these results provide evidence of substantial activity
for the drug in a population of patients who were resistant to or intolerant of available
therapies.

6.1.13. Results for other efficacy outcomes
6.1.13.1. Response rates

The results for secondary response rate endpoints are summarised in Table 23. Findings of note
include the following:

e Over 90% of chronic phase CML patients achieved a complete haematological response

e Major cytogenetic responses were achieved in a significant proportion of patients with
advanced and blast phase CML and Ph+ ALL. In particular 15/32 (46.9%) of subjects with
Ph+ ALL achieved a MCyR

e The proportion of subjects who achieved a major molecular response was generally low
(apart from those in Cohort B, where MMR rate was 50.0%). This may reflect the advanced
nature of the disease as well as the short duration of follow-up.
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Table 23: Study 201 - Efficacy results for secondary endpoints (response rates)

. Response, /N (%)
Disease Stage MO MaHR® CHR® MMR®
CP-CML
Overall 144/267 (53.9) N/A 249267 (93.3) 79/267 (29.6)
R/ (Cohort A) 00/203 (48.8) N/A 101/203 (94.1) 47203 (23.2)
T315I (Cohort B) 45/64 (70.3) N/A 58/64 (90.6) 32/64 (50.0)
AP-CML
Overall 32/83 (38.6) 48/83 (57.8) N/A 9/83 (10.8)
R/ (Cohort C) 22/65(33.8) 30/65 (60.0) N/A 6/65 (9.2)
T3151 (Cobort D) 10/18 (55.6) 9/18 (50.0) N/A 3/18 (16.7)
BP-CML/Ph+ ALL
Overall 20/94 (30.9) 32/94 (34.0) N/A 11/94 (11.7)
R/ (Cohort E) 13/48(27.1) 17/48 (35.4) N/A 9/48 (18.8)
T3151 (Cobort F) 16/46 (34.8) 15/46 (32.6) N/A 2/46 (4.3)
BP-CML
Overall 14/62 (22.6) 19/62 (30.6) N/A 8/62 (12.9)
R1 7/38 (18.4) 12/38 (31.6) N/A 7/38 (18.4)
T3151 724 (29.2) 7/24(29.2) N/A 124 (42)
Ph+ ALL
Overall 15/32 (46.9) 13/32 (40.6) N/A 332(94)
RI 6/10 (60.0) 5/10 (50.0) N/A 2/10 (20.0)
T3151 9/22 (40.9) 8/22 (36.4) N/A 1722 (4.5)
Database cutoff date 27 Apnl 2012.
a Patients entering the tnial in PCyR must have achieved a CCyR in order to be considered as meeting the cniteria for MCyR.
bIn the analysis of MaHR, patients for whom baseline bone marrow blasts could not be determined were analyzed as
non-responders. CP-CML patients who entered the trial in CHR. and continued to meet criteria for CHR on study were analyzed
as responders. Patients with advanced phase disease who entered the trial in MaHR were analyzed as non-responders.
¢ Measured in peripheral blood. Patients for whom a valid baseline MMR assessment was missing or who meet the criteria for
MMR at baseline were analyzed as non-responders.
MCyR=major cytogenetic response, MaHR=major hematologic response, CHR=complete hematologic response, MMR=major
molecular response, CP=chronic phase, CML=chronic myeloid leukemia, R/T=resistant/intolerant, AP=accelerated phase,
BP=blast phase, Ph+=Philadelphia chromosome-positive, ALL=acute lymphoblastic leukemia, N/A=not applicable.

6.1.13.2.

Duration of response

Data on duration of response (for the primary endpoints) are summarised in Table 24.

Table 24: Study 201 - Duration of response

CML-CP CML-CP CML-AP CML-AP CML- CML-
(R/T) (T315I) (R/T) (T315I) BP/Ph+ALL | BP/Ph+ALL
R/I T315I
N 203 64 65 18 48 46
Type of MCyR MCyR MaHR MaHR MaHR MaHR
response
(primary
endpoint)
No. of 99 (48.8) 45 (70.3) 39 (60.0) 9 (50.0) 17 (35.4) 15 (32.6)
subjects with
response
(%)
No. of 5(5.1) 1(2.2) 17 (43.6) 5(55.6) 7 (41.2) 10 (66.7)
subjects with
loss of
response
(%)
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Cohort E CohortF

No. of 94 (94.9) 44 (97.8) 22 (56.4) 4 (44.4) 10 (58.8) 5(33.3)
subjects
censored
(%)

Median - NR NR 289.0 174.0 (42.0- | NR 126.0 (70.0
days (95% (211.0 - N/A) - 143.0)
(%)) 538.0)

Range in 1-423 1-338 98-538 42 -430 54 -429 3--268
days

Probability 91.6% 96.7% 73.3% 41.7% 67.7% 17.4
of remaining
in response
at 6 months

Probability 91.6% - 49.0% 41.7% 51.6% N/A
of remaining
in response

at 12 months

NR = not reached. N/A = not available

Comment: Responses in chronic phase CML (Cohorts A and B) appeared durable. The median
duration had not been reached and the Kaplan-Meier estimates for probability of remaining in
response at 6 and 12 months were > 90%. The median duration of response in accelerated
phase CML was 289.0 days (9.5 months) for Cohort C and 174.0 days (5.7 months) for Cohort D.
Duration of response was shorter in blast phase CML/Ph+ALL with the median duration in
Cohort F being 126.0 days (4.1 months).

6.1.13.3. Time to response

Among responders, the median (range) time to MCyR was 85 (56-334) days in Cohort A and 84
(49-333) days in Cohort B. The median times to complete haematological response (CHR) in
these cohorts were 13 (1 - 166) and 10 (4-98) days respectively.

The median (range) times to MaHR in the other cohorts were:
e 21(12-112) days in Cohort C

e 19(14-176) days in Cohort D

e 28(14-168) days in Cohort E

e 24 (11-57) days in Cohort F.

6.1.13.4. Progression-free survival (PFS)

For patients with chronic or accelerated phase CML, PFS data were immature with less than
50% of subjects having progressed or died. In Cohorts E and F, median PFS was 169 days (5.6
months) and 98 days (3.2 months) respectively (Table 25).
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Table 25: Study 201 - Progression-free survival results

CohortA CohortB Cohort C CohortD CohortE CohortF
CML-CP CML-CP CML-AP CML-AP CML- CML-
(R/T) (T3151) (R/T) (T3151) BP/Ph+A BP/Ph+A
LLR/I LL T315I
N 203 64 65 18 48 46
No. of 28 (13.8) 7 (10.9) 24 (36.9) 6 (33.3) 27 (56.3) 33 (71.7)
subjects
with events
(%)
No. of 175 57 (89.1) 41 (63.1) 12 (66.7) 21 (43.8) 13 (28.3)
subjects (86.2)
censored
(%)
Median PFS NA (422 NA (NA - 559.0 NA (188 - 169.0 98.0 (58-
-days -NA) NA) (306- NA) (82-252) 154)
(95% CI) 559)
6.1.13.5. Overall survival (0S)

For patients with chronic or accelerated phase CML, OS data were immature with less than 50%
of subjects having died. In Cohorts E and F, median OS was 210 days (6.9 months) and 201 days
(6.6 months) respectively (Table 26).

Table 26: Study 201 - Overall survival results

CohortA CohortB Cohort C CohortD CohortE CohortF
CML-CP CML-CP CML-AP CML-AP CML- CML-
R/I T315I R/I T315I BP/Ph+A BP/Ph+A
LL R/I LL T315I
N 203 64 65 18 48 46
No. of 12 (5.9) 5(7.8) 8(12.3) 4(22.2) 31 (64.6) 29 (63.0)
subjects with
events (%)
No. of 191 59 (92.2) 57 (87.7) 14 (77.8) 17 (35.4) 17 (37.0)
subjects (94.1)
censored
(%)
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CohortA CohortB Cohort C CohortD Cohort E CohortF

Median0S- | NA (NA- NA(NA- | NA(NA- NA(282- | 219.0 201.0
days (95% NA) NA) NA) NA) (120-380) | (151-280)
%))

6.1.13.6. Subgroup analyses

The study report presented analyses of response rates according to the following baseline
factors: the extent of prior TKI use; resistance versus intolerance to prior TKIs; BCR-ABL
mutation status; age at baseline; and time since diagnosis. Findings of the analyses included the
following:

e Response rates tended to decline with increasing number of prior TKIs

e Response rates were similar in patients who were resistant to prior dasatinib/nilotinib and
those who were intolerant of the drugs

e Among subjects with chronic phase CML, cytogenetic response rates were significantly
higher among subjects who had the T315] mutation (with no other mutation) compared to
other mutation subgroups (see Table 27). However the veracity of this finding was
questioned by a subsequent analysis (see below)

e Among subjects with chronic phase CML, response rates tended to decline with increasing
age

e Response rates tended to decline with longer time since diagnosis.

Table 27: Study 201 - Response rates by baseline mutation status

Response n/N (%)
Response Total T3151 Mutations Other Than T3151 Mutations in Addition to T3151 No Mutation Detected
N=147 N=50 N=67 N=14 N=136

Hematologic

CHR. 249 (93.3) 47 (94.0) 60 (89.6) 11 (78.6) 131 (96.3)
Cyiogenetic

MCYR 144 (53.9) 37(74.0) 36 (53.7) 8(57.1) 63 (36.3)

CCyR 118 (43.2) 34 (68.0) 27 (40.3) 3(57.1) 49 (36.0)
Molecular

MME. 79 (29.6) 25 (50.0) 21(31.3) 7(50.0) 26(19.1)
: ) Database cutoff date 27 Apnl 2012,
CCyR: plete cytogenetic respense, CHR=complete h logic response, CML=chronic myeloid leukemia, CP=chronic phase, MCyR=major cytogenetic response,
MMR=major molecular response.

6.1.13.7. Other analyses

The sponsor conducted a post hoc multivariate logistic regression analysis (Report no ARP307)
to explore the effect of dose intensity and several baseline prognostic factors (age, time since
diagnosis, number of prior TKIs, T315] mutation status, baseline neutrophil and platelet counts
and weight) on efficacy and safety outcomes. The main efficacy findings of this analysis were:

e For patients with chronic phase CML, the probability of achieving a MCyR after 12 months
significantly increased (p < 0.0001) with increasing dose intensity (as measured by average
daily dose) and with decreasing age (p=0.0458). Contrary to the original subgroup analysis
(see above) T3151 mutation status was not a significant predictor of efficacy, after
adjustment for dose intensity and other factors

e For patients with advanced/blast phase CML or Ph+ALL, the probability of achieving a
MaHR at 6 months increased significantly with increasing dose intensity (p < 0.0001) and
with higher baseline platelet count, an indicator of baseline disease severity (p= 0.0046).
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6.2. Supportive efficacy study — Study 101
Study 101 is the trial in which ponatinib was first administered to humans.
6.2.1. Study design, objectives, locations and dates

The study is a Phase 1, open, dose-escalation trial with a conventional ‘3+3’ design, conducted in
subjects with advanced haematological malignancies, including subjects with CML and Ph+ ALL.

The primary objective of the study was to determine the maximum tolerated dose (MTD) or a
recommended dose of oral ponatinib. The secondary objectives were to:

e Examine the safety of ponatinib

e Describe the anti-leukemic activity of ponatinib

e Examine the pharmacokinetics (PK) of ponatinib

¢ Examine pharmacodynamic (PD) activity of ponatinib in CML and Ph+ ALL patients
e Describe potential pharmacogenomic markers of ponatinib anti-leukemic activity.
The PK results for the study are summarised in Table 4, and the PD results in Table 7.

The study was conducted in five centres in the USA. It was commenced in June 2008 and was
ongoing at the time the study report 4was written. The data cut-off dates for the study report
were 6 January 2012 for study visits and 23 March 2012 for data. The report itself was dated
June 2012.

6.2.2. Inclusion and exclusion criteria
The inclusion criteria are listed in Table 5 and the exclusion criteria in Table 6.
6.2.3. Study treatments

All patients were treated with ponatinib. There were no control groups or reference therapies.
Successive cohorts of patients were treated with escalating doses of the drug. The study
followed a conventional ‘3+3’ where 3 patients were initially treated in each dose cohort. If dose
limiting toxicities (DLTs) were observed, additional patients would be treated at the same dose,
or dose escalation would be stopped. If no DLTs were experienced, the next cohort of three
patients would be treated at a higher dose. The definitions for DLTs and the dose escalation
regimen are shown in Table 28 and Table 29, respectively.

Submission PM-2013-02061-1-4 Extract from the Clinical Evaluation Report for Iclusig Page 36 of 112



Therapeutic Goods Administration

Table 28: Study 101 - Definitions of dose-limiting toxicities (DLT)

The following AEs were considered to be DLTs that counted towards the determination of the MTD.
Toxicity grades were defined in the NCI CTCAE V 3.0:

e Grade 23 non-hematologic toxicity lasting >3 days despite optimal supportive care, with the
exception of self-limiting or medically controllable toxicities (for example, , nausea, vomiting,
fatigue, electrolyte disturbances, hypersensitivity reactions), but excluding alopecia.

e Missed doses: >25% of planned ponatinib doses over 28 days due to AEs in the first cycle.

e Febrile neutropenia (the occurrence of an absolute neutrophil count (ANC) <500/ L
concurrently with a temperature elevation of >1019F), when neutropenia was not related to
underlying acute leukaemia as defined below.

e Hematologic toxicity: Different hematologic DLT definitions are used for patients with ‘chronic’
diseases (for example, CLL) and those with ‘acute’ diseases (for example, , AML, ALL, and all
phases of CML)

— Chronic Leukaemias (CLL, MM):

— Hematologic DLT for chronic leukaemias was Grade 4 cytopaenia if baseline platelet count
was 275,000/uL and the neutrophil count was 22000/pL. For patients entering the study
with lower platelet or neutrophil counts, a DLT was the persistence of either platelet counts
or neutrophil counts <75% of the baseline values through Day 28;

— Acute Leukaemias (ALL, AML, CML, and Ph+ ALL):

— Hematologic DLT was the occurrence of a Grade 4 cytopaenia >28 days not related to
underlying disease according to the investigator. Bone marrow examination must have
demonstrated <5% cellularity.

Table 29: Study 101 - Dose escalation guidelines

Number of Patients with a DLT at a Given Escalation Decision Riile

Daose Level

0 out of 3 Enter 3 patients at the next dose level

1 out of 3 Enter at least 3 more patients at this dose level

e If 0 of these 3 patients experience a DLT, proceed to the
next dose level.

e If 1 or more of these 3 patients experience a DLT then
dose escalation 1s stopped and this dose 1s declared the
maximal adnunistered dose as the MTD has been
exceeded

*  Three additional patients will be entered at the next
lowest dose level if only 3 patients were treated
previously at that dose.

>2 Dose escalation will be stopped. This dose level is declared the
maximal administered dose (highest dose administered). Three
additional patients will be entered at the next lowest dose level if
only 3 patients were treated previously at that dose.

<1 out of 6 at highest dose level below the Thas 1s the MTD. A total of 12 patients will be treated at the

maximal administered dose MTD or recommended dose.

Intrapatient dose escalation could also occur. Patients in a lower dose cohort were allowed to
increase their dose to a higher established dose provided they had tolerated at least 1 cycle of
the lower dose without a DLT and the proposed next dose did not exceed the maximum
tolerated dose (MTD). Safety findings from intrapatient dose escalation were not used for
determination of the MTD.

Ponatinib was administered once daily on a continuous regimen. Each 28-day period was
referred to as a ‘cycle’ but there were no drug holidays between cycles. Treatment could be
continued indefinitely as long as the drug was tolerated and disease progression did not occur.
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The drug was to be administered approximately 2 hours after a light meal and patients were
instructed not to eat or drink anything other than water for 2 hours afterwards.

The initial dose level chosen was 2mg, based on preclinical findings.

Treatments prohibited during the trial were other anticancer treatments (although
leukopheresis, hydroxyurea and anagrelide were permitted for acute stabilisation),
immunosuppressants (other than corticosteroids which had been prescribed at a stable dose
prior to study drug), herbal preparations, drugs known to prolong the QT interval and colony-
stimulating factors (in Cycle 1).

6.2.4. Efficacy variables and outcomes

Examination of efficacy was a secondary objective of this study. The main efficacy variables
were:

e (ell counts in peripheral blood and bone marrow, and the presence or absence of
extramedullary disease (for example, splenomegaly and hepatomegaly)

o The presence or absence of cytogenetically abnormal cells (for example, Ph+ve cells) in
metaphase in bone marrow

e For CML and Ph+ ALL, the levels of BCR-ABL ribonucleic acid (RNA) transcripts relative to
ABL RNA transcripts, in buffy-coat blood cells, as measured by quantitative reverse-
transcriptase polymerase chain reaction (qQRT-PCR).

No particular endpoint was designated as a primary efficacy endpoint. The efficacy endpoints
only refer to subjects with CML, Ph+ve ALL or AML. Although subjects with other
haematological malignancies could be enrolled in the study, they were not analysed for efficacy.
The sponsor is not seeking approval for use of the product in AML, and hence the review in this
report of the efficacy data from this study will focus on the subpopulation of subjects with CML
or Ph+ ALL.

Complete blood counts (CBC) were performed on Days 1, 3,5, 8, 10,12, 15,17, 19 and 22 of
cycle 1, Days 1, 8, 15 and 22 of cycle 2, Days 1, 8, and 15 of cycle 3 and days 1 and 15 of
subsequent cycles.

Bone marrow aspirate with or without biopsy, and with cytogenetics for Ph+ patients, was
recommended at the completion of cycle 3 and every 3 months according to standard
monitoring schedules. Standard care was also to be followed for other diseases. Patients on
study for = 24 months must have had bone marrow assessments performed at 6-month
intervals (more frequent was acceptable if clinically indicated).

Molecular response sampling (BCR-ABL transcript quantitation by PCR) was performed at
baseline, at the beginning of Cycle 3, and at subsequent odd-numbered cycles to Cycle 9.
Beginning at Cycle 9, molecular sampling was required at 3-month intervals thereafter.

6.2.5. Randomisation and blinding methods

There was no randomisation in the study, as there were no reference therapies or comparator
groups, and subjects were assigned to their dose level only after a lower dose had been shown
to be not excessively toxic. There was also no blinding of study treatment.

6.2.6. Analysis populations

The safety evaluation population included all patients who received at least 1 dose of study
treatment.

The DLT-evaluable population included those patients who received sufficient study drug
exposure during Cycle 1 so as to enable an adequate evaluation of the tolerability of the dose
level (in terms of DLTs). An adequate exposure during Cycle 1 was defined as having
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received>75% of planned study drug doses during Cycle 1, exclusive of doses missed due to
treatment related toxicity.

The efficacy population included all patients in the safety population with diagnoses of CML, Ph+
ALL, or AML.

6.2.7. Sample size

No formal sample size calculations were performed. Sample size was determined by clinical
rather than statistical considerations. Approximately 100 patients were planned to participate.

6.2.8. Statistical methods
Descriptive statistics were used to analyse the efficacy data.
6.2.9. Participant flow

The participant flow for the study is shown in Figure 2. A total of 81 subjects were enrolled in
10 cohorts. At the time of data cut-off, 33 subjects (40.7%) were ongoing in the study.

Figure 2: Study 101 - Participant Flow

()
g Treated N=81
=
g
E
\ . . X
M) Cohort 1 Cohort2 Cohort 3 Cohort 4 Cohort5 Cohort& Cohort 7 Cohort 8 Cohort 9 [AML) Cohort 10
2mg 4mg amg 15mg 30mg 60 mg 45mg 45mg 45mg 60mg
Capsules Capsules Capsules Capsules Capsules Capsules Capsules Tablets Tablets Tablets
s N=3 N=6 N=7 N=8 N=T N=13 N=13 N=6 N=12 N=&
: I | I I I I I I I I
=
Allocated, 3 Allocated, 6 Allocated, 7 Allocated, B Allocared, 7 Allocated, 13 Allocared, 13 Allocated, & Allocated, 12 Allacated, &
Received, 3 Recetved, 6 Recewved, 7 Received, 8 Recetved, 7 Received, 13 Received, 13 Recetved, & Received, 12 Received, 6
- | I | I I I I
i) Discontinued, 3 Discontinued, 4 Discontinued, 5 Discontinued, 2 Discontinued, 5 Discontinued, & Discontinued, 4 Discontinued, 2 Discontinued, 12 Discontinued, 5
=Pr i 1 = ion, 2 =Pr ion, 2 X ion, 1 = Progression, 2 = Progression, 2 = Progression, 1 15 i 1 o ion, 2 . ion, 1
= Admin, 2 -RE 1 -AE,1 -RE, 1 -AE 1 ~AE,3 -AE, 1 = Admin, 1 -AE,3 -AE,2
o - Admin, 1 = Admin, 1 = Admin, 1 =Death, 1 - Withdrew, 2 =Death, 5 - Death, 1
g -Death, 1 - Withdrew, 1 - Ademin, 2 - Admin, 1
3 Ongaing, 0 Ongaing, 2 Ongoing, 2 Ongoing, & Ongoing, 2 Ongaing, 7 Ongoing, 9 Ongoing, 4 Ongoing, 0 Ongoing, 1
~CP-CMALIEmE, 1 - AP-CML 30 Mg, L - CRLMLISmE 2 S CPLMLBOmME 2 ~CPLMLIS mE 2 -CPLMLIS mE 2 ~CP-CMLBOmME, L -CP-CMLIOmE, 3
-CP-ChaL30mg, 1 - AP-CML 85 M, 1 - CP-LML 3O mE, 2 -CPLMLIOMmE 1 - CP-CAML 30 mE, 1 -EP-LMLAS g, 3
= CPLMLAS mE, 2 = CRCMLAS mE 2 = CPLMLAS ML 6
_J ~CPCML 60 Mg, 2
Y [satery, 3 Satety, 6 Safety, 7 ] Safety, 8 Safety, 7 Satery, 13 Safety, 13 Safety, 6 Safety, 12 Safety, 6
i - excluded, 0 - excluded, 0 - exchuded, 0 I - excluded, 0 - excluded, 0 - encluded, 0 - excluded, 0 - excluded, 0 -encluded, 0 - excluded, ¢
E DLT Eval, 3 DLTEval, 6 OLT Eval, & | |DLTEval, 7 OLT Eval, S DLT Eval, 11 DLT Eval, 12 DLT Eval, 6 DLT Eval, NfA DLT Eval, 5
Y excluded, 0 - excluded, 0 -excluded, 1 I - excluded, 1 - excluded, 2 -exnduded, 2 - excluded, 1 - excluded, 0 -excluded, N/A& -excluded, 1

AML=acute myeloid leukemia; AE=adverse event; Admin=administrative decision; Withdrew=patient withdrew consent; CP-CML=chronic phase chronic myeloid
leukemia; AP-CML~=accelerated phase chmmc myeloid leukemia; DLT=dose limiting toxicity; DLT Eval=number of patients evaluzble for DLTs; NfA=not applicable (AML cchort § was entered
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6.2.10. Major protocol violations/deviations

Most protocol violations were minor (missed laboratory assessments and other evaluations,
tests performed out of study window). Four patients commenced ponatinib less than 14 days
after ceasing other investigational agents and one patient less than 90 days after stem cell
transplantation. Two subjects had accidental overdose of the drug.

Comment: The protocol violations are considered unlikely to have affected interpretation of the
efficacy data.

6.2.11. Baseline data

The diagnoses of subjects at baseline are shown in Table 30.
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Table 30: Study 101 - Diagnosis at baseline

Total Patients Ph+ Patients
Diagnosis N=81 N=65
CML 60 (74.1) 60 (92.3)
CP-CML 43 (53.1) 43 (66.2)
AP-CML 9(11.1) 9(13.8)
BP-CML 8(9.9) 8(12.3)
Ph+ ALL 5(6.2) 5(7.7)
AML 12 (14.8) -
Other Hematologic Malignancies 4(49) -
Myeloproliferative syndrome 2(2:5) -
Myelodysplastic syndrome 1(1.2) --
Multiple myeloma 1(1.2) -

database cutoff date: 23 March 2012.
CML=Chronic myeloid leukemma, CP=chronic phase, AP=accelerated phase, BP=blast phase, Ph+=Philadelphia
chromosome-positive. ALL=acute lymphoblastic leukenua, AMI=acute myeloid leukenua.

Of the 81 subjects, 60 had CML, 5 had Ph+ ALL and 12 had AML. The baseline demographics for
the 65 subjects with CML/Ph+ ALL are shown in Table 31. Prior treatments received in the
CML/Ph+ ALL subpopulation are shown in Table 32. Consistent with the inclusion criteria, the
patient population was a heavily pre-treated one. Most patients (61/65; 93.8%) had already
been treated with at least 2 TKIs, and 41 subjects (63.1%) had received at least 3 TKIs.

Table 31: Study 101 - Demographics at baseline (CML/Ph+ ALL subpopulation)

T g Ph-+ Patients
Patient Characteristics N=65 ’ CP-CML, AP-CML, BP-CML, Ph+ ALL,
N=43 N=9 N=8 N=5

Median age years (range) 55(26-85) 55.0(27-85) | 61.0(42-77) | 50.5(26-73) | 36.0(27-67)
Gender, n (%)

Male 37 (56.9) 21 (48.8) 6 (66.7) 5 (62.5) 5 (100.0)

Female 28 (43.1) 22 (51.2) 3(33.3) 3(37.5) 0
Median time since diagnosis
to first dose, years (range) 6.5 (0.8-23.5) 6.6 (0.8-23.5) | 6.7(2.7-16.2) | 6.5(1.6-19.8) | 1.2(0.8-1.9)
ECOG, n (%)

0 26 (40.0) 19 (44.2) 2(222) 4 (50.0) 1(20.0)

1 32(49.2) 22 (51.2) 7(77.8) 1(12.5) 2 (40.0)

2 7(10.8) 2(4.7) 0 3(37.5) 2 (40.0)

(demography by diagnosis for Ph+ patients). Database cutoff date 23 March 2012.

CML~=chronic myeloid leukemia, CP=chronic phase, AP=accelerated phase, BP=blast phase, Ph+=Philadelphia chromosome-
positive, ALL=acute lymphoblastic leukemia; ECOG=Eastemn Cooperative Oncology Group
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Table 32: Study 101 - Prior treatments (CML/Ph+ ALL subpopulation)

CP-CML, AP-CML, BP-CML, Ph+ALL,
Prior Cancer Treatment N=43 N=9 N=8 N=5§
N (%) N (%) N (%) N (%)
Approved Tvrosine Kinase Inhibitors
Imatinib 43 (100.0) 9 (100.0) 8 (100.0) 3 (60.0)
Dasatinib 35 (81.4) 9 (100.0) 8 (100.0) 4 (80.0)
Nilotuub 24 (55.8) 7(77.8) 5 (62.5) 0
Investigational Tyrosine Kinase Inhibitors
Bosutinib 4(93) 1(11.1) 0 0
X1L228 4(9.3) 2(22.2) 1(12.5) 0
Tozasertib 1(2.3) 1(11.1) 1 (12.5) 0
Chemotherapy
Hydroxyurea 23 (53.5) 3(33.3) 6 (75.0) 1(20.0)
Cytarabine 9(20.9) 2(222 4 (50.0) 5 (100.0)
Omacetaxine (HHT) 7(16.3) 3(333) 1(12.5) 0
Decitabine 2(47) 2(22.2) 0 0
Vincristine 1(23) 1(11.1) 1(12.5) 3 (60.0)
Idarubicin 0 0 0 3 (60.0)
Daunorubicin 0 1(11.1) 1(12.5) 2 (40.0)
Methotrexate 0 LI ) 0 4(80.0)
Cyclophosphamde 0 1(11.1) 1(12.5) 4(80.0)
Etoposide 1(2.3) 0 0 1(20.0)
Doxorubicin 0 0 0 3 (60.0)
L-asparaginase 0 1(11.1) 0 2 (40.0)
Mitoxantrone 0 0 1(12.5) 1(20.0)
Stem Cell Transplant 1(23) 0 1(12.5) 1(20.0)
Other
Interferon 12 (27.9) 5 (55.6) 3 (37.5) 0
Tipifarnib 3(7.0) 0 0 0
Anagrelide 3(7.0) 0 0 0
Arsenic trioxide 2(4.7) 0 0 0
AG-858 2(4.7) 0 0 0
Dexamethasone 0 1(11.1) 1(12.5) 3 (60.0)
Prednisone 1(2.3) 0 0 2 (40.0)
Unknown investigational agent 1(2.3) 0 2 (25.0) 0
Panobinostat 0 2(22.2) 0 0
Database cutoff date 23 March 2012.
CML=chronic myeloid leukemia, CP=chronic phase, AP=accelerated phase, BP=blast phase, Ph+=Philadelphia
chromosome-positive, ALL=acute lymphoblastic leukemua, HHT=Homoharringtonine.

The reasons for discontinuation of prior dasatinib or nilotinib are shown in Table 33. Most
subjects discontinued these drugs due to disease progression or lack of response, and
approximately 20% due to intolerance. A proportion of patients also discontinued on the
grounds that they were scheduled to receive another treatment (for example, entering a clinical
trial). Details of BCR-ABL mutation status at baseline are shown in Table 34. A total of 19
subjects (29.2%) had the T315] mutation.
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Table 33: Study 101 - Reasons for discontinuation of prior dasatinib/ nilotinib (CML/Ph+
ALL subpopulation)

BP-CML/

Overall CP-CML AP-CML BP-CML | Ph+ALL | Ph+ALL

(n=65) (n=43) (N=9) (N=8) (N=5) (N=13)
Dasatinib
Treated Patients, N 58 37 9 8 4 12
Progression 20 (34.5) 12 (32.4) 2(222) 3(37.5) 3(75.0) 6 (50.0)
No response 10(17.2) 7(18.9) 1111 2(25.0) 0 2(16.7)
Not tolerated 12 (20.7) 11 (29.7) 1(11.1) 0 0 0
Completed 0 0 0 0 0 0
Next planned treatment 16 (27.6) 7(18.9) 5 (55.6) 3(37.5 1(25.0) 4(33.3)
Missing data 0 0 0 0 0 0
Nilotinib
Treated Patients, N 36 24 7 5 0 5
Progression 13 (36.1) $(33.3) 3 (42.9) 2 (40.0) 0 2 (40.0)
No response 12(33.3) 9(37.5) 2(28.6) 1(20.0) 0 1(20.0)
Not tolerated 6(16.7) 4(16.7) 0 2 (40.0) 0 2 (40.0)
Completed 0 0 0 0 0 0
Next planned treatment 5(13.9) 3(12.5) 2(28.6) 0 0 0
Missing data 0 0 0 0 0 0

Data cutoff date: 23 March 2012.

