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Pre-meeting briefing

Ixazomib citrate in combination with
lenalidomide and dexamethasone for
relapsed or refractory multiple myeloma

This slide set is the pre-meeting briefing for this appraisal. It has been prepared
by the technical team with input from the committee lead team and the committee
chair. It is sent to the appraisal committee before the committee meeting as part

of the committee papers. It summarises:

+ the key evidence and views submitted by the company, the consultees and
their nominated clinical experts and patient experts and

+ the Evidence Review Group (ERG) report.
should be read with the full supporting documents for this appraisal.
Please note that this document includes information from the ERG before the

company has checked the ERG report for factual inaccuracies.

the Committee meeting.

It highlights key issues for discussion at the first appraisal committee meeting and

The lead team may use, or amend, some of these slides for their presentation at

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple
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therapy
therapies

therapies
+ AEs: adverse events

» ASCT: autologous stem cell
transplant

* BoR: bestoverall response
* BORT: bortezomib
+ BORT+DEX: bortezomib in

« CDF: cancerdrugs fund
» Cl: confidence interval

* CR:complete response
« Crl: credible interval

« 3™ line: received at least 2 prior

» 4t ine: received at least 3 prior

combination with dexamethasone

Glossary (1)

« 2" ]ine: received at least 1 prior

DEX: dexamethasone

ECOG: Eastern Cooperative
Oncology Group

EORTC QLQ: European
Organisation for Research and
Treatment of Cancer quality of life
questionnaire

HR: hazard ratio

HRQoL: health-related quality of
life

ICER: incremental cost-
effectiveness ratio

Iv: intravenous

ITT: intention-to-treat

IXA+LEN+DEX: ixazomib in
combination with lenalidomide and
dexamethasone

N

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple

myeloma
Issue date: March 2017




Confidential

* LEN: lenalidomide
+ LEN+DEX: lenalidomide in

» MA: marketing authorisation

* MY-20: EORTC multiple
myeloma module

* NE: not estimable

* NMA: network meta-analysis

* OR: odds ratio

*+ ORR:overall response rate

+ OS: overall survival

« PD: progressed disease

* PFS: progression-free survival
* PR: partial response

combination with dexamethasone

* QALY: quality-adjusted life year
+ RCT: randomised controlled trial

Glossar

y (2)

RRMM: relapsed/refractory multiple
myeloma

sc: subcutaneous
SD: stable disease

SmPC: summary of product
characteristics

THAL: thalidomide

TMM1: TOURMALINE-MM1 (trial
of ixazomib)

ToT: time on treatment
TTP: time to progressions

TRAE: treatment-related adverse
event

tx: treatment
VGPR: very good partial response

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple

myeloma
Issue date: March 2017




Confidential

Key clinical issues

Does the company’s placement of ixazomib (restricted to 2nd and 3rd
line) reflect its anticipated use in clinical practice?

Have all relevant comparators been included?
— |s panobinostat used 3™ line?

— What are the current established treatment options in England for
people who have received 15-line BORT (either as induction before
ASCT, or in people ineligible for ASCT)?

Does IXA+LEN+DEX improve clinical outcomes — including PFS, OS
and response rates — compared with LEN+DEX?

— Are these benefits maintained long-term?

— Are there any subgroups in whom IXA+LEN+DEX is more effective?
For example, based on number of prior therapies.

In the network meta-analysis, is it appropriate to:
— use the Montefusco study? (as in the company NMA)
— use TTP as a proxy for PFS? (as in the ERG exploratory NMA)

Does IXA+LEN+DEX improve clinical outcomes compared with
BORT+DEX?

National Institute for Health and Care Excellence
Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple

myeloma
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Key cost-effectiveness issues (1)

Does the committee consider that using data from the 1st, rather than 2nd,
interim analyses of TMM1is sufficiently robust?

When modelling 3 line positioning of IXA+LEN+DEX, is it more appropriate
to use data from the pre-specified subgroup of people who had 2-3 prior
therapies in TMM1 as a proxy, or data specific to people with 2 prior
therapies (which represents a post-hoc analysis)?

The summary of product characteristics for LEN+DEX and IXA+LEN+DEX
state that treatment should be continued until disease progression or
unacceptable toxicity. Time on treatment (ToT) might therefore be shorter
than PFS.

— How many people stop treatment before disease progression? Did the
model overestimate this? In practice, would the ToT to PFS ratio for
IXA+LEN+DEX be similar or different than for LEN+DEX?

— More appropriate to use the ToT curve or the PFS curve to model
treatment costs?

Which is the most plausible method to extrapolate OS in the 1 prior therapy
group? (company base case uses delayed exponential and the ERG are in
favour of the Weibull). And for PFS - Weibull or generalised gamma?

()]

National Institute for Health and Care Excellence
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Key cost-effectiveness issues (2)

+ Did the company overestimate the cost of BORT in its base case model?
— Are the restrictions in the SmPC applied in practice? That is, a maximum
of 8 cycles, with only 2 cycles given after a complete response?
— Is the stopping rule in TA129 applied in practice (treatment stops in
people who do not have a complete or partial response after 4 cycles)?
— Do patients complete every treatment cycle that they start?
* Quality of life
— Was it appropriate for the company to assume a higher utility for
progressed disease than stable disease?

— How do subcutaneous injections affect HRQoL? Does the model
accurately reflect this?
— Is there an association between baseline HRQoL and response? Does
HRQoL decline with each relapse and age?
+ Should post-progression treatments be modelled as a one-off or ongoing
cost?

« CDF: does IXA+LEN+DEX have plausible potential to be cost-effective at
the current price?

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple
myeloma
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Disease background

» Multiple myeloma is a form of cancer that arises from plasma cells (a
type of white blood cell) in the bone marrow

* Myeloma cells produce a large amounts of an abnormal antibody
known as paraprotein which lacks the capacity to fight infection and
suppress the production of normal cells (white, red and platelets)

* Multiple myeloma refers to the presence of these cells in more than
one affected bone

« Common symptoms

— Bone pain, bone fractures, anaemia, infections, hypercalcaemia
* Incidence and survival

— 4,700 people diagnosed in England in 2013

— Approx. 58% of cases diagnosed in people aged 70 and over

— More common in men than women and a higher prevalence in
people of African and Caribbean family origin

— b5-year survival rate in England and Wales approx. 47%

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple
myeloma
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Treatment pathway: relapsed/refractory
multiple myeloma

ASCT-ineligible [ ]

BORT (TA228) [ BORT+DEX+THAL (TA311) |

19t line (TTZ%) (if THAL contra-
indicated/not tolerated) ) | High-dose chemo + ASCT |
2nd |ine BC()&'I;;E;)EX Cytotoxic chemotherapy Cycl%ilrrffggrglde
} } \
31 line [ LEN+DEX (TA171)
w
4t line [ POMAL'(ET’&“Q'TE)’E"DEX ]/ﬁPANOBINOSTAT+BORT+DEX (TA380)
51 line [ BENDAMUSTINE (CDF)

Proposed positioning of ixazomib in combination with lenalidomide and dexamethasone
(IXA+LEN+DEX)

* The company propose that IXA+LEN+DEX will be used as a second line or third line
treatment. They cite clinician feedback that the predominant use of ixazomib is expected to
be in a third line agent prior to panobinostat and other later line agents.

First line treatment options

+ TA228 recommends thalidomide (or bortezomib) in combination with an alkylating agent
(melphalan) and a corticosteroid (prednisone) for the first-line treatment of multiple myeloma
in people for whom high-dose chemotherapy with stem cell transplantation is considered
inappropriate.

* TA311 recommends bortezomib in combination with dexamethasone, or with dexamethasone
and thalidomide, for the induction treatment of adults with previously untreated multiple
myeloma, who are eligible for high-dose chemotherapy with haematopoietic stem cell
transplantation.

Second line treatment options:

* NICE recommends bortezomib monotherapy as an option for treating multiple myeloma at
first relapse (TA129). In clinical practice in England, bortezomib is often given in combination
with dexamethasone.

* For people who have had first-line treatment with bortezomib (that is, people who have
bortezomib as part of induction therapy before ASCT or people who are ineligible for ASCT
and cannot have thalidomide), bortezomib re-treatment is not reimbursed under TA129.

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple

myeloma
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Bortezomib re-treatment was previously available on the Cancer Drugs Fund,
but was de-listed in March 2015. Lenalidomide in combination with
dexamethasone was another second line option previously available on the
Cancer Drugs Fund (regardless of first-line treatment), but this was de-listed in
November 2015. With these treatments no longer available, people in England
may be offered cytotoxic chemotherapy (such as melphalan) or
cyclophosphamide in combination with thalidomide and dexamethasone (CTd).

Note that second line use of lenalidomide in combination with dexamethasone
is currently being appraised by NICE (in a part review of TA171); publication
data to be confirmed.

Fourth line treatment options:

NICE recommends panobinostat in combination with bortezomib and
dexamethasone as an option for treating multiple myeloma, that is, for 'adult
patients with relapsed and/or refractory multiple myeloma who have received at
least 2 prior regimens including bortezomib and an immunomodulatory agent’
(TA380). In clinical practice in England, panobinostat regimens are
predominantly used at fourth line.

