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Breast cancer is by far the most frequent cancer among women with an estimated 1.38 million new cancer cases
diagnosed in 2008 (23% of all cancers), and ranks second overall (10.9% of all cancers). It is now the most common
cancer both in developed and developing regions with around 690 000 new cases estimated in each region (population
ratio 1:4).

Incidence rates vary from 19.3 per 100,000 women in Eastern Africa to 89.7 per 100,000 women in Western
Europe, and are high (greater than 80 per 100,000) in developed regions of the world (except Japan) and low (less than
40 per 100,000) in most of the developing regions.

The range of mortality rates is much less (approximately 6-19 per 100,000) because of the more favorable
survival of breast cancer in (high-incidence) developed regions. As a result, breast cancer ranks as the fifth cause of

death from cancer overall (458 000 deaths), but it is still the most frequent cause of cancer death in women in both



developing (269 000 deaths, 12.7% of total) and developed regions, where the estimated 189 000 deaths is almost equal
to the estimated number of deaths from lung cancer (188 000 deaths).
Thailand, Incidence 12566, Mortality 4427 .
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AETIOLOGY/RISK FACTORS

The risk of metastatic disease relates to known adverse prognostic factors in the original primary tumour. These factors
include oestrogen receptor-negative disease, primary tumours of 3 cm or more in diameter, and axillary node involvement
— recurrence occurred within 10 years of adjuvant chemotherapy for early breast cancer in 60% to 70% of node-positive
women and 25% to 30% of node-negative women in one large systematic review. [3]

PROGNOSIS Metastatic breast cancer is not treatable by primary surgery and is currently considered incurable.
Prognosis depends on age, extent of disease, and oestrogen receptor status.There is also evidence that overexpression of
the product of the HER2/neu oncogene, which occurs in about one third of women with metastatic breast cancer, is
associated with a worse prognosis. [4] A short diseasefree interval (e.g., <1 year) between surgery for early breast cancer
and developing metastases suggests that the recurrent disease is likely to be resistant to adjuvant treatment. [5] In women
who receive no treatment for metastatic disease, the median survival from diagnosis of metastases is 12 months. [6]
However, young people with good performance status may survive for 15 to 20 years (whereas in other metastatic
cancers, this would be considered very unusual). [7] The choice of first-line treatment (hormonal or chemotherapy) is
based on a variety of clinical factors (see table 1, p 36 ). [8] [9] [10] [11] In many countries, such as the US, Canada, and
some countries in Europe, there is evidence of a decrease in death rates in recent years. This probably reflects
improvements in treatment (and therefore improved survival) as well as earlier diagnosis. [1] [12]
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FIRST LINE HORMONAL TREATMENT

Beneficial

Anti-oestrogens (tamoxifen) or progestins as first-line treatment (no significant difference in survival compared with non-
taxane combination chemotherapy, so may be preferable in women with oestrogen receptor-positive disease). . ... .. .. 6

Selective aromatase inhibitors as first-line treatment in postmenopausal women (at least as effective as tamoxifen in
delaying diSease ProgresSSioN) . . . ..ottt e 6

Tamoxifen as first-line treatment in oestrogen receptor positive women . . ... .. ... 4
SECOND-LINE HORMONAL TREATMENT

Beneficial

Selective aromatase inhibitors as second-line treatment in postmenopausal women (no significant difference in time to

progression compared with anti-0eStrogens) . . .. . ... 9
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FIRST-LINE CHEMOTHERAPY
Beneficial
Classical non-taxane combination chemotherapy (CMF) increases response rates and survival compared with modified

CMF; anthracycline-based non-taxane combination chemotherapy regimens (CAF) containing doxorubicin delay

progression, increase response rates and survival compared with non-anthracycline-based regimens . . ... .......... 11
FIRST-LINE CHEMOTHERAPY PLUS MONOCLONAL ANTIBODY

Beneficial

Chemotherapy plus trastuzumab for first-line treatment in women with overexpressed HER2/neu oncogene . . ........ 18