Best response to prior TKI was not differientiated by phase of disease; it was captured on the case report form
(CRF) as one of the following: complete, partial, stable, progression.
CML=chronic myeloid leukemia, CP=chronic phase, AP=accelerated phase, BP=blast phase, Ph+=Philadelphia
chromosome-positive, ALL=acute lymphoblastic leukemia

Table 34: Study 101 - BCR-ABL mutation status at study entry (CML/Ph+ ALL
subpopulation)

Mutation Status at Study Entry "E::rz;, CI;S';L’ AP;.Z;!L’ BP;::';IL’ Ph;’:‘;’]“
Patients with no mutations, n (%) 18 (27.7) 13 (30.2) 4(44.4) 1(12.5) 0
Patients with any mutation, n (%) 42 (64.6) 27 (62.8) 4(444) 6(75.0) 5 (100.0)
Patients with 1 mutation. n (%) 37(56.9) 24 (55.8) 3 (33.3) 5(62.5) 5(100.0)
Patients with 2 mutations, n (%) 5.1 3(7.0) 1(11.1) 1(12.5) 0
No sequencing data, n, (%) 5(1.7) 3(7.0) 1(11.1) 1(12.5) 0
Mutations® Total, CP-CML, AP-CML, BP-CML, Ph+ ALL,
i N=65 N=43 N=9 N=8 N=5
Mutations, n (%)
T3151 19 (29.2) 12 (27.9) 1(11.1) 2(25.0) 4 (80.0)
F317L 7(10.8) 5(11.6) 1(11.1) 1(12.5) 0
G250E 4(6.2) 4(9.3) 0 0 0
F359V 2(3.1) 1(2.3) 1(11.1) 0 0
H396R. 2(3.1) 1(2.3) 0 1{12:5) 0
M244V 2(3.1) 2(4.7) 0 0 0
M351T 2(3.1) 2(4.7) 0 0 0
D276G 1(1.5) 0 0 0 1(20.0)
E279K 1(1.5) 0 1(11.1) 0 0
E453K 1(1.5) 0 0 1(12.5) 0
F359C 1(1.5) 1(2.3) 0 0 0
F3591 1(1.5) 1(2.3) 0 0 0
L273M 1(1.5) 0 1(11.1) 0 0
L387F 1(1.5) 1(2.3) 0 0 0
Q252H 1(1.5) 0 0 1(12.5) 0
T212R 1(1.5) 0 0 1(12.5) 0

Database cutoff date 23 March 2012

* Some patients had more than 1 mutation and are represented more than once.
CML=chromic myeloid leukemia, CP=chromc phase, AP=accelerated phase, BP=blast phase, Ph+=Philadelphia ch

positive. ALL=acute l\ﬂhobhmc leukemia

6.2.12. Results for the efficacy outcomes

At the time of analysis, the median duration of follow-up for CML/Ph+ALL patients was 84.4
weeks or 19.4 months (range 2.1 to 164.4 weeks). Overall efficacy results are shown in Table 35.
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Table 35: Study 101 - Overall efficacy results (CML/Ph+ ALL subpopulation)

Response Rate, n (%)
Best Response Total Ph+ CP- AP-CML BP-CML Ph+ALL
Patients CML Total AP-CML | BP-CML | Ph+ ALL
N=65 N=43 N=22 N=9 N=8 N=5
Hematologic
CHR 42 (64.6) | 42(97.7) N/A N/A N/A N/A
MaHR 8(12.3) N/A 8 (36.4) 4(4449) 2(25.0) 2 (40.0)
Partial hematologic response 1(1.5) 0 1(4.5) 0 1(12.5) 0
Minor hematologic response 1(1.5) 0 1(4.5) 1(11.1) 0 0
No response/stable disease 5(71.7) 0 5(22.7) 1(11.1) 1(12.5) 3 (60.0)
Progressive disease 2(3.1) 0 2(9.1) 0 2 (25.0) 0
No post-baseline assessment 6(9.2) 1(2.3) 5(22.7) 3(33.3) 2 (25.0) 0
Cytogenetic
MCyR 38(58.5) | 31(72.1) | 7(31.8) 2(22.2) 3(37.5) 2 (40.0)
CCyR 32(49.2) | 28(65.1) | 4(18.2) 2(22.2) 1(12.5) 1(20.0)
PCyR 6(9.2) 3(7.0) 3 (13.6) 0 2 (25.0) 1(20.0)
Minor cytogenetic response 2(3.1) 2(4.7) 0 0 0 0
Mimmal cytogenetic response 5(7.7 4(9.3) 1(4.5) 1(11.1) 0 0
No response 10(154) | 5(116) | 5(227) | 3(33.3) 0 2 (40.0)
No post-baseline assessment 10 (15.4) 1(23)° | 9(40.9)¢ 3(33.3) 5(62.5) 1(20.0)
Molecular
MMR 21(32.3) | 19(#44.2) 2(9.1) 1(11.1) 0 1(20.0)
MR’ 10 (154) | 10(23.3) 0 0 0 0
CMR*~ 3(4.6) 3(7.0) 0 0 0 0
No major molecular response 35(53.9) | 22(51.2) | 13(59.1) 5(55.5) 7 (87.5) 1(20.0)
No valid baseline or post-baseline
et 7(10.8) 1(2.3) 6(27.3) 3(33.3) 1{12.5) 2 (40.0)
Baseline assessment for ela2
variant only 2(3.1) 1(23) 1(4.5) 0 0 1(20.0)
' Database cutoff date
23 March 2012,
CP=chronic phase, CML=chronic myeloid leukemia, AP=accelerated phase, BP=blast phase. Ph+ AL L=acute lymphoblastic
leukemia, CHR=complete hematologic response, N/A=Not applicable, MaHR=major hematologic response, MCyR=major
cytogenetic response, CCyR=complete cytogenetic response, PCyR=partial cytogenetic response. MMR=major molecular
response. MR=molecular response. CMR=complete molecular response.

6.2.12.1. Chronic phase CML (CP-CML)

More detailed results for subjects with CP-CML are shown in Table 36. 97.7% of these subjects
either maintained or achieved a complete haematological response (CHR), 65.1% achieved or
maintained a complete cytogenetic response (CCyR) and 44.2 % achieved a major molecular
response (MMR).
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Table 36: Study 101 - Efficacy results for CP-CML subpopulation

CP-CML
Best Response Best Response

e Achieved or l?nintnined' Arhie"}:‘d'

n/N (%) /N (%)

Hematologic
CHR | 42/43 (97.7) 16/17 (94)

No post-baseline assessment | 1/43 (2.3) 1/43 (2.3)

Cvytogenetic
MCyR 31/43 (72.1) 29/41 (71)

CCyR 28/43 (65.1) 27/41 (66)
PCyR 3/43 (7.0) 7/41(17)
Minor cytogenetic response 2/43 (4.7) -
Minimal cytogenetic response 4/43 (9.3) -
No response /43 (11.6) -
No post-baseline assessment 1/43 (2.3) -

Molecular
MMR 19/43 (44.2) 19/43 (44.2)

MR” 10/43 (23.3) 10/43 (23.3)

CMR™ 3/43 (7.0) 3/43 (7.0)

No major molecular response 22/43 (51.2) -

No valid baseline or post-baseline assessment 1/43 (2.3) -

Baseline assessment for ela2 variant only 1/43 (2.3) -
Database cutoff date 23 March 2012

CP-CML=chronic phase chronic myeloid leukerma, CHR=complete hematologic response, MCyR=major cytogenetic response,

CCyR~complete cytogenetic response, PCyR=partial cytogenetic response, MMR=major molecular response, MR=molecular

response, CMR=complete molecular response.

* Twenty-six patients entered in CHR, and all 26 remained in CHR, but were removed from the denominator of best response
achieved. One patient had CCyR at baseline, maintained CCyR on study after entering the study in molecular relapse, and
then achieved MMR on study. One patient had PCyR at baseline and maintamed PCyR on study. Both patients were
considered to mamtain rather than achieve cytogenetic response on study. and thus were removed from the denominator of best
response achieved.

Response to therapy improved with longer duration of treatment. For example, major
cytogenetic response rate was 45.2% after 3 months of treatment and 66.7% after 12 months.
All response rates were higher in patients with recently diagnosed disease (<5 years duration)
compared to those with longer time periods since initial diagnosis. Response rates were
somewhat higher in subjects with the T315I mutation, than in subjects with other mutations
(Table 37).

Table 37: Study 101 - Efficacy results for CP-CML subpopulation - by baseline mutation
status

Response Rate, n (%0)
Response CP-CML | T315I ey N B
N=43 N=12 Mu_tat]un Mu_tatmu Sequ_encmg
N=15 N=13 N=3
Hematologic
CHR 42 (97.7) 12 (100.0) 14 (93.3) 13 (100.0) 3(100.0)
Cytogenetic
MCyR 31(72.1) 11 (91.7) 10 (66.7) 8(61.5) 2(66.7)
CCyR 28 (65.1) 10 (83.3) 10 (66.7) 6(46.2) 2(66.7)
PCyR 3(7.0) 1(8.3) 0 2(15.4) 0
Molecular
| MMR 19 (44.2) 8 (66.7) 8 (53.3) 2(15.4) 1(33.3)
Database cutoff date: 23 March 2012.
CP-CML=chronic phase chronic myeloid leukemia, CHR=complete hematologic response, MCyR=major cytogenetic response,
CCyR=complete cytogenetic response, PCyR=partial cytogenetic response. MMR=major molecular response.

The median time to MCyR was 12.3 weeks (range: 3.1 to 156 weeks) and the median duration of
MCyR had not been reached. Median time to MMR was 113 days (range: 54 to 682), and the
duration of MMR ranged from 16 to >129 weeks (median not yet reached).

6.2.12.2. Advanced phase Ph+ leukaemias

More detailed results for subjects with advanced phase Ph+ leukaemias are shown in Table 38.
The numbers of patients in each of the three types of leukaemias (AP-CML, BP-CML and
Ph+ALL) were small (n =9, 8 and 5 respectively).
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Table 38: Study 101 - Efficacy results for advanced phase Ph+ leukaemias

AP-CML, BP-CML, and Ph+ ALL
Best Response Best Response
Best Respome Achieved or Maintained® Achieved®
n/N (%) /N (%)
Hematologic
MaHR 8/22 (36.4) 8/20 (40.0)
No evidence of leukenua 3/22(13.6) -
Minor hematologic response 1/22 (4.5) --
Partial hematologic response 1/22 (4.5) -
No response/Stable disease 5/22 (22.7) --
Progressive disease 2/22(9.1) -
No post-baseline assessment 5/22 (22.7) -
Cytogenetic
MCyR 7/22 (31.8) 5/19 (26.3)
CCyR 4/22 (18.2) 4/19(21.1)
PCyR 3/22 (13.6) 1/19(5.3)
Minor cytogenetic response 0 --
Mimmal cytogenetic response 1/22 (4.5) --
No response 5/22 (22.7) -
No post-baseline assessment 9/22 (40.9) -
Molecular
MMR 2/22(9.1) 2/22(9.1)
No major molecular response 13/22 (59.1) -
No valid baseline or post-baseline assessment 6/22 (27.3) -
Baseline assessment for ela2 variant only 1/22 (4.5) --
Database cutoff date 23 March 2012.
AP=accelerated phase, BP=blast phase, CML=chromic myeloid leukenua, Ph+ ALL=acute lymphoblastic leukenua,
MaHR=major hematologic response, MCyR=major cytogenetic response, CCyR=complete cytogenetic response, PCyR=partial
cytogenetic response, MMR=major molecular response
- _Two patients entered the study with MaHR and were therefore removed from the denominator of best response achieved.

Median duration of MaHR was 15.7 weeks (range 3.6 to 64.0). The median time to MCyR was 72
weeks (range: 2 to 112 weeks) and the median duration of MCyR had not been reached. Only 2
of the 22 subjects achieved an MMR. One subject with AP-CML had an MMR of 8 weeks duration,
and one subject with Ph+ALL had an MMR of 4 weeks duration.

6.2.12.3. Other analyses

The sponsor conducted a post hoc analysis (Report no ARP291) to explore the relationship
between systemic exposure to ponatinib, as measured by dose intensity (average daily dose) or
average daily AUC, and several baseline prognostic factors (age, time since diagnosis, number of
prior TKIs, baseline neutrophil and platelet counts) on efficacy and safety outcomes. The
analysis was described as exploratory. The main efficacy finding of this analysis was that
efficacy was improved with increased AUC, such that:

e For patients with chronic phase CML, the probability of achieving a MCyR was increased by
40% with an increase in daily AUC of 400 ng/mL*hr.

e For patients with advanced/blast phase CML or Ph+ALL, the probability of achieving a
MaHR was increased by 57% with an increase in daily AUC of 400 ng/mL*hr.

6.3. Analyses performed across trials (pooled analyses and meta-analyses)

There were no pooled analyses or meta-analyses include in the submission.

6.4. Evaluator’s conclusions on clinical efficacy

The sponsor has provided efficacy data from two open-label, non-comparative studies. The
patients included in these studies were heavily pre-treated with currently registered TKIs. The
studies used standard endpoints for determination of efficacy in CML and Ph+ve ALL.
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For patients in chronic phase CML, a major cytogenetic response was achieved in 53.9% in
Study 201 and 72.1% in Study 101. The higher response rate in Study 101 may reflect longer
duration of follow up. The responses appeared durable, with median duration of response not
being reached in either study.

For patients in accelerated phase CML, a major haematological response was achieved in 57.8%
in Study 201. Responses were less durable, with median durations of response being 5.7 - 9.5
months.

Efficacy was less impressive in subjects in blast phase CML and Ph+ acute lymphocytic
leukaemia, with rate of MaHR being approximately 30-40% and with responses being short-
lived (median of 4.1 months in Study 201).

The most notable findings from these studies are that efficacy has been demonstrated in:
e Subjects for whom currently available TKIs have failed; and

e Subjects who harbour the T315] mutation in BCR-ABL, which is associated with resistance
to currently available TKIs.

Overall, the data are considered adequate to establish the efficacy of ponatinib.

7. Clinical safety

7.1. Studies providing evaluable safety data
The following studies provided evaluable safety data:
7.1.1. Pivotal efficacy study (Study 201)
In the pivotal efficacy study, the following safety data were collected:
e General adverse events (AEs) were assessed at every visit throughout the study

e Physical examination, including measurement of vital signs, occurred at regular intervals
throughout the trial

e Laboratory tests, including the following were performed at regular intervals

— Haematology - total white blood cell (WBC) count, haemoglobin, haematocrit, platelet
count, absolute neutrophil count (ANC) and WBC differential reported individually for
each cell type including immature cells such as metamyelocytes, promyelocytes, and
blasts, when present

— Biochemistry - sodium, potassium, chloride, bicarbonate (or total carbon dioxide
[CO2]), blood urea nitrogen (BUN, or urea), glucose, albumin, creatinine, total bilirubin
(direct and indirect), alanine aminotransferase (AST [SGOT]), aspartate
aminotransferase (ALT [SGPT]), alkaline phosphatase, magnesium, phosphorous,
calcium, amylase, and lipase.

o ECGs were collected at baseline, the beginning of cycle 2 and the end of cycle 3
e Echocardiograms were performed at baseline and at the end of cycle 3.

7.1.2. Supportive efficacy study (Study 101)

In the supportive efficacy study, the following safety data were collected:

e General adverse events (AEs) were assessed at every visit throughout the study

e Physical examination, including measurement of vital signs, occurred at regular intervals
throughout the trial
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e Laboratory tests, including the following were performed at regular intervals

— Haematology - total white blood count (WBC), haemoglobin, haematocrit, platelet count,
and white blood cell differential (including blasts)

— Biochemistry - sodium, potassium, chloride, bicarbonate (or total CO2), blood urea
nitrogen, phosphorus, albumin, creatinine, total bilirubin (direct and indirect), AST, ALT,
alkaline phosphatase, calcium, amylase lipase and triglycerides

— Coagulation parameters - prothrombin time and partial thromboplastin time
— Thyroid stimulating hormone (TSH)

— Urinalysis

— Cardiac troponins.

e ECGs were collected at regular intervals. A subgroup of patients underwent more frequent
ECGs to examine the effects of ponatinib on the QT interval

e Echocardiograms were performed at regular intervals.

7.1.3. Pivotal studies that assessed safety as a primary outcome

There were no studies in the submission designed to assess safety as a primary outcome.
7.1.4. Clinical pharmacology studies

The three clinical pharmacology studies (Studies -102, -103 and -104) provided very limited
data on safety as they all involved the administration of single doses of ponatinib to healthy
volunteers.

7.1.5. Pooled safety database

In the submission, the sponsor presented analyses of safety based on pooled data from studies -
101 and -201. The pooled safety data has been used in this report for the purposes of assessing
safety.

There were three reports presented for the pooled safety database:

e The Summary of Clinical Safety which included safety data collected up to the data cut-off
dates for the two studies (23 March 2012 for Study 101 and 27 April 2012 for Study 201).

e A ‘120-day update’ which included safety data collected up to 23 July 2012.

o A further update provided in response to the FDA safety concerns, which included data
collected up to 3 September 2013. This update focussed on vascular adverse events, but also
included some data on cardiac failure, ocular toxicities and neuropathy.

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

In the five submitted clinical studies, a total of 530 patients and 53 healthy volunteers received
at least one dose of ponatinib (Table 39). Of the 530 patients, 514 had CML or Ph+ALL (the
proposed indication) and 16 subjects (all in Study 101) had other haematological malignancies.
The pooled safety database included all 530 patients.
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Table 39: Exposure to ponatinib in clinical studies.

Healthy volunteers Patients
Clinical Pharmacology studies
102 24 -
103 23 -
104 6 -
Efficacy studies
101 - 81
201 - 449
TOTALS 53 530

A summary of the extent of exposure (at the time of the 120-day update) and according to dose
and duration is shown in Table 40. The median duration of treatment was 323 days (10.6
months). A total of 349 subjects had been treated for at least 6 months and 185 subjects for 12
months. A total of 51.5% of subjects had required dose reduction, with the median daily dose
being 36.5 mg, as opposed to the starting daily dose of 45 mg.

Table 40: Pooled safety data - Overall extent of exposure (from 120 day safety update)

Overall CP-CML AP-CML BP-CML/Ph+ ALL
N=530" N=313 N=04 N=107

Observed Total Dose (mg)

Mean (SD) 9706.7 (8504.1) 11632.1 (8999.0) 10183.7 (8038.8) 4814.8 (4563.1)

Median 74775 10455 7575.0 34200

Range (Min-

Max) 45-57840 135-57840 60-35973 45-10035
Dose Intensity (mg/day)’

Mean (SD) 328(129) 314(122) 207 (14.5) 39.9(10.2)

Median 36.5 30.8 326 440

Range (Min-

Max) 2-60 4-60 2-45 2-60
Relative Dose Intensity, % (Total Dose/ ted Total Dose® [ 100%])

Mean (SD) 75.0 (26.5) 70.7 (26.3) 69.3 (30.4) 90.0 (16.6)

Median 84.9 69.8 80.0 978

Range (Min-

Max) 8-115 3-100 11-100 33-115
Duration of Exposure (days)

Mean (SD) 306.3 (230.0) 371.6 (232.5) 333.0(197.4) 127.9 (127.6)

Median 323.0 3380 359.0 84.0

Range (Min-

Max) 1-1260 3-1260 3-1178 1-538
Number (%) of patients treated for...

<1 month 34(64) 13(42) 332 13(12.1)

1 to <3 mos 78(14.7) 17(54) 6(6.4) 48 (H9

3 to <6 mos 69 (13.0) 20(9.3) 15 (16.0) 21(19.6)

6 to <12 mos 164 (30.9) 123 (39.3) 28 (29.8) 13(12.1)

12 to <24 mos 155(29.2) 104 (33.2) 30 (41.5) 12(11.2)

=24 mos 30(5.7) 27(8.6) 332 0
Dose modifications (% of patients with at least one...)

Interruption” 347 (65.5) 238 (76.0) 62 (66.0) 42(39.3)

Reduction 273 (51.5) 108 (63.3) 52(55.3) 21(19.6)
Total Person
Years* 488.03 34414 03.42 46.25

Philadelphia chr

+ 30 days x

Data extraction date: 23 July 2012

a Includes 16 patients from AP24534-07-101 with other diseases (AML, MDS, MM, MS).

b Dose intensity is calculated as total mg received/days on study treatment.

¢ Expected Total Dose for phase 2: 45 mg multiplied by the number of days on study; for phase 1: patients’ initial dose level for
those who did not receive a dose escalation, and latest escalated dose for those who did receive a dose escalation.

d Dose interruption is defined as a gap of at least 3 days between non-missing doses.

e Total Person Years are calculated as duration of' ber of p [365.25

¥

,SD = dard deviation.

Abbreviations: ALL = Acute lymphoblastic leukemia, AP = accelerated phase, BP = blast phase, CML = Chronic myeloid
leukemia, CP = chronic phase, Min = minimum, Max = maximum, mos = months, N and n = number of patients, Ph+ =
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7.4. Adverse events

A summary of the overall incidence of adverse events (AEs) occurring in the pooled safety

database (at the time of the 120-day update) is shown in Table 41.

Table 41: Pooled safety data - Overall incidence of adverse events (from 120 day safety

update)
BP-CML/
All pts CP-CML AP-CML Ph+ ALL
(N=530)" (N=313) (N=94) (IN=10T)
n (%) n (%) n (%) n (%)
Any treatment-emergent AE 527 (99.4) 311 (99.4) 93 (98.9) 107 (100)
Treatment-related AE 482 (90.9) 302 (96.5) 87 (92.6) 81(75.7)
Serious adverse event (SAE) 208 (56.2) 143 (45.7) 55 (58.3) 87 (81.3)
Treatment-related SAE 120 (22.6) 68 (21.7) 24(25.3) 24224
Deaths® 68 (12.8) 11 (3.5) 9 (9.6) 41 (383)
Treatment-related deaths 5(09) 2(0.6) 1(1.1) 2(19)
Patients with AFs leading to dose
modification or permanent
discontinuation® 409 (77.2) 258 (82.4) 75 (79.8) 65 (60.7)
Patients with AFs leading to
discontinuation 67 (12.6) 38(12.1) 12 (12.8) 13 (12.1)
Deaths leading to disconfinuation 26 (4.9) 5(1.6) 3(23) 12 (11.2)

related.

AFs.

SAE = serious adverse event.

Data extraction date: 23 July 2012.

a includes 16 patients from AP24534-07-101 with other diseases (AML, MDS, MM, MS).
b Deaths on study or within 30 days after the last dose of ponatinib or death at any time that is considered treatment

¢ Dose modifications include reductions, interruptions, and re-escalations prescribed by the protocols to manage

Abbreviations: AE= Adverse event. ALL = Acute lymphoblastic leukemia, AP = accelerated phase. BP = blast
phase, CML = Chronic myeloid leukemua, CP = chronic phase, Ph+ = Philadelphia chromosome; pts = patients;

Comment: Subjects enrolled in the two studies had advanced, treatment-resistant disease
and hence a high incidence of AEs might be expected. However, there was high incidence of
AEs that the investigators believed were related to treatment, the overall incidence being

90.9%.

7.4.1. All adverse events (irrespective of relationship to study treatment)

The overall incidence of any AE was high (99.4% of subjects). Events = Grade 3 in severity
occurred in 82.8% of subjects. The common AEs observed (that is, those occurring in more than
10% of subjects) are shown in Table 42. This table is taken from the 120-day safety update.
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Table 42: Pooled safety data - Common AEs (from 120 day safety update)

Svstem Owrgan Class Anv grade Grade 3 Grade 4 Grade 5
Preferred Term _ n (%) n n (%) n
No. of Patients with =1 AF. n (%) 527 (99.4) 211 (39.8) 145 (27.9) 80 (15.1)
Infections and infestations 303 (57.2) 76 (14.3) 17(3.2) 17 (3.2)
Upper respiratory tract infection 57(10.8) 3 (0.6) [i] [
Poeumoma 43 (79 2645 4(0.8) 4 (0.8)
Sepsis 16 (3.0) 3(0.6) B(13) 50.9)
Neoplasms benign, malignant, and
unspecified 82 (15.5) 13 (2.5) 5 (0.9) W74
Neoplasm progression H“(83 2{0.4) 4 (0.8) 36 (6.8)
Blood and lvmpharic svstem disorders 158 (20.8) 84 (15.8) 15 (3.4) 3 (0.6)
Anenua 108 (20.4) 63 (11.9) 8(1.5) 0
Febrile — 074 30070 5 (0.9) 0
Metabolism and nuriton disorders 216 (40.8) 52 (9.5) 14{1.6) 1{0.2)
Decreased appetite (1L 2{04) 0 0
Hypokalaemia 47(8.9) 11 (2.1} 0 [{]
Hyponatraenna 240 11(2.1) 1{0.2) 0
Nervous system disorders 205 (55.T) 35 (6.6) (LT 7 (1.3)
Headache 186 (35.1) 11 2.1 [1] 0
Dhzziness 56 (10.6) 1{0.5) 1] [1]
Cardiac disorders 136 (25.7) 36 (6.5) 13 (2.5) 8 (1.5)
Anrial fibrillation 27(5.1) 14 (2.6 1] 0
Vascular disorders 176 (33.3) 50 {0.4) 7(L3) 1 (0.2)
Hypertension 111 (20.9) 0.7 3(0.6) 0
| Respiratory, thoracic, and mediastinal " :
disorders 249 (47.0) Mi6d) 2{L7) 2(04)
Cough 75 (14.3) 0 0 0
Dryspoea 72(13.6) 14(26) 0 0
Castrointesrnal disorders 418 (T8.9) 100 (18.9) 3 (0.6) 1 (0.2}
Abdonunal pain 197 (37.2) H(EH 0 0
Constipation 183 (34.5) 2(L.7) 0 0
Nausea 146 (27.5) 4(0.8) 0 0
Vomiting 107 (20.2) 6(1.1) 0 0
Driarthea 101 {19.1) 8(1.1) 1{0.2) ]
Pancreatitis 39 % 27(5.1 i 0
| Skin and subcutaneous fissue disorders 398 (75.1) 49(9.2) 1(0.9) 0
Rash 207 (39.1) 21{4.0) 0 0
Diry skin 171 (31.3) T(1.3) 0 0
Musculosheletal and connective nssue
disorders 355 (67.00 40(7.5) 0 i
| Asthralma 143 (27.4) 10(1.9) [1] 0
Myalgia 102 (19.2) 3 (0.6) 0 0
Pain in extrenuty 89 (16.8) {13 0 0
Back pam 79 (14.9) 505 0 0
Bone pam 65(123) T(13) ] ]
Miuxscle spasms 63 (11.9) 1(0.2) 0 0
General disorders and administration 4
site conditions 366 (69.1) 45(8.5) 1{0.2) 4 (0.8}
Fatigue 156 (29 4) 12(2.3) 0 0
Pyrexa 142 (26.8) 10(19) 1(0.3) 0
Oedema peripheral oL (17.2) 2(0.4) 0 0
Asthenia 66 (12.5) 11(2.1) 1] 0
Chulls S81LYY 2(0.4) 0 0
Investigations 376 (7.9 147 (27.7) 140 (16.4) 0
Platelet count decreased 211 (30.8) 86(12.5) 105 (19.8) 0
Neutrophul count decreased 12128 58 (10.9) 47(8.9) 0
Lipase increased 95 (17.9) 47 (3.9) 10{1.9) [1]
Alanine anunotransferase increased 67 (12.6) 24(4.5) 1{0.2) 0
Aspartate anunotransferase increased 62 (11.7) 17(3. %) 1 {0.2) 0
Anvylase increased 305N 11(2.1) 1 {0.2) 0
Whte blood cell count decreased BAan 9(1.N 5(0.9) 0
Data extraction date: 23 Jul 2012
Note: Adverse events are coded usmg MedDFEA v 15.0 and graded according to NCI CTCAE v 3.0 for AP24534-07-101 and
CTCAE v 4.0 for AP24534-10.201. Only meatment-emergent adverse events with a stan date on or after the first dose of
study drug are reposted. Fnr?lueﬂ:whw the same coded event more than once at each level of
summarization, the greatest NCILCTCAE grade 15 presented. System organ classes are included cndy if they contam
preferred terms meeting the cutoff defined in the table ntle. Clincally synomymons terms have been recoded to single
MedDRA prefermed temas
AE = Adverse event. o = mumber of patients, No. = mznber
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Comment: AEs suggestive of myelosuppression were common (grade = 3 thrombocytopaenia
33.3%; grade = 3 neutropaenia 19.8%; grade = 3 anaemia 13.4%; febrile neutropaenia 7.4%).
AEs suggestive of pancreatic toxicity were also notable (increased lipase 17.9%; pancreatitis
7.4%, increased amylase 5.7%). Dermatological toxicity was also common with rash occurring
in 39.1% of subjects and dry skin in 32.3%, with most events being < Grade 3 in severity.
Gastrointestinal events (abdominal pain, constipation, nausea, vomiting, diarrhoea, decreased
appetite) were also very common but were generally < Grade 3 in severity. Similarly,
musculoskeletal disorders were very common, but mostly < Grade 3 in severity. Possible
hepatotoxicity was indicated by grade = 3 increases in ALT occurring in 4.7% of subjects and
grade = 3 increases in AST in 3.4%. Hypertension was recorded as an AE for 20.9% of subjects,
with 6.3% being grade = 3. Peripheral oedema occurred in 17.2% of subjects.

Many of these AES have previously been described with other BCR-ABL TKIs
(myelosuppression, skin and gastrointestinal toxicity, hepatotoxicity, fluid retention).

7.4.2. Treatment-related adverse events (adverse drug reactions)

The incidence of treatment-related AEs at the time of the 120-day safety update was 90.9%.
The common treatment-related AEs observed (that is, those occurring in more than 5% of
subjects) are shown in Table 43. This table is taken from the SCS. The 120-day safety update did
not provide an updated tabulation of treatment-related AEs.

Table 43: Pooled safety data - Treatment-related AEs (from Summary of Clinical Safety)

Any grade Grade =3
Preferred Term 1 (%) n (%)
BP-CML/ BP-CML/
All pts CP-CML AP-CML Ph+ ALL All pts CP-CML AP-CML Ph+ALL
(N=530)" (N=313) (N=04) (IN=107) (N=530)" (N=313) (N=04) (N=107)

Platelet count decreased 180 (34.0) 125 (39.9) 38 (40.4) 16 (15.0) 142 (26.8) 06 (30.7) 30(31.9) 15 (14.0)
Rash 172(32.5) 122 (39.0) 28 (29.8) 22 (20.6) 17(3.2) 11(3.5) 3(3.2) 3(28)
Dry skin 144(272) 108 (34.5) 18 (19.1) 17(15.9) 7(13) 5(1.6) 1(1.1) 1(0.9
Abdominal pain 105 (19.8) 78 (24.9) 15 (16.0) 12(112) 26(4.9) 19(6.1) 4(4.3) 3(2.8)
Neutrophil count decreased 92 (17.4) 51(16.3) 21(22.3) 19(17.8) 82(15.5) 44(14.1) 21(22.3) 16 (15.0)
Headache 01(17.2) 70 (22.4) 10 (10.6) 11(10.3) 6(1L1) 5(1.6) 0 1(0.9)
Lipase increased 86 (16.2) 64 (204) 12(12.8) 10(93) 51(9.6) 32(102) 11(11.7) 8 (75)
Fatigue 86 (16.2) 63 (20.1) 13(13.8) 9(84) 9(1.7) 6(1.9) 1(1.1) 2(1.9)
Arthralgia 84 (15.8) 56 (17.9) 17(18.1) 10(9.3) 8(L5) 6(1.9) 2(2.1) 0
Myalgia 78 (14.7) 55 (17.6) 15 (16.0) 8(7.5) 3 (0.6) 3(1.0) 0 0
Constipation 72 (13.6) 55 (17.6) 10 (10.6) 7 (6.5) 5(0.9) 3(L.0) 1(1.1) 1(0.9)
Nausea 68 (12.8) 43(13.7) 8(8.5) 14 (13.1) 1(0.2) 1(0.3) 0 0
Anaemia 66 (12.5) 31(9.9 15 (16.0) 20(18.7) 42(79) 16(5.1) 8(8.5) 18 (16.8)
Alanine aminotransferase
increased 49 (9.2) 34 (10.9) 6(6.4) 8(7.5) 15(2.8) 9(2.9) 2(21) 4(3.7)
Vomiting #(83) 27(8.6) 7(14) 8(7.5) 3 (0.6) 3(L.0) 0 0
Pancreatitis 39 (74 24(1.7) 9(9.6) 3(28) 27(5.1) 18 (5.8) 7004 2(1.9)
Pyrexia 30 (74) 27(8.6) 6 (6.4) 6 (5.6) 1(02) 0 1(1.1) 0
Aspartate aminotransferase
increased 37(7.0) 24(1.7) 5(5.3) 7 (6.5) 10(1.9) 4(1.3) 3(3.2) 3(2.8)
Bone pain 36 (6.8) 29(9.3) 5(5.3) 2(19) 1(0.2) 1(0.3) 0 0
Asthenia 36 (6.8) 28(8.9) 4(4.3) 4(3.7) 4(0.8) 2 (0.6) 1(L1) 1(0.9)
Rash pruritic 35 (6.6) 23(7.3) 0 (9.6) 3(2.8) 1(0.2) 0 1(1.1) 0
Muscle spasms 35 (6.6) 31(9.9) 1(1.1) 3(28) 0 0 0 0
Diarthoea 34(64) 22(7.0) 8(8.5) 3(28) 3 (0.6) 2(0.6) 0 1(0.9
Pruritus 32(6.0) 27(8.6) 4(4.3) 1(0.9) 1(0.2) [1] 0 1(0.9)
Pain in extremity 32 (6.0) 23(71.3) 6(6.4) 3(28) 3 (0.6) 3(L.0) 0 0
Erythema 31(5.8) 21(6.7) 5(5.3) 547 2(04) 2 (0.6) 0 0
Decreased appetite 28 (5.3) 15(48) 6 (6.4) 7 (6.5) 2(04) 1(03) 1(1.1) 0

Comment: The pattern of AEs in this analysis is similar to that obtained in the analysis of all
AEs.