National Institute for Health and Care Excellence
Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple

myeloma
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Ixazomib (Ninlaro)

Conditional NINLARO in combination with lenalidomide and
marketing dexamethasone is indicated for the treatment of adult
authorisation patients with multiple myeloma who have received at
(Nov 2016) least one prior therapy

Mechanism of Proteasome inhibitor

action

Oral tablet, 4 mg once a week on days 1, 8, and 15 of a
Administration & | 28-day cycle (with lenalidomide 25 mg daily on days 1-21
dosage of the cycle and dexamethasone 40 mg on days 1, 8, 15,
and 22 of the cycle)

Until disease progression or unacceptable toxicity
Duration of Treatment for longer than 24 cycles should be based on
treatment an individual benefit risk assessment, as the data on the
tolerability and toxicity beyond 24 cycles are limited

£6,336/cycle (3 tablets, list price)
Cost £10,778.48/cycle with LEN + DEX
A confidential patient access scheme has been approved

The marketing authorisation for ixazomib is conditional on the company providing the following:

. Final OS results from the China continuation study, a multicentre, placebo-controlled RCT
in relapsed/refractory multiple myeloma (by December 2016)

*  Primary endpoint PFS results from RCTs in ASCT-eligible and ASCT-ineligible patients
with newly diagnosed multiple myeloma (by December2017 and December 2018)

»  Descriptive data from a global, prospective, non-interventional, observational study in
multiple myeloma (by December 2019)

The company is also obligated to provide updated OS analyses from TMM1 (the third interim
analysis and final report) by December 2019

Details can be found on page 148 of the European Public Assessment Report (EPAR):
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Public_assessment_report/human/003844/WC500217623.pdf

Note that the CHMP initially recommended against granting a marketing authorisation for
ixazomib, stating that “The data are currently immature, especially for overall survival which is
not yet evaluable. Efficacy data in the overall ITT population from the first and second interim
analyses do not provide the statistically compelling evidence expected for an application based
on a single pivotal trial. Point estimates for efficacy measures are not sufficiently outstanding in
the context of other available treatment options.”

After re-examination of the marketing authorisation application, the CHMP’s overall conclusions
were as follows (pages 133-147 of the EPAR):

» “the CHMP considered that the primary endpoint, PFS was met and the result was robust in

National Institute for Health and Care Excellence
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the first planned interim analysis ... However, updated efficacy data from a
second interim analysis representing the most up-to date data, showed a
reduced difference in effect between arms. The CHMP acknowledged the
applicant’s argumentations that the second interim analysis is only a sensitivity
analysis, and should be interpreted as such and concluded that it is difficult not
to acknowledge the positive result of a large clinical trial (n=722) in this clinical
setting”

* “the results in the heavily pre-treated population (new proposed indication)
contrast with what is observed in patients treated with one previous line only
and there does not seem to be a biological rationale or statistical evidence to
exclude a significant effect also in patients with 1 prior line of treatment ... the
CHMP acknowledged the several mechanisms that could explain the increased
sensitivity to ixazomib in the subgroup of patients with at least two prior
therapies, compared to one prior therapy however it is not possible confirm
them by observations in clinical practice.”

» “recently approved drugs for the treatment of multiple myeloma have shown
improvements in median in PFS in the range of 4 to 6 months; therefore the 5.9
months improvement observed in the ITT population is considered clinically
relevant.”

» “there is some uncertainty about the magnitude of the treatment effect.”

* “In the pivotal trial, the median OS is not evaluable yet and the data is
considered immature in this respect. The efficacy evaluation is primarily based
on assessment of progression free survival and requires verification of the effect
on overall survival.”

* “The delay in disease progression observed with ixazomib is clinically relevant.
Concerning the possible uncertainty about the magnitude of the effect, this
uncertainty seems acceptable given the favourable toxicity profile, and
considering that ixazomib is the first agent to allow oral triple combination
therapy in this patient population, which represents a therapeutic innovation in
terms of convenience for patients. Therefore, the benefit risk for ixazomib in
combination with lenalidomide and dexamethasone for the treatment of adult
patients with multiple myeloma who have received at least one prior therapy is
considered positive, albeit the efficacy evidence is not as comprehensive as
normally required.”

The CHMP heard from its scientific advisory group that (pages 131-133 of the
EPAR):

* “The number of events is considered in line with what is generally expected in
the field for trials of this size in this population. Hence the ITT analysis is
therefore considered mature and the observed effect (about 6 month difference
in median PFS) as clinically relevant. Although subsequent analyses showed
slightly less statistical significance, this slight fluctuation is not considered to
invalidate the conclusions of the primary analysis, based on the totality of the
data.”

+ “The OS analysis is not considered sufficiently mature and it is also possible
that in view of new agents with impact on OS a clear difference in terms of OS
might be difficult to observe in the long term. In multiple myeloma in this

National Institute for Health and Care Excellence
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treatment setting, however, PFS is considered a clinically relevant endpoint and
the magnitude of the effect quite significant. In addition, the favourable trend in
OS in the ITT populations is promising and one can rule out a detrimental effect
on OS with reasonable certainty.”

» “If any opportunistic subgroup would need to be selected on the basis of
available data, it would possibly be for 3 prior treatments which is the subgroup
that stands out most in the Forest plot, while 2 prior lines is not very different to
1 prior line. In conclusion, there does not seem to be a strong rationale or
statistical evidence to exclude a significant effect also in patients with 1 prior
line of treatment.”

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple
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Final scope Company submission and
rationale for deviations
Pop. People with relapsed or refractory multiple myeloma (RRMM)
who have had at least 1 therapy
Int. Ixazomib in combination with lenalidomide and dexamethasone
(IXA+LEN+DEX)
Comp. For people who have had =1 The company excluded:
therapy: « BORT monotherapy because it is
*+ BORT (xDEX) rarely used in clinical practice
+ BORT retreatment (tDEX) + BORT retreatment because it is
« LEN+DEX (subjectto NICE no longer available on the CDF
appraisal [part review of + LEN+DEX because itis no
TA171]) longer available on the CDF and
For people who have had =2 received negative preliminary
therapies: guidance from NICE
+ LEN+DEX « Panobinostat because it is
« Panobinostat+BORT+DEX predominantly used at 4™ line
Outcomes |+ PFSand OS As per scope, except ‘time to next
* response rates treatment’ was not collected in the
+ time to next treatment clinical trial of IXA+LEN+DEX
+ AEs
» quality of life 0

Notes about the comparators in the scope

The interpretation of ‘people who have had at least 1 therapy’ is that it relates to people who
have had only 1 prior therapy (that is, the comparators reflect second line therapy). This was
discussed and agreed by NICE at the decision problem meeting.

The interpretation of ‘people who have had at least 2 therapies’ is that it relates to people who
have had only 2 prior therapies (that is, the comparators reflect third line therapy). This
reflects the anticipated use of ixazomib in the treatment pathway. NICE heard from clinical
experts during the scoping process that it is unlikely that people will have ixazomib (which is
given in combination with lenalidomide and dexamethasone) as a fourth line therapy because
this would mean re-treating the disease with lenalidomide — the current standard of care third
line. Lenalidomide re-treatment is not common practice because it is not clinically effective.

Exclusion of comparators:

* Bortezomib re-treatment for multiple myeloma was de-listed from the CDF in March
2015. Commissioning experts and clinical advisors to NICE (and the ERG) agree that
bortezomib re-treatment is not currently established practice.

* Lenalidomide as a second line treatment for multiple myeloma was de-listed from the
CDF in November 2015. Commissioning experts and clinical advisors to NICE agree
that second-line lenalidomide is not currently established practice.

» Panobinostat: The exclusion of panobinostat as a comparator in people who have had
2 prior therapies was judged appropriate by the committees who appraised
carfilzomib (ID934) and pomalidomide (TA427) in multiple myeloma, based on advice

National Institute for Health and Care Excellence
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from clinical experts in at the October 2016 committee meetings that, in
clinical practice in England, panobinostat regimens are predominantly
used at fourth line. The company for this appraisal of ixazomib submitted
market research data from IMS (October/November 2016) which
suggested that lenalidomide is the most commonly used treatment at 3™
line (69% market share) and that panobinostat has a low market share
at both 3 and 4t line (7% and 19% respectively).

Further detail can be found in the company submission: pages 15-20

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple
myeloma
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Comparator in people who have 18t line
BORT

» As per the current decision problem, because bortezomib re-treatment is no
longer available on the CDF, and final guidance on using LEN+DEX at
second line is not yet available, none of the comparators listed in the scope
are relevant for the subgroup of people who have received 1 line of
treatment with bortezomib

+ Commissioning experts and clinical experts have advised NICE that the
appropriate comparator for IXA+LEN+DEX in people who have had first-line
BORT, based on current practice in England, is:

— Cyclophosphamide+thalidomide+dexamethasone (CTD)
— cytotoxic chemo eg melphalan

+ The company, in its response to clarification, noted that these treatment
regimens are used in practice and are relevant comparators, but it did not
provide any analyses of these comparators because they were not listed in
the scope

+ The committee may therefore be unable to make a recommendation for
IXA+LEN+DEX in this subgroup, and the company will be provided the
opportunity to submit evidence on this comparison (if available) after the
scope is updated and consulted on.

To note:

*  57% of people in TMM1 had received an ASCT prior to study entry (TA311 recommends
induction treatment with bortezomib and dexamethasone, with or without thalidomide,
before ASCT).

*  69% of people in TMM1 had received bortezomib prior to study entry.

»  Preliminary guidance for using LEN+DEX second line (in the part review of TA171) is
negative.