SECOND-LINE CHEMOTHERAPY
Likely to be beneficial
Taxane-based combination chemotherapy for secondline treatment (increases response rate in women with anthracycline-

resistant disease compared with non-taxane combination chemotherapy) . .. ........... ... .. ... ... ... 21

3.2. @mm”nwm::illmmﬁmu@ (Description and technical characteristics of the technology)

Ixabepilone HIA9a319A&NEL epothilone T9lEFNEINZBUHNUNIZELANIMTINUTRILIZLNGNTZANE

Tneeangnadudanisinaued microtubule AsudINIsuLaEadlW mitotic phase wazilunalimadnig®

entlfifusninenlugjiianneseningu  anthracyclines, taxanes, capecitabine visaliaunsnldengs
sanaald aueennlife 40 mg/m2 (494n 88 mg/m2) lasuaadinniaaeadanaiiungl 3 4alus 90 3
#a9f aunsadeanslugsavanedy Lactated Ringer’s solution Minaneiflugnsazaneenidindiu 200 — 600

meg/mL wazauiaednmsaUsulfninanuduieninaan”

¢ 4.4 Mechanism of Action/Pharmacology
= A) Mechanism of Action
1) Ixabepilone, an epothilone B analog, is an antimicrotubule agent. Ixabepilone inhibits microtubules, halting
cell division in the mitotic phase and resulting in subsequent cell death. Ixabepilone stabilizes the microtubules
by directly binding to the beta-tubulin subunits (alpha-beta-Il and alpha-beta-lIl). Epothilones are isolated from
the myxobacterium, Sorangium cellulosum (Prod Info IXEMPRA(R)Kit IV injection, 2011).
¢ Uses and Administration
= |xabepilone is an analogue of the epothilone compound patupilone (Ref.) that is used for the treatment of
patients with metastatic or locally advanced breast cancer. It is given as monotherapy in those whose
tumours are resistant or refractory to anthracyclines, taxanes, and capecitabine. Ixabepilone is also used
with capecitabine in those whose tumours are resistant to anthracycline and taxanes, or in those with cancer
resistant to taxanes, and for whom further anthracycline therapy is contra-indicated.
=  The recommended dose of ixabepilone is 40mg/m(2) (to a maximum of 88mg) given by intravenous infusion
over 3 hours every 3 weeks. Ixabepilone is diluted with a suitable infusion fluid (pH 6 to 9), such as lactated

Ringer's solution, to a final concentration of 200 to 600micrograms/mL before infusion.
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= Doses are adjusted for toxicity. If moderate or severe neuropathy, or any severe toxicity (other than
neuropathy) occurs, the dose should be decreased by 20%. If severe neuropathy lasts 7 days or more, or
any disabling toxicity occurs, therapy should be stopped. If the neutrophil count falls below 500cells/mm(3)
for 7 days or more, if platelets fall below 25000cells/mm(3) (or below 50000cells/mm(3) with bleeding), or if
febrile neutropenia occurs, the dose should be decreased by 20%. If toxicities recur, an additional 20% dose
reduction should be made. Patients should not begin a new cycle of treatment unless the neutrophil count is
at least 1500cells/mm(3), the platelet count is at least 100000cells/mm(3), and non-haematological toxicities

have improved to grade 1 (mild) or resolved.
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¢ Adverse Effects, Treatment, and Precautions

=  For general discussions see Antineoplastics, Ref., Ref., and Ref..

=  Peripheral neuropathy is common with ixabepilone, but is generally reversible. Dose reduction, or delaying or
stopping treatment may be necessary (see Uses and Administration, Ref.). Dose-dependent
myelosuppression can occur, manifested mainly as neutropenia; febrile neutropenia and fatalities have been
reported. Frequent blood counts are recommended. Ixabepilone is formulated in polyoxyl castor oil and
should be avoided in patients hypersensitive to this substance; patients should be premedicated with a
histamine H(1)-and histamine H(2)-antagonist about 1 hour before infusion. Therapy should be stopped if a
hypersensitivity reaction occurs, and symptomatic treatment given. Subsequent cycles may be given with
additional corticosteroid therapy, and extension of the infusion time should be considered.