7.4.3. Deaths and other serious adverse events
7.4.3.1. Deaths

An analysis was presented of all deaths that occurred either a) within 30 days of the last dose of
ponatinib or b) more than 30 days since the last dose, but considered to be related to the drug.
At the time of the 120-day update, a total of 68 such deaths had occurred. These are
summarised in Table 44. Of the 68 deaths, 41 occurred in subjects with advanced disease (blast
phase CML or Ph+ ALL) and a further 7 occurred in subjects with malignancies other than
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CML/Ph+ve ALL (from Study 101). The most common causes of death were events associated
with disease progression or infection.

Table 44: Pooled safety data - Deaths - within 30 days of last ponatinib or any treatment-
related (from 120-day safety update)

Reason(s) for Death®

All pts
(N=530)
n (%)

CP-CML
(IN=313)
n (%)

AP-CML
(N=94)
n (%)

BP-CML/
Ph+ ALL
(N=107)
n (%)

AML/MDS/MM
/MS
(N=16)

n (%)

Total number of deaths

68 (12.8)

11(3.5)

9 (9.6)

41(38.3)

7 (43.8)

Neoplasm progression

9 (5.5)

5(5.3)

17 (15.0)

Septic shock

5(0.9)

(13
0

(L)

43.7)

3 (18.8)
0

Multi-organ failure

4(0.8)

0

(=]

2(19)

3 (12.5)

Cardiac arrest

3(0.6)°

7 (0.6)

1(0.9)°

[1]

Pneumonia

306

1(0.9)

0

Blast crisis in myelogenous leukaemia

2(04)

2 (0.6)°
0

2(19)

0

Haemorrhage intracranial®

2(04)

0

1(0.9)

1(63)

Sepsis

2(0.4)

2(1.9)

Acute myocardial infarction

1(02)°

0
1(03)°

0

Cardiac failure congestive

1(02)

1(0.9)

Cardiopulmonary failure

1(02)

1(0.9)

Cerebral ischaemia, peripheral ischaemia”

1(0.2)

1(0.9)

Dehydration

1(02)

1(0.9)

Enterocolitis infectious

1(02)

(=1=1I=1 =] [=][—]

[=]{=]=]1=]=] =] =] =] =] =] =][=]

1(0.9)

(==l [=1E=1{=T0=]=][=]

Gastritis haemorragic

1(02)°

1(0.9)°

Haemorrhage intracranial, zygomycosis, bone
marrow failure

1(0.2)

(=]

1(0.9)

Haemorrhagic cerebral infarction

1(02)

1(03)
0

0

Hyperviscosity syndrome

1(0.2)

1(0.9)

Leukocytosis. metabolic encephalopathy

1(0.2)

1(0.9)

Lung infection, neoplasm progression, sepsis

1(02)

0

M s to meninges

1(0.2)

= [ =
]
[ .
P =

0

S|o|o|e

Pneumocystis jiroveci pneumonia

1(0.2)

—
L=

i
=

0

Poeumonia fungal

10"

—

b=
—

g

0

Pneumonia, sepsis

1(02)

0

—
=

Respiratory failure

1(0.2)

1(0.9)

Traumatic intracranial haemorrhage”

1(02)

=1I=1=11=]

=1=1=1 i =1 e e E=1 =1 =] =]

1(0.9)

== = = L=l =] = =] =] =]

Of the 68 deaths, only 5 were considered by the treating investigator to be at least possibly
related to ponatinib:

e A [information redacted] male patient with chronic phase CML died after developing
pancytopaenia (with a hypocellular marrow), sepsis and pneumonia, 41 days after ceasing
ponatinib. He also had a pulmonary embolus. Ponatinib was thought to have caused the
pancytopaenia.

e A [information redacted] male patient with chronic phase CML and a past history of
ischaemic heart disease developed chest pain and went into cardiac arrest. An angiogram
revealed a 100% blockage of the left anterior descending artery. The patient could not be
resuscitated. He had been taking ponatinib for approximately 10 months.

e A [information redacted] patient with accelerated phase CML had been enrolled with
cytopaenias at baseline (Hb 112 g/L; WBC 7.4; ANC 3.4; platelets 73). After 7 months
treatment with ponatinib he was noted to have developed severe pancytopaenia (Hb 83;
WBC 0.7; ANC 0.0; platelets 5). He subsequently developed fungal pneumonia and died.

e A [information redacted] patient with blast phase CML developed thrombocytopaenia
(platelets = 3) and anaemia (Hb 44) after 1 month of ponatinib treatment. He subsequently
developed pancytopaenia and died from gastrointestinal haemorrhage.

e An [information redacted] patient with Ph+ ALL developed diarrhoea, abdominal cramps
and dehydration 7 days after commencing ponatinib. After 48 hours the patient had a
cardiac arrest at home.

7.4.3.2. Other Serious AEs
A serious AE (SAE) was defined as an AE which:

e Results in death
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[s life-threatening (places the patient at immediate risk of death)

Causes a permanent, persistent, or significant disability

Requires inpatient hospitalization or prolongation of existing hospitalization
Causes a congenital anomaly or birth defect

In the opinion of the investigator, is an important medical event, that is, requires a medical
or surgical intervention to prevent a life-threatening situation, hospitalization, or death

Is a diagnosis of a new cancer

Is associated with an overdose.

The incidence of SAEs at the time of the 120-day update was 56.2%. SAEs were more common
in patients with advanced disease (CP-CML: 45.7%; AP-CML: 58.5%; BP-CML/Ph+ ALL: 81.3%).
The incidence of treatment-related SAEs at the time of the 120-day update was 22.6%. A
tabulation of all SAEs occurring in 21% of patients (or any Grade 5 SAE) is shown in Table 45.
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Table 45: Pooled safety data - Serious AEs (from 120 day safety update)

Any grade Grade 3 and 4 Grade 5
Preferred Term n (%) n %) I (%)
Meoplasm progression 40 (7.5) 4 (0.8) 34 (6.4)
Preumonia 32 (6.0) 2T(5.1) 4 (0.8)
Pancreatitis 31 (5.8) 25 (4.7) 0
Febnle neutropenia 25(4.7) 23 (4.3) 1]
Pyrexia 25 (4.7) 5(0.9) ]
Abdomunal pain 22(4.2) 14 (2.6) 1]
Atnal fibnllanon 17(3.2) 10(1.9) 1]
Platelet count decreased 17(3.7) 17 (3.2) 0
Sepsis 13(2.5) £(1.5) 5(0.9)
Anasnia 13(2.5) 10(1.9) 0
Myocardial infarction (1.7 B(1.5) 0
Bacteraenma 8(1.5) 6(1.1) 0
Cellubtis §({1.5) T4{1.3) 0
Cardiac fmlure congestive 8(1.5) 6(1.1) 2 (0.4)
Dyspnoea 8(1.5) 4(0.8) 0
Hypertension g(1.5) 7(1.3) 0
Dharrhoea 7(1.3) 51(0.9) i
Neutrophil count decreased 7(1.3) 7(1.3) 0
Dehydration 7(1.3) 5(0.9) 1(0.2)
Renal farlure acute 7(1.3) 5(0.9) 0
Lung mfection 6(1.1) 4(0.8) 1(0.2)
Sephic shock 6(1.1) 1(0.2) 5(0.9)
Constipation 6(1.1) 2(0.4) 0
Vomstng 6(1.1) 3 (0.6) 0
Acute myocandial infarction 6(1.1) 4 (0.8) 1(0.2)
Carchac fulure 6(1.1) 5(0.9) 1(0.2)
Pancytopema 6(1.1) 6(1.1) 0
Lipase increased 6(1.1) 4 {0.8) 0
Headache 6(1.1) 3 (0.6) 0
Pleural effusion 6(1.1) 4(0.8) 0
Hyponatraemia 6(1.1) 6(1.1) 0
Blast cnsts i myelogenous
leukaenua 4(0.8) 1(0.2) 2 (0.4)
Multi-organ failure 4 (0.8) ] 4 (0.8)
Respuatory falure 4(0.8) 2(0.4) 2 (0.4)
Cardiac arrest 3 (0.6) 0 3 (0.6)
Haemorthage mtracramal 1(0.6) 0 3 (0.6)
Penipheral 1schaemua 3(0.6) 2(0.4) 1(0.2)
Carchopulmonary falure 2{0.4) 0 1{0.2)
Leukocytosis 2(0.4) 1(0.2) 1(0.2)
Cerebral ischaecnua 2(0.49) 1(0.2) 1(0.2)
Traumatic mtracramal
haemorrhage 2(0.4) 1(0.2) 1(0.2)
Enterocolitis mfechous 1(0.2) 0 1(0.2)
Preumocystis jrovect
PREEHONL 1{0.2) 0 1(0.2)
Preumonia fungal 1(0.2) ] 1{0.2)
Zypomycosis 1(0.2) 0 1(0.2)
Gastritis hasmorrhage 1{0.2) 0 1 (0.2}
Metastases 10 MEnnges 1{(0.2) 0 1(0.2)
Bone marmow falure 1(0.2) 0 1(0.2)
Hyperviscosity syndrome 100.2) 0 1(0.2)
Bram oedema 1{0.2) 0 1{0.2)
Haemorrhame cerebral infarction 1{0.2) 0 1(0.2)
Metabolic encephalopathy 1(0.2) 0 1(0.2)
Data extraction date: 23 July 2012
Note: Paticats may have more than | AE per Prefermed Term. At cach level of pabient summanzation, 2 paticat was counted
once for the most severe event. AEs were clhasafied according to MedDRA v 15.0 and graded sccording to NCI CTCAE v
3.0 for AP24534-07-101 and CTCAE v 4.0 for AP24534-10-201, Chmacally synonymous terms have been recoded 1o
smgle MedDEA preferred terms

Comment: Many of the SAEs listed are consistent with disease progression (for example,
neoplasm progression, blast crisis, leucocytosis). There were also multiple infectious SAEs
(pneumonia, sepsis, bacteraemia etc.) that may have been secondary to the disease or to
myelosuppression caused by the drug.

Consistent with the analyses above of all AEs and treatment-related AEs, the following toxicities
were prominent:
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e Myelosuppression (febrile neutropaenia, decreased platelet count, anaemia, decreased
neutrophil count etc.);

e (Gastrointestinal SAEs (abdominal pain, diarrhoea, dehydration, constipation, vomiting).
Of note, pancreatic toxicity was common - pancreatitis: 5.8% (Grade 3/4: 5.1%).

The tabulation of SAEs also highlights events suggestive of cardiovascular toxicity:

e Myocardial infarction (9 events), acute myocardial infarction (6); cardiac arrest (3);

e Peripheral ischaemia (2 events), cerebral ischaemia (2);

e Congestive cardiac failure (8 events), cardiac failure (6), cardiopulmonary failure (2);

e Atrial fibrillation (17 events);

e Hypertension (8 events).

There were also a number of SAEs of a haemorrhagic nature:

Intracranial haemorrhage (3 events), traumatic intracranial haemorrhage (2), haemorrhagic
cerebral infarction (1);

Haemorrhagic gastritis (1 event).
7.4.4. Discontinuation due to adverse events

The incidence of AEs leading to treatment discontinuation at the time of the 120-day safety
update was 17.9%. This figure includes some patients who discontinued due to disease
progression. If only AEs considered to be treatment-related are included the discontinuation
rate was 8.3%.

Individual AEs leading to discontinuation in at least 2 subjects (or a single patient if treatment-
related) are shown in Table 46.

Table 46: Pooled safety data - AEs leading to treatment discontinuation (from 120 day
safety update)

All patients CP-CML AP-CML BP-CML/ Ph+ ALL
Preferred Term N=530° N=313 N=04 N=107
Treatment- Treatment- Treatment- Treatment-
All related All related All related All related
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Number of patients with at
least one AF leading to
discontinuation 95 (17.9) 44 (8.3) 43 (13.7) 31(99) 18(19.1) 7(74) 27(25.2) 4(3.7)
Neoplasm progression 19 (3.6) 0 4(1.3) 0 5(3.3) 0 8(1.5) 0
Platelet count decreased 18(34) 17(3.2) 12(3.8) 12 (3.8) 4(4.3) 4(4.3) 2(1.9 1(0.9)
Pyrexia 5(0.9) 0 1(0.3) 0 4(4.3) 0 0 0
Bone pain 3 (0.6) 0 0 0 0 0 3(2.8) 0
Haemorrhage intracranial 3 (0.6) 0 0 0 0 0 2(1.9) 0
Neutrophil count decreased 3 (0.6) 2{0.4) 0 0 1(L1) 0 1(0.9) 1(0.9)
Pancreatitis 3 (0.6) 3 (0.6) 2 (0.6) 2 (0.6) 0 0 0 0
Pneumonia 3 (0.6) 0 1(0.3) 0 0 0 1(0.9) 0
Atrial fibrillation 2(0.4) 1({02) 2 (0.6) 1(03) 0 0 0 0
Cardiac failure congestive 2049 204 2(0.6) 2(0.6) 0 0 0 0
Cerebral infarction 2(0.4) 204 2(0.6) 2(0.6) 0 0 0 0
Ejection fraction decreased 2(0.4) 204 2(0.6) 2(0.6) 0 0 0 0
Headache 2(0.4) 2{04) 2(0.6) 2(0.6) 0 0 0 0
Leukocytosis 2(0.4) 0 0 0 0 0 2(1.9) 0
Lipase increased 2(0.4) 2(04) 1(0.3) 1(0.3) 1(L1) 1(1.1) 0 0
Myelodysplastic syndrome 2(0.4) 0 2 (0.6) 0 0 0 0 0
Sepsis 204 0 0 0 1({L1) 0 1(0.9) 0
Tachycardia 2049 0 0 0 0 0 1(0.9) 0
Anaemia 1(0.2) 1{02) 1(0.3) 1{0.3) 0 0 0 0
Asthenia 1(02) 1{02) 0 0 1(LD) 1(1.1) 0 0
Blood creatinine increased 1(02) 1{02) 1(0.3) 1{0.3) 0 0 0 0
Cardiac failure 1(0.2) 1(0.2) 0 0 0 0 1(0.9) 1(0.9)
Cardiomyopathy 1(02) 1(02) 1(0.3) 1(03) 0 0 0 0
Cerebral artery stenosis 1(02) 1(02) 1(0.3) 1(03) 0 0 0 0
Coronary artery disease 1(0.2) 1{0.2) 1(0.3) 1{0.3) 0 0 0 0
Exfoliative rash 1(02) 1(02) 1(0.3) 1{03) 0 0 0 0

Comment: Despite a high incidence of AEs (99.4%), treatment-related AEs (90.9%) and SAEs
(56.2%), the incidence of AEs leading to discontinuation was comparatively low. This suggests
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that the toxicities produced by the drug could be managed in most patients (for example, with
dose reductions, drug interruptions and supportive therapies).

Myelosuppression events were the most common leading to discontinuation (decreased platelet
count, decreased neutrophil count, anaemia). Pancreatitis led to discontinuation in 3 subjects
and increased lipase in a further 2 subjects.

Cardiovascular events led to discontinuation in a notable number of patients, although numbers
for each individual event were low:

e (erebral infarction (2 events), cerebral artery stenosis (1), coronary artery disease (1).

e Congestive cardiac failure (2 events), ejection fraction decreased (2), cardiac failure (1),
cardiomyopathy (1).

e Atrial fibrillation (2 events).
Most of these events were considered related to the drug.

It is also notable that gastrointestinal, dermatological, musculoskeletal and hypertensive AEs
rarely led to discontinuation.

7.4.5. Adverse events of special interest

In the original Summary of Clinical Safety (and in the 120-day update), the sponsor had
identified a number of AEs as being of special interest, based on their association with other
BCR-ABL TKIs or with CML/Ph+ ALL. These were:

e Myelosuppression

o Infections

e Bleeding events

e Pancreatic events

e Hepatic events

e Cardiac Events

e Ischaemic vascular events

e Oedema and fluid retention events

e Skin and subcutaneous tissue disorders

Following approval in the United States, the FDA became concerned about a high incidence of
vascular events associated with the drug, and temporarily withdrew it from the market. In
response to these concerns, the sponsor provided the TGA with updated safety data (mainly on
vascular events but also on cardiac failure, ocular events and neuropathy) with a cut-off date of
3 September 2013.

7.4.5.1. Vascular events
7.4.5.1.1. Study 201

The updated safety information (data cut-off 3 September 2013) provided updated data on
vascular events from Study 201 only.

a. All vascular events

The overall incidence of vascular events is summarised in Table 47. A total of 20.3% of subjects
had experienced at least one vascular AE, and 13.8% had experienced at least one serious
vascular AE.
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Comment: The product information documents for the other Bcer-Abl TKIs registered in
Australia all list vascular adverse drug reactions (that is, treatment-related vascular AEs). They
are described as being uncommon (incidence 0.1% to 1.0%) or rare (incidence < 0.1%). The
incidence of treatment-related vascular AEs with ponatinib was 9.4%, suggesting that the
frequency of such events is notably higher with this drug.

Table 47: Study 201 - Overall incidences of vascular AEs (Arterial and Venous)

Treatment-Emergent Events Trearment-Related Events
(Al Causality)
All Events Serious Events All Related Serious Related
n (%) n (%) Events Events
n (%) n (%o)
Vascular Occlusion Events (arterial and 01 (20.3) 62 (13.8) 42(9.4) 26 (5.8)
venous)
Cardiovascular 41 (9.1) 28 (6.2) 16 (3.6) 13 (29)
Cerebrovascular 26 (5.8) 18 (4.0) 9(2.0) 6(1.3)
Peripheral vascular 28(6.2) 16 (3.6) 14(3.1) 4(0.9)
Venous 23(5.1) 13 2.9) 102.2) 6(1.3)

Data extraction date: 03 Sep 2013,

a. Arterial vascular AEs

A total of 77/449 (17.1%) subjects experienced at least one arterial AE. Of these 53/449
(11.8%) experienced a serious arterial AE. The individual AEs are listed in Table 48.
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Table 48: Study 201 - Arterial vascular AEs (safety update cut-off 3 September 2013).
Treatment-emergent thrombotic/ischaemic adverse events by severity (N=449). Sorted
by descending frequency. Safety population.

Grace 1482 Grade 354 Gradge § Total
Mumper of Patients witn at a (E.5%) £2  [9.44%) 4 [0.9%) e S LY ]
Least One¢ Thrombotic/Ischemic Adverse Event
ANGINA PECTORIS 15 (3.3%) 3 [0.7W) o0 (0.0%) 18 (&.0%)
ACUTE WYOCARDIAL INFARCTICM/MYDCARDIAL INFARCTION z (D.4%) " [Z.4%) 1 {9.2%) 14 (3.1%)
CORDNAHY ARTERY DISEASE Z  (0.4%) 9 (2.0%) 1 (0.2%) 12 (2.7
CEREBROVASCULAR ACCIDENT o (2.0%) 2 (0.4 o (9.0%) i1 (2.4%)
PERIPHERAL ARTERIAL QCCLUSIVE DISEASE 1 (e.2%) 10 (2.2%) o (0.0%) 11 (2.4%)
INTERMITTENT CLAUDICATION & (1.3%) 3 (0.7%) o (0.0%) 3 j2.0M)
PERIPHERAL ISCHAFMIA 2 (0.4%) 2 (0.4%) 1 (0.2w) 5 (1.1%)
CEREBRAL IHFARCTION 1 (o.2%) 3 [0.Th) o (0.0%) 4 (o.gh)
PERIPHERAL ARTERY STENOSIS z (0.4%) 2 [0.4%) 0 (0.0%) 4 (0.5%)
TRANSIENT ISCHAEMIC ATTACK 4 (0.5%) o [0.0% o (0.0%) 2 (0.5%)
CEREBAAL ISCHAEMIA 1 (0.2%) 1 [0.E%) 1 (0.2%) 3 (0.T)
CORDNAHY ARTERY STEWQSIS 1 (0.2%) 2 [0.4%) o (9.0M) ER B ]
ACUTE CORONARY SYNDROWE 1 (e.2%) 1 [e.2v) o (g.0%) 2 (0.8%)
CARDTIO ARTERY STENDSIS o (0.0%) z (0.4%) o (0.0%) 2 (0.4%)
EXTREMITY NECROSIS 1 (o.2%) 1 (0.2%) o (0.0%) 2 (0.4%)
ISCHAEMIC CARDIGMYDPATHY o (0.0%) 2 (0.4%) o (0.0%) 2 (0.4%)
MYOCARDIAL ISCHAEMIA 1 (o.2%) 1 [0.2%) 0 {0.0%) 2 (0.4%)
SPLENIC INFARCTION 1 (0.2 1 (0.2%) o (o.0N) 2 (0.4%)
ANGINA URSTABLE o (0.0%) 1 (0.2%) o (0.0%) 1 (0.2%)
APHASTA 1 (0.2%) o [0.0%) o (0.0%) 1 (0.2%)
ARTERTOSCLEROSTS CORONARY ARTERY o (0.0%) 1 [0.2%) 0 (9.0% 1 10.2%)
BLOOD CREATINE PHICFHOKINAZE INCREAZED 1 (0.2%) o [0.0%) Q {0.0%) L] 10.2%)
CARDIAG DISCOMFORAT o (0.0%) 1 [8.2%) o (0.0% 1 {2.2%)
CARDTID ARTERY QCCLUSION 1 (0.2%) o {9.0%) o 10.0%) 1 {2.2%)
CEREDELLAR INFARCTION o (0.0%) 1 {9.2%) Q (0.0%) 1 (2.2%)
CEREBRAL ARTERY TTENQZIC o (0.0%) 1 [2.2%) ] (0.0%) 1 {2.2%)
CEREBROVASCULAR IMTAUFFICIENCY 1 (0.2%) 1] (2.0%) o (0.0%) 1 {2.2%)
CORDMARY ARTERY OCCLUSION o {0.0%) 1 (0.2%) o (0.0%) 1 {0.2%)
DYSARTHATA 1 (o.2%) o (0.0%) o (0.0%) 1 {0.2%)
ELECTROCARDIOGRAM ST SEGMENT DEPRESSION i (o.2%) o [0.0%) o (D.0%) 1 {0.2%)
EMBOLISM ARTERIAL o (0.0%) 1 (0.2%) o (0.0%) 1 (0.2%)
HAFMORRHAGIC CEREBRAL INFARCTION o (0.0%) o (0.0%) 1 (0.2%) 1 (0.24)
HAEUORAHASIC TRAMSFORUATION STROKE 1 (0.2 o [0.0%) o (o.0%) 1 (0.2%)
MONGPARESTS 1 (0.2 o [B.0) o (o.0%) 1 [8.24)
PERIPHERAL VASCULAR DISORGER 6 (0.0%) 1 [0.2%) o (0.0%) 1 (0.24)
FOOR PERAIFMERAL CIRCULATION [+] (0. 0%) 1 {0.2%) ] (0.0%) 1 {0.2%)
PRINIMETAL ANGINA 1 (0.2%) 0 {0.0%) °  (0.0% 1 {0.2%)
STRESS CARDICMYDRATHY L) (0.0%) 1 {2.2%) Q (0.0%) 1 (2.2%)
SFUSCLAVIAN ARTERY STERQIIS 1 (0.2%) ] {2.0%) o (0.0%) 1 {2.2%)
VERTEERAL ARTERAY STEMDZIC 1 (0.2%) ] (2.0%) Q (0.0%) 1 {2.2%)

[Datamase CuToTT Date: CISEF2013)
Note: ADVErse events are coded using MedDAA W15, Percentages are based on the tetal satety population. Only
treatment-emergent adverse events with a start date on or atter the Tirst dese of study drug are reperted.
For patienis who experience the same coded event more than once at each level of summarization, the greatest HCI-CTLAE grade
iz presented. Thus a patient is listed atl mdst onde Tor each gvent,
Note: There i3 oné additional instance of CArotid Artery STenssis Tor which severily i3 missing (PaTient 95600E),
Comment: [t should be noted that patients with recent myocardial infarction or unstable angina

were excluded from Study 201.

There are some discrepancies between incidence figures quoted in the updated safety report
and those in the US prescribing information (7), which was approved on 20 December 2013:

e Allarterial AEs: 77/449 (17.1%) vs.91/449 (20%) in US PI

e Cardiac arterial AEs: 41/449 (9.1%) vs. 55/449 (12%) in US PI

e (Cerebrovascular arterial AEs: 26/449 (5.8%) vs. 27 /449 (6%) in US PI
e Peripheral arterial AEs: 28/449 (6.2%) vs.36/449 (8%) in US PL.

The sponsor provided a copy of a communication with the EMA (dated 31 October 2013)
addressing differences between the FDA and sponsor analyses. It stated that the FDA had not
provided the sponsor with details of their incidence calculations. However, the FDA had
appeared to use a broader set of AE terms than the sponsor for inclusion in their analysis (for
example, Cardiac arrest, Cardio-respiratory arrest, Chest discomfort, Clumsiness,
Electrocardiogram T Wave Abnormal, Encephalopathy, etc.).
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The sponsor presented various analyses of the subjects who had experienced arterial vascular
AEs. The incidence of arterial AEs in subjects with no pre-existing risk factors for ischaemia at
baseline was 6.4%. The incidence rose to 12.0% in subjects with 1 risk factor, and to 26.1% in
subjects with 2 or more risk factors. The incidence of arterial AEs was notably elevated in
subjects with diabetes (40.4%) and in subjects with a history of ischaemic heart disease 36.8%).

Table 49: Study 201 - Incidence of arterial vascular AEs in subgroups

\ Arterial AE Serious Arterial AE
Total population 449 77 (17.1%) 53 (11.8%)
Individual baseline risk factors
Hypertension 239 60 (25.1%) 44 (18.4%)
Hypercholesterolaemia 246 53 (21.5%) 37 (15.0%)
Diabetes 57 23 (40.4%) 16 (28.1%)
Obesity 109 21 (19.3%) 14 (12.8%)
Combined baseline risk factors
0 risk factors 109 7 (6.4%) 5 (4.6%)
1 risk factor 133 16 (12.0%) 9 (6.7%)
> 2 risk factors 207 54 (26.1%) 39 (18.8%)
History of cardiac disease
Any cardiac disease 174 40 (23.0%) 26 (14.9%)
Ischaemic heart disease 57 21 (36.8%) 17 (29.8%)
- Myocardial infarction 18 10 (55.5%) 8 (44.4%)
- Coronary artery disease 33 15 (45.5%) 14 (42.4%)
- Coronary revascularisation 14 8 (57.1%) 6 (42.9%)
- Other ischaemic heart disease 15 4 (26.6%) 2 (13.3%)
Other cardiac disease 148 29 (19.6%) 17 (11.5%)

Multivariate analyses were conducted to examine the relationship between arterial AEs and
various covariates. Results are summarised in Table 50 (arterial AEs) and Table 51 (serious
arterial AEs). Arterial AEs were strongly associated with higher dose intensity (as measured by
the average dose up to the date of the event), increasing age, a medical history of diabetes and a
medical history of ischaemia.
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Table 50: Study 201 - Multivariate and Univariate Logistic Regression Analysis - Arterial
AEs

Univariate Analyses Full Multivariate Model Reduced Multivariate Model Unit for Odds Ratio

Covariate Odds Ratio p-value Odds Ratio p-value Odds Ratio p-value

Dose intensity to time of first event 1.957 0.00002 2747 <0.0001 2.741 <{.0001 15 mg/day
Time Since Diagnosis (years) 1.645 0.0173 1.813 0.058 1.823 0.0557 10 years
Prior Regimens (up to 6) 0.939 0.4681 0.865 0.302 0.844 0.1564 1
Baseline T3151 Mutation 1312 03173 1.574 0.2087 1.617 0.1705 1
log10 Baseline Neutrophils 2.265 0.0006 1.931 0.0415 1.938 0.0406 1
log10 Baseline Platelets 208 0.0006 1.807 0.1388 1.797 0.1428 1
Age (years) 1.765 =0.0001 1.927 =0.0001 1.024 =1.0001 10 years
Number TKIs 0.937 0.7028 0.923 0.7486 1
Medical Hx of Diabetes 4053 =0.0001 414 0.0002 411 0.0002 1
Medical Hx of Ischemia 3.63 =0.0001 2473 0.0105 2451 0.011 1

Table 51: Study 201 - Multivariate and Univariate Logistic Regression Analysis - Serious
Arterial AEs

Univariate Analyses Full Multivariate Model Reduced Multivariate Model Unit for Odds Ratio
Covariate Odds Ratio p-value Odds Ratio p-value Odds Ratio p-value
Dose intensity fo time of first event 1.779 0.0053 2.329 0.0003 2.461 <f.0601 15 mg/day
Time Since Diagnosis (years) 1.781 0.0161 2349 0.0128 236 0.0081 10 years
Prior Regimens (up to 6) 0.886 0.2339 0.792 0.1535 0.749 0.0306 1
Baseline T315I Mutation 1424 0.2602 1.544 0.2781 1
log10 Baseline Neutrophils 1874 0.0219 1.512 0.246 1.764 0.0696 1
logl0 Baseline Platelets 2363 0.0164 1.636 0.279 1
Age (years) 1.645 =0.0001 1.696 0.0002 L.676 0.0002 10 years
Number TKIs 0.805 0.2793 0.809 0.4664 1
Medical Hx of Diabetes 4 =0.0001 3452 0.0021 3.101 0.0041 1
Medical Hx of Ischemia 4333 =0.0001 3.2209 0.0021 3.197 0.0017 1

Comment: The demonstration of a relationship between increasing dose of ponatinib and an
increasing incidence of arterial AEs supports the conclusion that the drug has a causative role in
their development.

A separate multivariate analysis demonstrated that increasing dose intensity was also
associated with increasing efficacy (in terms of achievement of a MCyR) in subjects with chronic
phase CML.

Data were presented on CP-CML subjects who had achieved a MCyR and who subsequently had
a dose reduction:

o There were 44 subjects who achieved a MCyR while taking 45 mg per day, and had a
subsequent dose reduction. All 44 subjects (100%) maintained the MCyR.

o There were 20 subjects who achieved a MCyR while taking 30 mg per day and had a
subsequent dose reduction. A total of 18 subjects (90%) maintained the MCyR.

Comment: On the basis of these data, the sponsor suggests that dose reduction in subjects who
have achieved a response might reduce the risk of arterial AEs. A recommendation along these
lines has been included in the US prescribing information, but does not appear in the draft
Australian PI.

The updated safety report states that a preliminary analysis of the subgroup of patients who
were using aspirin at baseline did not suggest a benefit. The report also presented data
demonstrating that subjects who experienced an arterial AE had comparable survival to those
subjects who did not experience such an event.

a. Venous vascular AEs

A total of 5.1% of subjects experienced at least one venous vascular AE. The update report did
not include any further analyses of these events.
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7.4.5.1.2. Study 101

The updated safety information (with a cut-off of 3 September 2013) did not provide any
information on the incidence of vascular events in Study 101. Both the Summary of Clinical
Safety and the 120-day Safety Update had provided tabulations of vascular events in the
combined population of subjects from 101 and 201 (n=530), but it was not possible to dissect

out those that had occurred in 101.

Comment: In the US Pl it is stated that the incidence of vascular occlusive events among
subjects with CML/Ph+ve ALL in Study 101 was 48% (31/65), which is considerably higher
than that reported by the sponsor for Study 201 (20.3%). The higher incidence in Study 101
may be due to a longer duration of treatment in that study. The sponsor should be requested to
provide updated safety data from Study 101, and comment on the higher incidence of vascular

AEs.

7.4.5.2. Myelosuppression

Adverse events related to bone marrow suppression occurred in 56% of subjects in the pooled
safety database, with 47.7% of subjects developing Grade 3 or 4 events. Platelets and
neutrophils were the cell lines most commonly affected (see Table 52). Myelosuppression
events typically occurred during the first three months of treatment and were more common in

subjects with advanced disease.