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple
myeloma
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Decision problem summary:
comparators

IXA+LEN+DEX positioning Comparator
For people who have had 15t line THAL | BORT+DEX
For people who have had 2 therapies | LEN+DEX

Pending
For people who have had 1% line BORT | Cyclophosphamide+THAL+DEX (CTd)
Cytotoxic chemotherapy

LEN+DEX (subjectto ongoing NICE
part review of TA171)

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple
myeloma
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Clinical effectiveness

National Institute for Health and Care Excellence
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1 RCT of IXA+LEN+DEX in RRMM:
TOURMALINE-MM1 (TMM?1) trial

TMM?1 is an ongoing phase |l double-blindrandomised controlled trial
147 sites in 26 countries including 9 in the UK (n=21)

Population: Adults with relapsed and/or refractory multiple myeloma (RRMM)
who had received 1-3 prior lines of therapy, had measurable disease and
ECOG performance status 0-2

Randomisation stratified by
— number of prior therapies: 1 (n=425) compared with 2 or 3 (n=297)
— previous proteasome inhibitor exposure: naive compared with exposed
- International Staging System disease stage: | or Il compared with |l|
Intervention: IXA+LEN+DEX (n=360); comparator: LEN+DEX (n=362)

The protocol specified that treatment continued until disease progression or
unacceptable toxicity, whichever occurred first. However, the results showed
that some patients were treated beyond progression.

Primary endpoint: progression-free survival

HRQoL was assessed every 4 weeks until progression and every 12 weeks
post-progression using EQ-5D, EORTC QLQ-C30 and MY-20

2 interim analyses (A1 and IA2) at ~15 month and ~23 month follow up

TMM1 is ongoing. There have been 2 interim analyses:

» The first interim analysis (A1) was after a median ~15 month follow up (30 October 2014).

» The second interim analysis (IA2) was after a median ~23 month follow up (12 July 2015).

A third interim analysis of overall survival is planned for Q2 2017 and the final analysis of overall
survival is planned for Q3 2019.

National Institute for Health and Care Excellence
Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple
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TMM1 baseline characteristics

Characteristic IXA+LEN+DEX | LEN+DEX Overall
(n=360) (n=362) (n=722)
Age, median (range), yrs 66 (38-91) 66 (30-89) 66 (30-91)
Line of therapy
1 212 (59) 213 (59) 425 (59)
20r3 149 (41) 148 (41) 297 (41)

Time since diagnosis, median |44.2 (3-281) 42.2 (4-306) 42.8 (3-306)
(range), months

Prior stem cell transplant 212 (59) 199 (55) 411 (57)
Prior proteasome inhibitor (Pl), |249 (69) 253 (70) 502 (70)
n (%)
Prior bortezomib 248 (69) 250 (69) 498 (69)
Prior carfilzomib 1(<1) 4 (1) 5 (<1)
Refractory to prior Pl, n (%) 4 (1) 8 (2) 12 (2)
Prior immmunomodulatory (IMiD), [ 193 (54) 204 (56) 397 (55)
n (%)
Prior lenalidomide 44 (12) 44 (12) 88 (12)
Prior thalidomide 157 (44) 170 (47) 327 (45)
Refractory to prior IMID, n (%) |41 (21) 50 (25) 91 (23)

National Institute for Health and Care Excellence
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TMM1 results: first interim analysis
IXA+LEN+DEX | LEN+DEX HR or OR (95% CI)
PFS: n; median, months
: . . HR: 0.74 (0.59, 0.94)
ITT population 129; 20.6 157; 14.7 p=0.012
1 prior therapy 80; 20.6 88; 16.6 HR: 0.88 (0.65, 1.20)
. . . . HR: 0.58 (0.40, 0.84)
2-3 prior therapies |49; NE 69; 12.9 p<0.05
0S: n; median, months
ITT population 51; NE 56; NE HR: 0.90 (0.62, 1.32)
1 prior therapy 31; NE 26; NE HR: 1.24 (0.74, 2.10)
2-3 prior therapies 20; NE 30; NE HR: 0.62 (0.35, 1.09)
ORR: n (%)
ITT population 282 (78.3) 259 (71.5) (pJEO 8444 (1.03,2.03)
1 prior therapy 163 (76.9) 159 (74.6) OR:1.13 (0.72, 1.77)
. . . OR: 2.03 (1.19, 3.45)
2-3 prior therapies |[119 (80.4) 100 (67.1) p<0.05 )
Bold red denotes statistically significant differences. HR, hazard ratio; NE, not estimable; OR, odds ratio -

Source: table 41 company submission

The primary endpoint of improving PFS was met at the first interim analysis and this was the
final statistical analysis of this endpoint.

At the 15 month follow-up there was a 26% reduction in risk of progression or death with
IXA+LEN+DEX compared with LEN+DEX in the ITT population This difference between
treatment arms was statistically significant: hazard ratio 0.74 (95% confidence interval 0.59 to
0.94), p=0.012. The company stated that the ~6 month improvement in median PFS (20.6
compared with 14.7 months) in favour of the IXA+LEN+DEX arm is clinically meaningful.

A non-inferential PFS analysis was conducted at a median follow up of 23 months with 372
PFS events. The hazard ratio of PFS for IXA+LEN+DEX compared with LEN+DEX was 0.82
(95% confidence interval 0.67 to 1.0) in the ITT population. Estimated median PFS was 20
months in the IXA+LEN+DEX group and 15.9 months in the LEN+DEX group.

Results from the second interim analysis showed a reduced difference in effect between arms
in the ITT population for PFS, response rates and time to progression compared to the first
interim analysis. That is, the benefit of IXA+LEN+DEX compared with LEN+DEX appeared to
reduce in the second interim analysis.

At both the first and second interim analyses, OS data were not yet mature; the median OS was
not reached in either trial arm.

At the first interim analysis, 107 (22%) of the pre-specified 486 deaths required for the final
OS analysis had occurred (51 in the IXA+LEN+DEX arm and 56 in the LEN+DEX arm).

+ At the second interim analysis, 171 (35%) of the pre-specified deaths had occurred (81 in the

National Institute for Health and Care Excellence
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IXA+LEN+DEX arm and 90 in the LEN+DEX arm).

» The company suggested that the data indicate a non-significant survival benefit
in favour of IXA+LEN+DEX

» First interim analysis: hazard ratio of OS for IXA+LEN+DEX compared
with LEN+DEX was 0.900 (95% confidence interval 0.62 to 1.32) in the
ITT population. The 18-month survival rates were 83% in the
IXA+LEN+DEX arm and 80% in the LEN+DEX arm.

» Second interim analysis: : hazard ratio of OS for IXA+LEN+DEX
compared with LEN+DEX was 0.87 (95% confidence interval 0.64 to
1.18) in the ITT population.

The company used the results from the first interim analysis to inform the efficacy
outcomes its base case cost-effectiveness analysis (OS, PFS, ORR). It used the
results of the second interim analysis in a scenario analysis. Adverse events in the
model were based on data from the second interim analysis.
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TMM1 results: second interim analysis
IXA+LEN+DEX | LEN+DEX HR or OR (95% CI)
PFS: n; median, months

ITT population 177; 20 195; 15.9 HR: 0.82 (0.67, 1.0)
1 prior therapy 109; 18.7 112; 17.6 HR: 0.99 (0.76, 1.29)
2-3 prior therapies |(68; 22.0 83; 13.0 HR: 0.62 (0.45, 0.86)

0S: n (%); median, months

HR: 0.87 (0.64, 1.18)

ITT population 81 (23); NE 90 (25); NE 0=0.359

1 prior therapy 48; NE 45; NE HR: 1.11 (0.74, 1.66)
2-3 prior therapies 33; NE 45; NE HR: 0.65 (0.41, 1.02)
ORR: n (%)

ITT population 283 (78.6) 265 (73.2) OR: 1.35 (0.96, 1.91)
1 prior therapy 164 (77.4) 166 (77.9) |OR:0.97 (0.61, 1.53)
2-3 prior therapies |119 (80.4) 99 (66.4) OR: 2.09 (1.23, 3.56)

Bold red denotes statistically significant differences. HR, hazard ratio; NE, not estimable; OR, oddsratio |17

Source: table 41 company submission and response to clarification question A4 (95% CI for
overall response rate odds ratio)

To note:

» Post hoc analyses by the company showed a regional difference in PFS in patients from
North Asia who were enrolled later into the study and who had a disproportionate effect on
the second analysis compared with the first analysis. In the study population excluding
patients from North Asia (“non-North Asia”), the median PFS in the ixazomib and placebo
regimens was 20.5 and 15.6 months, respectively (HR=0.785)
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Overall safety profile of TMM1

Adverse events, n (%) IXA+LEN+DEX LEN+DEX
(n=361)2 (n=359)2

Median follow up 23.3months 22.9 months

Any AE 355 (98) 357 (99)

Any grade >3 AE 267 (74) 247 (69)

Any serious AE 168 (47) 177 (49)

AE resulting in dose reductionof | 203 (56) 181 (50)

any drug

AE resulting in discontinuation of |91 (25) 73 (20)

any drug in the regimen

AE resulting in discontinuationof |60 (17) 50 (14)

full drug regimen

On-study death 15 (4) 23 (6)

aTwo of the 360 patients randomised to IXA did not receive treatment, and at the

time of the first interim analysis 2 of the 362 patients randomised to the placebo

group accidentally received IXA and were therefore conservatively includedin the

IXA group for analyses of exposure and safety. A third patient was similarly included

in the IXA group for analyses of exposure and safety at the second interim analysis.

Source: table 54 company submission.
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Common adverse events in TMM1
(second interim analysis)

IXA+LEN+DEX (n=361) LEN+DEX (n=359)

Any Grade |Grade |Any Grade |Grade

grade 3 4 grade 3 4
Common haematologic AEs of any cause, n (%)
Neutropenia 118 (33) |64 (18) (17 (5) |111(31) |63 (18) |22 (6)
Thrombocytopenia {112 (31) (43 (12) |26 (7) |57 (16) [19(5) [13(4)
Anaemia 103(29) |34(9) |0 98 (27) [48(13) |0
Common non-haematologic AEs of any cause, n (%)
Diarrhoea 164 (45) |23(6) |0 139 (39) |9 (3) 0
Rash SMQ¢ 131 (36) |18 (5) |0 82(23) [6(2) 0
Rash HLT® 72(20) [9(2) 0 45(13) |6(2) 0
Constipation 126 (35) |1(<1) |0 94(26) |1(<1) |0
Fatigue 106 (29) |13 (4) |0 102 (28) [10(3) |O
Nausea 104 (29) |6 (2) 0 79(22) |0 0

Red denotes differences of 25% between the 2 treatments

Source: table 55 company submission.