= Cardiac adverse effects such as hypotension, myocardial ischaemia, myocardial infarction, arrhythmias,
ventricular dysfunction, and cardiomyopathy have been reported. Caution is advised in patients with a
history of cardiac disease and therapy may need to be stopped if cardiac effects occur. Effects on the
respiratory system include dyspnoea, cough, pneumonitis, pulmonary oedema, and respiratory failure.
Increases in hepatic enzymes, jaundice, and acute hepatic failure have occurred, as has renal failure.

= Other adverse effects include gastrointestinal disturbances, anorexia, myalgia, arthralgia, fatigue, alopecia,
insomnia, headache, taste disorders, dizziness, increased lachrymation, hot flushes, nail disorders, skin

disorders including rashes, erythema multiforme, palmar-plantar erythrodysesthesia syndrome, pruritus, and
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skin exfoliation or hyperpigmentation, renal calculi, electrolyte disturbances, coagulopathy, cognitive

disorders, syncope, thrombotic or haemorrhagic events, and vasculitis.

(Last reviewed: 2010-08-20; last modified: 2010-04-06)

3.4. Use@nsua (Effectiveness)
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Indications Evaluation Ixabepilone | Capecitabine
Breast cancer, Locally advanced or metastatic, as | US FDA approval Yes -
monotherapy in patients whose tumors are resistant or | Efficacy F -
refractory to anthracyclines, taxanes, and capecitabine Recommendation b -
Strength of evidence B -
Breast cancer, Locally advanced or metastatic, in | US FDA approval Yes -
combination with capecitabine in patients who are taxane- | Efficacy F -
or anthracycline-resistant, or taxane-resistant with a | Recommendation Ila -
contraindication to anthracyclines Strength of evidence B -
Metastatic breast cancer, HER2 overexpression, in | US FDA approval - No
combination with trastuzumab Efficacy - F
Recommendation - b
Strength of evidence - B
Metastatic  breast cancer, In combination with | US FDA approval - No
bevacizumab in patients previously treated with an | Efficacy - F
anthracycline and a taxane Recommendation - llb
Strength of evidence - B
Metastatic breast cancer, In combination with docetaxel | US FDA approval - Yes
after failure of prior anthracycline-containing regimens Efficacy - F
Recommendation - lla
Strength of evidence - B
Metastatic breast cancer, Monotherapy, when resistant to | US FDA approval - Yes
paclitaxel/anthracycline-containing regimens or resistant to | Efficacy - F
paclitaxel and not a candidate for further anthracycline | Recommendation - lla
therapy Strength of evidence - B

waneue: fiata US FDA approval = nsenimdedivlilngesdnisermsuazenaniewiing, yr =

years, mo = months;

MicroMedex efficacy fatia E = effective, F = evidence favors efficacy, | = evidence is inconclusive, X = ineffective;
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Risk-benefit assessment

An effect of combination therapy with ixabepilone and capecitabine in patients with MBC, previously exposed to
anthracycline and taxane therapies, was observed compared with capecitabine alone in two large phase Il studies.
However, the prolongation of median PFS of less than 2 months and hazard ratios of 0.75-0.79 was considered as modest
by the CHMP. An effect on OS was observed, but the results were not statistically significant in the primary efficacy
analysis. Treatment associated toxicity caused high treatment discontinuation rates and a high frequency of Grade 3-4
neutropenia was observed. Febrile neutropenia occurred in 5.1% and 7% of the patients treated with ixabepilone and
capecitabine in the combination arm of the phase Il studies. In monotherapy studies febrile neutropenia occurred in 1-5%
of the patients. Peripheral neuropathy was the main non-hematologic toxicity associated with ixabepilone, occurring in 64-
67% of the patients across studies. Grade 3-4 events, i.e. neuropathy interfering with daily activities, were reported in 23/
24% in combination studies (CA163046/ CA163048) and 13% in the pivotal monotherapy (CA163081) study. The
neuropathy was primarily sensory, cumulative and generally reversible. However, the CHMP had concerns about the
benefit-risk profile of ixabepilone combination treatment and convened a Scientific Advisory Group meeting to provide
advice on the list of questions raised by the CHMP.