Table 52: Pooled safety data - Myelosuppression AEs (from 120 day safety update)

Any grade Grade 3 and 4 Grade 5
Preferred Term n (%) n (%) n (%)

Number of patients with at least one ireatment-

emergent mvelosuppression event 297 (56.0) 253 (47.7) 1(0.2)

Thrombocytopenia 211 (39.8) 171 (32.3) 0
Platelet count decreased 211 (39.8) 171 (32.3) 0
Leukopenia 164 (30.9) 141 (26.6) 0
Neutrophil count decreased 121 (22.8) 105 (19.8) 0
Febrile neutropenia 3004 33 (6.6) 0
White blood cell count decreased 25(4.7) 14 (2.6) 1]
Lymphocyte count decreased 10(1.9) 3 (0.6) 0
Neutropenic sepsis 5(0.9) 5(0.9) 0
Monocyte count decreased 1(0.2) 0 0
Ervthropenia 99 (18.7) 66 (12.5) 0
Anaenua 00 (18.7) 66 (12.5) 0

Cvtopenias affecting more than one blood cell tvpe 14 (2.6) 12(2.3) 1(0.2)

Pancytopema 10{1.9) 2(1.7) 0
Bone marrow failure 2(0.4) 1(0.2) 1(0.2)
Myelodysplastic syndrome 2(0.4) 2(0.4) 0

_ Data extraction date: 23 Jul 2012.

Note: Patients may have more than 1 AE per Category and Preferred Term. At each level of patient summarization, a patient
was counted once for the most severe event. AEs were classified according to MedDRA v 15.0 and graded according to
NCICTCAE v 3.0 for AP24534-07-101 and CTCAE v 4.0 for AP24534-10-201. Chmically synonymous terms have been
recoded to single MedDRA preferred terms.

7.4.5.3. Infections

Infection AEs were reported in 57% of subjects in the pooled safety database, and serious
infections were reported in 19.4% of subjects. Serious infections that occurred in more than 1
subject are listed in Table 53. They were mainly bacterial infections. Opportunistic infections

occurred in 1.3% of subjects.
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Table 53: Pooled safety data - Serious infectious AEs (from 120 day safety update)

M2dDRA SYsTem Organ Class
Preferred Term Grade 1 Grade 2 Grade 3 Grade 4 Grage § Total

INFECTIONS AND INFESTATIONS 1 (0.2%) 10 (1.9%) 61 (11.5%) 14 [2.6%) 17 (3.2%) 103 (19.4%)
PHEUMONIA 0 (0.0% 1 (0.2%) 23 {4.3%) & [0.8%) 4 (0.8%) 32 (6.0%)
SEFSIS 0 (0.0% O (0.0% 2 (0.4%) & (1.1%) 5 (0.9%) 13 (2.5%)
BACTERAEMTA ] (0.0%) 2 (0.4%) 5 (0.5%) 1 (0.2%) O (0.0%) B [1.8%)
CELLULITIS 0 (D.O%} 1 (0.2%) T (1.3%] @ (0.0%) O (0.0%) B [1.5%)
LUNG INFECTION 0 (0.0} 1 (0.2%) 2 (0.4%) 2 (D.4%) 1 (0.2%) 6 [1.1%)
SEPTIC SHOGK 0 (0.0 O (0.0%) © (0.0% 1 (0.2%) 5 (0.9%) 6 [1.1%)
URINARY TRAGT INFECTICN 0 (0.0% 1 (0.2%) 2 (0.8%) O (0.0%) O (0.0% 5 (0.%%)
CLOSTRIDIUM DIFFICILE COLITIS [+] [D.0%) 2 (0. 4%] 2 (9.4%) o [0.0%) [+] (0.0%) 4 [0.0%)
HEUTROPENIC SEPSIS 0 (0.0% O (0.0%) 1 (0.2%) 3 (0.6%) O (0.0%] 4  (0.8%)
UPPER AESPIRATORY TRACT INFECTION 0 (DO%) 1 (0.2%) 3 (0.6% O (0.0% O (0.0%) 4 [(0.8%)
EROHCHITIS 0 (D.O% O (0.0% 3 (0.6% O (0.0% O (0.0%) 3 [0.6%)
CLOSTRIDIAL INFECTION 0 (0D.O%) O (0.0% 2 (0.4%) O (D.0%) O (0.0%) 2 [0.4%)
GASTAOENTERITIS 0 (0.0% 1 (0.2%) 1 (0.2%) 0 (0.0% O (0.0% 2  (0.4%)
KLESZIELLA ZEPZIZ ] (0.0%) O (0. 0%) [} 19.0%) 2 [0.4%) [} (2.0%) 2 [0.4%)
LOGALTSED INFECTION 0 (D.O% O (008 2 (0.4%] O (D08 O (0.0%) 2 (0.4%)
WOURD INFECTION 0 (D.O% © (0.0%) 2 (0.4%] O (D.0%) O (0.0%) 2 [0.4%)

(Daramase CuTaTr Date: 2JUL2012)
Mote: AOVErse eVents are coded using MedDAA V15.0. Percentages are based on the number of patients in each cohert. Only
treatment-emergent adverse evenis with a start date on or after the Tirst dose of study drug are reported.
For PATiENT3 who experience The Ame Goded &VERT DOrE THAN ORCE AT £AEM lével of Jummndriration, TRE greaTesT NCI-CTCAR grage
is presented. Oefinitiens of Grades: 1=Wild, 2=Woderate, 3=Severe, 4=LiTe-inreatening, and 5=Death

7.4.5.4. Bleeding events

Bleeding events were reported in 25.8% of subjects. Events occurring in more than 1 subject
are listed in Table 54. The most common AEs were epistaxis, petechiae, ecchymosis and
contusion. Most bleeding events were grade 1 or 2 in severity. However, there were 7 fatal
bleeding events. One subject died from haemorrhagic gastritis with a platelet count of 2, and
this death was considered possibly related to ponatinib. The other six deaths were due to
intracranial haemorrhage (4); subdural haemorrhage (1) or haemorrhagic cerebral infarction
(1) and none were considered related to the drug. Platelet counts in these subjects were
between 11 and 216 x 109/L at the time of the events.
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Table 54: Pooled safety data - Bleeding AEs (from 120 day safety update)

Special Category & MedDRA PreTerred Term Grade 182 Grade 354 Grage 5 Grage 38285 Tatal

Nusber of Patients with at 107 (20.2%) 23 (4.3%) T (1.3%) 30 (5.7%) 137 (25.8%)

Least One Treatment-Emergent Bleeaing Event(i]
EPISTAXIS 35 (6.6%) 2 (0.4%) O (0.0%) 2 (0.4%) 3T (7.0%)
PETECHIAE 22 (4.2%) 1 (0.2%) 0 (0.0%) 1 (0.2%) 23 (4.3
ECCHYMOSIS 15 (2.8%) © (0.0%) O (0.0% O (0.0% 15 (2.8%)
CONTUSION 12 (2.3%) © (0.08) O (0.0% O (0.0% 12 (2.3%)
GINGIVAL BLEEDING $(1.T 1 (0.3m) 0 (0.0% 1 ([0.2%) 10 [1.9%)
CONJUNCTIVAL HAEMOAAHAGE 8 (1.5%) 0 (00w © (0.0% O (0.0% & (1.5%)
BOUTH HAEMOARMASE TN 0 (0.0% 0 (0.0% 0 (0.0% T (1.2%)
HAEMATOCHEZIA 6 (1.1% © (D.0N) © (0.0% O (D.0% 6 [1.1%)
MAEMATURTA & (1.0%) 9 (0.0% 0 (D.0% O (0.0% & (1.1%)
SUBDURAL HAEUATOMA 1 (0.2%) 4 (D.8%) 1 (0.2%) 5 (D.9%) 6 {1.1%)
VAGINAL MAEMCRRMAGE & (1.1%) 0 (0.0% O (D.0% O (0.0% & (1.1%)
GASTROINTESTINAL HAEMOAAHAGE Z  (0.4%) 3 (0.6%) O (0.0%) 3 (0.6%) & (0.9%)
HAEMATOMA, 4 (0.B%) 1 (0.2%) O (D.0%) 1 (B.3%) 5 (0.5%)
HAEMORAHOIOAL HAEMDARHAGE § (0.9%) © (0.0% O (0.0% O (0.0% & (0.9%)
RECTAL HAEMORRHAGE 4 (0.8 1 (0.2%) O (0.0% 1 (0.2%) & (0.9%)
RETINAL MAEMCRRMAGE 4 (0.8%) 1 (0.2% 0 (0.0% 1 (0.2% 5 ([0.9%)
HAEMOPTYSIS 3 (0.6% 1 (0.2 O (0.0% 1 (0.2%) 4 (0.8%)
CEREBRAL MASUORAMAGE T8 2 (08N 0 (0.0%) 2 (0.2%) 3 [0.5%)
HAEMORRHAGE INTRACAANIAL @ (0.0%) O ([0.0%) 3 (0.6%) 3 (D.6%) 3 [0.6%)
METRORRMAGIA 3 O8EY) 0 (0.0%) 0 (B.0%) 0 (0.0% 3 ([0.%%)
TRAUMATIC HAELATOLS 3 (0.5%) O (0.0% O (0.0% O (0.0% 3 (0.5%)
CATHETER SITE HAEUORRHAGE 1 (0.2%) 1 (0.3%) 0 (0.0%) 1 (0.2%) 2 (0.4%)
EAR MAEMORAMAGE 2 (0.&%) © (0.0% © (0.0% © (0.0% 2 (0.a%)
EYE HAEMORRHAGE 2 (0.4% © (D.0%) O (0.0%) O (D.0%) 2 (D.4%)
GASTRIG ULCER MAEUDRAMAGE TO0.2%) 1 (0.3%) 0 (0.0% 1 (0.2%) 2 (0.a%)
HAEMATEMESIS 2 (0.4%) 0 (D.0NM) O (0.0%) O (D.0%) 2 (0.4%)
INGREASED TENDEWCY TO BRUISE 2 (0.a%) 0 (0.0%) 0 (0.0%) 0O (0.0% 2 (0.4%)
MELAENA 1 (0.2%) 1 (0.2%) O (0.0%) 1 (0.2%) 2 (0.4%)
MENORRHAGTA 2 (B.4%) 0 (0.0%) O (0.0% O (0.0% 2 (0.4%)
POST PADCEDURAL HAEMATOMA 2 (0.4%) © (0.0%) O (0.0%) © (0.0% 2 (0.4%)
PURPURA 2 (0.4%) 0 (0.0%) O (0.0%) © (0.0%) 2 (0.4%)
TRAUMATIC INTRACRANIAL MAEMORRMAGE 0 (0.0% 1 [0.2%) 1 (0.2%) 2 (0.4%) 2 [0.4%)
UPPER GASTAOINTESTINAL HAEUORRHAGE 1 (0.2%) 1 (0.2%) O (0.0%) 1 (0.2%) 2 (0.4%)

Hote:

(Database CutofT Date: Z3JULIODIZ)

Adverse events are coded using MedDAA V15.0. Events/Iiub-groups of special intereset are identified with Standardised
UgdDRA queries and determined through sponsor medical review, Certain preferred terms have been recoded Tor accuracy, For
patients who éxpérienceé The samé coded &vent maré THAN OACE AT &ACh lével of Summarization, Thié gredTest HCI-CTCAE
summArizaTion, TME greavest NCI-CTCAE grage is presented. Percentiges Are CDASEd on TNE number of patients in analysis
population. Preferred Terss are sorted in descending order of incidence rate Tirst Then alphatetically in case of tied

ingidence rates.

[1] The highest MCI-CTCAE event grade experienced Tor each patient is presented.

7.4.5.5.

Pancreatic events

Pancreatic toxicity was the most common dose-limiting toxicity observed in the first-in-man
study (Study 101). Evidence of pancreatic toxicity was also observed in the Phase I studies in
healthy volunteers. A total of 25.3% of subjects in the pooled safety database experienced a
pancreatic AE (Table 55). The most common event was an elevation of lipase (17.9%).
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Table 55: Pooled safety data - Pancreatic AEs (from 120 day safety update)

Special Category & MeaDRA Preferred Term Grade 142 Grage 344 Grade & Grage 354485 Total

Humber 0T Patients With at B2 [10.2%) 80 (15.1%) O (0.0%) BO  15.1%) 132 (25.3%)
Least One Treatment-Emergent Pancreatitis Event[1]

LIPASE INGCREASED 38 (T.2%) 5T (10.B%] O (0.0%) 57 (10.8%) B85 (17.5%)
PANCREATITIS 12 (2.3%) 27 (5.1%) 0 (0.0%) 27 (E.1%) 39 (T.4%)
AMYLASE INCREASED 18 [3.4%) 12 (2.9%) O (0.0%) 12 {2.3%) 30 (5.7%)
BLOOD BILIRUBIN INCAEASED 13 (2.B%) B {(0.5%] 0 (0.0% & (0.5%) 18  (3.4%)
BILIAVEIN COMJUGATED AENCRUAL 1 (0.2%) 0 (M 9 (0.0% 0 (0% 1 (2.2%)
HYPERAMYLASAEMIA 1 (0.2%) 0 (0.0% O (0.0% O ({0.0% 1 (0.2%)
HYPEALIPASAENIA 1 19, 2%) ¢ (0.0 e (0.0%) o (0.0%) 1 (0. 2%)

(Databaze CutafTT Date: ZJULIDIZ)

MOTE! AODVEr3E EVERTI are cooed using MedDRA V15.0. EVENT3/3uD-groups of special inrteressr are iaentiftied witn Stanoardaized
NedDRA queries and determined through sponsor medical review. Certain preferred terms have been recoded for accuracy. For
pATiENTS WhO Experience TNe JAme coded &vENT BAré TRAR oNSE AT #Ach level of summarization, tRe greatest NOI-CTCAE
summarization, the greatest NCI-CTCAE grade is presented. Percentages are based on the nueber of patients in analysis
population. Preferred terms are sorted in déscending order of incidence rate Tirst then alphabetically in gase of tied
incidence rates.

[1] The highest NCI-CTCAE event grade experienced Ter each patient iz presented.

In 7.4% of subjects a diagnosis of pancreatitis was made with 5.1% of subjects having Grade 3
or 4. An SAE of pancreatitis occurred in 5.8% of trial subjects. However, only 5 trial subjects
(0.9%) discontinued therapy because of pancreatic events. The remaining subjects were able to
continue treatment after dose interruption (or reduction). The onset of the first episode of
pancreatitis was usually rapid with 72% occurring within 30 days of drug commencement.

7.4.5.6. Hepatic events

Hepatic AEs were common, occurring in 27.2% of subjects in the pooled safety database (Table
56). A total of 10.2% experienced Grade 3 or 4 events and hepatic SAEs occurred in 6 subjects
(1.1%). Only 2 subjects (0.4%) had treatment discontinued due to hepatic AEs. There were no
fatal hepatic AEs and no reports of liver failure in the pooled safety analysis.

Submission PM-2013-02061-1-4 Extract from the Clinical Evaluation Report for Iclusig Page 64 of 112



Therapeutic Goods Administration

Table 56: A - Pooled safety data - Hepatic AEs (from 120 day safety update)

Zpecial Category & MedDRA Preferred Term

Grade 142 Grade 344 Grace 5  Grace 34445 Total
Number of Patients With at 0 (17.0%) &4 (10.2%) ©  (0.0% 54 (10.2%) 144 (27.2w)
Le23t One Treatment-Emergent Mepatoxicity Event(1]
ALANINE AMINOTRANSFERASE INCREASED &2 [7.5% 25 (4.7T%) O (0.0%) 28 (&.7%) 67 (12.6%)
ASPARTATE AMINOTRANSFERASE INCREASED 44 (B.3%) 18 (3.4%) O (0.0%) 18 (3.4%) 62 (11.TH)
BLOOD ALKALINE FHOCPHATAZE INCREAZED 27 (B.1%) T (0.4%) O (0.0%) I (0.4%) I (5.5%)
GAMA - GLUTANYLTRANCFERAZE INCREAZED 13 (2.58%) .} (1.5%) o (0.0%) a (v.5%) 21 (4.0%)
BLCOC BILIRVEIN INCREASED 13 (2.5%) & (0.9%) e (9.0%) L] (@.9% 19 (2.4%)
HYPOALBUMIKAENIA 9 (1.7 1 (0.2%) O (0.0% 1 (0.2%) 10 (1.9%)
HAFMATOCHEZTA 6 (1.1%) 0 (0.0% O (0.0%) O (0.0% 6 (1.1%)
COLITIS 2 (0.4%) 3 (0.6%) ] (9.0%) 3 (0.6%) L 1(0.9%)
CASTROINTESTINAL HAEMORRHASE 2 [0.8%) 3 (0.8%) O (0.0%) 3 (0.8%) & (0.3%)
RECTAL HAZMORAMAGE 4 (0.8%) 1 0.24) © (0.0%) 1 (0.2%) & (0.9%)
ASCITES 4 (0.8% © (0.0% O (0.0% O (0.0% & (0.8%)
MEPATIC STEATOSIS 4 (0.B%) O (0.0% O (0.0%) O (0.0% 4 (0.8%)
CYTOLYTIC HEPATITIS o (0.0%) 3 {0.6%) -] (9.0%) 3 (0.6N) 2 {0.6%)
HEPATIC PAIN 3 (0.8%) O (0.0%) 0 (0.0% O (0.0% 3 (0.5%)
HEPATOTOXICITY @ (0.0% 3 (0.6%) © (0.0%) 3 (0.6% 3 (0.6%)
TRANSAMINASES INCREASED 2 (D.4%) 1 (0.2%) O (0.0% 1 (0.2%) 3 (0.6%)
INTERNATIONAL NORMALIZED RATIO INCREASED 2 (D.4%) O (0.0%) O (0.0%) O (0.0% 2 (0.4%)
OCULAR ICTERUS ] 19.2%) 1 {0.2%) -] (9.0%) 1 (0.2%) H {0.4%)
PROTHACGUBIN TIME PROLONGED 2 O(0.8%) 0 (0.0%) 0 (0.0% O (0.0% 2 (0.4%)
BILIRVEIN COMNJUGATED AENDRAMAL 1 10.2%) o (0.0%) ] (9.0%) o (0.0%) 1 0.2%)
BILIRUBIN CONJUGATED INCREAZED 1 10.2%) o (0.0%) o (0.0%) [} (0.0%) 1 (9.2%)
CHOLESTASIS 1 (0.2%) 0 (0.0 O (0.0% O (0.0%) 1 (0.2%)
HAEUGRRMASIC VAZCULITIS L -] 1 (9.2%) © (9.0%) 1 {2.3%) 1 {9.3%)
HEPATIC FUNCTION ABNORMAL 1 (0.2%) © (0.0) O (0.0% O (0.0% 1 (0.2%)
HEPATIC LESION 1 (0.2%) 1) (0.0% © (0.9% © (0.0%) 1 (0.2%)
MEPATITIS 0 (0.0% 1 (0.2%) 0 (0.0% 1 (0.2%) 1 (0.2%)
JAUNDICE ] 10.6%) 1 (0.2%) o [0.0%) 1 {0.2%) 1 {9.2%)
LIVER DIZORDER O (0.0%) 1 (0.3%) & (0.0% 1 (0.2 1 (0.2%)
LIVER FUNCTION TEST ASNORUAL 9 (0.0%) 1 (0.2%) ] (0.0%) 1 (0.2%) 1 (0.2%)
LIVER PALPABLE SUBCOSTAL 1 (0.2%) 0 (0.0 O (0.0% O (0.0%) 1 (0.2%)
POLYMYALGIA RMEUMATICA 1 [0.2%) © (0.0%) O (0.0%) O (0.0%) 1 (0.2%)
TEMPORAL ARTERITIS 0 (0.0% 1 {0.2%) 0 (0.0% 1 (0.2% 1 (0.2%)

Note:

[1] The highest NCI-CTCAS event grade experienced Tor each patient i3 prezented.

" (Patabaze CulofT Date: 23JULIND)

Adverse events are coded uzing MealAA VIS0, Events/sub-groups of special intereset are igentified with Standardized

MgCORA queries and determined TNrowgh SpOnsor medical review. Certain preferred Terms have Deen recooed Tor accuracy. For

patients who experience The 3ame coded event mare TNAN ONCe AT ¢ACh level of zummirization, The greatest NCI-CTCAE
summarization, the greatest NCI-CTCAE grade 15 presented. Percentages are Dased on the nueber of patients in analysis
population, Preferred TerEs are 2orted in cescending order of incigence rate Tirst thea alphabetically in caze of tied

incigence rates.

The sponsor presented an analysis of liver function testing looking for cases that met the
criteria for Hy’s Law (that is, cases predictive of an association between the drug and serious
drug induced liver injury [DILI]). LFT abnormalities are summarised in Table 57. There were 2

cases that potentially met the Hy’s law criteria:

A [information redacted] patient received 45 mg daily for 54 days, for the treatment of blast
phase CML in Study 201. Her LFTs were normal during treatment and the drug was ceased
due to progressive disease. Three days after ceasing the drug her LFTs became abnormal -
ALT 710 U/L (NR: 4 - 45), AST 810 U/L (NR: 7 - 36), total bilirubin 46 umol/L (NR: 3 to 19),
and ALP 72 U/L (NR: 31-103). She died 2 days later due to progressive disease and

multiorgan failure.

A [Information redacted] patient with accelerated phase CML was treated with 45 mg per

day in Study 201. On day 15 his LFTs were noted to be abnormal - ALT 181 U/L (NR: 7-56),
AST 227 U/L (NR: 15-46), ALP 137 U/L (NR: 38-126), and total bilirubin 63 umol/L (NR: 0-
17). However, treatment was continued and the LFTs normalised. The patient remained on
treatment for 20 cycles with normal LFTs.
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Table 57: Pooled safety data - Liver function testing- (from 120 day safety update)

Shift from Normal at Baseline to Maximuimn Post-Baseline Total CP-CML AP-CML BP-CML/ Ph+ ALL
Value (N=530)" (N=313) (N=04) (N=10T)
B (*s) n %) n (%) n (%)
Alanine aminotransferase (ALT)
23 » ULN 43 (8.1) 2.0 3(85 13{12.1)
=5 = ULN 19 (3.6) 929 3.0 6 (5.0
=10 = ULN 9(1L7) 3(1.0) 1(11) 5(47)
=30 * ULN 2(04) 2(0.6) ] (]
Aspartate aminotransferase (AST)
=3 = ULN (4.5 92.H 33 11(10.3)
=5 % ULN 14 (2.6) 6(1.9) 1(43) 303.0)
=10 = ULN 5(0.9) 3l [1] {19
=20 = ULN 1(0.2) [] [1] 1(0.9)
ALT or AST
23 x ULN 47 (8.9 2({.m B {85) 17 (159}
=5 = ULN MH4.5 11(3.5) 3 (3.3) 7(4.5)
=10 = ULN 9{l.7 3 (1.3 1(1.1) 5(4.7)
=20 = ULN 3 (0.5) 2 (0.6) 0 1{0.8)
Total bilirubin (TBL)
-1 = ULN | T4 (1400 | 32(10.3) | 18 (19.1) | 22 020.6)
2 x ULN | 21 (4.00 | 12.2) l 4(4.3) | 7(6.3)
ALP
~1.5 = ULN | 120 22.6) | 49 (15.7) | 18 (19.1) | AL
ALT and TBL
ALT>3 s VLN and TBL >1.5 = ULN | 3 (0.6 | 0 | 2(11) | 1(0.9)
ALT >3 « ULN and TBL »2 » ULN | 611} | 2 (0.6) l 2020 | 1(0.9)
AST and TBL
AST =3 = ULN and TBL =15 = ULN [ 3 {0.6) | 0 | 201 | 1 (0.9}
AST >3 = ULN and TBL =2 = ULN | 7(1.3) | 2 (0.6) | 2021} | {19
Hy's Law: ALT, ALP, and TBL
ALT >3 x ULN and ALP <2 x ULN and TBL 22 x ULN [ 2 (0.4) | 0 | 1{1.1} | 1(0.9)
Hy's Law: AST, ALP, and TEL
AST >3 = ULN and ALP <2 = ULN and TBL =2 = ULN [ 2 (0.4) | [1] | 1{1.1} | 109
Diata exciraction date: 23 Jaly 2012
1 Inchades 16 panents from AP24534.07.101 with other diseases (AML MDS, WM, MS)
Abbreviations: ALP = alkaline phosphatase, ALT = alanine aminotransferase, AP = sccelerated phase, AST = aspastate amunotransferase, BP = blast phase, CP = chroaic phuse,
ML = chromic myvebod beukenua. Fh= ALL = Pluladelplaa chromoscase-posttive acute lrmphoblastic leukemia. THL = tosal bilumban, ULN = uppes lumat of nosmal

Comment: Neither of these cases suggests that the drug has the potential to be associated with
severe DILI. An alternative explanation is available for the abnormal LFTs in the first patient
(progressive disease with developing multiorgan failure). In the other subject the abnormal
LFTs resolved despite ongoing treatment.

In the 120-day safety update, the sponsor mentions another potential Hy’s law case, which
occurred in an ongoing Phase I/IIstudy in Japanese subjects. The patient developed markedly
abnormal LFTs after 3 days of ponatinib and died one week later. The sponsor should be asked
for further details of this case, and any other potential Hy’s law cases or cases of liver failure
that have occurred. It is noted that the US PI refers to three cases of fatal hepatic failure.

7.4.5.7. Cardiac events

Cardiac AEs occurring in the pooled safety database are summarised in Table 58.
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Table 58: Pooled safety data - Cardiac AEs- (from 120 day safety update)

Special Category & WedDRA Preferrsd Term Grade 142 Grade 384 Grade & Grade 3L44E Total

Number OT PATients With at 116 [21.9%) 48  (9.9%) T (1.0% ES (10.4%) 171 (32.0%)
Least One Treatment-Emergent Cardiac Event[1]

CARDIAC FAILLRIE[LEFT VENTRICULAR O¥SFUNCTION 91 [17.2%) 2& [4.5%) 4 [D.8%) DB (5.3%) 119 (22.5%)
OECEMA PERIPHERAL BY [16.8%) 2 (0.4%) © (0.0% 2 (0.4%) 91 (17.2%)
CARDIAL FAILURE CONGESTIVE 3 (0.6%) B [1.B%) 2 (0.4%) 10 (1.9%) 13 (2. 8%
EJECTION FRACTION DECAEASED & (1.1%) 7 (1.3%) © (0.0%) T (1.3%) 13 [2.5%)
CARDIAC FAILURE 2 [0.4%) & (1.1%) 1 (8.2%) T (1.3%) 9 (1.7%)
PULMONARY CEDEMA 3 (0.6%) 2 (0.4%) © (0.0%) 2 (0.4%) B (D.9%)
CARDIOMYORATHY 2 [0.4%) 7 (0.2%) O (D.O%) 1 (0.2%) 3 [D.6%)
DEACTOLIC DYSEUNCTION 2 [0.5% © [9.0% © (9.0% 0O (0.0% 3 [0.5%)
ORTHOPHOEA 2 [0.4%) 1 [0.2%) © [(0.0%) 1 (0.2%) 3 (0.5%)
PULMONARY CONGESTION 2 (0.a%) 1 (0.2Z%) O (0.0%) 1 (0.2%) 3 (D.&%)
CARDIOGENTG SHOCK O [0.0% 2 [0.4%) © (008 2 [B.4%) 2 [D.4%]
CARDIGUEGALY 2 O[0.4% € (0.0% © [(8.0%) @ (0.0% 2 (0.4%)
CARDIOPULUORARY FAILUAE 1 (0.2%) 0 (0.0%) 1 [0.2%) 1 (0.2%) 2 (D.4%)
LEFT VENTRICULAR DYSFUNCTION 1 (0.2%) 1 [(0.2%) O [(D.0% 1 (0.2%) 2 (D.4%)
BRAIN NATRIVAETIC PEPTIDE INCREACED 1 [0.2% € [9.0% © [9.0%) 0 (0.0% 1 (0.2%)
DILATATION VENTRICULAR 1 (0.2%) € (0.0% © (0.0% 0 (0.0N) 1 (D.2%)
DECEMA 1 [0.2%) © [(0.0% © (D.0% O (0.0% 1 (0.2%)
RIGHT VENTRICULAR FAILURE O [0.0% 1 [0.2%) © (0.0% 1 (0.2%) 1 [(0.2%)
STRESS CARDICWYOPATHY O (0.0% 1 (0.3%) ©  (0.0%) 1 (0.2%) 1 (8.3%)

ARRHYTHUIAS 9 [11.1%) 31 (5.5%) 3 (D.6%) 34 ([6.4%) ¥3 [17.5%)
ATREAL FIERILLATTON 13 (2B} 14 (28N O (0.0%) 14 (28N} 2T (B.ak)
TACHTCARDIA 20 {3.B%) 3 [D-5%) o (0. 0%) 3 {3.8%) =23 [4.3%)
ELECTROCARDIOGRAM OT PROLONGED 8 (1.5% 5 [0.9%) 0 (0.0% 5 (0.5% 13 [2.5%)
PALPITATIONS 13 (284 0 (0.0% O (0.0% 0 (0.6%) 13 (2.8%)
SYNCOFE 1 {9.2%) B {1.1%) 0O (D.9%) & (1.1%) T (1.3%)
BRADYCARDIA 4 (0.B%) 2 (D.4%) O (0.0% 2 (0.4%) &  ([1.1%)
SINUS BAADYCARDIA £ (0.5%) 1 (0.Z%) 0 (D.0A 1 (0.2%] & (1.1%)
ATRIAL FLUTTER 4 (0.B%] 1 (O.2%) O {(D.0% 1 (0.2%) B [D.9%)
SINUG TACHYCARDIA 5 {0.5% © [0.0% 0 (0.0% 0 (0.0% 5§ (0.9%)
SUPRAVENTRICULAR TACHYCARDIA 3 (O.BN) 1 (D.3%) O (D.0A) 1 (0.2%] & (0.8%)
CARDIAL ARREST 0 {0.0% © [0.0% 3 (D.E% 3 (0.5%] 3 [0.5%)
HEART RATE IRREGULAR 3 (0.6% € (0.0% 0 (0.0% O (0.0% 3 [0.5%)
KEAAT AATE INCREASED 2 {0.a%) € (0.0% O (D.0A) O (0.0% 2 [0.4%)
TACHYARRHY THUTA 2 (0.4% © [0.0% O (D.0% O (0.0% 2 [0.4%)
VENTRICULAR TACHYCARDIA 1038 1 (E.3%) 0 (0.0 1 (0.2%) 2 (0.4%)
ARAMYTHMIA 1 (O.E%) @ (0.0%) O (D.0% 0 (0.0%) 1 [0.2%)
ATRIAL TACHYCARDIA 0 (9.0% 1 (9.3%) 0 (0.0M 1 (3.2% 1 (9.2%)
ATRIOVENTRICULAT BLOCK COMSLETE 0 (0.0% 1 (B.3%) 0 (0.0A 1 (0.3%] 1 [0.3%)
ATRIOVENTRICULAR BLOCK FIRST DEGREE 1 (O.2%) © (0.0% O (D.0% O (0.C%) 1 [0.2%)
EUNDLE BRANCH BLOGK LEFT 1 {0.2% © (0.0%) 0 (0.0% 0 (0.6% 1 [9.2%)
BUNDLE BRANCH BLOCK RIGHT 102 8 (D.0% O (00N 0 (0.6 1 (0.2%)
CONDUCTION DISCADER 1 (0.2%) © [(C.0% O {(D.0% O (0.0% 1 [0.2%)
EXTRASYSTOLES 1 {9.2% © [0.0% 0 (0.0% 0 (0.0% 1 (9.2%)
LOSS OF CORSCICUSNESS O [0.0%) 1 (0.3 0 (0.0% 1 (0.3} 1 (0.2%)
SIEK SIHUS SYNCACUE O [0.0%) 1 [8.3%] O (0.8%) 1 (0.2%) 1 {0.2%)
SINUS ARREST 0 [0.0%) 1 [0.Z% O (D.0% 1 [0.B%) 1 {0.2%)
SUPRAVENTRICULAR EXTRASYSTOLES 1 [0.2%) & [0.0% O {D.0% 0 ([0.0% 1 {0.2%)
VENTRICULAR EXTRASYSTOLES 1 [0.2%) 0 [0.0% O {0.0% O (0.0% 1 (0.2%)

{Databaze Cutoff Date: ZIULZO1Z)

Note: Adverse events are coded uzing MedDRA W15.0. Eventsz/subsgroups of special intereset are identified with Standardised
WedDRA queries and determined through sponsor medical review, Certain preferred terms have been recoged for accuracy, For
patients who geperience The Same COORC EVENT BOrE tham Once at @ach level of summarization, the Qreatest NCI-CTCAE
summarization, the greatest MCI-CTCAE grade is presented. Percentages are Dased on the number of patients in analysis
pepulation. PreTerred terms are sorted in descending order of incidence rate Tirst then alphacetically in case of tied
incigence rates.