Common adverse events were defined as reported in 220% patients in either arm.

Data for ‘Rash SMQ’ based on a standardised MedDRA query (SMQ) pooling 27 preferred
terms; data for ‘Rash HLT’ taken from the high-level term (HLT) of Rashes, eruptions and
exanthems NEC, per the data on rash reported in the United States prescribing information
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Adverse events in TMM1:
second interim analysis

IXA+LEN+DEX (n=361) LEN+DEX (n=359)

Any Grade |Grade |Any Grade | Grade

grade 3 4 grade 3 4
Common non-haematologic AEs of any cause, n (%)
Peripheral 101 (28) |8 (2) 0 73(20) (4(1) 0
oedema
Peripheral 97 (27) [9(2) 0 78 (22) [6(2) 0
neuropathyd
Back pain 87 (24) |[3(<1) 0 62 (17) [9(3) 0
Vomiting 84(23) (4(1) 0 42 (12) |2(<1) |0
Upper respiratory |83 (23) |2 (<1) 0 70(19) |3(<1) |0
tract infection
Nasopharyngitis |81 (22) |0 0 73(20) |0 0
Insomnia 73(20) [7(2) 0 98 (27) (11 (3) |0
Muscle spasms (66 (18) |0 0 95(26) |2(<1) |O -
Red denotes differences of 25% between the 2 treatments
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Treatment discontinuation in TMM1
(second interim analysis)

Reason for treatment IXA+LEN+DEX LEN+DEX
discontinuation, n (%) (n=360)2 (n=362)
Any 222 (62) 229 (63)
Progressive disease 124 (34) 146 (40)
Adverse event 60 (17) 50 (14)
Common AEs resulting in
discontinuation
Diarrhoea 6 (2) 1(<1)
Peripheral neuropathy NEC 7(2) 2(<1)
Fatigue 4 (1) 2(<1)
Thrombocytopenia 4 (1) 4(1)
Cardiac failure 1(<1) 3(<1)
Neutropenia 3(<1) 3(<1)
Decreased platelet count 1(<1) 3 (<1)
Withdrawal by patient 7(2) 11 (3)
Protocol violation 0 1(<1)
Lost to follow-up 1(<1) 0
aTwo patients did not receive the allocated intervention 21
Source: table 52 company submission.
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Network meta-analysis to compare
IXA+LEN+DEX with BORT+DEX

+ The company reported that there was insufficient evidence to create
networks for the key outcomes using data specifically for 1 prior therapy.

— The results below use evidence networks for the whole population (that
is, everyone who has had =1 prior therapy).

— The company assumed that this is sufficiently representative of the
results for a one prior therapy sub-group.

« The base case networks included observational studies and RCTs. Scenario
analyses including only RCTs did not have a large impact on the results.

Outcome Hazard ratio (HR) or odds ratio (OR) for
IXA+LEN+DEX vs. BORT+DEX?

Progression-free survival (PFS)° HR 0.72 (95% Crl 0.41, 1.19)
Overall survival (OS) HR 0.31 (95% Crl 0.13, 0.65)
Overall response rate (ORR) OR 0.88 (95% Crl 0.35, 1.85)

Best overall response (BoR) of OR 3.82 (95% Crl 1.32, 8.93)
very good partial response (VGPR)
or better?

Discontinuation due to AEs OR 2.58 (95% Crl 0.81, 6.32) 22

The company noted that the NMA results were largely consistent across several scenario
analyses and summarised the results of the NMA as follows:

» There is a statistically significant difference between IXA+LEN+DEX and BORT+DEX for OS
and BoR.

» The difference between IXA+LEN+DEX and BORT+DEX was not statistically significant for
PFS or ORR, but indicated a trend in favour of IXA+LEN+DEX.

» The analysis of treatment discontinuations due to AEs indicated higher discontinuations with
IXA+LEN+DEX than with BORT+DEX, but this difference was not statistically significant.

* The credible intervals (Crl) were wider for the ORR, BoR and discontinuations due to AEs
networks, indicating a potential higher level of uncertainty in these results.

Table footnotes:

a The NMA results for the comparison between IXA+LEN+DEX and LEN+DEX are not
presented because they are nearly identical to the results from TMM1; the results of the NMA for
this comparison were informed by only the TMM1 trial, and there is no indirect evidence in any
of the networks for each population and outcome. See section 4.10 of the company submission
for more detail.

bThe hazard ratio for PFS and odds ratio for BoR was obtained from a network considering all
doses of bortezomib observed in the literature (most studies consider a dose of 1.0mg/m?); due
to a lack of data no network could be formed considering the dose specified in the bortezomib
marketing authorisation in the UK (1.3mg/m?).
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ERG critique of the company’s
clinical-effectiveness evidence
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Clinical-effectiveness results TMM1

* The ERG questioned the PFS benefit of IXA+LEN+DEX given that
the statistically significant difference for PFS was based on very
immature data, and that less immature data did not show a
statistically significant difference.

* The ERG noted that the benefit of IXA+LEX+DEX on time to
progression, overall response rate and complete response also
reduced between the first and second interim analysis. For
VGPR+CR the benefit of IXA+LEN+DEX remains significant at the
second analysis.

* Regarding OS, the ERG suggest that no conclusion, either positive
or negative, can be drawn because the data are too immature.

« The benefits of IXA+LEN+DEX relative to LEN+DEX appear to be
better in the 2-3 prior therapies subgroup than the 1 prior therapy
subgroup, but this needs to be confirmed with more mature data.

24

The ERG made the following comments on the quality of the company’s clinical evidence and
data collection:

» Overall, the quality of the systematic review was deemed to be reasonable.

* The company’s assessment of the risk of bias of the pivotal RCT (TMM1) was generally
appropriate.

* The quality of TMM1 was good with a low risk of bias.

» The population in the trial appear to be relevant to those treated in the NHS and the ERG
does not have any reason to consider the results of the trial to be significantly biased.
However, clinical effectiveness data are characterised by a high degree of immaturity since
the benefit of ixazomib on OS cannot yet be determined.
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Benefits of IXA+LEN+DEX in people who
had 2—-3 prior therapies may be driven by
benefit in people with 3 prior therapies

OS (1stinterimanalysis) | OS (2" interim analysis)

Prior tx n HR 95% CI HR 95% CI

2-3 297 10.62 (0.35,1.09) 0.65 (0.41,1.02)

1 441 (1.210 |[(0.727,2.017) 1.092 (0.732, 1.629)

2 208 |0.770 |(0.382,1.553) 0.725 (0.419, 1.256)

3 73 10.318 |(0.100,1.017) 0.455 (0.181, 1.146)
PFS (1stinterim analysis) | ORR (1stinterim analysis)

Prior tx n HR 95% CI HR 95% CI

2-3 297 10.58 (0.40,0.84)

1 441 |0.832 |(0.616,1.123) 1.214 (0.785, 1.880)
2 208 |0.749 [(0.484,1.161) 1.658 (0.873,3.149)
3 73 10.366 [(0.169,0.791) 2.890 (0.983,8.495) |

The ERG suggest that the benefit in the 2—3 prior therapies subgroup appears to be driven by
favourable results in the subgroup of patients who have had 3 prior therapies (that is, fourth line
treatment). They noted that, although the confidence intervals of the 3 prior subgroup and the 2
prior subgroup cross each other, there is a consistent trend for the point estimates for the 3 prior
subgroup to be better than the point estimates for the 2 prior subgroup. The company has not
positioned IXA+LEN+DEX as a fourth line treatment; fourth line comparators were not included
in the scope following advice that IXA+LEN+DEX would not be used fourth line.

For more detail, see section 5.3.4.3 of the ERG report and the company's response to
clarification question A2.
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NMA (1)

The ERG was concerned about the high level of heterogeneity across the
studies in the company’s NMA. The studies had differences in:

« the proportion of people at 1st/2nd/3rd relapse at baseline

» history of myeloma treatments (first line treatment is an effect modifier)
« dosages of DEX.

The ERG disagreed with using the Montefusco study in the PFS network.

* The Montefusco study included cyclophosphamide as part of the intervention
and comparator regimens (LEN+DEX+cyclophosphamide versus
BORT+DEX+cyclophosphamide). No data are available to supportthe
company’s assumption that the relative effect of LEN+DEX versus
BORT+DEX is unaffected by adding cyclophosphamide. In addition, the
ERG considered the study to be non-randomised and poor quality.

+ The ERG believes that the company used Montefusco because there were
not enough published studies reporting PFS. The ERG considers that TTP
can be a good proxy for PFS because the definitions are very similar.

The ERG did not agree with the company’s statement that there was insufficient
evidence to create networks using data specifically for 1 prior therapy.

To note:

The company also acknowledged in its submission that the Montefusco study was of poor
quality.

The definitions of TPP and PFS are as follows:
» TTP results only count progression as an event (death are censored)
* PFS results count both progressions and deaths as events, whichever occurs first.

The ERG provided further evidence to support their suggestion that TTP can be considered
as a good proxy for PFS: the hazard ratio for TPP was similar to the hazard ratio for PFS in
the TMM1 trial of ixazomib (for both the first and second interim analyses) and in the MM-009
and MM-010 trials of lenalidomide.
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NMA (2)

The ERG considered that the large survival benefit for IXA+LEN+DEX relative
to BORT+DEX was implausible and likely to be an overestimate.