The applicant attended an oral explanation at the CHMP. In its presentation, the applicant presented a number of
arguments about the benefit risk of the combination of ixabepilone and capecitabine in the applied indication. The
applicant argued that relevant and consistent efficacy had been shown in large randomised trials, that the safety profile
was predictable and similar to other chemotherapeutic regimens. Concerning the peripheral neuropathy, despite pre-
existing neuropathies, according to the applicant the rate of neuropathy was similar to that of other chemotherapeutic
regimens and that the studies presented consistently demonstrated rapid resolution of drug-induced neuropathy (~ 6
weeks). According to the applicant, no clinically meaningful changes quality of life (QoL) occurred over time within each
treatment arm, and that QoL was maintained during treatment with the combination. The applicant also submitted a further
analysis to highlight the large unmet medical need in patients with estrogen receptor negative, progesterone receptor
negative, and HER2-negative tumours, which represented 20% of the studied population, and highlighted the convincing
efficacy results of the analyses in these subpopulations, whilst the neuropathy was considered to be sensory, manageable,
and reversible as for the whole studied population.

Following the recommendations of the scientific advisory group and the oral explanation from the applicant, and the

additional argumentation submitted by the applicant, the CHMP maintained the view that the modest benefit demonstrated



in terms of prolonged progression-free survival and trends towards improved overall survival was not of sufficient
magnitude to outweigh documented toxicity.

A minority of CHMP members disagreed. Their minority view was that significant improvement in PFS and ORR with the
addition of ixabepilone to capecitabine, and trend in the direction of an improvement in OS, indicated significant benefit in
these heavily pretreated patients. Some of the responses were long-lasting. According to this view, neurotoxicity is not an
uncommon toxicity in the metastatic solid tumour setting and is adequately managed for a number of agents through rules
for treatment discontinuation, dose reductions etc. when encountering these symptoms. The applicant conducted a very
thorough assessment of the neurotoxicity and established that the neurotoxicity observed for the combination of
ixabepilone and capecitabine was manageable and reversible and that it had no clinically significant impact on QoL.
According to this minority view, the data presented indicated a positive benefit-risk profile in the proposed indication.
Recommendation

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considered by majority decision that the risk-
benefit balance of Ixempra in the treatment of locally advanced or metastatic breast cancer after failure of cytotoxic
chemotherapy in combination with capecitabine in patients failing prior therapy with a taxane and an anthracycline or for
whom further anthracycline therapy is not indicated, was unfavourable and therefore did not recommend the granting of
the marketing authorisation.

v =2 aa o v ai (=3 Yo v | v
fayaaginisAnenieadtinanAneinaugda Ty Winldan wHRNAMNLANANS AN
progression free survival 184NguNAFLEN ixabepilone $aufae usimnuANFAAINaustzaa e

& v & a . P
WANTAS (1.6 — 2 AR MUus? overall surivival laipinariug

m199% 2 Two Phase Il randomized trials of ixabepilone plus capecitabine VS capecitabine for metastatic

breast cancer

No. of %RR PFS (mo) OS (mo)
Authors
Patients |+C C p-value I+C C p-value 1+ C C p-value
Thomas® 752 35 14 <0.0001 58 42 0.0003
Hortobagyi® 129  11.1 0.19
Sparano® 1221 43 29 <0.0001 62 42 0.0005 16.4 156  0.116

3.5. A AU UAZNITLLINUN AT TANARS (Costs and economic evaluation)

719997 3 IANELAZATM e EEN ixabepilone lunziBaufinuNszazunsnszang ™
Toen guuuy $IANEN AR MIATUIANENARTALNNS | ANENRasal
(un) N1 n155n1
Ixabepilone | Sterile  powder 19,260 | 3-wk cycle: 40 mg/m” IV | ((40 mg/m® * 1.6 m?) / (15 77,040
15 mg/vial drip > 3 hr, day 1 mg/vial)) * 19,260 B/vial
[~ 4 vials]

WNELUR A1 body surface area (BSA) = 1.6 m”
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