[1] The nignest MCI-CTCAE gvent §rade experienced Tor £ach patient i3 presented.

7.4.5.7.1. Heart failure/left ventricular dysfunction

Cardiac failure and left ventricular dysfunction are known adverse effects of other Ber-Abl TKIs.
With ponatinib, AEs suggestive of cardiac failure occurred in 22.5% of subjects. However, the
most common event was peripheral oedema (17.2%), which with other Ber-Abl TKIs is a
common AE not due to cardiac impairment (see below). The incidence of ‘congestive cardiac
failure (CCF)’ was 2.5% and ‘cardiac failure’ was 1.7%.

Serious cardiac failure events were reported in 4.3% of subjects. Discontinuation due to the
events of CCF, decreased ejection fraction, cardiac failure or cardiomyopathy occurred in 6
subjects (1.1%).
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In the safety update to 3 September 2013, the incidence of serious cardiac failure events in
Study 201 was 5%.

7.4.5.7.2. Arrhythmias

5.1% of subjects developed atrial fibrillation, including 2.6% with Grade 3 or 4. Most patients
with AF were elderly and had multiple cardiovascular risk factors. Bradycardia and sinus
bradycardia occurred in 1.1% of subjects. Other specific arrhythmias occurred in < 1.0% of
subjects.

7.4.5.7.3. QT prolongation

In Study 101, subjects in the 30 mg, 45 mg and 60 mg cohorts had ECGs collected at the
following time points:

e (Cycle 1, Day 1, pre-dose (in triplicate)
e (ycle 1, Day 15, pre-dose (single tracing)
e (Cycle 2, Day 1, predose and at 2, 4 and 6 hours post-dose (in triplicate).

In the lower dose cohorts (2 mg, 4 mg, 8 mg and 15 mg) only single ECGs were collected at these
time points.

The results for QT interval using the Fridericia correction (QTcF) and the Bazett’s correction
(QTcB), for the 30, 45 and 60 mg cohorts, are shown in Figure 3. There was no apparent
increase in QTc with increasing dose.

Figure 3: Study 101 - Effects on QTc interval
a) QTcF
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b) QTcB
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A PK/PD analysis was also undertaken to examine the relationship between QTcF interval and
plasma ponatinib concentration, from paired plasma samples taken across all the dose cohorts.
Results are summarised in Figure 4. No relationship was apparent.

Figure 4: Study 101 -QTcF change from baseline versus ponatinib plasma concentration
(PK-PD analyses).
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Comment: The TGA has adopted an EMA/ICH guideline that sets out the requirements for an
appropriate clinical study (a ‘thorough’ QT study) to exclude an effect on QT interval (8). The
design of Study 101 did not comply with these requirements (for example, there were no
placebo or positive control groups and effects on ECG were not measured throughout the dose
interval). An effect of ponatinib on the QT interval has not therefore been excluded by these
data.
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In the pooled safety database a total of 13 subjects (2.5%) had adverse events of QT
prolongation reported. Seven of these subjects were in Study 101. In only one of the six was the
event considered serious, a 66-year old female who was noted to have QT prolongation on ECG
approximately 2 weeks after commencing ponatinib 4mg per day. The longest documented QT
interval in this subject was 512 ms. The other 6 cases occurred in Study 201. Five of these
subjects had a negative rechallenge or the event resolved despite continued dosing. In the other
subject, QT prolongation was noted one week after the drug had been discontinued.

Three subjects had a sudden cardiac death. One occurred in an 80-year old man with recent
diarrhoea and severe dehydration, one in the setting of an acute myocardial infarction and
another and the third in a subject who had ceased ponatinib two weeks previously. One subject
with ischaemic heart disease had an episode of ventricular tachycardia (10 beats). No episodes
of ventricular fibrillation or torsades de pointes were reported. Three subjects had syncopal
episodes that could be explained by other pathology (sepsis, advanced progressive disease,
over-diuresis). None of these subjects had QT prolongation reported.

One subject in Study 101 who received an accidental overdose of 540 mg of ponatinib was noted
to have a prolonged QT interval (uncorrected) of 520 ms at 2 hours. This reduced to 480 ms and
then 400 ms on the following 2 days.

Comment: The above adverse events do not provide any clear evidence for a clinically
significant effect of ponatinib on QT prolongation. It should be noted that both clinical studies
excluded at-risk subjects (those with a prolonged QT at baseline, those taking other drugs
known to have an effect on QT interval and those in cardiac failure).

7.4.5.8. Oedema and fluid retention events

Fluid retention is a common adverse event associated with other Ber-Abl TKIs, and it was
commonly observed in the ponatinib clinical studies, with 26.4% of subjects experiencing such
an event (Table 59). Serious fluid retention AEs were reported in 2.6% of subjects. Only two
subjects (0.4%) had to discontinue ponatinib due to fluid retention events (1 pericardial
effusion and 1 due to pleural effusion).

Table 59: Pooled safety data - Fluid retention AEs- (from 120 day safety update)

Special Category & MedDRA Preferred Term Grade 182 Grade 3&4 Grade 5 Grade 3&445 Total
Numbper of Patients With at 120 (22.6%) 19 [3.6%) 1 (0.2%) 20 (3.8%) 140 (26.4%)
Least One Treatment-Emergent Edema and Fluid Retention

Event[1]

OEDEMA PERIPHERAL 88 (16.8%) 2 (0.4%) 0 (0.0%) 2 (0.4%) 81 ([17.2%)
PLEURAL EFFUSION 31 (5.8%) B8 (1.5%) 0 (0.0%) 8 (1.5%) 39 (7.4%)
PERICARDIAL EFFUSION 14 (2.6% 2 (0.4%) O (0.0% 2 (0.4%) 16 (3.0%)
FLUID RETENTION 6 [1.1%) 2 (0.4%) O (0.0%) 2 (0.4%) &8 (1.5%)
JOINT SWELLING £ [1.1%) -] (0.0%) -} 10.0%) ] (0.0%) & {1.1%)
GENERALISED OEDEMA 5 (0.9%) 0 (0.0%) O (0.0%) © (D.0) & (0.9%)
PULMONARY DEDEMA 3 (0.6 2 (0.4%) 0 (0.0% 2 (0.4%) & (0.9%)
ASCITES 4 (0o.8%) O (0.0% O (0.0% O (0.0% & (0.8%)
FLUID OVERLOAD 2 (0.4%) 1 {0.2%) O (0.0% 1 (0.2%) 3 (0.6%)
LOCALISED OEDEWA 3 [0.6%) o (0.0%) a 10.0%) L] (0.0%) 3 {0.5%)
SKIN SWELLING 1 (028 1 (0.2%) 0 (0.0%) 1 (0.2%) 2 (0.44)
BRAIN QEDEMA 0 [(0.0% 0 (0.0%) 1 (0.2%) 1 (0.2%) 1 {0.2%)
INFUSION SITE SWELLIKG 1 (0.2%) © (0.0% O (0.0 © (0.0% 1 (0.2%)
JOINT EFFUSION 1 (0.2%) O (0.0% O (0.0% © (0.0% 1 (0.2%)
LYMPHOEDEMA 1 [(0.2%) O (0.0% © (0.0% © (0.0% 1 (0.2%)
OEDEMA 1 (0.2%) -] (0.0%) o (0.0%) L] (@.0%) 1 {0.2%)
TESTICULAR SWELLING 0 (0.0%) 1 (0.2%) 0 (0.0%) 1 (0.2%) 1 (0.2%)

(Catadase Cutof? Date: IIALI0IZ)

Bote: Adverse evenis are coded uaing MedDRA ViE.0. Eveniajsub-groups of special interesel are ldentified with SRandardized
MeJDRA queries and determined through Sponsor medical review. Certain pref THTES have Deen recooed Tor accuracy. For
patients who experience the Same cOOed event more Tham once at each level of susmarization, the greatest MCI-CTCAE
SUBRAriZATiON, The Qreatest NCI-CTCAL grade 1S presented. Percentiges are DASSd On The number of patients in analysis
population. PreTerred Terms Are Orted IR Celsending orcer of Ancicence FATe TLrat Then AlpRabetically in case of Tisd
incisence rates

[1] The nighest NCI-CTCAE svent grade sEperiences Tor sach patisnt is presented
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7.4.5.9.

Skin and subcutaneous tissue disorders

Dermatological AEs were very common, occurring in 75.1% of subjects. Those events occurring
in more than 1 subject each are listed in Table 60. The most common individual AE terms were
‘rash’ (39.1%) and dry skin (32.3%). Most of the events were of grade 1 or 2 severity, with
Grade 3 or 4 events occurring in 9.6% of subjects. Serious skin events occurred in 2.8% of
subjects and only 3 subjects (0.6%) discontinued due to skin AEs. There were no reports of
serious skin toxicity such as Stevens Johnson syndrome or toxic epidermal necrolysis.

Table 60: Pooled safety data - Skin and Subcutaneous tissue AEs - (from 120 day safety

update)

MedDRA System Organ Class

Preterred Term Grage 1 Grage 2 Grage 3 Grage & Grage & Tetal
SKIN AMD SUBCUTANEOUS TISSUE DISORDERS 208 (39.2%) 139 (26.2%) 4% (9.2%) 2 (0.4% 0 (0.0%) 2398 (75.1%)
RAZH 130 (24.5%) 56 (10.6%) 21 (4.0%) © (0.0%) © (0.0%) 207 (39.1%)
DAY EXIN T8 (22.9%) 246 (AT 7T (1.3%) 0 (0.0% 0 (0.0%) 171 (32.3%)
PRURITUS 24 (4.5%) 16 (3.0% 1 (0.2%) O (0.0% © (0.0%) 41 (7.7%)
ERYTHEMA 25 (4.7%) 13 (2.5%) 2 (0.2%) O {0.0% © (0.0%) 40 (7.5%)
NIGHT ZWEATS 32 (6.0h) & (138 0 (0.0% O (0.0 0 (0.0% 38 (T.2N)
RASH PRURITIC 27 (5.1%) 19 {1.9%) 1 (8.2%) © (0.0%) @ (0.0%) 38 (7.2%)
ALOPECIA 33 (E.2%) 2 (0.8%) O (D.0% O (0.0% © (0.0%) 35 (6.5%)
SKIN EXFOLIATION 13 (2.5%) 13 (2.5%) 1 {0.2%) © (0.0%) © (0.0% 27 (5.1%)
HYPERHIDROSIS 20 (2.8%) B (0.5% 0 (0.0% O (0.0% 0 (0.0% 25 (4.T)
PETECHIAE 17 (3.3%) 5 (0.5%) 1 {0.3%) © (0.0% @ (0.6% 23 (4.3%)
EXFOLIATIVE RASH 10 (1.9%) 8  (1.5%) 1 [0.2%) © (0.0 O (0.0% 19 ([3.6%)
DERMATITIS ACNEIFCAM 13 (2.5%) 2 (0.4%) 1 (0.2%) © (0.0%) © (0.0% 16 (3.0%)
ECCHYNOSIS 15 {2.8%) 0 (0.0% O (0.0% @ (0.0%) @ (0.0% 15 (2.8%)
HYPEAKERATOSIS 8 (1.8%) 1 (0.2%) 1 (0.2%) © (0.0%) © (0.0%) 10 (1.9%)
SKIN LESION 9 {1.7%) 1 (0.2%) © (9.0% © (0.0%) @ (8.0% 18 (1.9%)
PAIN OF ZKIN 2 1.8%) 1 (0.2% 0 (0.0% © (0.0% 0 (0.0%) 1.
URTICARIA & (1.1%) 3 (0.6%) O (D.0% © (0.0% 0@ (0.0%) 2 (1.7%)
PSOAIASIS 3 (0.6%) 2 (0.4%) 1 (0.2%) 0 (0.0% 0O (0.0%) & [1.1%)
SKIN DISCOLOURATICN & (D.9%) 1 (0.2%) @ (9.8%) & (0.0% © (9.0%) & (1.1%)
SKIN HYPERPIGMENTATION B (0.9%) 1 10.2%) @  (0.0% © ([(0.0% 0 (0.0%) & (1.1%)
SKIM ULCER 2 (0.4%) 2 (0.4%) 2 (0.4%) 0 (0.0% O (9.0%) & (1.1%)
ECZEMA 3 (D.6%) 2 (0.4%) @ {0.8%) © [0.0% © (9.0%) 5 (0.9%)
RAZH FOLLICULAR 4 (0.8 1 10.2%) @ (0.0% © ([(0.0% 0 (0.0%) 5 (0.9%)
ACNE 3 (0.6%) 1 (0.2%) @ (0.0 O (0.0% O (0.0%) 4 (0.8%)
CERMATITIS CONTACT 2 (0.4%) 2 (0.4%) O {0.0% O [0.0% O (0.0%) 4 (o.8%)
DERMATITIS EXFOLIATIVE 1 (0.2%) 1 (0.2%) 2 (0.4%) 0 (0.0% O (0.0% 4 (0.8%)
ERVTHEMA HODOSUM 1 (0.2%) 2 (0.4%) 1 (0.2%) O (0.0% O (0.0%) 4 (0.8%)
ICHTHYOSIS ACOUIRED 0 (0.0%) 3 (0.6%) 1 (0.2%) O (0.0% O (0.0% & [0.8%)
ACTINIC KERATOSIS 2 (0.4%) 1 (0.3%) 0 (0.0% 0 (0.0% O (0.0% 2 (0.8%)
DECUBITUS ULCER 1 (0.2%) 2 (0.4%) O (0.0% & (0.0% © (9.0%) 3 (0.5%)
DEAMATITIS ALLERGIC 1 (0.2%) 2 (0.4%) O (0.0% © (0.0% 0 (0.0% 3 [0.8%)
ERYTHEMA MULTIFORME QO {0.0%) 3 (06N 0 (0.0% @ (00N 0 (0.0%) 3 (0.5%)
GENERALISED ERYTHEMA 2 (0.4%) 1 (0.2%) O (0.0% O [0.0%) O (0.0%) 3 (0.5%)
RALH GENERALISED 1 (0.2%) 2 (0.4%) O (0.0% © (0.0% 0 (0.0% 3 [0.8%)
SKIN BURNING SENSATION 1 (0.2%) 2 (0.4% 0 (0.0% @ (0.0% 0 (0.0%) 3 (0.8%)
SKIN HYPERTROPHY 3 (D.6N) 0 (0.0%) O (0.0%) © (0.0% O (0.0%) 3 (0.6%)
EXIN MASS 3 (0.6%) 0 (0.0%) O (0.0% O (0.0% 0 (0.0% 3 (0.6%)
SUBCUTAKECUS NODULE 3 (0.6%) © (0.0% 0 (0.0% © (0.0% O (0.0% 3 (0.8%)
SHELLING FACE 2 (D.4%) 1 (0.2%) @ (0.0%) © (0.0%) © (0.0%) 3 {o.6%)
TOXIC SKIN ERUPTION 0 (0.0% 2 (0.4%) 1 (0.2% 0 (0.0% O (0.0%) 3 (0.8%)
ACZUTE FEBRILE NEUTROPHILIC DERMATOSIZ 1 (0.2%) 0 (0.0h) 1 (9.2% 0 [0.0% 0O (0.0%) z(0.4N)
ANGIOEDEMA O (0.0%) 0 (0.0%) 0 (0.0% 2 [0.4%) 0 (0.0%) 2 (0.4%)
DERMAL CYST 1 (D.2%) 1 (0.2%) O {0.0%) O (0.0% O (0D.0%) 2 (0.4%)
DERMATITIS O (D.0%) 1 (0.2%) 1 {0.2%) O (0.0% O {(0.0%) 2 (0.4%)
DERMATITIS PSORIASIFORM B (0.0%) 2 (0.4%) 0 {0.0%) O (0.0% 0 (0.0%) 2 (0.4%)
DIABETIC FOOT 1 {0.2%) 0 (0.0N 1 {0.2%) O (0.0%) O (0.0% 2 (0.4%)
INCREASED TENDEMCY TO BRUISE 2 (0.4%) 0 (2.0% 2 {0.0%) O (0.0% 0 (0.0%) 2 (0.4%)
INTERTRIGO 2 (0.4% 0 (0.0% 0 {0.0% O (0.0% O (0.0%) Z2 (0.4%)
KERATOSIS PILARIS 2 (0.4%) 0 (B.0% B {0.0% O (0.0% 0 (0.0%) 2 (0.4%)
NAIL DISOROER 2 (0.4%) 0 (2.0% B {0.0% O (0.0% 0@ ({0.0%) 2 (0.4%)
PITYRIASIS RUBRA PILARIS 0 (0.0% 1 (B.2%) 1 {0.2%) O (0.0% O {0.0%) 2 (0.4%)
PURPURA 2 (0.4%) 0 (0.0%) O (0.0% O (0.0% 0 (0.0% 2 (0.4%)
SEBORRHOEA 2 (0.4%) 0 (0.0%) O {0.0% O (0.0% O (0.0%) 2 [0.4%)
SKIN FISSURES 2 (0.4%) 0 (0.0% 0 {0.0% O [0.0% O (0.0%) 2 (0.4%)
SKIN IRRITATICN 1 (D.2%) 1 (0.2%) O {0.0% O (0.0% O (0.0%) 2 [0.4%)
SKIN SWELLING 1 (0.2%) 0 (0.0% 1 {0.2%) O (0.0% 0 (D.0%) 2 (0.4%)

(Catabase CutoTT Date: IIWULI0IT)

NOTe. ASVErSE® #VENTS are coO4d uilng MEO0RA W15.0.

is prezented.

7.4.5.10.

Neuropathy

Percentages are Dased on tThe number of patienis in sach cohort.
treateent-esargent adverse #venis with a siart date on or after the Tirst cose of Siudy drug are reported.
For patients wno experience TRe Same COO6d EVENT BOrE TNAN ONCE AT €3Ch level of Summarization, The greatest NCI-CTCAE grade

Detiniticons of Grades: 1+Mild, 2ZeModerale, J=Zevere, 4°LifTe-lArealening, and S+Ceatlh

only

The safety update up to 3 September 2103 provided an analysis of peripheral and cranial
neuropathy AEs (from Study 201 only). The overall incidence of any neuropathy AE was 14.5%.
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Grade 2 or 3 events occurred in 5.6%. There were no Grade 4 or 5 events. The incidence of
neuropathy events considered to be treatment-related was 6.0%. These are shown in Table 61.

Table 61: Study 201 - Neuropathy adverse events (treatment-related).

Grade 182 Grade 3&4 Grade 5§ Total
Mumber of Patients with at 18 [4.0%) 9 [2.0%) 0 (0.0%) 27 [6.0%)
Least One Peripheral and Cranial Neuropathy Adverse Event
WEUROPATHY PERIFHERAL a4 [0.9%) 3 [D.T%) 0 (0.0%) 7T {1.6%)
HYPOAESTHESTA 5 {1.1%) 1 (D.2%) 0 (0.0%) 6 (1.3%)
HYPERAESTHESIA & {0.9%) o [D.0%) 0 (0.0%) 4 (D.9%)
PARAESTHES LA 3 {0.T%) o [D.0%) 0 (0.0%) 3 (D.T%)
BURNING SENSATION 2 {0.4%) o [D.0%) 0 (0.0%) 2 (D.4%)
PERIPHERAL SENSORY NELUROPATHY 1 {0.2%) 1 (D.2%) 0 (0.0%) 2 (D.4%)
VIITH NERVE PARALYSIS 0 {0.0%) 2 [D.4%) 0 (0.0%) 2 (0.4%)
AREFLEXIA 1 {0.2%) o [0.0%) 0 (0.0%) 1 (0.2%)
IIIAD NERVE PARALYSIS 1 {0.2%) 0 [D.0%) 0 (0.0%) 1 {D.2%)
IVTH NERVE PARALYSIS 0 {0.0%) 1 (D.2%) 0 (0.0%) 1 {D.2%)
NEURALGIA 1 {0.2%) o [D.0%) 0 (0.0%) 1 {D.2%)
PERIPHERAL MOTOR NELUROPATHY 0 {0.0%) 1 (D.2%) 0 (0.0%) 1 (0.2%)
PERIPHERAL SENSORIMOTOR MEURCPATHY 1 {0.2%) o [D.0%) 0 (0.0%) 1 (0.2%)
POLYNEUROPATHY 0 {0.0%) 1 (D.2%) 0 (0.0%) 1 {0.2%)

7.4.5.11. Ocular toxicities

The safety update up to 3 September 2103 also provided a very brief summary of ocular AEs. It
stated that retinal toxicities including macular oedema, retinal vein occlusion, and retinal
haemorrhage have occurred in 3% of patients. Serious ocular AEs that were considered related
to ponatinib were cystoid macula oedema (1 case) and retinal vein thrombosis (1 case).

7.4.6. Laboratory tests

In general the incidence figure for a laboratory abnormality was higher than the incidence
figure for the corresponding abnormality reported as an adverse event. For example the
incidence of thrombocytopaenia on laboratory testing was 63.8% (Table 62), whereas the
incidence of thrombocytopaenia reported as an adverse event was only 39.8%, indicating that
not all laboratory abnormalities were reported as adverse events.

Table 62: Pooled safety data - Newly occurring or worsening laboratory values - (from
120 day safety update)

Clinical Laboratory All patients CP-CML AP-CML BP-CML; Ph+ ALL
Evaluation (N=530)" (IN=313) (IN=04) (N=10T)
Any ‘Worsening to Any ‘Worsening Any ‘Worsening to Any Worsening
WOrsening grade 3 or 4 Worsening to grade 3 worsening grade 3 or 4 WOrsening to grade 3
n (%) n (%) n (%) ord n (%) n (%) n (%) ord
n (%) n (%)
Hematology
Thrombocytopenia”
(platelets decreased) 338 (63.8) 224 (423) 199 (63.6) 117 (374) BT 45(479) 61 (57.0) 57(533)
Anemia” (Hgb
decreased) 288 (54.3) 110 (20.8) 145 (46.3) 27 (8.6) 55 (58.5) 25 (26.6) T7(72.0) 50 (46.7)
Neutropenia® (ANC
decreased) 303 (57.2) 191 (36.0) 157 (50.2) 78 (24.9) 70(74.5) 46 (48.9) 71 (66.4) 62(57.9)
Lymphopenia 256 (48.3) 111 (20.9) 122 (39.0) 41 (13.1) 56 (59.6) 28(29.8) 67 (62.6) 32(29.9)
Leukopenia® (WBC
decreased) 336 (63.4) 147 (27.7) 178 (56.9) 47 (15.0) 13717 32(340) 76 (71.0) 60 (56.1)
Biochemistry
Albumin decreased 154(29.1) 3(0.6) 77 (24.6) 1(03) 25 (26.6) 0 42 (39.3) 2(19)
Alkaline phosphatase
increased 189 (35.7) 112.1) 102 (32.6) 3(1.0) 31(33.00 1(1.1) 48 (44.9) 547
ALT increased 285 (53.8) 279 167 (53.4) 18 (5.8) 53 (56.4) 9(9.6) 35 (514 14 (13.1)
Amylase increased 14 (2.6) 2(0.4) 7(2.2) 0 2(2.1) 0 4(3.7) 2(1.9)
AST increased 221 (41.7) 20(3.8) 134 (42.8) 10(3.2) 32(34.0) 332 46 (43.0) 7(6.5)
Bicarbonate decreased 56 (10.6) 1(0.2) 32(10.2) 1(0.3) 9(9.6) 0 15 (14.0) 0
Bilirubin ncreased 109 (20.6) 12(23) 47 (15.0) 5(1.6) 26 (27.7) 3(3.2) 30(28.0) 2(1.9)
Calcium decreased 286 (54.0) 7(13) 166 (53.0) 1(03) 49 (52.1) 1(1.D) 60 (56.1) 4(3.7
Calcium increased 2445 0 15(4.8) 0 5(53) 0 43.7 0
Creatinine increased (79 1{0.2) 23(7.3) 0 4(4.3) 0 13(12.1) 1(0.9)
Glucose decreased” 109 (20.6) 0 71(22.7) 0 25 (26.6) 0 13(12.1) 0
Glucose increased” 260 (49.1) 26 (4.9) 156 (49.8) 18 (5.8) 54(574) 8(8.5) 50(46.7) 0
Lipase increased 118(223) 36 (10.6) 78 (24.9) 39(12.5) 26 (27.7) 9(9.6) 11(10.3) 5(4.7)
Phosphorus decreased 311 (58.7) 47(8.9) 207 (66.1) 25 (8.0) 52(55.3) 11(11.7) 43 (40.2) 9(8.4)
Potassium decreased 90 (17.0) 9(1.7) 41(13.1) 2(0.6) 23 (24.5) 44.3) 22 (20.6) 2(1.9)
Potassimm increased 84 (15.8) 10(1.9) 48 (15.3) 6(1.9) 12(12.8) 1(1.D) 18 (16.8) 3(2.8)
Sodmm decreased 164 (30.9) 26 (4.9 96 (30.7) 15 (4.8) 32 (34.0) 0(6.4) 29 27.1) 3(2.8)
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7.4.6.1. Liver function

Abnormal LFTs were frequently observed in subjects treated with ponatinib. In the pooled
safety database there were no cases that met the criteria for Hy’s Law. However, the US
prescribing information refers to cases of liver failure and further information on this issue
should be sought from the sponsor.

7.4.6.2. Kidney function

The incidence of elevated creatinine was 7.9% in the pooled safety database. Only one of these
subjects (0.2%) developed Grade 3 or 4 elevation of creatinine.

7.4.6.3. Other clinical chemistry
Other noteworthy abnormalities in clinical chemistry included:

o Hypophosphataemia (58.7%; Grade 3/4 - 8.9%). Reduced phosphate is a known AE
associated with imatinib and nilotinib

e Hypocalcaemia (54.0%; Grade 3/4 - 1.3%)

o Elevated serum lipase (22.3%; Grade 3/4 - 10.6%), consistent with the reported AEs of
pancreatic toxicity.

7.4.6.4. Haematology

Cytopaenias were very common on laboratory testing, consistent with the adverse event
reporting.

Testing of coagulation parameters was planned in Study 101. The results of such testing could
not be located in the submission. The sponsor should be asked to comment.

7.4.6.5. Other laboratory tests

Testing of TSH and cardiac troponins was planned in Study 101. The results of such testing could
not be located in the submission. The sponsor should be asked to comment. Hypothyroidism has
been reported with other Ber-Abl TKIs.

7.4.6.6. Urinalysis

Urinalysis was performed in Study 101 only. 46.9% of subjects had at least one instance of urine
protein being worse than at baseline. A total of 12.3% of subjects had a worst post-baseline
level of 100mg/dL or greater. No other urinalysis parameters were reported.

7.4.6.7. Electrocardiograph
Data regarding the effects of ponatinib on QT interval have been discussed above.

In Study 101, subjects in the 30 mg, 45 mg and 60 mg cohorts had ECGs collected at frequent
time points. The ECG changes observed in these patients are summarised in Table 63. No
consistent clinically significant changes were observed.
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Table 63: Study 101 - ECG changes

Ponatinib Ponatinib Ponatinib

30 mg 45 mg 60 mg
Sample Size 6 21 12
Heart Rate in bpm (mean change from baseline) 35 -33 1.0
Heart Rate Bradycardic Qutliers N (%) 0(0%) 0 (0%) 0 (0%)
Heart Rate Tachycardic Outliers N (%) 0(0%) 1 (5%) 1 (8%)
PR in ms (mean change from baseline) -0.4 -3.6 0.7
PR Qutliers N (%) 0 (0%) 0 (0%) 0 (0%)
QF.S in ms (mean change from baseline) -0.8 13 36
QRS Qutliers N (%) 0 (0%) 0 (0%) 0 (0%a)
QT in ms {mean change from baseline) -134 33 4.6
QT new =500 ms N (%) 0 (0%) 1 (5%) 0 (0%)
QTcF in ms (mean change from baseline) -10.9 -36 -5.0
QTcF new =500 ms N (%) 0(0%) 1 (5%) 0 (0%)
QTcF new =480 ms N (%) 0(0%) 1 (5%) 0 (0%)
QTcF 30-60 ms N (%) 0(0%) 3 (14%) 0 (0%)
QTcF =60 ms N (%) 0 (0%) 0 (0%) 1 (8%)
QTcB in ms (mean change from baseline) -02 -74 49
QTcB new =500 ms N (%) 0 (0%) 0 (0%) 0 (0%a)
QTcB new =480 ms N (%) 0(0%) 1 (5%) 1 (8%)
QTcB 30-60 ms N (%) 1(17%) 2 (10%) 0 (0%)
QTcB =60 ms N (%) 0(0%) 0 (0%) 1 (8%)
New abnormal U waves N (%) 0(0%) 0 (0%) 0 (0%)
New ST segment depression or elevation N (%) 0(0%) 0 (0%) 0 (0%)
New T wave inversion N (%) 0(0%) 1 (5%) 1 (8%)
New Second or Third Degree Heart Block N (%) | 0(0%) 0 (0%) 0 (0%)
New REBB or LEEE N (%a) 0(0%) 0 (0%) 0 (0%)
New Atrial Flutter N (%) 0 (0%) 0 (0%) 0 (0%a)
New Atnial Fibrillation N (%) 1(17%) 0 (0%) 1 (8%)
New MIN (%) 0 (0%) 0 (0%) 0 (0%)

bpme=beats per minute; ms=milliseconds; QTcF= Fridericia comrection; QTcB: Bazett correction; LBBB= left
bundle branch block; REBB=right bundle branch block: AF= atrial fibrillation/flutter; MI=myocardial infarction

pattern; “new” means not present at baseline, i.e. at any evaluation pre dose, and only seen post baseline.

7.4.6.8. Echocardiography

Shifts in ejection fraction as determined by echocardiography are summarised in Table 64. A
decrease in LVEF of = 20% occurred in 5.1% of subjects.
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Table 64: Pooled safety data - Shifts in ejection fraction - (from 120 day safety update)

All prs, CP-CML AP-CML, BE-CML/ Ph+ ALL
N=530" N=112 N=04 N=107
n (%) n (%) n (%) n (%a)
Baseline Ejection Fraction (%)

N 516 304 0 104

Mean (SD) 61.84 (7.249) 62.36 (7.18) 6121 (7.300 60.70 (7.43)

Median 61.00 61.00 60.00 60.00

Min Max 35,87 35, 87 40,78 35.80

Minimum Post-Baseline Ejection Fraction (%s)

N 432 264 83 74

Mean (SD) 5795 (855 57.96 (939 58.57 (7.85) SE04(1143)

Median 60.00 60.00 60.00 60.00

Min, Max 20, 82 20,78 35,80 20, 82

Change from baseline to minimum post-baseline (*a)

N 425 260 3] 72

Mean (SD) =4 07 (9.01) -4 41 (8 74) -2 .63 (7.68) -3.79 (10.81)

Median -3.00 -3.00 0 -3.90

Min, Max -40, 22 -40, 15 -25,13 -40, 22

Change from baseline to minimum post-baseline, n (%e

<20% decrease from baseline 23 (42.1) 145 (46.3) 37(304) 36(33.6)

=70% decrease from baseline 77 (5.1) 15 (43) 3(.2) 7(6.35)

No change from baseline T8 (14.7) 40 (12.8) 22(234) 13 (12.1)

<20% increase from baseline 96 (18.1) 60(19.2) 20(21.3) 15 (14.0)

=20% increase from baseline 1(0.7) 0 0 1(0.9)

Unable to evaluate 105 (19.8) 53 (16.9) 12(12.8) 350320

Baseline Ejection Fraction (<=50% vs =50%), n (%)

=50% 17(3.9) 6 (1.0) 4(4.3) 6(5.6)

=50% 499 (94.2) 298 (95.2) 83 (93.6) 08 (91.6)

No assessment 14 (2.6) Q(29) 221 3(2.8)

Minimum post-baseline ejection fraction (<30% vs =50%0), n (%0)

=30% 49(9.2) 28(8.9) 8(8.3) 10(9.3)

=50% 383 (712.3) 236 (15.4) 75 (19.8) 64 (50.8)

No assessment 08 (18.5) 40(15.7) 11{11.7) 331(30.8)

Shift from baseline to minimum post-baseline, n (%)

No change 384 (72.5) 230 (754) 75 (79.8) 64 (39.8)
Baselme <50% 11(2.5) 5(1.9) 2(24) 3(41)
Baseline =50 373 (86.3) 231 (37.5) 73 (88.0) 61 (82.4)

Worsen, from =50% to <50% 38(7.0) 23(7.3) 6(6.4) 7(6.5)

Improved, from <50% to =50% 3(0.6) 1(0.3) 1(L.1) 1(0.9)

Unable to evaluate 105 (19.8) 53 (16.9) 12(12.8) 350327

Data extraction date: 23 July 2012
a Includes 16 patients from AP24534-07-101 wath other diseases (AML, MDS, MM, MS)

Abbreviations: ALL = acute lymphoblastic leukemia, AP = accelerated phase, BP = blast phase, CML = chromic myeloid
leukemia, CP = chronic phase. W and n = number of patients, Ph+ = Philadelphia chromosome-positive, pts = patients.