+ The OS results contrasted the PFS results (IXA+LEN+DEX reduced the risk
of death by 69% relative to BORT+DEX, but reduced the risk of progression
or death by only 28%); the ERG questioned this because there is evidence
of a good correlation between PFS and OS in multiple myeloma.

« The ERG identified an error in the company's NMA inputs in the OS network
which explains the overestimation of OS for IXA+LEN+DEX relative to
BORT+DEX. The company used 0.57 as the HR for death of DEX compared
with BORT based on the APEX trial. However the HR of 0.57 reported in the
APEX trial corresponded to the HR for death of BORT compared with DEX.

The ERG conducted its own exploratory NMA which corrected the error in the
OS network, excluded the Montefusco study from the PFS network (and
included alternative sources of PFS outcomes, using TTP as a proxy where
relevant) and excluded studies of poor methodological quality.

For more information refer to:

» Pages 98-102 of the ERG report (section 4.10.2) which details further evidence supporting
the ERG’s consideration that the survival benefit associated with IXA+LEN+DEX should be
similar to that of BORT+DEX.

» Pages 108-125 of the ERG report (section 4.11.1) which details the methods and results of
the ERG’s exploratory NMA.
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Results of the ERG exploratory NMA:
people with =1 prior therapy

ERG NMA

Company NMA

Hazard ratio for IXA+LEN+DEX vs. BORT+DEX

Progression-free survival

0.75 (95% CI 0.41, 1.38)

0.72 (95% Crl 0.41, 1.19)

Overall survival

0.91 (95% CI 0.43, 1.92)

0.31 (95% Crl 0.13, 0.65)

Hazard ratio for BORT+DEX vs. LEN+DEX

Progression-free survival

0.98 (95% CI 0.56, 1.71)

1.06 (95% Crl 0.61, 1.89)

Overall survival

0.99 (95% CI 0.54, 1.83)

3.11 (95% Crl 1.52, 6.35)

The results of the ERG’s exploratory NMA indicate that there is no evidence that
BORT+DEX is more or less effective than IXA+LEN+DEX or LEN-DEX for PFS

or OS.

The ERG consider that the company NMA and model underestimate OS and
overestimates associated PFS with BORT+DEX.

Section 4.11.2 (pages 126-137) of the ERG report describes further exploratory analysis
supporting the findings of the ERG’s NMA.
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Cost effectiveness
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Company model:
3-state partitioned survival model

« 25 year time-horizon, because the majority of patients are aged 66
years and over at baseline

« Weekly cycle (with half cycle correction)

« Ultilities and costs discounted at 3.5%

* NHS and personal and social services (PSS) perspective
30

The company developed a partitioned-survival model based on 3 health states: pre-progression,
post-progression and death. Death can occur from either progression-free or progressed
disease and death is an absorbing health state. A partitioned-survival model considers
estimates for each clinical endpoint separately (that is, overall survival, progression-free survival
and time on treatment are modelled independently) and therefore maintains consistency with the
published clinical data. As a result, although the marketing authorisation for ixazomib states that
treatment should stop when the disease progresses, the model allowed treatment to continue
after disease progression (that is, time on treatment could exceed progression-free survival),
reflecting the observed trial data.

Assumptions for health states

* Pre-progression: During this stage it is assumed that a patient’s disease is in a stable or
responding state, and not actively progressing. Patients in this state are assumed to incur
costs associated with treatment, including drug acquisition costs, costs of drug administration,
and costs associated with medical management of the condition and the management of
adverse events. Given that treatment-related adverse events can result in stopping treatment,
some patients in the progression-free health state will not be receiving any treatment.
Patients in this health state were further subdivided by their Best Overall Response (BoR),
which is treatment-specific, into:

* VGPR+ (which included stringent complete response, complete response and very
good partial response [VGPR])

+ partial response (PR)
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» stable disease (SD)

Post-progression: In this stage, a patient’s disease is assumed to have returned
or progressed, following which it is reasonable to assume that in clinical
practice patients would still be eligible for active therapy, and therefore patients
are assumed to move onto next-line treatment and eventually best supportive
care before death. The company assumed that the treatment effect of any
subsequent line of therapy was captured in TMM1 OS estimates and therefore
efficacy associated with post-progression therapy was not explicitly modelled;
subsequent lines of therapy following progression have been considered in this
economic evaluation only in terms of their costs. Disease progression was
defined as the time from the date of randomisation to the date of first
documentation of disease progression based on central laboratory results and
International Myeloma Working Group (IMWG) criteria as evaluated by an
Independent Review Committee (IRC), or death due to any cause, whichever
occurred first.

Death: This is an absorbing health state; once patients experience death they
remain in this health state for the rest of the model time horizon.

These health states relate to clinical benefit and do not account for costs; costs are
primarily determined by the Time on Treatment (ToT) curves.
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Modelling subsequent treatments in the
post-progression health state

* The company modelled subsequent treatments assuming a “basket” of
subsequenttherapies, where the proportion of patients receiving each therapy
as reported in the TMM1 clinical trial is multiplied by the average cost
associated with each treatment. This was then multiplied by the proportion of
patients receiving active subsequenttherapy (24.4%) and applied as a one-off
cost to patients moving to the post-progression health state.

« Subsequenttreatment regimens in the TMM1 trial regimens included:
bendamustine, cyclophosphamide, doxorubicin, bortezomib, carfilzomib,
lenalidomide, melphalan, pomalidomide and thalidomide.

* The company did not include bortezomib, carfilzomib or pomalidomide when
modelling the cost of subsequent treatment because it considered that they
did not reflect clinical practice in the UK at the time of the submission.

— The company assumed that these patients (n=137) would receive
panobinostat+BORT+DEX and reflected this is the modelled costs

— Since the company submission, pomalidomide has been recommended
by NICE as an option for treating multiple myeloma in adults at third or
subsequentrelapse; that is, after 3 previous treatments including both
lenalidomide and bortezomib (TA427, January 2017). 31

» To estimate the distribution of patients across subsequent therapies from the TMM1 trial, the
company pooled data from the IXA+LEN+DEX and LEN+DEX arms because no significant
differences were found between the trial arms.

» The company’s assumption that people who received bortezomib-, carfilzomib- or
pomalidomide-based regimens as subsequent treatment in the TMM1 trial would receive
panobinostat in UK clinical practice was based on feedback from clinical experts.

+ Ofthe 176 (24.4%) patients in the TMM1 trial who received subsequent treatment after
disease progression:

* 25 (14%) of these received pomalidomide
* 99 (56%) received bortezomib
* 13 (7%) received carfilzomib

* The total patients receiving each subsequent therapy sums to more than the initial 176, this is
because some patients go on to receive multiple lines of subsequent therapy.
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Modelling clinical outcomes

* The company base case used results from the first interim analysis of TMM1
+ For people who had received 1 prior therapy (second line positioning):

— Relative efficacy between IXA+LEN+DEX and BORT+DEX was based
on data from the NMA. The NMA produced hazard ratios for OS, PFS
and ORR for BORT+DEX relative to LEN+DEX which were then applied
to the LEN+DEX subgroup data from the TMM1 trial.

— The company used data from people who had received =1 prior therapy
in TMM1 (thatis, the ITT population)as a proxy, because a network
could not be formed for the 1 prior therapy population.

+ For people who had received 2 prior therapies (third line positioning):

— Relative efficacy between IXA+LEN+DEX and LEN+DEX was modelled
using TMM1 trial data directly

— The company used outcomes from the 2-3 prior therapies population
because it was a pre-specified stratification factor in the TMM1 trial; any
analysis of the 2 prior therapies group would be post hoc.

The company provided the following justification for using results from the first interim analysis
of TMM1 (15 month follow-up) rather than the second interim analysis (23 month follow-up):

» The first interim analysis is the primary analysis data cut for the PFS endpoint

» Although a later interim data cut is available with more mature OS and ToT data (23 months
follow up compared with 15 months), these data are still immature (median OS not reached in
either arm)

The company provided the following justification for using 2—3 prior therapy data as a proxy for
third line positioning:

* |t considered that post hoc analysis of the 2 prior therapies only subgroup would not benefit
from prior stratification, meaning likely imbalances in important clinical, patient and disease-
related factors across the IXA+LEN+DEX and LEN+DEX arms which would confound the
interpretation of the results.

* The company noted that, of the 281 TMMA1 trial patients who had received 2-3 therapies, 208
(74%) had received 2 prior therapies and 73 (26%) had received 3 prior therapies. The
company considered that any efficacy benefits seen in the combined 2 or 3 prior therapies
subgroup (used as a proxy for third line positioning) would have been driven primarily by the
2 prior therapies patients.

» The company did not explore the impact on the ICERSs of using a post hoc analysis of the 2
prior therapies group, but provided the clinical outcomes for this group (see slide 25), which
the ERG incorporated in the model as a scenario analysis.
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Survival analysis: extrapolation

Distribution used in | Treatment effect (TE) or hazard ratio (HR)
base case Source: TMM1 (LEN+DEX) or NMA (BORT+DEX)

1 prior therapy population

IXA+LEN+DEX vs. BORT+DEX vs.
LEN+DEX (95% CI) LEN+DEX (95% CI)
PFS generalised gamma? |TE 0.94 (0.72, 1.22) HR 1.06 (0.61, 1.85)°
(0 15] delayed exponential HR 1.129 (0.63, 2.00) |HR 3.11 (1.52, 6.35)®
(from month 5)°¢ (from month 5) (from month 5)
ToT Weibullf TE 1.01 (0.80, 1.29) HR 1.00 by assumption
due to lack of data?

2 prior therapies population

IXA+LEN+DEX vs.