7.4.6.9. Vital signs

Hypertension was a commonly reported AE. Shifts in blood pressure are summarised in Table
65. There was no clinically significant change in mean pulse rate on ECG in Study 101.
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Table 65: Pooled safety data - Shifts in blood pressure - (from 120 day safety update)

All pts, CP-CML AP-CML BP-CML/ Ph+ ALL
N=530" N=313 N=04 N=107
n (%) n (%) o (%) n (%)
Baseline systolic blood pressure (mm Hg)
<140 358 (67.5) 190 (60.7) 71(75.5) 83 (77.6)
140-159 138 (26.0) 97 (31.0) 19 (20.2) 20(18.7)
=160 (64 26(8.3) 4(4.3) 4(3.7)
Maximum post-baseline svstolic blood pressure (mm Hg)
Missing 4(0.8) 3 {0.6) 0 3 (1.9)
<140 100 (18.9) 42{13.4) 18 (19.1) 36 (33.6)
140-159 219(41.3) 126 (40.3) 41 (43.6) HELD
=160 207 (39.1) 143 (45.7) 35(37.2) 23 (234)
Maximumn shift of svstolic blood pressure from Baseline (mm Hg)
Not evaluable 3(0.8) 2 (0.6) 0 7 (1.9)
No shuft 166 (31.3) 21 (290.1) 29 (30.9) 42 (39.3)
<140 to 140-159 165 (31.1) 02 (29.4) 32(34.0) 33(308)
<140 to =160 00 (18.7) 61 (19.5) 21(22.3) 15 (14.0)
140-159 to <140 8(1.5) 5(1.6) 0 1(28)
140-159 to =160 81(15.3) 50 (18.8) 11 (1.7 9 (8.4)
=160 10 <140 1(0.2) 1(0.3) 0 0
=160 to 140-139 6(L1) 2 (0.6) 1(L1D) 3(2.8)
Baseline diastolic blood pressure (mm Hg)
] 473 (89.2) 272 (86.9) 82 (87.2) 103 (96.3)
90-99 49(9.2) 37(11.8) 8(8.5) 4 (3.7
=100 8(1.5) 4(1.3) 4(4.3) 0
Maximum post-baseline diastolic blood pressure (mm Hg)
Missing 4(0.8) 2 (0.6) 0 2(19)
<00 35(4.3) 123 (39.3) 47 (50.0) 56 (52.3)
90-99 196 (37.0) 133 (42.5) 37 (28.7) 32 (29.9)
=100 95(17.9) 55 (17.6) 20(21.3) 17{15.9)
Maximum shift of diastolic blood pressure from Baseline (mm Hg)
Not evaluable 4(0.8) 2 (0.6) [1] 2{1.9)
No shift 258 (48T 141 (45.0) 54 (574 54 (50.5)
<00 to 90-99 172 (32.5) 113 (36.1) 23 (24.5) 2299
<00 to =100 69 (13.0) 38(12.1) 13(13.8) 15 (14.0)
90-99 to <90 7(1.3) 3(1.3) 1(L1) 7(1.9)
90-99 to 2100 19(3.6) 1443 (3 2(1%:
=100 to 90-09 1(0.2) 1 (0.3) 0 0
Data extraction date; 23 Jul 2012,
a Includes 16 patients from AP24534-07-101 with other diseases (AML, MDS, MM, MS).
Abbreviations: ALL = acute lymphoblastic leukemia, AP = accelerated phase, BP = blast phase, CML = chronic myeloid
leukemua, CP= chronic phase, mm Hg = millimeters of mercury, N and n = number of patients, Ph+ = Philadelphia chromosome.-
positive, pis = patients.

7.4.7. Dose-limiting toxicity/maximum tolerated dose (Study 101)

The primary objective of Study 101 was to determine the maximum tolerated dose (MTD) and
dose-limiting toxicities (DLT) of ponatinib. Doses tested were between 2 and 60 mg daily. MTD
was defined as the highest dose at which <2 of at least 3 evaluable patients experienced a DLT.

At 45 mg/day, one of 18 subjects developed a DLT. At the next highest dose (60 mg/day), six of
16 subjects developed DLT events (See Table 66). The MTD was determined to be 45 mg per
day.

Table 66: Study 101 - Maximum tolerated dose

Patients Evaluable Patients With
Daose Patients for Dose-limitin Dose-limitin =
(mgldag) ®) Tosicity g i 2 Dose-Limiting Toxicity Events
(m) (n}
2 3 3 0 0
- [§ 6 0 0
8 7 6 0 0
15 3 7 0 0
30 7 5 0 0
45 19 18 1 Rash
60 Pancreatic (n=4), fatigue (o=1).
19 16 6 elevated ALT (p=1)

The most common DLT observed was pancreatic toxicity (4 subjects) - see Table 67.
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Table 67: Study 101 - Dose limiting toxicities

’ Cuwrrent ﬁphr.ionship to T z 1
Cohort Diiiass MedDRA PT Treatment Severity Action Taken
Blood amylase : Drug temporanly
i ol Possibly related Grade 3 severe discont 1
3 ¥ Grade 4 life- Drug temporanly
Lipase increased Possibly related threatening discrat
Pain Possably related Grade 3 severe Dose reduced
i R Grade 2 Drug permanently
CP-CML Pancreatitis Possibly related serate discontimed
Lipase increased Possibly related Grade 1 nuld None
08 | p-CML | Lipase increased | Possibly elated | Grade 3 severe | DWB femporanily
8 . discontinued
i ; Drug temporarily
Abdominal pain | Definitely related Grade 3 severe discont 4
. Drug temporanly
CP-CML | Lipase increased | Definitely related | Grade 3 severe disont '
z Grade 2 Drug temporanly
Lipase increased | Definitely related ek dise y
45mg | CP-OML O5h 1 | Possiblyreiated | Grade3severe [ Dro8 temporanly
Dose reduced
CP-CML Fangue Possibly related Grade 3 severe Drug temporanly
discontimed
Aspartate
60mg aminotransferase | Probably related | Grade 3severe |  Dose reduced
tablets increased ’
Ph+ ALL
Alamine
anunotransferase |  Probably related Grade 3 severe Dose reduced
increased .
database cutoff date 23 March
2012
" events were not considered by the investigator to be DLTs, and they were not captured in the clinical
database as such. However, the sponsor believed these events met the protocol definihon of DLTs, and therefore, they are
mcluded in the DLT population for this CSR.
MedDRA=Medical Dictionary for Regulatory Activities (version 11.0), PT=Preferred Term, 1 D -identification code,
CP-CML=chronic phase chronic myeloid leukemia. Ph+ ALL=Philadelphia chro -potitive acute lvmphoblastic leukemia

*Patient numbers have been removed from this table.

7.4.8.

Other analyses

7.4.8.1. Study 201

The sponsor conducted a post hoc multivariate logistic regression analysis (Report no ARP307)
to explore the effect of dose intensity and several baseline prognostic factors (age, time since
diagnosis, number of prior TKIs, T315] mutation status, baseline neutrophil and platelet counts
and weight) on efficacy and safety outcomes. There were 9 safety events examined: pancreatitis,
increased lipase, increased ALT, increased AST, rash, neutropaenia, thrombocytopaenia,
arthralgia and hypertriglyceridaemia. The main safety findings of this analysis were:

e higher dose intensity was significantly associated with a higher probability of all the events
except hypertriglyceridaemia

e increased age was associated with an increased probability of raised lipase. There was no
increase in the probability of the other events (including pancreatitis)

e presence of the T315] mutation was significantly associated with a reduced risk of
neutropaenia and thrombocytopaenia.

7.4.8.2. Study 101

The sponsor conducted a post hoc analysis (Report no ARP291) to explore the relationship
between systemic exposure to ponatinib, as measured by dose intensity (average daily dose) or
average daily AUC, and several baseline prognostic factors (age, time since diagnosis, number of
prior TKIs, baseline neutrophil and platelet counts) on efficacy and safety outcomes. The
analysis was described as exploratory. There were 9 safety events examined: pancreatitis,
increased lipase, increased ALT, increased AST, rash, neutropaenia, thrombocytopaenia,
arthralgia and hypertriglyceridaemia. The main safety finding of this analysis was that higher
systemic exposure (as measured by dose intensity and/or AUC) was significantly associated
with a higher probability of pancreatitis, increased lipase and neutropaenia.
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The efficacy findings of this analysis were summarised in section 11.3 of this report.
7.4.9. Post-marketing experience

The sponsor included two Periodic Adverse Drug Experience Reports (PADERs). Each covered a
3-month period after the initial US approval in December 2012.

o PADER #1 covered the period 14 December 2012 to 14 March 2013.
o PADER #2 covered the period 15 March 2013 to 14 June 2013.

In the PADER #1 there were 44 reports of serious adverse events. These reports originated
from ongoing clinical trials, compassionate use programs and post-marketing surveillance. The
pattern of adverse events was consistent with that seen in the pooled safety data from studies
101 and 201. There were several arterial vascular events (myocardial infarction, acute coronary
syndrome, cerebral infarction, cerebrovascular accident, peripheral vascular disease) and
venous vascular events (renal vein thrombosis, jugular vein thrombosis, retinal vein
thrombosis). Other AEs that were reported were neuropathies, abnormal LFTs, abnormal
pancreatic enzymes, skin disorders. There was one report of a fatal drug-induced fulminant
hepatitis, which appears to be the same case referred to above.

In the PADER #2 there were 120 reports of serious adverse events. The pattern of these events
was again generally consistent with that seen in the pooled safety analysis. There were multiple
reports arterial and venous vascular AEs, and several reports of neuropathy events,
pancreatitis, abnormal LFTs, hypertension, bleeding events, arrhythmias (mainly atrial
fibrillation /flutter or tachycardia), fluid retention events, infections and cytopaenias. There
were 10 cases of renal impairment/failure. Four of these subjects had plausible alternative
aetiologies.

7.5. Safety issues with the potential for major regulatory impact
7.5.1. Liver toxicity

The two clinical studies submitted did not suggest that ponatinib would be likely to produce
severe drug-induced liver injury (DILI). However it appears that at least one case of severe DILI
has been reported from another study and the sponsor should be requested to provide further
information on this issue.

7.5.2. Haematological toxicity

Myelosuppression is a very common toxicity of ponatinib. Myelosuppression events reported
with the drug in the pooled safety database included 10 cases of pancytopaenia and two cases of
bone marrow failure.

7.5.3. Serious skin reactions

At the time of the cut-off for the 120-day safety update, there were no reports of serious skin
toxicity such as Stevens Johnson syndrome or toxic epidermal necrolysis.

7.5.4. Cardiovascular safety

Vascular adverse events are a major toxicity associated with ponatinib .The cardiac safety of
ponatinib has been discussed previously in this report (Adverse events, Cardiac events).

7.5.5. Unwanted immunological events

‘Drug hypersensitivity’ was reported in 3 subjects (0.6%) in the pooled safety database. Two of
these events were grade 1 in severity and the other was Grade 3. There was also one report of a
grade 1 ‘hypersensitivity’. There was also 1 report of serious graft versus host disease. There
were no other serious AEs of an immunological nature. These data suggest that serious
immunological events due to ponatinib are uncommon.
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7.6. Evaluator’s overall conclusions on clinical safety

The safety profile of ponatinib has many similarities to other Ber-Abl TKIs. The following
toxicities observed with ponatinib have previously been associated with this class of drugs:

e Myelosuppression and infections

e Bleeding events

e Pancreatic toxicity

e Hepatotoxicity

e C(Cardiac failure and reduced LVEF

e Fluid retention events

e Hypertension

e Dermatological toxicity

e Gastrointestinal toxicity.

Also, QT prolongation due to ponatinib has not been excluded.

Compared to other agents in the class, ponatinib is associated with a high incidence of vascular
adverse events, especially arterial (ischaemic) events. Subjects with pre-existing risk factors for
ischaemia are particularly at risk of ischaemic events.

The overall toxicity of the drug is significant, with a high proportion of patients experiencing
serious adverse events and Grade 3 or 4 adverse events. Approximately 1% of patients died due
to adverse events that were considered related to ponatinib. Despite the high incidence of
adverse events, the incidence of discontinuation of ponatinib due to adverse events was
comparatively low. This suggests that the toxicities produced by the drug could be managed in
most patients (for example, with dose reductions, drug interruptions and supportive therapies).

There are some outstanding questions regarding the incidence of vascular events and the
possibility that the drug may be associated with severe drug-induced liver injury.

8. First round benefit-risk assessment

8.1. First round assessment of benefits
The benefits of ponatinib in the proposed usage are:

e The induction of a major cytogenetic response in a substantial proportion of treated
subjects (53.9% in chronic phase, 38.6% in accelerated phase, 22.6% in blast phase and
46.9% in Ph+ALL).

e The induction of a major haematological response in a substantial proportion of subjects
with advanced disease (57.8% in accelerated phase, 30.6% in blast phase and 40.6% in
Ph+ALL).

The responses obtained appear to be durable, especially in chronic and accelerated phase
disease. It is of particular importance that these benefits have been demonstrated in a
population of subjects who:

a. Have exhausted the currently available options for treatment with a BCR-ABL TKI; or

b. Have the T315] mutation in BCR-ABL, which is known to confer resistance to currently
available BCR-ABL TKiIs.
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As the efficacy data come from two non-comparative studies, it is not possible to conclude that
the drug is associated with any benefits in terms of survival or progression-free survival. Effects
on quality of life were not studied.

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

e Arisk of significant toxicity, with serious AEs occurring in 56.2% of subjects (treatment-
related 22.6%), Grade 3 or 4 adverse events occurring 67.7% and treatment related deaths
occurring in approximately 1% of subjects.

The pattern of toxicity is generally consistent with that with other drugs in the same class.
However, ponatinib is associated with a notably increased risk of vascular adverse events. It
also appears that the drug may be associated with a risk of severe drug-induced liver injury.

Despite a high incidence of adverse events, the incidence of discontinuation due to adverse
events was modest (17.9%; treatment-related 8.3%), suggesting that the toxicity of the drug
was manageable in most patients.

8.3. First round assessment of benefit-risk balance

The safety concerns associated with ponatinib are significant. In particular, the high incidence of
vascular events suggests that the drug may be more toxic than currently available BCR-ABL
TKIs. On the other hand, the drug has substantial efficacy and the proposed population is
effectively one in which the other BCR-ABL TKIs cannot be used.

Alternative treatments for those subjects who have failed dasatinib or nilotinib, or those who
have the T315] mutation are limited.

o Allogeneic stem cell transplantation (ASCT) would be a suitable treatment in some patients.
However it is a procedure associated with significant morbidity and mortality, and it is not
possible to conclude that it would produce more favourable outcomes than ponatinib. In
patients eligible for ASCT, drug treatment has been shown to produce better survival
outcomes than ASCT, at least in the first-line setting (9). ASCT is considered to be the
treatment of choice for patients with blast phase or accelerated phase disease (10,11). In
heavily pre-treated patients such as those enrolled in the submitted studies, the possibility
of performing ASCT is likely to have already been considered. It is noted that approximately
20% of blast phase subjects and 10% of accelerated phase patients in Study 201 had already
undergone stem cell transplant. ASCT would not be an option for many patients because of
co-morbidity or lack of a suitable donor.

e Prior to the introduction of BCR-ABL TKIs, interferon-based therapy was considered to be
the most effective treatment for chronic phase CML. However, in a randomised controlled
trial of the interferon-based therapy versus imatinib in the first-line setting, the MCyR rate
with interferon was 22.1% (compared with 85.2% in the imatinib arm) (12). In Study 201
the MCyR rate with ponatinib in chronic phase CML was 53.9%. It therefore seems likely
that ponatinib would be more effective than interferon. Interferon therapy is also associated
with significant toxicity.

e Other agents such as omacetaxine (homoharringtonine) and the BCR-ABL TKI bosutinib
have shown efficacy in subjects who have failed prior BCR-ABL TKI therapy. However, these
agents are not registered in Australia.

Given the lack of available treatment options for the proposed population, and the seriousness
of the conditions being treated, it is considered that the benefits of ponatinib outweigh the risks

Submission PM-2013-02061-1-4 Extract from the Clinical Evaluation Report for Iclusig Page 80 of 112



Therapeutic Goods Administration

associated with its use. The benefit-risk balance of ponatinib, given the proposed usage, is
therefore considered favourable.

As the drug is intended for the treatment of a life-threatening condition, for which the available
treatment options are limited, the data deficiencies in the submission (absolute bioavailability
study, PK study in hepatic impairment) should not preclude approval.

The proposed indication should be revised, as discussed below.

9. First round recommendation regarding authorisation

Subject to the provision of additional safety data (as per section Clinical questions below), it is
recommended that the application be approved.

10. Clinical questions

10.1. General

1. According to its website, the EMA has raised a series of questions regarding ponatinib (see
http://www.ema.europa.eu/docs/en GB/document library/Referrals document/Iclusig 2
0/Procedure started/WC500157072.pdf), with a response due by 3 March 2014. Please
provide a copy of these responses.

10.2. Pharmacokinetics

2. Please provide an update on the progress of the planned study in subjects with hepatic
impairment.

10.3. Pharmacodynamics

No questions submitted.

10.4. Efficacy

No questions submitted.

10.5. Safety

3. The addendum to the clinical overview (data cut-off 3 September 2013) only provided
updated data on vascular adverse events from Study 201. It is noted that the US prescribing
information indicates that the incidence of vascular AEs in Study 101 was 48%, which is
much higher than that reported for Study 201. Please provide updated data on vascular AEs
from Study 101.

4. The 120-day safety update refers to a case of fatal hepatic failure, meeting the criteria for
Hy’s law, which occurred in a Phase [ /1] study in Japanese subjects. Please provide further
details of this case. It is also noted that the U.S. prescribing information refers to two other
cases of fatal hepatic failure. Please provide details of these cases. Please advise whether
any other cases meeting Hy’s law criteria, or cases of hepatic failure, have been observed.

5. In Study 101, testing of coagulation parameters, cardiac troponins and TSH were planned.
Analyses of the results of these parameters could not be located in the submission. Please
comment.
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6. Please provide the available safety data from the discontinued EPIC study.

11. Second round evaluation of clinical data submitted in
response to questions

The sponsor’s response to the above questions was dated 13 June 2014. The issues covered are
summarised as follows:

11.1. PK in hepatic failure

The sponsor provided the results of the study of ponatinib pharmacokinetics in hepatic
impairment (Study 109). The study did not suggest that systemic exposure to ponatinib
increases with increasing levels of hepatic impairment, and that therefore dosage adjustment
was not required.

11.1.1. Revised population PK analysis

The sponsor also provided a revised population PK analysis, incorporating data from three new
studies. Findings were broadly consistent with those of the original population PK analysis.
Results are summarised in Table 68.

Table 68: Population PK study (2014): Summary

Forest Plots Showing Impact of Covariates on Steady-State Exposure
after Treatment with Ponatinib, 45 mg
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11.2. Efficacy data

The sponsor’s response included brief updated details on efficacy results from studies 101 and
102. The date of data cut-off was 6 January 2014. Results for response rates are summarised in
Table 69. With longer follow-up there was some slight improvement in response rates.
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Table 69: Studies 101 and 201 - Updated efficacy data
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11.3. Safety findings from the EPIC study

The EPIC study (aka Study AP24534-12-301) was a Phase II], randomised, open-label trial with
two parallel groups. Subjects with newly diagnosed CML in chronic phase were randomised
(1:1) to receive either ponatinib 45 mg or imatinib 400 mg once daily. The 400 mg dose for
imatinib is the approved dose for initial treatment of chronic phase CML. Randomisation was
stratified by Sokal risk score (low versus intermediate versus high).

The study commenced in August 2012 and was prematurely terminated in October 2013 due to
the concerns that had arisen regarding vascular AEs with ponatinib. Although terminated
prematurely, the study is the only one available that provides comparative safety data against
an approved agent. The sponsor provided a summary of the safety data generated in the study.
The full study report was not submitted.

At the time of study discontinuation, a total of 307 subjects had been randomised, 155 to
ponatinib and 152 to imatinib. The safety population consisted of all subjects who had received
at least one dose of study drug (n = 153 for ponatinib and n = 150 for imatinib). Demographic
and baseline disease characteristics were comparable for the two study arms. Duration of
exposure was short, with median duration being 114 days in the ponatinib arm and 140 days in
the imatinib arm. Only 23.6% of ponatinib subjects and 31.4% of imatinib subjects had received
at least 6 months of treatment.

The overall incidence of adverse events etc. observed in the study is shown in Table 70.

Table 70: EPIC Study - Overall incidence of AEs

Ponatinib (n = 153) Imatinib (n = 150)
Any AE 94 % 93 %
- Treatment-related AEs 90 % 87 %
Grade = 3 AEs 59 % 27 %
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Ponatinib (n = 153) Imatinib (n = 150)
Serious AEs 30 % 9%
- Treatment-related serious AEs 22% 3%
Deaths 1 2
- Treatment-related deaths 0 0
Withdrawals due to AEs 10 % 2%

Comment: These data suggest that ponatinib is a more toxic agent than imatinib with a notably
higher incidence of grade = 3 AEs (59% versus 27%), serious AEs (30% versus 9%) and
withdrawals due to AEs (10% versus 2%).

11.3.1. Adverse events

Common AEs (that is, those occurring in > 10% of subjects) are listed in Table 71. Ponatinib was
associated with a higher incidence of:

e Dermatological toxicity - rash (36.6% versus 16.7%), dry skin (17.0% versus 3.3%),
alopecia (11.1% versus 5.3%), pruritus (11.1% versus 7.3%)

e Hypertension (17.0% versus 3.3%)
e Headache (32.0% versus 12.7%)
e Thrombocytopaenia (22.9% versus 12.0%)

e Pancreatic toxicity - elevated lipase (26.8% versus 7.3%); elevated amylase (9.8% versus
0.7%)

e Abnormal LFTs - elevated ALT (11.8% versus 1.3%); elevated AST (10.5% versus 4.0%)

e Some GIT toxicities - abdominal pain (34.6% versus 10.0%); constipation (26.1% versus
2.0%).

Imatinib was associated with a higher incidence of oedema, nausea, vomiting, diarrhoea and
muscle spasms. Analysis of treatment-related common AEs gave a similar pattern.
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Table 71: EPIC Study - Common adverse events. Treatment-emergent adverse events
occurring in >10% of patients. Sorted by descending frequency of ponatinib group. Safety
population N=303

Ponatinib Imatinib
N=153) N =150)
Preferred Term Grade 1,2 ‘ Grade 3,4 ‘ Grade 3 ‘ Total Grade 1,2 ‘ Grade 3, 4 ‘ Grade 3 ‘ Total
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

RASH 46 (30.1) 10 (6.5) 0 (0.0) 56 (36.6) 23 (153) 2 (13) 0 (00 25 (16.7)
ABDOMINAL PAIN 49 (320) 4286 0 (00) 53 (346) 15 (10.0) 0 (00) 0 (00 15 (10.0)
HEADACHE 48 (314) 1 07 0 (0.0) 19 (32.0) 19 (12.7) 0 (0.0) 0 (00 19 (127)
LIPASE INCREASED 19 (124) 22 (144) 0 (0.0) 41 (268) 8 (5.3 3 Q0) 0 (00 11 (73)
CONSTIPATION 40 (26.1) 0 (00 0 (0.0) 40 26.1) 3 Q0 0 (0.0 0 (0.0) 3 2.0
MYALGIA 38 (248) 107 0 (0.0) 39 (253) 25 (16.7) 0 (0.0) 0 (00 25 (167)
P e T 15 @8 20 (13.0) 0 (0.0 35 (229 10 (6.7) LR 0 0.0 18 (1200
NAUSEA 32 (209) 107 0 (0.0) 33 (216) 53 (353) 0 (0.0) 0 (0.0) 53 (353)
FATIGUE 20 (19.0) 1 (07 0 (0.0) 30 (19.6) 30 (20.0) 0 (0.0 0 (0.0) 30 20.0)
PYREXIA 28 (183) 0 (00 0 (00) 28 (183) 5 (33 107 0 (00 6 (40)
ARTHRALGIA 26 (17.0) 2 (13) 0 (0.0) 28 (18.3) 22 (147) 1 (07) 0 (00 23 (153)
DRY SKIN 25 (163) 107 0 (0.0) 26 (17.0) 5 (3.3 0 (00) 0 (00 5 (3.3)
HYPERTENSION 19 (124) 7 (46) 0 (0.0) 2% (17.0) 2 (1Y) 0 (0.0 0 (0.0) 2 (13)
DIARRHOEA 20 (13.1) 0 (00 0 (0.0) 20 (13.1) 35 (233) 1 (07 0 (00 36 (24.0)
ALANINE

AMINOTRANSFERASE 11 (72 7 46 0 (0.0) 18 (118) 2 (13 0 (00) 0 (00 2 (13)
INCREASED

DECREASED APPETITE 17 (11.1) 1 07 0 (0.0) 13 (118) 6 (4.0) 1 (07) 0 (00 7 @D
PAIN IN EXTREMITY 13 (118) 0 (00 0 (0.0) 18 (118) 12 (8.0) 0 (00) 0 (00 12 (8.0)
VOMITING 16 (10.5) 1 07 0 (0.0) 17 (1L1) 28 (18.7) 0 (0.0 0 (0.0) 28 (187)
ALOPECIA 17 (11.1) 0 (00 0 (0.0) 17 (1L1) 8 (5.3) 0 (0.0) 0 (00 8 (5.3)
PRURITUS 16 (10.5) 1 07 0 (00) 17 (ILD) 10 (67 1 (07 0 (00 11 (73
ASPARTATE

AMINOTRANSFERASE 12 (7.8) 4 26 0 (0.0) 16 (10.5) 6 (4.0) 0 (0.0 0 00 6 (4.0
INCREASED

11.3.2. Deaths

There were three deaths that occurred within 3 days of the last dose of study drug. None were
related to the study drugs.

e A [Information redacted] patient receiving ponatinib developed pneumonia and died of
respiratory failure nine days later. No details were provided as to whether the patient had
any evidence of myelosuppression.

e A [Information redacted] patient receiving imatinib was hospitalised with shortness of
breath. A CT scan showed ‘bilateral ground glass appearance’. She was diagnosed with
pneumonia, pulmonary oedema and pulmonary fibrosis. No information was provided
regarding any myelosuppression.

e A [information redacted] patient receiving imatinib developed a pathological fracture of her
C2 vertebra and was found to have a chloroma and paraspinal abscess. She subsequently
had a cardiac arrest while in hospital and developed hypoxic-ischaemic encephalopathy and
died two days later.

11.3.3. Serious AEs

SAEs that occurred in at least 2 subjects are listed in Table 72. Notably, there were 5 cases of
pancreatitis in the ponatinib arm and none in the imatinib arm. Serious events of decreased
platelet count, atrial fibrillation, acute myocardial infarction and cardiac failure were also
increased in the ponatinib arm.
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Table 72: EPIC study - Serious adverse events. Treatment-emergent serious adverse
events by preferred term (22% of patients by descending frequency) and severity: Safety

population.
Ponatinib TImatinib
N=153) ™ =150)
Preferred Term Grade 1,2 | Grade 3,4 ‘ Grade 5 ‘ Total Grade 1,2 ‘ Grade 3,4 ‘ Grade 5 ‘ Total
n (%) n (%) 1 (%) n (%) n (%) n (%) 1 (%) n (%)
PANCREATITIS 0 00 5 (33 0 (0.0) 5 33) 0 (00) 0 (0.0) 0 (00) 0 (00)
ATRIAL FIBRILLATION T 07 2 (13) 0 (0.0 3 20 0 (0.0) 0 0.0y 0 (0.0) 0 (0.0)
PLATELET COUNT
DECREASED 0 00 3 Qo 0 0.0y 3 Q0 0 0O 0 (0.0) 0 0.0 0 0.0
ACUTE MYOCARDIAL
INFARCTION 0 (0.0) 2(13) 0 (0.0 2 (13) 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0)
CARDIAC FATLURE 1 ©n 1 (07 0 (0.0 2 (13) 0 (00 0 (0.0) 0 (00) 0 (0.0)
ABDOMINAL PATN 1 (07 1 07 0 (0.0 2 (13) 0 (0.0 0 (0.0 0 00 0 (00
NAUSEA 1 (07 1 0D 0 0.0 7 (13) 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0)
PYREXIA 2 (13) 0 (0.0) 0 (0.0) 2 (1.3) 0 (0.0) 1 (0.7) 0 (0.0) 1 07
PNEUMONIA 0 (0.0) 1 (0D 1 (0.7 2 (13) 0 (0.0) 0 (0.0 1 (0D 1 07
RESPIRATORY TRACT
INFECTION 17 1 7 0 (0.0) 2 (1.3) 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0)
11.3.4. Withdrawals due to AEs

There were 15 patients in the ponatinib arm who had AEs that led to discontinuation, compared
to 3 in the imatinib arm. AEs leading to discontinuation in more than one patient in the
ponatinib arm were decreased platelet count (4), abdominal pain (3), abnormal LFTs (2) and
rash (2). All other AEs leading to discontinuation occurred in a single patient each.

11.3.5.

Laboratory abnormalities

Worsening of laboratory parameters is summarised in Table 73. Thrombocytopaenia was more
frequent with ponatinib. However, other cytopaenias were more common in the imatinib arm.
Elevations of lipase and amylase were more common with ponatinib, consistent with the
increased incidence of pancreatitis. Elevations of transaminases were also more common with
ponatinib. Decreased phosphate was notably more common in the imatinib arm.

Table 73: EPIC study - Laboratory abnormalities. Shifts in laboratory values from
baseline to worst value post-baseline. CTCAE grades; Safety population N=303
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11.3.6.
11.3.6.1.

AEs of special interest
Vascular AEs

Vascular AEs occurring in the study are summarised in Table 74. The incidence of such events
was slightly increased in the ponatinib arm (8.5% versus 6.0%). Serious vascular AEs were also
increased with ponatinib (4.6% versus 0.7%).