LEN+DEX (95% CI)
PFS generalised gamma TE 0.62 (0.44, 0.87)
0s Weibull TE 0.67 (0.43, 1.05)"
ToT exponential HR 1.36 (0.97, 1.90)

To extrapolate PFS, OS and ToT for the duration of the model, the company explored the
applicability of 6 parametric distributions (exponential, log-normal, log-logistic, Gompertz,
generalised gamma and Weibull). The fit of each parametric model was assessed using
covariate-adjusted data. That is, the company applied covariate adjustment to account for
potential imbalances between the 2 treatment arms, because they found that there were several
patient risk factors that appeared to be associated with differences in clinical endpoints
(including ECOG performance score 2, ISS stage lll, primary refractory status, age >65 years,
and renal dysfunction — see table 64 of the company submission). A scenario analysis, provided
in response to clarification question 11d, explored the impact of using unadjusted estimates.

The distributions selected for the company base case are summarised in the table above.
Further detail is provided in section 5.3.3 of the company submission and in response to
clarification question B3. Appendix 11 to the company submission presents the company’s
exploration of the fit of each parametric model to the covariate-adjusted data. Section 5.2.6 of
the ERG report provides additional detail on the company‘s methods, that was not provided in
the company submission.

The company concluded that the assumption of proportional hazards was supported for PFS,
OS and ToT in the 2+ prior therapies population and for PFS in the 1 prior therapy population.
For these outcomes, the company fitted a single parametric model to the LEN+DEX data and
estimated relative efficacy for IXA+LEN+DEX compared with LEN+DEX. Proportional hazards
did not hold for OS or ToT in the 1 prior therapy population. The company explored the impact
on the model results of selecting different parametric curves in section 5.3.5 and 5.8 of its
submission.

Note that the hazard ratio for OS is based on the company NMA, in which the ERG identified an
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error. The ERG also had concerns about the validity of the PFS network.
Table footnotes

The potential for the PFS curve to cross the OS curve was curtailed by applying
the minimum of PFS and OS if PFS was greater than OS at a given time point. The
same approach was used to avoid the ToT curve crossing the OS curve. This was
apparent in only early model cycles and was adjusted to attain clinical validity.

aThe company recognised that the Weibull model had slightly better AIC/BIC
scores than the generalised gamma model for PFS in the 1 prior therapy
population, but it selected the generalised gamma to maintain consistency
between the curve fits across the 2 populations. The company also considered
that the visual fit of the modelled generalised gamma IXA+LEN+DEX curves with
the observed IXA+LEN+DEX PFS data indicates that this method provides a good
fit to the data. Using the Weibull had a negligible impact on the ICER.

bThe hazard ratio for PFS was obtained from a network considering all doses of
bortezomib observed in the literature; due to a lack of data no network could be
formed considering the dose specified in the bortezomib marketing authorisation in
the UK.

¢Because the proportional hazards assumption was violated for OS in the 1 prior
therapy population, the company fit a delayed exponential model to the data which
satisfied the proportional hazards assumption. Kaplan-Meier hazards observed
from the TMM1 clinical trial were applied for the first 5 months. Note that, although
the accelerated failure time (AFT) assumption was satisfied, the company
considered that the AFT models (the generalised gamma, Weibull, log-logistic and
lognormal functions) resulted in clinically implausible estimates, for example the
generalised gamma curve estimates 13.62% and 17.97% of patients are alive after
a 25-year time horizon (52% of patients are over the age of 65 at baseline). The
company’s base-case method predicted that on the IXA+LEN+DEX arm 25.83% of
patients would be alive after 10 years, 13.02% at 15 years and 6.57% at 20-years.
The company considered that these estimates are clinically valid because
although most patients with relapsed/refractory multiple myeloma have a poor
prognosis, it is a heterogeneous disease and therefore a small proportion of
patients can experience relatively long survival. The company also noted that
people receiving second line therapy have a better prognosis than those patients
at third line or later.

d The company submission reported a hazard ratio of 0.89 but confirmed at
clarification that this was in favour of LEN+DEX. The inverted hazard ratio for
IXA+LEN+DEX compared with LEN+DEX is 1.12.

¢ The hazard ratio for OS (and hazard ratios for overall response rate) was
obtained from a network considering only those studies which used the dose
specified in the marketing authorisation for bortezomib in the UK. A scenario
analysis considers the hazard ratio from a network considering all studies and all
doses observed in the literature [HR: 3.05, 95% CI: 1.78 — 5.22].

fThe proportional hazards assumption was violated for time on treatment in the 1
prior therapy population.

9 The network meta-analysis did not provide ToT for BORT+DEX, so the company
assumed that the ToT for BORT+DEX was equivalent to the LEN+DEX arm (which
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was based on TMM1 trial data). However, the summary of product characteristics
for BORT+DEX state that the maximum number of treatment cycles is eight.
Therefore, the company model assumed that after eight 21-day treatment cycles
patients in the BORT+DEX arm no longer receive treatment with BORT+DEX.

h The 95% confidence intervals for the treatment effects and hazard ratios span
over 1 for overall survival in the 2 prior therapies population, indicating a non-
significant difference between IXA+LEN+DEX and LEN-DEX. The company
suggest that the extrapolation includes a lot of uncertainty because median
survival has not yet been reached in the trial data informing the model.
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The model overestimates time on
treatment (ToT)

The company considered that the model overestimated ToT compared with

clinical practice in the UK

+ The model estimated ToT by extrapolating duration of treatment data from
the TMM1 trial. Clinical experts and real-world evidence suggest that the
duration of treatment with LEN+DEX in the trial was longer than in clinical
practice, implying that the duration of treatment with IXA+LEN+DEX is also
above that which would be expected in clinical practice.

» In clinical practice, treatment with LEN+DEX is stopped at or before disease
progression.

The company did several scenario analyses to explore the uncertainty

associated with time on treatment:

+ ToT capped by PFS (treatment cannot continue after progression): no impact
on ICER

« ToT with IXA+LEN+DEX reduced by 25%: ICER reduced by 25% in the 1
prior therapy population and 37% in the 2+ prior therapies population)

+ ToT was based on observed data in TMM1 study: ICER reduced by 37% in

the 1 prior therapy population and 50% in the 2+ prior therapies population. .,

To note:

* Inin intention-to-treat population in TMM1, 42.18% and 34.75% of patients remain on
treatment with IXA+LEN+DEX and LEN+DEX after 24 treatment cycles. Real-world evidence
from the UK, cited by the company, showed that after 24 treatment cycles only 17.59% of
patients remained on LEN+DEX treatment.

» The ERG report highlighted that the company's approach to modelling treatment costs using
the ToT curves actually underestimates treatment costs because ToT curves were
consistently below PFS curves (see slide 48).
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Costs

+ The company included the following costs in the model
- drug acquisition costs for ixazomib, comparator treatments, concomitant
medication and subsequent treatments after ixazomib

- administration costs for comparators and subsequent treatments, for
intravenous treatments only; no administration costs were assumed for
oral and subcutaneous treatments

- NHS resource use associated with routine medical management,
hospitalisations and the treatment of adverse events

- monitoring costs
- one-off end-of-life cost.

+ The company included patient access schemes for LEN+DEX (in the
comparator arm for 3 line treatment, and the intervention arm for 2" line
and 3" line treatment) and BORT+DEX (the 2" line comparator)

— LEN+DEX: drug cost for people who remain on treatment for >26 cycles
met by the company

— BORT+DEX: rebate scheme for people who do not obtain at least a
partial response after a max. of 4 cycles

+ Dosing of BORT based on average body surface area in TMM1 (1.87m?) 35

Administration costs

Administration cost was calculated per treatment cycle and then multiplied by the average
number of treatment cycles sourced from available literature.

The company did not include administration costs for bortezomib because, although the
marketing authorisation for bortezomib includes intravenous and subcutaneous
administration, clinical experts advised NICE during the appraisals of carfilzomib and
panobinostat in multiple myeloma it is delivered subcutaneously in clinical practice in
England.

The company included drug costs dosing intensities to capture the impact on costs of
potential dose reductions and missed doses. The dose intensity of IXA+LEN+DEX was
reported to be 93.10% in the TMM1 clinical trial and for LEN+DEX was reported to be
94.90%. Dose intensity was not reported in the BORT+DEX trial, therefore this was assumed
to be 100%.

Concomitant medication

The company included concomitant medications based on the drugs used in TMM1.

Due to lack of data, the weekly cost of concomitant medications was assumed equal for all
comparators.

Due to lack of data on concomitant medications associated with post-progression therapies,
the cost of concomitant medications was applied to patients in the post-progression health
state.

National Institute for Health and Care Excellence

Pre-meeting briefing — ixazomib with lenalidomide and dexamethasone for relapsed/refractory multiple

myeloma

Issue date: March 2017 35



Confidential

Resource-use costs

» Resource costs were applied to all patients on treatment. Patients who moved
onto active subsequent therapy continued to receive routine care, and thus
incurred the routine care costs. Patients who do not move onto active
subsequent therapies were assumed to receive an anti-cancer treatment plan.

» The company assumed the same resource costs for all chemotherapy
treatments with the exception of panobinostat, which is a more toxic treatment,
and therefore patients receive a transthoracic echocardiogram each treatment
cycle.

Hospitalisations

» Captured non-routine health care use in the pre- and post-progression health
states.

* Obtained from the patient-level data from the TMM1 using the ITT population
(because the company did not find any difference between the trial subgroups
in the number of hospitalisations) but considered separately by treatment arm
and progression status.

Adverse events

» The proportion of patients whose adverse events were treated, and the
proportion treated in a primary care versus secondary care setting, was
obtained from the company submission to NICE for TA171. Where no data were
available, assumptions were reviewed by a UK clinical expert

End of life

» The cost of end-of-life care was sourced from the PSSRU (2015): £10,670 per
decedent.

« The company assumed that 20% of patients receive end of life care (consistent
with previous submissions in RRMM - TA338 and TA171), resulting in a one-off
cost of £2,134 per person.

Lenalidomide patient access scheme (PAS)

» The lenalidomide PAS is operational when lenalidomide, in combination with
dexamethasone, is used to treat multiple myeloma in people who have received
2 or more prior therapies (that is, third line or later). This is linked of the positive
recommendations in TA171.

» The lenalidomide PAS can be considered when costing the combination of
lenalidomide and dexamethasone with ixazomib, but only for the third line use
of ixazomib.

* The company included the lenalidomide PAS in the ixazomib arm at both
second line and third line; its inclusion at second line (people with 1 prior
therapy) was not appropriate. The ERG removed the lenalidomide PAS from its
exploratory analyses in people with 1 prior therapy.

See table 91 of the company submission for the cost breakdown for each health
state.
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Utility values are derived from patient
level EQ-5D data from TMM1 trial

« Health-related quality of life was captured in the model using a regression
equation fit to the patient level data from the TMM1 clinical trial.

* The explanatory variables includedin the regression equation:
— Best overall response, divided into 4 categories:

+ VGPR+ (which included stringent complete response, complete
response and very good partial response)

« partial response (PR)
+ stable disease (SD)
* progressed disease (PD)
— Hospitalisation
— Grade 3 or 4 treatment-related adverse events (TRAES)
— New primary malignancies
— Whether a patient was =3 months prior to death.

+ The company also applied a utility decrement of 0.025 to patients receiving
intravenous or subcutaneous treatment (bortezomib). The company consider
that this decrement is likely to be an underestimate of the impact in this
population because of the frailty of patients with multiple myeloma.

(8)]

To note:

» Response status was based on patients best overall response (BOR) during the study
induction period and not necessarily the response observed at time of EQ-5D assessment

* The company obtained the utility decrement for intravenous and subcutaneous treatments
(0.025) from 2 previous NICE appraisals in small-cell lung cancer; no information specific to
multiple is available, but this decrement was also used in the appraisal of pomalidomide in
relapsed/refractory multiple myeloma (TA427).
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Utility values by health state (95% Cl)
Pre-progression health state

Post-progression

health state

VGPR+ Partial Stable Progressed
response disease disease

VGPR+ 0.712 - - -

(0.690, 0.732)
Partial - 0.674 (0.609, |- -
response 0.729)
Stable disease | - - 0.653 -

(0.579, 0.714)

Progressed - - - 0.654
disease (0.587, 0.711)
Adverse event |0.696 0.658 0.636 -

(0.648, 0.737) |(0.567,0.733) |(0.537,0.718)
New primary |0.412 0.375 0.353 0.355
malignancy (0.299, 0.507) |(0.218,0.504) |(0.188, 0.488) [(0.196, 0.486)
Hospitalisation |0.641 0.604 0.582 0.584

(0.425, 0.776) |(0.344,0.773) |(0.315,0.757) |(0.322, 0.755)
<3 months until | 0.580 0.542 0.521 0.522
end of life (0.469, 0.667) |(0.388, 0.664) |(0.359, 0.648) |(0.366, 0.646)

VGPR, very good partial response

Source: table 79 company submission

To note:

* VGPR+ includes stringent complete response (sCR), complete response and very good
partial response

The company explains that the utility value for progressed disease is better than for stable

disease because of the benefits of subsequent lines of treatment.
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Company base case model results
(including the ixazomib patient access scheme)

Cost-effectiveness results for people who have had 1 prior therapy

Treatment Total costs | Total QALYs | Inc. costs | Inc. QALYs | ICER/QALY
BORT+DEX £40.612 1.74
IXA+LEN+DEX |£201,274 3.93 £160,662 (2.19 £73,333

When the ERG corrected the error in NMA and removed the LEN+DEX PAS from the
intervention arm: BORT+DEX dominated IXA+LEN+DEX, with incremental costs for
IXA+LEN+DEX of £169,000 and incremental QALYs of —=0.382.

Cost-effectiveness results for people who have had 2 prior therapies

Treatment Total costs | Total QALYs | Inc. costs | Inc. QALYs | ICER/QALY
LEN+DEX £91,428 2.204
IXA+LEN+DEX |[£222 532 3.174 £131,104 [0.9694 £135,237

Sources: company patient access scheme submission page 15 (2 prior therapies) and
response to clarification question B3 (1 prior therapy). The ERG-corrected ICER for the 1 prior
therapy group is reported in the ERG revised addendum, table 8.

Notes about the cost-effectiveness results in the population who have had 1 prior
therapy:

» The results for 1 prior therapy population were corrected in response to clarification question
B3 from (£69,565 to £73,333) and the corrected ICER is presented above.

» The company’s base case cost-effectiveness analysis uses the results of the company’s
NMA, which contained an error in the OS network for people with 1 prior therapy (see the
ERG critique on slides 26-27). The company's base case analysis in people with 1 prior
therapy also erroneously incorporated the patient access scheme for LEN+DEX in the
intervention arm. The ERG provided an addendum which used the company NMA but
corrected the error in the OS network, and removed the LEN+DEX PAS. The results are
presented above.

» The company made other corrections to the model in response to clarification questions B3
and B13, but these did not affect the base case results in the submission. Any ICERs
presented by the company in their response to clarification incorporated corrections based on
questions B3, B13 and B19.
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Deterministic sensitivity analyses
showed that survival is the main driver
of the company base case model (1)

Tornado diagram of the ten most influential parameters from the company
one-way sensitivity analyses in people who have had 1 prior therapy
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Source: figure 2 company PAS submission

The parameters with the greatest impact on model outcomes were:

» the hazard ratio applied to the LEN+DEX data to obtain the overall survival for BORT+DEX
+ the coefficients for the adjusted time on treatment (ToT) parametric curve.

The hazard ratio for overall survival directly impacts the incremental life years associated with
IXA+LEN+DEX and BORT+DEX, and therefore is a driver of the ICER. Modelled ToT has a
significant impact on costs within the model (a larger ToT results in larger costs) and so this is
also a driver of the results.
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Deterministic sensitivity analyses
showed that survival is the main driver
of the company base case model (2)

Tornado diagram of the ten most influential parameters from the company
one-way sensitivity analyses in people who have had 2 prior therapies
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Source: figure 2 company PAS submission
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Key scenario analyses

Base case assumption Scenario analysis

First interim analysis from TMM1 (used | Second interim analysis from TMM1 used
for PFS, OS and ToT) for PFS, OS and ToT)

ToT independent of PFS i.e. patients Cap ToT by PFS i.e. ToT cannot exceed
may be treated beyond progression PFS

ToT for IXA+LEN+DEX vs LEN+DEX ToT based on duration of treatment
estimated via extrapolation of duration of | observed in the TMM1 trial

treatment data in the TMM1 ToT with IXA+LEN+DEX reduced by 25%

Covariate-adjusted clinical endpoints (to | Non-covariate adjusted clinical endpoints
account for potential imbalances
between the treatment arms in TMM1)

Utility modelled using the regression Health state specific utilities obtained from
equation fit to the data from TMM1 the TA171 and TA338 NICE submissions
Efficacy data for IXA+LEN+DEX were Efficacy data for IXA+LEN+DEX sourced
obtained directly from TMM1 from NMA base case
PAS price of ixazomib (confidential) Price of ixazomib set to £0
a1
To note:

» The company also explored the impact of fitting alternative parametric distributions to
extrapolate OS, PFS and ToT. The results were sensitive to the distribution chosen for OS
and ToT (with the ICER increasing in most scenarios), but less sensitive to the method of
extrapolating PFS.

* In the final scenario analysis the company set the price of ixazomib to £0 to explore the
paradox that the cost-effectiveness of the regimen is adversely affected by the incremental
costs of lenalidomide in the additional PFS time patients experience with ixazomib, such that
it is difficult to demonstrate cost-effectiveness of ixazomib even at zero price.
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Results of company scenarios
(including the ixazomib PAS)

ICER for 1 prior ICER 2 prior
therapy (E/QALY) |therapies (£/QALY)
Base case £73,333 £135,237
2 interim analysis from TMM12 £84 370 £119,803
Cap ToT by PFS No change £136,511
ToT based on observed TMM1 data £43 578 £67,769
ToT with IXA+LEN+DEX reduced by 25% | £51,930 £85,104
Non-covariate adjusted clinical endpoints | £68,879 £146,332
Health state specific utilities from:
TA171 £71,168 £124 118
TA338 £75,091 £131,038
Efficacy data for IXA+LEN+DEX sourced | £56,034 £147,423
from NMA base case
Price of ixazomib set to £0 £29,800 £14 109
2 This scenario reduced the incremental QALY's from 2.336 to 1.842 in the 1 prior
therapy population, and increased the incremental QALY S from 0.964 to 0.992 in the
2 prior therapies population T

Source: company patient access scheme submission page 17-23 (results of scenario analyses),
response to clarification question B3 (base case), and response to clarification question A5 (2nd
interim analysis from TMM1; not reported in PAS submission)

Note: the company corrected its base case ICER in the 1 prior therapy population in response
to clarification question B3 (from £69,565 to £73,333) and the corrected base case ICER is
presented above. The company did not correct the results of the scenario analyses. These
results are based on the company NMA, which contained an error in the OS network for the 1
prior therapy population (identified by the ERG, see slides 26-27); the results above are not
corrected for the error in the NMA.

Additional scenario analyses: The company performed additional scenario analyses in the 2
prior therapies population (that were not relevant to the 1 prior therapy population) relating to the
cost of LEN+DEX. In the base case, LEN+DEX was costed in the IXA+LEN+DEX regimen as
per standard methods using ToT and UK cost references.