Table 74: EPIC study - Vascular AEs

Ponatinib Imatinib
(N=153) (IN=150)

Grade 1,2 Grade 3, 4,5 Total * Grade 1,2 Grade 3,4, 5 Total *
Preferred Term n (%) n (%) n (%) n (%) n (%) n (%)
Number of Patients With at Least One
Treatment-Emergent Vascular Occlusive 6(3.9) 6(39) 13 (8.5) 6(40) 320 9(6.0)
Event
ACUTE MYOCARDIAL INFARCTION 0 2(1.3) 2(13) 0 0 0
ANGINA PECTORIS 1(0.7) 1(0.7) 2(13) 1(0.7) 0 1(0.7)
PERIFHERAL ARTERIAL OCCLUSIVE
DISEASE 1(0.7) 1(0.7) 2(13) 0 0 0
BLOOD CREATINE PHOSPHOEINASE
INCREASED 0 1(0.7) 1(0.7) 2(1.3) 2(1.3) 4(2.7)
(CARDIAC DISCOMFORT 1{0.7) 0 1{0.7) 0 0 0
CEREBROVASCULAR ACCIDENT 1(0.7) 0 1(0.7) 0 0 0
CORONARY ARTERY DISEASE 1{0.7) 0 1{0.7) 0 0 0
DYSARTHRIA 1(0.7) 0 1(0.7) 0 0 0
INTERMITTENT CLAUDICATION 1(0.7) 0 1(0.7) 0 0 0
PERIPHERAL ARTERY THROMBOSIS 0 1(0.7) 1(0.7) 0 0 0
RETINAL VEIN THROMBOSIS 0 0 1{0.7) 0 0 0
TRANSIENT ISCHAEMIC ATTACK 1(0.7) 0 1(0.7) 0 0 0
ARTERIOSCLEROSIS CORONARY
ARTERY 0 0 0 1(0.7) 0 1(0.7)
ELECTROCARDIOGRAM ST SEGMENT
DEPRESSION 0 0 0 1(0.7) 0 1(0.7)
HYPOXIC-ISCHAEMIC
ENCEPHALOPATHY 0 0 0 0 107 107
PERIPHERAL VASCULAR DISORDER 0 0 0 1(0.7) 0 1(0.7)
*At the time of the data extraction, 1 event did not have CTCAE severity assigned.

Comment: Due to the very short duration of treatment, these data are likely to underestimate of
the true incidence of vascular events. The incidence of vascular AEs with ponatinib in this study
(8.5%) was much lower than in studies 101 and 102 (35% and 22.5% - see below).

11.3.6.2. Myelosuppression

AEs relating to myelosuppression occurred in 28% of subjects on ponatinib and 22% of subjects
on imatinib. As described above, thrombocytopaenia was more common with ponatinib and
other cytopaenias were more common with imatinib.

11.3.6.3. Infections

The incidence of infections was comparable in the two arms - 28% with ponatinib and 29%
with imatinib. Grade 3 or 4 infections were more common with ponatinib (5% versus 2%).

11.3.6.4. Bleeding events

The incidence of bleeding events was lower in the ponatinib arm (7.2% versus 12.0%).

11.3.6.5. Pancreatic events

Pancreatitis was reported in 5.2% off subjects on ponatinib. There were no cases with imatinib.
As described above, elevations of lipase and amylase were also notably more frequent with
ponatinib.

11.3.6.6. Hepatic events

Hepatic adverse events were more common with ponatinib (17% versus 8%). As described
above, elevations of transaminases on laboratory testing were also notably more frequent with
ponatinib. There were no cases of hepatotoxicity meeting Hy’s Law criteria.
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11.3.6.7. Heart failure

There were 4 patients with cardiac failure in the ponatinib arm and 1 in the imatinib arm. LVEF
was monitored using echocardiography. Abnormalities of LVEF occurred with comparable
frequency in the two arms.

Comment: Cardiac failure is a known adverse effect of imatinib. The findings suggest that
ponatinib may have comparable effects.

11.3.6.8. QT prolongation

The incidence of QT prolongation on ECG was comparable in the two treatment groups.
Increases in QTcF of 30 msec or more occurred in 4.6% of ponatinib-treated subjects and 4.7%
of imatinib-treated subjects. Increases of 60 msec or more occurred in 0.7% and 1.3% of
subjects respectively. No subject developed a QTcF of > 500 msec.

Comment: QT prolongation is not a recognised adverse effect of imatinib. The comparable
effects on QT interval observed in this study therefore provide some reassurance regarding the
potential of ponatinib to prolong the QT interval.

11.3.6.9. Fluid retention events

Events indicative of fluid retention occurred more frequently in the imatinib arm (20% versus
12%).

11.3.6.10. Dermatological toxicity

Skin events occurred in 61% of ponatinib subjects compared to 37% of imatinib subjects. Grade
3 or 4 events occurred in 10% versus 2% respectively.

11.3.6.11. Ocular toxicity

Eye disorders occurred in 38% of ponatinib subjects compared with 18% of imatinib subjects.
The most common events with ponatinib were dry eye (6%) and blurred vision (4%). Most
events were grade 1 or 2 in severity. Grade 3 or 4 events occurred in 1 ponatinib subject (eye
pain) and 2 imatinib subjects (vitreous haemorrhage for both).

11.3.6.12. Hypertension

The incidence of hypertension reported as an AE was higher in the ponatinib arm (17.0% versus
1.3%). Clinic measurements of blood pressure also demonstrated a hypertensive effect of
ponatinib. The proportion of patients with a systolic blood pressure measurement = 160 mmHg
was 15.7% for ponatinib and 4.0% for imatinib. The proportion of patients with a diastolic
blood pressure measurement = 100 mmHg was 7.2% for ponatinib and 2.0% for imatinib.

Comment: Overall, the safety data from this study are useful in defining the short-term toxicity
of ponatinib. The comparator imatinib is a marketed agent from the same class, with a well-
defined safety profile. The data indicate that overall, ponatinib is a more toxic agent than
imatinib. It is clearly associated with a higher risk of hypertension, pancreatic toxicity, hepatic
toxicity, and skin and eye toxicity. The data also suggest that it is associated with more serious
vascular events and Grade 3 or 4 thrombocytopaenia. Ponatinib appears to be associated with a
comparable incidence of heart failure, although duration of follow-up was short.

The study did not identify any new safety issues.

11.4. Vascular AEs

In response to a question raised by the EMA, the sponsor provided updated data on vascular
AEs occurring in clinical trials and in the post-market setting. The date of data cut-off for this
analysis was 6 January 2014. An expanded set of MedDRA event terms was used (Table 75). The
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EMA had asked that information from pathology reports be included, however the sponsor
replied that such data were not collected.

Table 75: MedDRA event terms for vascular events

Category

Preferred Terms

Thrombotic

Cardiac Ischemic/

ACUTE CORONARY SYNDROME, ACUTE MYOCARDIAL INFARCTION,
ANGINA PECTORIS, ANGINA UNSTABLE, ARTERIOSCLEROSIS CORONARY
ARTERY, ARTERIOSPASM CORONARY. ATRIAL THROMBOSIS, BLOOD
CREATINE PHOSPHOKINASE INCREASED, CARDIAC DISCOMFORT,
CORONARY ARTERY DISEASE. CORONARY ARTERY INSUFFICIENCY.
CORONARY ARTERY OCCLUSION, CORONARY ARTERY STENOSIS,
ELECTROCARDIOGRAM ST SEGMENT DEPRESSION. ELECTROCARDIOGRAM
T WAVE INVERSION, ISCHAEMIC CARDIOMYOPATHY. MYOCARDIAL
INFARCTION, MYOCARDIAL ISCHAEMIA STRESS CARDIOMYOPATHY,
TROPONIN INCREASED

Cerebral

Thrombotic

APHASIA, CAROTID ARTERY OCCLUSION, CAROTID ARTERY STENOSIS.
CEREBELLAR INFARCTION, CEREBRAL ARTERIOSCLEROSIS, CEREBRAL
ARTERY STENOSIS, CEREBRAL INFARCTION, CEREBRAL ISCHAEMIA
CEREBROVASCULAR ACCIDENT, CEREBROVASCULAR INSUFFICIENCY,

DYSARTHRIA, EMBOLIC STROKE. HAEMORRHAGIC CEREBRAL INFARCTION,

HAFMORRHAGIC TRANSFORMATION STROKE, HEMIPARESIS, HEMIPLEGIA
LACUNAR INFARCTION, MONOPARESIS, RETINAL ARTERY OCCLUSION,
SUBCLAVIAN ARTERY STENOSIS, TRANSIENT ISCHAEMIC ATTACE,
VERTEBRAL ARTERY STENOSIS

Penipheral

Thrombotic

COELIAC ARTERY OCCLUSION, EMBOLISM ARTERIAL, EXTREMITY

NECROSIS, FEMORAL ARTERY OCCLUSION, INTERMITTENT CLAUDICATION.

ISCHAEMIC ULCER. MESENTERIC OCCLUSION, PERIPHERAL ARTERIAL
OCCLUSIVE DISEASE. PERIPHERAL ARTERY STENOSIS. PERIPHERAL
ISCHAEMIA, PERIPHERAL VASCULAR DISORDER. POOR PERIPHERAL
CIRCULATION. SPLENIC INFARCTION. THROMBOSIS IN DEVICE

Venous
Thrombotic

DEEP VEIN THROMBOSIS, EMBOLISM VENOUS, PORTAL VEIN THROMBOSIS,
PULMONARY EMBOLISM, RETINAL VEIN OCCLUSION, RETINAL VEIN
THROMBOSIS, THROMBOPHLEBITIS SUPERFICTAL. VENOOCCLUSIVE LIVER.
DISEASE

11.4.1. Vascular AEs in Study 201

As of 6 January 2014, 172 /449 subjects (38%) remained in the study. The overall incidence of
vascular AEs is shown in Table 76. A total of 101/449 subjects (22.5%) had experienced at least
one vascular occlusive adverse event, and in 72/449 (16.0%) at least one of these events had
been considered serious. Individual AEs occurring in more than one patient are shown in Table

77.

Table 76: Study 201 - Vascular AEs - Overall incidence (data cut-off 6 January 2014)

Partients with Treatmeni- Patients with Treatment-
Emergent Events Eelated Events
(Al Causality)
Patients with | Padents with | Patients with | Patients with
All Events Serious All Relared Serious
(Serious and Events Events Related Events
Nonteriouns) o (%) {Serious and o (%)
n (%) # of events Nonwrinm} # of events
# of events o {%a)
# of events
Vascular Occlusion (arferial and 101 (23} T2 (16) 45 (10) 1M
venous) 214 events 121 events 73 events 45 events
Cardiovascular 43 (10) 220N 16 (4) 14 (3)
80 events (47 events) 28 events X0 events
Cerebrovascular 33(7) 23(2) 14(3) 12(3)
48 events (33 events) 15 events 13 events
Peripheral vascular 317 19(4) 15(3) 6(1)
57 events (26 events) 22 events 7 events
Venous (5 14 (%) Tog (0
27 evenis 14 events 8 events 5 evenis
Data extrachon date: 06 Jamuary 2014,
* The relationship of ponatingd to Patient G deep vein thrombosis (senous) was changed from probably
related (3 Sep 2013) to probably not related (6 Jan 2014); the event reported for Patient I 22 venous
thrombosis (senous, possibly related, 3 Sep 2013) was corrected to retinal artery occlusion (senous, possably
related. 6 Jan 2014). Such adjustments are 1o be expecied in an active database of an ongoing study.
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Table 77: Study 201 - Vascular AEs - Individual event terms (data cut-off 6 January 2014)
Details of patients with vascular occlusion events in AP24534-10-201 (N=449). 6 January
2014 Data. Events occurring in 22% patients.

Padents with Trearment- Patients with Treannent-
Emergent Events Eelated Events
All Cansaliny)
Patients with | Patients with | Patients with | Patents with
All Events Serious All Related Serious
(Serious and Events Events Related
Nonserious) n (%) (Serious and Events
n (%) Nonserious) n(%a)
B (*e)
Vascular Ocelusion (arverial and 101 (%) 72 (16) 45(10) nm
VEnous)

Cardiovascular 43 (9.6) 20(6.5) 16 (4) 43
Angna pectons 19(4.2) 6(1.3) 4 (0.9) 2{04)
Acuge MIMI 16 (3.6) 16(3.6) 7(1.6) 7 (L&)
Coronary artery diseate 11(24) 2.0 4 (0.9) 4(0.9)
Acule coronary syndrome 3N in 2(0.4) 2(0.4)
Coronary arery stenosis 3{0.7) 2(0.4) 0 )
Cardiac discomfort 2(0.4) 1 (0.7 1(0.2) 1{0.2)
Iechaemsc cardiomyopathy 2(0.4) 1(0.2) 1(0.5 1({0.2)
Myocardial 1o haenna 2{0.4) 0 1{0.5) 0

Cerebrovascular 337 23 {51) 14 (1) 12 (3.7
Cerebrovaseular accident 2(20) oM 4(0.9) 4(0.%
Cerebral infarction S{L.) 4 (0.9 4(0.9) 409
Transient ischaemuc attack S(L.1) 4(0.9) 1(0.2) 1(0.2)
Carotd antery stenosis 4{0.9) 3(0.7) 2(0.4) 1(0.2)
Cerebral ischaenua 0.7 2(0.4) 1(0.2) 0
Aphasa 2{04) 0 0 0
Cerebral artery stenosis 2 (0.4 2(0.4) 1 (0.3 1(0.2)

Peripheral vascular 31 (6.9 19(4.2) 15 (3) 6 (1)
Penpheral anerial occlusive disease 1227 T(1.6) 7(1.6) 4(09)
Intermatient claundscation 2.0 1(0.1) 6(1.3) []
Penpheral artery stenosts 6(L.3) 3(0.7) 2(0.4) 1(0.2)
Permphieral ischaenua S(1.1) 4 (0.9 1(0.%) 1(0.2)
Extrematy necrosss 30T 1{0.Y) 1 (0.2 0
Periphieral vascular disorder 2(0.4) 1 (0.1 1(0.%) 0
Splenic infarction 2(04) 1{0.1) (0.2 0

Venous (%) 1431} 5(1L%) E(L1)
Deep vem thrombosis 10{2.2) (LD 2 (0.4) 1(0.2)
Pulmonary embolism 6(1.3) (L1 2(0.4) 2{0.4)
Thrombophlebitis superficaal 3(0.7) 1(0.2) 0 [i]
Fetnal vern thrombosas 3(0.4) 1(0.3) 2(04) 103

Data extraction date: (6 January 2014

The sponsor updated the analysis of the effect of various risk factors on the incidence of arterial
vascular events. The conclusions remained the same. Another analysis examined the incidence
of vascular AEs according to disease stage. Vascular events occurred more frequently in subjects
with advanced stage disease, and this effect was particularly noticeable for venous thrombotic
events (Table 78). Updated data were also presented demonstrating that subjects who
experienced an arterial AE had comparable survival and PFS to those subjects who did not
experience such an event.

Submission PM-2013-02061-1-4 Extract from the Clinical Evaluation Report for Iclusig Page 90 of 112



Therapeutic Goods Administration

Table 78: Study 201 - Vascular AEs - Incidence according to disease stage. Exposure
adjusted incidence rate (number of patients with events per 100 patient-years) of
treatment emergent vascular occlusive events by disease group.

CP-CML AP-CML BP-CML Ph+ALL
(N=270) (N=85) (N=02) (N=32)

Cumulative Exposure (Years) 480.8 133.8 318 12.7
Vascular Occlusive Events

Any Treatment Emergent 139 142 314 393

Serious Treatment Emergent 102 97 220 236
Arterial Thrombotic Events

Any Treatment Emergent 127 12.7 189 15.7

Senious Treatment Fmergent 02 2.0 24 15.7
Cardiac Events

Any Treatment Emergent 5.6 9.0 04 19

Serious Treatment Emergent 42 52 6.3 0
Cerebrovascular Events

Any Treatment Emergent 5.6 37 0 19

Senious Treatment Emergent 3.7 3.0 0 19
Peripheral Vascular Events

Any Treatment Emergent 4.8 22 94 15.7

Serious Treatment Emergent 29 15 3.1 157
Venous Thrombotic Events

Any Treatment Emergent 23 22 18.9 236

Serious Treatment Emergent 15 08 157 79

11.4.2. Vascular AEs in Study 101

As of 6 January 2014, 24 /81 subjects (30%) remained in the study. The overall incidence of
vascular AEs is summarised in Table 79 and details of the individual AEs are summarised in
Table 80.

Table 79: Study 101 - Vascular AEs - Overall incidence (data cut-off 6 January 2014)

Patients with Treatment- Patients with Treatment-
Emergent Events Related Events
(Al Causality)
Patients with Patients with | Patients with Patients with
All Events Serious Events All Events Serious Events
(Serious and n (%) (Serious and n (%)
Nonserious) Nonserious)
n (%) n (%)
Vascular Occlusion (arterial and 28(35) 19(23) 7% 6(7)
Venous)
Cardiovascular 17(21) 11 (14 5 (6) 4(5)
Cerebrovascular 6(N 4(5) 1(1) 1(1)
Peripheral vascular 6(7) 4(5) EJC)] 2(2)
Venous 5(6) 2(2) 0 0
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Table 80: Study 101 - Vascular AEs - Individual event terms (data cut-off 6 January
2014). Details of patients with vascular occlusion in AP24534-10-201. 6 January 2014
Data. Events occurring in 22% patients or Any serious

Patients with Tl'eiarment— Patients with Treatment-
Emergent Events Related Events
(All Causality)
. . Patients with
Patlents with .| AllRelated | Patients with
A vents Patients with E .
. .. 3 vents Serious Related
(Serious and | Serious Events Seri d Fvent
Nonserious) n (%) ¢ €r1ous an ! ‘:,u s
1 (%) Nonserious) n (%)
n (%)
1\_ ::;Lt:i;lr Occlusion (arterial and 28(35) 19(23) 79) 6(7)
Cardiovascular 17 (21) 11 (14) 5(6) 4(5)
Angina pectonis 8 (0.9) 1(1.2) 0 0
Myocardial infarction/acute - -
m;:o tial infarction 449 4(4.9) 2(2.5) 2(25)
Myocardial ischaemia 3337 1(1.2) 0 0
Troponin increased 3337 3(3.7 1(1.2) 1(1.2)
Acute coronary syndrome 1(1.2) 1(1.2) 0 0
Coronary artery disease 1(1.2) 1(1.2) 1(1.2) 1(1.2)
Elect{)cardmgmm T-wave 1012) 1(12) 0 0
inversion
Cerebrovascular 6(7) 4(5 1(L) 1(1)
Cerebrovascular accident 2(2.5) 2(2.5) 0 0
Aphasia 1(1.2) 0 0 0
Cerebral infarction 1(1.2) 1(1.2) 1(1.2) 1(1.2)
Dysarthria 1(1.2) 0 0 0
Embolic stroke 1(1.2) 1(1.2) 0 0
Hemuparesis 1(1.2) 1(1.2) 0 0
Hemuplegia 1(1.2) 1(1.2) 0 0
Transient ischemic attack 1(1.2) 1(1.2) 0 0
Peripheral vascular 6(7) 4(5 RIEY) 2(2)
Peripheral arterial occlusive disease 3(3.7) 2(2.5) 2(2.5) 2(2.5)
Peripheral vascular disorder 3337 0 1(1.2) 0
Peripheral ischemia 2(2.5) 2(2.5) 1(1.2) 1(1.2)
Femoral artery occlusion 1(1.2) 0 0 0
Ischemic ulcer 1(1.2) 1(1.2) 0 0
Venous 5(6) 2(2) 0 0
Deep vein thrombaosis 2(2.5) ] 0 0
Thrombophlebitis superficial 2(2.5) 1(1.2) 0 0
Pulmonary embolism 1(1.2) 1(1.2) 0 0

Comment: The overall incidence of vascular AEs was 35%, which is notably higher than that in
the pivotal study (22.5%). The difference was due to a higher incidence of cardiovascular events
(21% versus 10%). The incidence of cerebrovascular, peripheral vascular and venous events
was comparable in the two studies. The incidence of vascular serious AEs was 23%.

The FDA had determined that the incidence of vascular AEs in Study 101 was 48%. The FDA had
not explained to the sponsor how this figure was derived. However, the sponsor believes that
the figure was based on the subpopulation of patients with CML/Ph+ ALL (n=65) rather than
the entire population (n=81), and that the following AE terms were included in the FDA analysis
(but not in the sponsor analysis) - Arteritis, Cardiac arrest, Cardio-respiratory arrest, Chest
discomfort, Clumsiness, Electrocardiogram T Wave Abnormal, Encephalopathy, Haemorrhagic
Vasculitis, Non-cardiac chest pain, Peripheral Coldness, Phlebitis, Raynaud’s Phenomenon,
Renal Artery Stenosis, Vasculitis, Visceral Arterial [schaemia.

11.4.3. Vascular AEs in other studies

The safety findings of the EPIC study are reviewed above. Ponatinib was associated with a
higher incidence of vascular AEs (8.5% versus 6.0%) and serious vascular AEs (4.6% versus
0.7%) compared to imatinib.

A Phase Il study of ponatinib (AP24534-12-202) in subjects with gastrointestinal stromal
tumour (GIST) is being conducted. A total of 35 patients have been enrolled. One serious
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vascular AE has been reported (myocardial ischaemia) as of 6 January 2014. No information
was provided on non-serious vascular AEs.

A Phase [ /Il study in Japanese subjects (AP24534-11-106) is also being conducted. A total of 35
subjects have been enrolled. Three subjects experienced serious vascular AEs (1 brain stem
infarction and 2 myocardial infarction). No information was provided on non-serious vascular
AEs.

11.4.4. Pooled analysis of vascular AEs from all clinical trials

In response to an EMA question the sponsor conducted a pooled analysis of vascular AEs
occurring in clinical trials. The date of data cut-off was 6 January 2014. Results for overall
incidence of all vascular AEs (that is, serious and non-serious) are shown in Table 81.

Table 81: Pooled analysis of vascular AEs (data cut-off 6 January 2014)

Phase 1 Phase 2 Phase 3 Pooled Japanese | GIST Study | All Studies
Study Study Study Phase 1, 2, Study Pooled
and 3
Number of Ponatinib | 81 (10.8%) 449 153 683 35(46%) | 35(6%) | 753 (100%)
Patients (% of paoled (59.6%) (20.3%) (90.7%)
poepulations)
Mean (Maximum) 659 (1799) | 536 (1202) | 127.2 (437) | 459 (1799) | 184 (539) 94(202) | 429 (1799)
E=posure (days)
Patient Years (% of 146 659 53 (6.0%) 858 18020%) | 9o | 885 100%)
pooled patient years) (16.5%) (74.4%) (96.9%)
Mean Dose Intensity 292 328 358 330 349 411 334
(mg/day)
Patients (¥a)with at least 1 Treatment Emergent Adverse Event
Vascular Occlusive 28 (34.6%) 101 13 (8.5%) 142 4(11.4%) 1(2.9%) 147
24.3%- (22.5%) 4.6%- (20.8%) 32% | 0.1%149% | (193%)
46.0% 18 7% 14.1% 17.8%- 26.7% 16.7%-
26.6% 24.0% 22.5%
Arterial Thrombotic 24 (29.6%) | 86(19.2%) | 12(7.8%) 122 4(11.4%) 1(2.9%) 127
20.0%- 15.6%- 4.1%- (17.9%) 3.2%- 0.1%-149% | (16.9%)
40.8% 23.1% 13.3% 15.1%- 26.7% 14.3%
209% 19.7%
Cardiovascular 17Q1.0%) | 43(96%) | 6(39%) | 66(07%) | 3(8.6%) 1(2.9%) 70 (9.3%)
12.7%- 79% | 15%-83% 7.6% 1.8%- 0.1%-14.9% 73%
31.5% 12.7% 12.1% 23.1% 11.6%¢c
Cerebrovascular 6(74%) | 33¢73%) | 3Qo%) | 42¢61%) | 129%) 0 43 (5.7%)
2.8%- 5.1% | 0.4%-5.6% | 4.5%-82% 0.1%- 0-10.0%
15.4% 10.2% 14.9%
Peripheral Vascular | 6(7.4%) | 31(69%) | 3(2.0%) | 40(5.9%) 0 0 40 (5.3%)
28% | 47%9.7% | 04%5.6% | 42%79% | 010.0% 0-10.0% | 3.8%72%
15.4%
Venous 5(62%) | 23G51%) | 107%) | 29(42%) 0 0 29 (3.8%)
Thromboembolic 20% | 33%76% | 001% | 2.9%60% [ 010.0% 0-100% | 26%35.35%
13.8% 3.6%

Comment: Incidence of vascular AEs varied across the studies from 2.9% to 34.6%. Studies
with low incidence were of shorter duration. Accurate estimates of incidence are more likely to
be obtained from studies 101 and 201, rather than the pooled analysis.

11.4.5. Use of agents to prevent vascular AEs

In a follow-up question the EMA asked the sponsor to discuss the effect of medicines used to
prevent vascular AEs (aspirin, statins, anti-hypertensives), based on the findings of Study 201.
The sponsor conducted various analyses. In a univariate analysis, use of these medications at
baseline, or prior to an AE, was associated with an increased risk of experiencing an arterial
vascular AE. Subjects who had been prescribed these agents at baseline would be expected to
have a higher risk of a vascular event. In multivariate analyses, there was still an increased risk,
but this was no longer statistically significant (Table 82). In none of the analyses was the use of
these medications associated with a reduced risk of experiencing a an arterial AE. The sponsor
therefore concluded that “..detailed recommendations regarding the use of concomitant
medications to reduce cardiovascular risks cannot be made at this stage’.
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Table 82: Study 201 - Use of medicines prior to arterial AEs. Summary of results of
multivariate and univariate logistic analyses. Including medications prior to arterial
thrombotic events in AP24534-10-201

Univariate Analyses Full Multivariate Reduced Unit for
Model Muliivariate Model Odds
Ratio
Covariate Odds p-value Odds p-value Odds p-value
Ratio Ratio Ratio
Dose intensity to time of 15
first event 1.09 0.5829 1.56 0.0189 1.53 0.0219 | mg/day
Medical Hx of Diabetes 2.69 0.0019 1.87 0.0964 2.03 0.055 1
Medical Hx of Ischemia 4.02 <0).0001 218 0.0313 2.56 0.0056 1
Age (years) 1.9 <0.0001 177 <0.0001 1.83 =0.0001 | 10 years
Aspirin Baseline or Prior to
Event 326 <0.0001 1.44 0.2701 1
Statin Baseline or Prior to
Event 355 <0).0001 1.54 0.189 1.66 0.1153 1
Anti-hypertensive Baseline
or Prior to Event 285 0.0002 1.22 0.545 1
Data extraction: 6 January 2014.
Abbreviations: Hx = history.

11.4.6. Vascular AEs in expanded access and post-market settings

The sponsor estimated that total exposure in the post-market setting (USA and Europe) to be
285.3 patient-years. Also, approximately 1300 subjects received the drug through
compassionate use/expanded access programs. A total of 68 subjects reported 102 serious
vascular AEs. The pattern of events was consistent with those observed in the clinical studies.
The most commonly reported events were myocardial infarction (18 cases), CVA (10),
pulmonary embolus (10) and TIA (8).

11.4.7. Potential mechanisms leading to vascular AEs

In response to a question from the EMA the sponsor produced a discussion on the potential
mechanisms for ponatinib vascular toxicity. Points made included the following:

e Significant vascular toxicity was not observed in preclinical toxicology and safety
pharmacology studies. An in vitro study did not demonstrate an effect on platelet
aggregation.

e Compared to other BCR-ABL TKIs, ponatinib inhibits an additional set of kinases, including
members of the vascular endothelial growth factor receptor (VEGFR) family.

e The sponsor hypothesized that the primary mechanism of ponatinib vascular toxicity is that
the drug is an inhibitor of endothelial survival or proliferation.

e The available clinical evidence was not consistent with a ponatinib-induced vasculitis
causing the observed toxicities. However, CRP will be measured in future clinical trials.

e The major metabolites of ponatinib are less pharmacologically active than the parent
molecule and individual metabolites did not account for a major proportion of drug-related
material. Therefore, it was unlikely that metabolites would be responsible for the observed
toxicity.

A series of preclinical studies is being planned to explore the mechanisms involved.

11.5. Heart failure

In response to a question from the EMA, the sponsor provided updated data on heart failure AEs
occurring in clinical trials and in the post-market setting. The date for data cut-off was 6 January
2014. Search terms used in the analysis were the following:
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e Right ventricular failure

e C(Cardiac failure

e Cardiac failure congestive

e Pulmonary oedema

e C(Cardiogenic shock

o Left ventricular dysfunction
e Ejection fraction decreased

e (Cardiopulmonary failure

e Right ventricular dysfunction
e Ventricular dysfunction.

Comment: Search terms such as ‘oedema’ and ‘peripheral oedema’ were deliberately not
included, as these events are known to occur with BCR-ABL inhibitors in the absence of cardiac
failure.

11.5.1. Heart failure AEs in Study 201

The overall incidence of heart failure AEs in the pivotal study was 8.0% and 5.1% of subjects
had a serious heart failure AE (Table 83). Those patients who experienced a heart failure event
(n=37) were more likely to have had risk factors at baseline (hypertension,
hypercholesterolaemia, diabetes, a past history of cardiac disease, age > 65 years) than those
subjects who did not experience such an event (n=412).

Table 83: Study 201 - Heart failure AEs

Patients with Treatment- Patients with Treatment-
Emergent Events Related Events
(All Causaliry)
Parients with | Padents with | Parents with | Patients with
All Events Serious All Related Serious
(Serious and Events Events Related Events
MNomserious) n (%) (Serious and n (%)
n (%) Nonserious)
n {ﬁ’a}
Number of Patients with at least one 7 EH 230 20(4.5) 14(3.1)
Cardiac Failure AE
Ejection fraction decreased 14 (3.1)* 4(0.9) 1022 5(1.1)
Cardiac falure 1124) 8(1.8) 8 (1.8) 6(1.3)
Cardiac failure congestive 1124) 2(1.8) 4(09) 4(0.9)
Pulmonary oeden 300 0 i 0
Cardhogenc shock 2(0.4) 2(0.4) 0 [1]
Cardiopulmonary failure 2{0.4) 2(0.4) 0 0
Left ventncular dysfunction 204 1(0.2) 1002 0
Right ventricular falure 1{0.2) 1(0.2) 0 0
Data extracton date: 06 January 2014
* One patient had ejection fraction decreased with missing severity and seriousness designation

In the 37 patients, there were a total of 49 heart failure AEs. Of these, 29 (59%) were reported
to have resolved. Four patients died due to heart failure AEs, however none of these deaths
were considered related to ponatinib by the investigators.

Of the 37 patients, 23 (62%) also experienced a vascular occlusive AE, and in 16 (43%), the
vascular event occurred immediately prior to, or concurrently with, the cardiac failure events.
All of these were coronary events and 10 of them were myocardial infarctions. Of the 14
subjects who did not experience a vascular occlusive AE.
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11.5.2. Heart failure events in Study 101

A total of 7/81 subjects (8.6%) in the Phase I study developed a total of 8 heart failure AEs and
3/81 (3.7%) had a serious heart failure AE. Reported AEs were congestive cardiac failure (3
subjects), pulmonary oedema (2), left ventricular dysfunction (2) and ejection fraction
decreased (1). Two of the 7 subjects also had vascular occlusion AEs and in one of these subjects
pulmonary oedema developed soon after the vascular AE (cardiac ischaemia).

11.5.3. Heart failure events in other studies

In the EPIC study, there were 4 patients (2.6%) with heart failure events in the ponatinib arm
and 1 subject (0.7%) in the imatinib arm. Heart failure SAEs occurred in 2 subjects (1.3%) and
1 subject (0.7%) respectively. None of the heart failure events were preceded by a vascular
event.

In the Phase II GIST study, 1 of 35 subjects (2.9%) developed a heart failure AE - right
ventricular dysfunction that was considered serious.

In the Phase I /Il Japanese study, 1 of 35 subjects (2.9%) developed a heart failure AE -
pulmonary oedema that was considered serious.

11.5.4. Heart failure AEs in expanded access and post-market settings

A total of 33 heart failure AEs had been reported in 28 patients. The events were cardiac failure
congestive (15), pulmonary oedema (6), ejection fraction decreased (4), cardiac failure (4),
cardiac failure acute (1), cardiogenic shock (1), left ventricular dysfunction (1), and right
ventricular dysfunction (1). All were considered serious.

Comment: The data suggest that heart failure arises in approximately 8% of subjects treated
with ponatinib. In many, but not all, cases the heart failure is preceded by a cardiac ischaemic
event such as myocardial infarction. The sponsor is now proposing to include a specific
precautionary statement in the PI on the issue of heart failure.

11.6. Hepatic failure

Two cases potentially met Hy’s Law criteria for severe drug-induced liver injury (DILI). The
sponsor provided details on 2 other patients - one who developed hepatic toxicity that met Hy’s
Law criteria and another who was diagnosed as having acute hepatic failure:

e [Information redacted]: A [information redacted] female received ponatinib for Ph+ALL in a
Phase [/II study that has not been submitted. At screening she was noted to have ‘cardiac
disorders’ (unspecified) and a LVEF of only 28%. She was also being treated with anti-
failure therapy. She was commenced on 30 mg per day. On day 4 she was diagnosed as
having acute renal failure (creatinine = 185 pmol/L), disseminated intravascular
coagulation (with increased FDPs and INR) and hepatic failure (AST 145 times ULN; ALT 65
times ULN; bilirubin 2 times ULN and alkaline phosphatase 1.2 times ULN). LFT results over
time are shown graphically in Figure 5. The drug was discontinued on day 4 and the patient
died 6 days later due to hepatic failure. According to the 120-day safety update ‘liver
necropsy’ was pending. The result was not provided. The sponsor considered that the liver
failure might have been due to congestive heart failure.
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Figure 5: [information redacted] - Liver function tests
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Comment: The brief case narrative did not describe any clinical symptoms or signs of cardiac
failure in the patient and it appears somewhat unlikely that her pre-existing CCF would cause
such a sudden and dramatic deterioration of hepatic function. The onset of hepatic impairment
following the commencement of ponatinib is therefore suspicious of severe DILI.

e [Information redacted]: A [Information redacted] patient received ponatinib for the
treatment of Ph+ALL as part of an expanded access program. She was commenced on 45 mg
per day. She received the drug for only 14 days, and then was diagnosed with Grade 4 acute
liver failure ‘due to multiple causes including disease progression and linezolid
administration’. The patient died on the same day. Cause of death was stated to be
progressive disease and acute liver failure. No autopsy was performed. The investigator did
not consider the liver failure to be related to the study drug.

Comment: Very little detail was provided on this case, and it is therefore difficult to assess
causality.

The sponsor stated that no other cases meeting Hy’s Law criteria or cases of hepatic failure have
been reported up to 6 January 2014. The sponsor also clarified that the 3 cases referred to in the
FDA prescribing information were subjects [information redacted] described above.

Comment: The case of subject [information redacted] is sufficiently concerning as to warrant a
warning in the product information regarding the potential for severe DILI with ponatinib. The
sponsor has agreed in principle to include text along these lines.

11.7. Coagulation parameters, cardiac troponins and TSH in Study 101
11.7.1. Coagulation parameters

In their response, the sponsor confirmed that testing of coagulation parameters was not
performed in Study 101.

11.7.2. Cardiac troponins

Brief information was provided on the results of testing of cardiac troponins in Study 101. A
total of 14/81 subjects (17%) had at least one value above the ULN at some stage during the
study. Of these, 3 had elevated levels at baseline. Levels returned to normal despite ongoing
treatment in 8 of the 14 subjects. No information was provided on whether the elevated
readings coincided with cardiac or other clinical events.
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Comment: The clinical significance of the raised troponin levels cannot be determined on the
information provided.

11.7.3. TSH

Results of TSH testing in Study 101 are summarised in Table 84. A total of 49 subjects had both
baseline and post-baseline values. Of these, 12 subjects (24.5%) had shifts from low or normal
TSH to high TSH. Actual values were not provided but the report stated: ‘No patient had TSH
levels that would have been consistent with overt hypothyroidism’.

Table 84: Study 101 - TSH testing

Maximum Post Baseline
Baseline Low Nomnal High Totl
Low 0 2{4.1%) 2{4.1%) 4 (8.2%)
Nommal 0 33* (67.3%) 10* (20.4%) 43 (87.8%)
High 0 0 1{4.1%) 2(4.1%)
Total 0 35 (71.4%) 14 (28 .6%) 49 (100%)

a0ne patient had a single high value in database due to data entry error and is included as ‘Nomal’ in this table.
Four of 81 patients in the study (5%) had adverse event reports of hypothyroidism. All of these were Grade 1
or 2 in severity, and three were considered to be unrelated to ponatinib. The investigator for the fourth case
was considered it to be possibly related. Based on these data, the sponsor elected not to collect data on TSH in
the pivotal Study 201.

11.8. Dosing considerations

The EMA requested that the sponsor provide an analysis of PK-PD relationships for both
efficacy and safety based on clinical and preclinical data, and a justification for the proposed
initial dose and any proposed dose modifications, based on this analysis.

The sponsor presented arguments as to why preclinical data (for example, minimum effective
concentration determined in vitro) were not helpful in deciding upon appropriate dose. In
particular, preclinical data on the activity of ponatinib against non-mutated BCR-ABL, or BCR-
ABL with a specific mutation were not relevant, as most patients with treatment-resistant
CML/Ph+ALL did not have an identifiable mutation and have poorly understood mechanisms of
resistance, independent of BCR-ABL, which have not been the subject of preclinical studies.

11.8.1. Clinical data
11.8.1.1. Study 101

For Study 101, a previous analysis (Report no ARP291) had demonstrated a relationship
between increasing AUC and increasing probability of achieving a MCyR. Relationships between
increasing AUC or dose intensity and some adverse events (pancreatitis, increased lipase and
neutropaenia) had also been demonstrated.

Examination of efficacy data from Study 101 (in patients with chronic phase CML) also
suggested increasing efficacy with increasing dose up to 45 mg (Table 85).
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Table 85: Study 101 - Efficacy in CP-CML by starting dose

Response Rate, m (%)
Response Total Cohort 2 Cohort 4 Cohort 5 Cohorts T&8 | Cohorts 6&10
CP-CML 4 mg 15 mg 30 mg 45 mg 60 mg
N=41 N=3 n=7 N=5§ N=14 N=14
Crytogenetic
MCvyR 31(72.1) 2 (66.7) 5(71.4) 3 (60.0) 13 (92.9) 8(57.1)
CCyR 78 (65.1) 1(33.3) 1(57.1) 3 (60.0) 13 (92.5) 7 (30.0)
PCYR 3 (7.0) 1(33.3) 1(14.3) 0 0 1(7.1)
Molecular
MMER. 19 (44.2) 1(33.3) 3(429) 1 (20.0) 9 (64.3) 5(35.7
Database cutoff date 23 March 2012,
CP-CML=chronic phase chromc myeloid leukemia, MCyR=major cytogenetic response. CCyR=complete cytogenetic
response, PCyR=partial cytogenetic response, MME=major molecular response

The sponsor performed a new multivariate analysis to examine the relationship between the
occurrence of arterial thrombotic events and a) the average dose intensity up to the time of the
arterial event and b) the measured average daily AUC. Results for the dose intensity analysis are
shown in Table 86. A significant relationship was demonstrated between dose intensity and the
occurrence of arterial thrombotic events. This relationship is shown graphically Figure 6.
Baseline neutrophil count (a measure of disease severity) and increasing age were also related
to risk of arterial thrombotic events. Results for the average AUC analysis are shown in Figure 7
and Table 87. A relationship was demonstrated between AUC and the occurrence of arterial
thrombotic events. In this analysis, the time since diagnosis and number of prior TKIs were also
related to the risk of arterial thrombotic events. The AUC analysis was repeated using updated
estimates of AUC from the revised population PK model and similar results were obtained.

Table 86: Study 101 - Arterial AEs - Multivariate analysis using dose intensity. Summary

of results of multivariate and univariate logistic regression analyses of arterial

thrombotic events. Average dose intensity.

. Full .
Univariate NET Reduced Unit for
Analvses Braiivar e Aultivariate Model | Odds Ratio
¥ Model
Covariate Ok value Oy value Oidda value
; Ratio P Ratio | I Ratio P
Dase Inrensity ro Time 15moday
of First Event 1.5804 | 0.0614 | 3.8011 | 0.0052 | 36035 | 0.0022 o
Time Since Diagnosis 10
(}'ea.rs.) 4.1510 0.0172 1.9101 0.4978
MNumber TEIs 2.1981 0.0310 1.7227 | 0.2892 1
T3151 0.1955 0.0449 | 0.3762 | 0.3444 1
Log10 Baseline 1
Neutrophils 1.7254 0.2720 1.6018 | 0.5795 29829 0.0922
Logl0 Baseline Platelets 1.0939 0.8785 1.8603 | 0.5749 1
Age (years) 1.4402 0.0645 | 1.6585 | 0.2111 2.3589 0.0034 10
Hx Dhabetes 1.6224 0.3977 21783 | 0.3269 1
Hx Ischenuc Disease y: 250_0 0.1567 1.0131 | 0.9570 1
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Figure 6: Study 101 - Dose intensity versus arterial thrombotic events. Arterial
thrombotic event CML/ALL 534-101 (reduced model) Npt=61
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Data extraction date; 06 January 2014, The raw event rates by quartiles of dose
intensity with confidence intervals are shown with the black dots and numencal rates; the event rate increases
sigmificantly with mereasing dose mtensity

Table 87: Study 101 - Arterial AEs - Multivariate analysis using average daily AUC.
Summary of results of multivariate and univariate logistic regression Analyses of Arterial
thrombotic events. Average AUC

Univariate Full Multivariate Reduced Unit for
Analyses Model Multivariate Model | Odds Ratio
Covariat Odds p- Odds P Odds al
e Ratio value Ratio value Ratio Prvaie
AUC Daily Average 1.1348 0.1350 1.3317 0.0335 1.2458 0.0405 200 ng/ml
Time Smce Diagnosis 10
(years) 41510 | 0.0172 1.7815 | 0.5026 | 35675 0.0624
Number TKIs 21981 | 0.0310 | 1.7301 | 0.2150 | 20687 0.0704 1
T315I 0.1955 | 0.0449 | 03084 | 0.2464 1
Logl0 Baseline i
Neutrophils 1.7254 0.2720 1.2384 0.7811
Log10 Baseline Platelets 1.0939 08785 1.2698 0.7879 1
Apge (years) 1.4402 | 0.0645 1.2472 | 0.5392 10
Hx Diabetes 1.6224 | 03977 1.6327 0.4987 1
Hx Ischenuc Disease 22500 | 0.1567 | 1.1156 | 0.8399 1
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Figure 7: Study 101 - Average daily AUC versus arterial thrombotic events Arterial
thrombotic event CML/ALL 534-101 (reduced model) Npt=61
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Data extraction date: 06 January 2014, The raw event rates by quartiles of AUC
with confidence intervals are shown with the black dots and numerical rates; the event rate increases
significantly with increasing AUC.

The only pharmacodynamic variable examined in Study 101 was CRKL inhibition. Effects on this
endpoint were seen with doses as low as 8 mg per day. However, the sponsor argued that this
endpoint could not be used to determine the appropriate clinical dose, as there was no evidence
that it was predictive of a clinically relevant efficacy outcome. A PK/PD analysis using this
endpoint was therefore not performed.

11.8.1.2. Study 201

No PK data were collected in Study 201. A previous analysis (Report no ARP307) had
demonstrated a relationship between increasing dose intensity and increasing probability of
achieving a MCyR or MHR. A relationship between increasing dose intensity and several adverse
events had also been demonstrated.

A new multivariate analysis was conducted to examine the relationship between dose intensity
(and several other covariates) and the risk of arterial thrombotic events. Results of this analysis
are summarised in Table 88. It demonstrated a significant relationship between dose intensity
and the risk of an arterial thrombotic event. This is illustrated graphically in Figure 8. The
analysis also demonstrated a significant relationship between several other covariates (history
of diabetes, history of ischaemia, increasing age, baseline neutrophil count, time since diagnosis
and number of prior regimens) and the risk of an arterial thrombotic event.
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Table 88: Study 201 - Arterial AEs - Multivariate analysis using dose intensity

Univariate Analyses Full Multivariate Model Reduced Multivariate Model Unitli';:i?dds
Covariate Odds Ratio p-value Odds Ratio p-value 0Odds Ratio p-value
Dose intensily to time of firsi eveni 1.779 0.0053 2.329 0.0003 2.461 <0.0001 15 mg/day
Time Since Diagnosis (years) 1.781 0.0161 2.349 0.0128 2.36 0.0081 10 years
Prior Regimens (up to 6) 0.886 0.2339 0.792 0.1535 0.749 0.0306 1
Baseline T3151 Mutation 1.424 0.2602 1.544 02781 1
log10 Baseline Neutrophils 1.874 0.0219 1.512 0.246 1.764 0.0696 1
log10 Baseline Platelets 2363 0.0164 1.636 0.279 1
Age (years) 1.645 <0.0001 1.696 0.0002 1676 0.0002 10 years
Number TKIs 0.805 0.2793 0.809 0.4664 1
Medical Hx of Diabetes 4 <0.0001 3452 0.0021 3.101 0.0041 1
Medical Hx of Ischemia 4333 <0.0001 3.2209 0.0021 3.197 0.0017 1

Figure 8: Study 201 - Dose intensity versus arterial thrombotic events. Arterial
thrombotic events All 534-201 (reduced model) Npt=441
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Data extraction date; 03 September 2013. The raw event rates by quartiles of dose
mtensity with confidence mtervals are shown with the black dots and numenical rates; the event rate mcreases
significantly with increasing dose mtensity.

11.8.1.3.  EPIC study

In this study, PK data were only collected in a subset of patients and only for determination of
ponatinib steady state trough concentrations after Cycles 1, 2, 3, 6, 9 and 12. For efficacy
variables such as major molecular response (MMR), there was a trend toward higher trough
ponatinib concentrations among patients who achieved a response, compared to those who did
not achieve a response. Among patients with PK data, only two subjects experienced a vascular
occlusive event. Trough concentrations (n=4) in these two patients were all higher than the
median trough concentration observed for subjects who did not experience a vascular event
(Figure 9).
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Figure 9: EPIC study - Trough concentrations versus vascular occlusive events. Plot of
trough concentrations in patients wih and without Vascular occlusive events: Study
AP24534-12-301
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11.8.1.4. Pooled data

The sponsor provided a new analysis (Report No ARP452) that examined the relationship
between ponatinib dose intensity and an expanded set of adverse events, using pooled data
from studies 101, 201 and the EPIC study. A total of 17 adverse terms were analysed. For each
AE term, a multivariate analysis was conducted using dose intensity and 7 other covariates -
medical history of diabetes prior to study entry (yes/no), medical history of ischemic disease
prior to study entry (yes/no), age at study entry (in years), log baseline platelet count, log
baseline neutrophil count, number of prior TKIs and time since diagnosis at study entry (in
years).

An overall summary of these analyses is shown in Table 89. A relationship with dose intensity
was demonstrated for most of the 17 AE terms.
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Table 89: Pooled safety data —AEs - Multivariate analyses using dose intensity. Overall
summary of primary logistic regression results from reduced multivariate model in
pooled population (N=67)

Event Odds Ratio P-value ROC
Pancreatitis 2.67 0.0002 0.725
Rash 2437 <0.0001 0.691
Cardiac Failure 2.268 0.0011 0.784
Cardiovascular 198 0.0005 0.76
Thrombocytopenia 1.896 =0.0001 0.691
Increased Lipase 1803 <0.0001 0.681
Arterial Thrombotic 1.712 0.0004 0.773
Arthralgia 1.645 =0,0001 0.667
AST Increased 1.637 0.0019 0.619
Vascular Occlusion 1.500 0.0009 0.728
ALT Increased 1.59 0.0018 0.611
Cerebrovascular 1434 0.1293 0.780
Venous Thrombotic 1.432 0.2251 0.707
Hypertriglyceridemia 1.386 0.1554 0.596
Hypertension 1.332 0.015 0.597
Penpheral Vascular 1.191 04124 0.787
Neutropenia 1179 02074 0.632

11.8.2. Starting dose

Based on the analyses of the clinical data, the sponsor proposed to retain the 45 mg starting
dose.

Comment: The data indicate that the efficacy of ponatinib increases with increasing dose. The
use of the 45 mg dose (the MTD) as the starting dose maximises the chance of achieving a
response. The sponsor argues that this is important in patients with treatment-resistant disease
who have exhausted available therapies where ‘the most important threat to the safety of these
patients is the lack of responsiveness of their malignancy to therapy’. The 45 mg starting dose
was used in the pivotal study and there is therefore a lack of data supporting a lower starting
dose. The efficacy data from Study 101 also suggest that starting doses below 45 mg may have
reduced efficacy. The sponsor’s proposal to retain the 45 mg starting dose is therefore
considered acceptable.

In its response to the EMA, the sponsor has indicated that it will be conducting a new Phase Il
study examining starting doses of 15, 30 and 45 mg per day in subjects with refractory CP-CML.
A study report is not expected until June 2019.

11.8.3. Discontinuation in the absence of a response

The sponsor proposes to include a recommendation in the PI that therapy be discontinued if a
response has not been observed after three months. In the pivotal study, the median time to a
haematological response was less than 30 days in all disease subgroups, and for patients with
CP-CML, the median time to MCyR was 84-85 days.

Comment: Haematological responses were achieved as late as 176 days in the pivotal study.
However, given the toxicity of the drug and the increasing risk of adverse events with
continuing exposure, the risk-benefit of the drug is unlikely to be favourable in this subgroup of
patients. The actual wording of the PI recommendation is to ‘consider’ discontinuation. The
proposed recommendation is therefore acceptable.

11.8.4. Dose reduction after achievement of a response
11.8.4.1. CP-CML patients

The sponsor proposes that a dose reduction be considered for CP-CML subjects once they have
achieved a MCyR. The clinical data described above indicate that the risk of adverse events,
including arterial thrombotic events, is decreased with lower dose intensity and lower AUC.
Hence it would be reasonable to expect an improved safety profile following dose reduction.
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Updated data were provided on those patients with CP-CML who achieved a MCyR and
subsequently had a dose reduction (due to adverse events). These data are summarised in Table
90. Of 59 subjects who achieved a MCyR while taking 45 mg per day, 100% maintained their
response after dose reduction. Of 29 subjects who achieved a MCyR while taking 30 mg per day,
97% maintained their response after dose reduction. Duration of dose reduction did not affect
maintenance of response. Also, response was maintained with dose reduction to either 15 mg or
30 mg.

Table 90: Maintenance of MCyR after dose reduction - CP-CML patients

Achieved Response at 45 mg (N=87, 82 | Achieved Response at 30 mg (N=46, 41
maintained response) maintained response)
Number of Maintained Number of Maintained
Patients response Patients response
Any dose reduction 59 59 (100%) 29 28 (97%)
= 60 day reduction 48 48 (100%) 20 20 (100%)
> 90 day reduction 32 32 (100%) 14 14 (100%)
> 120 day reduction 30 30 (100%) 13 13 (100%)
> 180 day reduction 27 27 (100%) 12 12 (100%)
> 360 day reduction 19 19 (100%) 9 9 (100%)

11.8.4.2. Advanced disease patients

The sponsor is not proposing a dose reduction for patients with advanced disease (AP-CML, BP-
CML or Ph+ALL) who achieve a response. Updated data on those patients with advanced disease
who achieved a MaHR and subsequently had a dose reduction are summarised in Table 91. Loss
of response after dose reduction was common among these subjects. The sponsor also argues
that duration of therapy with ponatinib in advanced disease subjects is shorter than that in CP-
CML subjects and that therefore the risk of events such as vascular AEs is reduced.

Comment: The sponsor’s justifications regarding dose reduction are acceptable. For CP-CML
subjects who achieve a MCyR, a specific new dose should be specified. The data would support a
reduction to 15 mg per day.

Table 91: Maintenance of MaHR after dose reduction - Advanced disease patients

a. Accelerated phase CML patients

Achieved Response at 45 mg (N=30, 10 Achieved Response at 30 mg (N=9, 2
maintaining response) maintaining response)
Number of Maintained Number of Maintained
Patients response Patients response
Any dose reduction 13 7 4 1
> 60 day reduction 10 6 2 1
> 90 day reduction 6 4 1 1
> 120 day reduction 6 4 1 1
> 180 day reduction 4 3 1 1
> 360 day reduction 4 3 1 1

b. Blast phase CML patients

Achieved Response at 45 mg (N=15, 5 Achieved Response at 30 mg (N=4, 1
maintaining response) maintaining response)
Number of Maintained Number of Maintained
Patients response Patients response
Any dose reduction 6 4 1 0
> 60 day reduction 3 3 1 0
= 90 day reduction 3 3 1 0
> 120 day reduction 3 3 1 0
> 180 day reduction 3 3 0 0
> 360 day reduction 1 1 0 0
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c. Ph+ ALL patients

Achieved Response at 45 mg (N=13, 1 Achieved Response at 30 mg (N=0, 0
maintaining response) maintaining response)
Number of Maintained Number of Maintained
Patients response Patients response
Any dose reduction 3 0 0 0
> 60 day reduction 2 0 0 0
> 90 day reduction 2 0 0 0
> 120 day reduction 1 0 0 0
> 180 day reduction 0 0 0 0
> 360 day reduction 0 0 0 0

11.9. Other data
11.9.1. Pooled analysis of safety data

A revised pooled analysis of safety data was included in Module 2 of the sponsor’s response. It
pooled data from Studies 101, 102 and the EPIC study, with the date for data cut-off being 6
January 2014. The analysis included 683 subjects treated with ponatinib and 150 treated with
imatinib. The findings of the pooled analysis were consistent with the findings in the individual
studies, and with the previous pooled analysis.

The inclusion of longer-term data from Studies 101 and 102 would have increased the incidence
of AEs with ponatinib compared with the original pooled analysis, but the inclusion of the short-
term data from the EPIC study would have decreased the incidence. In general, the incidence of
specific individual AEs was comparable to that seen in the previous pooled analysis. It is likely
therefore that the pooled analysis underestimates the incidence of AEs with long term therapy.

There was one additional death possibly related to ponatinib:

e A [information redacted] patient with accelerated phase CML (in Study 101) received doses
of up to 30 mg per day for approximately 4 years. During this time, peripheral ischaemia
was reported as an AE on four occasions, but resolved each time. The patient presented with
abdominal pain, cramping, diarrhoea and vomiting. She had surgery for ‘gastrointestinal
necrosis’ and died the day after presentation. The stated cause of death was intestinal
ischaemia.

11.9.2. New interactions studies

Module 2 also included brief descriptions of two new interaction studies. Study reports for
these trials have not been submitted.

e Study 107 was a single dose crossover study in healthy volunteers that examined the effect
of the CYP450 inducer rifampicin on the PK of ponatinib. Co-administration of rifampicin
resulted in a reduction in ponatinib AUC of approximately 60% and a reduction in ponatinib
Cmax of 42%.

e Study 108 was a single dose study in healthy volunteers that examined the effect of
lansoprazole on the PK of ponatinib. Co-administration of lansoprazole resulted in a 25%
decrease in ponatinib Cmax but only a 6-8% decrease in ponatinib AUC.

Comment: The findings of the rifampicin study are clinically significant and it would be
desirable to include a precautionary statement in the PI regarding co-administration of
ponatinib with CYP450 inducers, even though the study has not been evaluated.

11.9.3. Usein pregnancy

Three cases were reported of patients who became pregnant while their partner was receiving
ponatinib. One subject had a normal ultrasound at 7 weeks gestation but subsequently
miscarried. No adverse outcomes were noted for the other two patients.
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11.9.4. Overdose

Module 2 described 7 cases of overdose. Apart from the single case of QT prolongation), no
novel toxicities were reported.

11.10. Comparison with bosutinib

The responses to the EMA included a comparison of efficacy and safety results achieved with
ponatinib with those achieved with bosutinib. Bosutinib is another BCR-ABL TKI that has
recently been registered in Australia for ‘the treatment of chronic, accelerated or blast phase
Philadelphia chromosome-positive (Ph+) chronic myeloid leukaemia (CML) in adult patients
previously treated with two or more tyrosine kinase inhibitors’. The EMA had flagged the
possibility of amending the approved ponatinib indication in Europe to require that patients
without the T315] mutation should have failed bosutinib.

Comment: The two agents have not been compared in a head-to-head study. The comparison is
based on cross-trial comparisons. Bosutinib is not registered for subjects with the T315I
mutation or those with Ph+ALL.

Points made by the sponsor included the following:

e In subjects who have failed a BCR-ABL TKI, reported response rates with ponatinib are
higher than those with bosutinib (see Table 92 and Table 93);

e Although there were no notable differences between the two drugs for PFS and OS, MCyR
and CCyR are both held to be surrogates for survival in refractory disease, and it is therefore
likely that ponatinib will eventually demonstrate superior survival.

e Duration of treatment for ponatinib-treated subjects is longer than that for bosutinib-
treated subjects (for example, in the pivotal studies, median durations of treatment were 28
months and 8.3 months respectively). It is therefore likely that the incidence of AEs will be
higher with ponatinib than with bosutinib.

e Bosutinib is approved for use in the 3rd line setting. Common AEs observed with bosutinib
and ponatinib in the 3rd line setting are summarised in Table 94 and Table 95 respectively.
Incidence figures are higher with ponatinib, but the pattern of AEs is comparable with the
two drugs.

e In the 3rdline setting, a greater proportion of subjects discontinue bosutinib than ponatinib,
especially for reasons of inadequate efficacy.

Table 92: Efficacy parameters - Ponatinib versus Bosutinib - CP-CML

2™ Line 3™ Line 4" Line 5" Lin
Bosutinib Ponatinib Bosutinib Ponatinib Bosutinib Ponatinib Bosutinib Ponatinib
Prior therapy: Post-imatinib Any Imatinib plus Any N/A N/A
Approved Dasatinib or Approved
TEI Nilotinib TEI
Number of patients 266 19 110 98 - 141 - 12
Response
MCyR 50% 84% 41% 67% - 45% - 58%
CCyR 48% 79% 32% 56% - 39% - 25%
E-M Prob MCyR. 1yt 7% 100% 4% 03% - 90% - 0%
E-M Prob MCyR 2yt 7% 86% 1% 93% - 20% - NE
MMR 8% 42% - 35% - 8%
E-M Prob MMR. 1yt 72% 82% - 68% - NE
E-M Prob MMR. 2yt 49% 72% - 66% - NE
PFS* 81% 78% 75% 4% - 63% - 33%
0s? 91% 93% 4% 83% - 88% - 78%
a EM2yr
CCyR = plete cyt P , K-M = Kaplan-Meier, MCyE. = major cytogenetic response, MME. = major molecular response, N/A = not applicable, N/E = not

evaluated, PFS = progression-free survival, Prob = probability, 05 = overall survival, TKI = tyrosine kinase inhibitor.
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Table 93: Efficacy parameters - Ponatinib versus Bosutinib - Advanced disease

Accelerated Phase Blast Phase

Bosutinib Ponatinib Bosutinib Ponatinib
Line 13% 47 Line 55% 4%/5T Line 0% 4T Line 529 4%/5T Line
Number of patients 60 g5 54 62732
NaHR 6% 61% 18% 31/41%
PFS 27% 30% 6% 1177%
0OS* N/A 2% 11% 18/18%
a BP/Ph+ ALL
b: EM2yr

EM = Kaplan-Meier estimate, MaHR = major hematologic response, PES = progression-free survival, OS5 = overall survival

Table 94: Bosutinib - Common AEs (in the third-line setting)

System Organ Class Total n=11%
Preferred Term All Grades Grade 3/4
Any Adverse Event 118 (100) 74 (62.7)
Blood and Ivmpharic system disorders 58(40.0) 350297
Thromocytopema 410347 30 (254
Neutropenia 21(17.8) 17 (14.4)
Anaena 18(15.3) 6(5.1)
Gastrointestinal disorders 111 (94.1) 16 (13.6)
Diarrhoea 08 (83.1) 10(8.5)
Nausea 36 (47.5) 1(0.8)
Vonuting 46 (39) 1(0.8)
Abdomunal pain 23(19.5) 1(0.8)
Abdontnal pain upper 20 (16.9) 0
Constipation 15 (12.7) 0
General disorders and administration site conditions 39 (500 2(1.7)
Fatigue 28(2370) 1(0.8)
Pyrexia 18(15.3) 0
Oedema 12 (10.2) 0
Investigations 45(38.1) 11(2.3)
Alanine anunotransferase increased 18(15.3) £(68)
Metabolism and nutrition disorders 38(32.2 134
Decreased appetite 14(11.9 1(0.8
Musculoskeletal and connective tissue disorders 50 (42.4) 7(53.9)
L 17 (14.4) 1(0.8)
Nervous system disorders 43 (36.4) 5(42)
Headache 30(254) 315
Dizziness 15(12.7) 0
Respiratory, thoracic and mediastinal disorders 47 (30.8) 5(4.2)
Cough 30(16.9) 0
Pleural effusion 12 (10.2) (L7
Skin and subcutaneous tissue disorders 59 (500 8 (6.8)
34(288) 542
Pruritus 17(14.4) 1(08)

* Six patients received 3 drugs before bosutimib

Note: Totals for the No. of Patients at a higher level are not necessanly the sum of those at the lower levels since a patient may
report 2 of more different adverse events within the higher level category. The cut-off is applied to the Total All Grades

column and only to the adverse event preferred terms
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Table 95: Ponatinib - Common AEs (in the third-line setting)

System Organ Class Tortal n=08
Preferved Term Any Grade Grade 3/4
n (%) n (%)
Any Adverse Event 97(99) 82(83.7)
Blood and lvmphatic system disorders
Platelet count decreased 41(41.8) 35(35.7)
Neutrophil count decreased 21(21.4) 19(19.4)
Anaemia 14(14.3) 6(6.1)
Eve disorders
Dry eve 10(10.2) 0
Gastrointestinal disorders
Abdominal pain 45(45.9) 13(13.3)
Constipation 43(43.9) 1(1.0)
Diarrhea 21(21.4) 0
Nausea 27(27.6) 2(2.0)
Vomuting 20020.4) 3(3.1)
General disorders and administration site conditions
Fatigue 31(31.6) 3(3.1)
Pyrexia 3X(224) 1(1.0)
Asthenia 17%(17.3) 1(1.0)
Oedema peripheral 17(17.3) 1(1.0)
Investigations
Lipase elevated 24(24.5) 10(10.2)
Alanine anunotransferase elevated 1919.4) 8(8.2)
Aspartate amunotransferase elevated 14(14.3) 4(4.1)
Hyperglycaenua 11(11.2) 4(4.1)
Metabolism and nutrition disorders
Decreased appetite 110.2) 0
Musculoskeletal and connective tissue disorders
Arthralgia 30(30.6) 44.1)
Myalgia 25(25.5) 2(2.0)
Back pain 2224 1{1.0)
Muscle spasms 14(14.3) 1]
Bone pain 12(12.2) 0
Pain in extremity 17%(17.3) 2(2.0)
Pain 10(10.2) 1(1.0)
Nervous system disorders
Headache 46(46.9) 2(2.0)
Dizziness 15(15.3) 1(1.0)
Psychiatric disorders
Insomnia 1%12.2) 0
Respiratory, thoracic, and mediastinal disorders
Upper respuratory infection 17(17.3) 0
Cough 16(16.3) 0
Dyspnoea 15(15.3) 0
Drv mouth 13(13.3) 0
Sinusitis 11(11.2) 0
nia 11(11.2) 0
Skin and subcutaneous tissue disorders
Rash 41(41.8) 44.1)
Dry skin 37(37.8) 1{1.0)
Erythema 12(12.7) 1(1.0)
Night sweats 12(12.2) 0
Rash pruritic 11(11.2) 0
Skin exfoliation 11(11.2) 0
Vascular disorders
Hypertension 26(26.5) 10(10.2)

Comment: The data suggest that ponatinib is more likely to be effective than bosutinib in the
3rd line setting. In the absence of a study that compares the two drugs directly, it is impossible
to conclude that the benefit-risk profile of bosutinib is superior to that of ponatinib. The
evidence is therefore inadequate to require failure of bosutinib treatment prior to commencing

ponatinib.
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12. Second round benefit-risk assessment

12.1. Second round assessment of benefits

No significant new clinical information on efficacy was submitted in response to questions.
Accordingly, the benefits of ponatinib are unchanged from those identified in the first round
assessment of benefits.

12.2. Second round assessment of risks

The responses to clinical questions have clarified that hepatic failure and heart failure are
additional risks associated with ponatinib. In addition, the responses have provided further
detail on the risk of vascular adverse events.

12.3. Second round assessment of benefit-risk balance

Given the proposed patient population and the lack of available alternatives, the risk-benefit
balance of ponatinib for the revised indication is still considered favourable.

13. Second round recommendation regarding
authorisation

It is recommended that the application be approved.
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