* Exploratory scenario A: only additional LEN+DEX in the IXA+LEN+DEX regimen, over and
above what is received in the LEN+DEX regimen, was costed. This scenario captures the
additional cost of LEN+DEX required due to the increase in ToT associated with
IXA+LEN+DEX. This substantially reduced the ICER for IXA+LEN+DEX to £63,675/QALY
gained compared with LEN+DEX.

* Exploratory scenario B: additional LEN+DEX over and above what is received in the
LEN+DEX regimen was not costed. This scenario only captures the cost of the LEN+DEX
that would be received in current practice anyway. This slightly reduced the ICER for
IXA+LEN+DEX to £125,672/QALY gained compared with LEN+DEX.
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ERG critique of the company’s cost-
effectiveness evidence
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Survival gains
Life-year and QALY gains by health state: 1 priortherapy
Undiscounted life years QALYs
PFS PPS 0S PFS PPS Total
BORT+DEX 1.916 0.716 2.632 1.219 0.410 1.596
IXA+LEN+DEX |2.168 5.007 7175 1.415 2.547 3.932
A 0.253 4.291 4.543 0.196 2.138 2.336
Life-year and QALY gains by health state: 2 priortherapies
Undiscounted life years QALYs
PFS PPS OS PFS PPS Total
LEN+DEX 2.283 1.315 3.598 1.440 0.798 2.204
IXA+LEN+DEX |3.535 1.776 5.311 2174 1.033 3.174
A 1.252 0.461 1.713 0.733 0.235 0969 |,
NS nuarall eninvival PES nranraccinn.froa eniniival- PBPS nact.nranraccinn eiinsival

The company base case model estimates that IXA+LEN+DEX results in an increase in
progression-free survival of 0.25 years, and an increase in post-progression survival of 4.29
years, compared with BORT+DEX. The balance of the survival gains is reflected in the balance
of QALY gains (that is, most of the QALY gain is achieved in the post-progression health state).
The ERG noted that the increase in post-progression survival with IXA+LEN+DEX relative to
BORT+DEX is much larger than the progression-free survival benefit, resulting in an overall
survival gain of 4.54 years. The company did not comment on this. The ERG believes that there
is no plausibility for the considerable increase in post-progression survival given that most
people will stop treatment at the time of progression and there is nothing in the mechanism of
action of proteasome inhibitors like ixazomib that could explain this observation of continued
benefit after progression (that is, altering the course of disease subsequent to progression).

The ERG considered that the results of the comparison with LEN+DEX were more plausible,
where the benefits of IXA+LEN+DEX were driven by survival gains in the progression-free
health state.

The ERG believe that the company model substantially underestimates the survival benefit with
BORT+DEX, which is explained by the error in the company NMA (see slide 27).

For more detail, see pages 185—7 of the ERG report.
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Costs and benefits of BORT

The company overestimated the cost of BORT+DEX by assuming:

a maximum of nine 3 week cycles (rather than 8 cycles as per the SmPC, and
the 5 week cycles used in practice)

patients complete every treatment cycle that they start (rather than applying the
PFS or ToT curve, because some patients stop mid-cycle)

treatment is discontinued at progression and the patient access scheme (PAS)
for BORT was applied only if disease progressed within 4 cycles (whereas
TA129 includes a stopping rule and PAS based on partial response at 4 cycles);
this resulted in no costs being refunded as per the PAS, because no patients
progressed before the 4" cycle

people with complete response continue to the maximum number of cycles (in
practice people receive only 2 cycles after complete response, as per the SmPC)
a HR of 1.00 for ToT compared with LEN+DEX due to a lack of data (rather than
using the HR for PFS compared with LEN+DEX [1.06])

The company underestimated the benefits of BORT+DEX:

The company’s NMA underestimated the OS associated with BORT

The company used a trial of BORT monotherapy to estimate the distribution of
best overall response (BoR) for BORT+DEX (that is, the proportion of people in
the VGPR+ health state, PR health state and SD health state) and erroneously
used BoR rates for DEX instead of BORT

45

The ERG also identified a cost associated with BORT+DEX which the company had omitted
from its cost-effectiveness analysis: the resource cost of outpatient visits to have subcutaneous
injections administered.
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Clinical data in company’s model

Using data from the first interim analysis of TMM1

The ERG considered that the company base-case model should have used the

second interim analysis of TMM1 instead of the earlier data cut. The company

provided a scenario analysis using the second data cut and, although the ERG
was unable to fully critique the model accompanying this scenario analysis, the

ERG had several immediate concerns about the validity of the analysis:

+ The company extrapolated OS and ToT using different models (log logistic
and log normal), which typically have long and clinically implausible tails.

+ The company incorporated the second data cut in only the 2 prior therapies
analysis; it did not update the NMA which informed the ICERSs for the 1 prior
therapy group.

+ The company did not update the HRQoL regression analysis using the
second interim analysis, which is a key driver of the model.

Proxy data

The ERG considered that using data from people with 2-3 prior therapies in the
analysis of people with 2 prior therapies is likely to overestimate the benefits of
IXA+LEN+DEX as a third line treatment.

Using data from the first interim analysis of TMM1

The ERG consider that a model based on the second interim analysis from TMM1 (together with
a revised NMA based on the second interim analysis) would require an entirely new company
submission and critique. For more detail of the ERG’s concerns about the company’s scenario
analysis using the second interim data cut from TMM1, see pages 205-6 of the ERG report.

The ERG also noted that, in light of the immature survival data, there is a strong argument for
exploring a reduction of the treatment effects after the end of the trial period, in line with the
NICE methods guide. This has not been done and is not something that is simple to implement
within the company model structure.

Proxy data: 2 prior therapies subgroup

* The ERG’s conclusion that using data from people with 2—-3 prior therapies as a proxy for
third line positioning is likely to overestimate the benefits of IXA+LEN+DEX is based on
analysis of the subgroup results from TMM1 - the benefit of IXA+LEN+DEX in the 2—3 prior
therapies subgroup appears to be driven by favourable results in the subgroup of patients
who have had 3 prior therapies (see slide 25).

» To provide further support for this conclusion, the ERG compared the Kaplan—Meier curves
for the 2 prior therapies subgroup with the curves for the 2—3 prior therapies subgroup, which
suggested that the OS and PFS gains in the 2 prior subgroup are less than for the 2—-3 prior
therapies subgroup (see pages 197-202 of the ERG report).

* The ERG explored the effect on the ICER of using data specific to people with only 2 prior
therapies in a scenario analysis. This was based on post hoc analysis of the 2 prior therapies
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subgroup of the TMMA1 trial (the pre-specified subgroups in the trial were less
granular: people with 1 prior therapy and people with 2—3 prior therapies).
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Utility estimates and subsequent
treatment costs

The ERG consider that cost of subsequenttherapy is underestimated

+ The proportion of patients who receive subsequent treatment after disease
progression should be 41% not 24% as in the company base case.

» Itis more reasonable to apply an ongoing weekly treatment cost rather than
a one-off cost which is likely to cancel out between arms.

The ERG consider that the company’s utility estimates are optimistic:

« The disutility for subcutaneous injection of BORT is overestimated because it
is applied for the entire 3-week duration of each BORT cycle.

+ The company assumes a higher utility value for people with progressed
disease than for stable disease, which contradicts published literature and
expert opinion.

+ There appears to be an association between baseline EQ-5D and best
overall response, but the company did not adjust for baseline EQ-5D.

+ HRQoL in the PFS state may be overestimated because it is based on a
patient’'s best overall response and not their response status at the time of
the EQ-5D assessment.

+ Subgroup analysis suggest that HRQoL might decline with subsequentlines
of therapy and with age. The company did not explore this. 17

The ERG consider that cost of subsequent therapy is underestimated

The company estimated that 24% of patients receive subsequent treatment after disease
progression, based on dividing the number of people who progressed and received further
therapy (n=176) by the baseline number of patients in the trial (n=722). The ERG note that
the denominator should have been number of patients who had progressed.

The ERG also noted that the company might have underestimated the cost of concomitant
medication because it did not include administration costs for subcutaneous (enoxaparin or
nadroparin) or intravenous (zoledronic acid or pamidronic acid) treatments. The ERG noted
that the cost of concomitant medication is small relative to the myeloma treatments, and has
only a small impact on the ICERSs.

The ERG were concerned about the company’s utility estimates for several reasons:

Applying the disutility for sc injection for the entire 3-week duration of each BORT cycle
means that patients lose 4% of their quality of life due to sc injections over their entire
treatment period. It appears to the ERG that the company attributes the disutility of sc
injections to the hospital visits rather than the sc injection itself. But if this is the case,
disutilities should be applied to hospital visits for other treatments as well.

The company assumes a higher utility value for people with progressed disease than for
stable disease. In TA171 and TA338, utilities associated with progressed disease (0.610—
0.640) were lower than the utilities associated with progression-free survival or stable disease
(0.650-0.810).

HRQoL in the PFS state may be overestimated because it is based on a patient’s best overall
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response and not their response status at the time of the EQ-5D assessment.
The analysis uses duration of response from trial, which measures time from
the first documented partial response or better until progression; this will
overestimate the duration of best overall response because it will take time to
attain best overall response and patients wont remain in best overall response
for duration of PFS. The ERG consider that the effect of this is unclear, but
suggest that utility values in the PFS state might be overestimated because
data are extrapolated well beyond the trial period.
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Survival extrapolations and use of ToT

The ERG disagreed with the distributions used in the company’s base case:

+ For OSin the 1 prior therapy group: the ERG consider that Weibullis more
appropriate than the delayed exponential function?

* For PFSin the 1 prior therapy group: the ERG note that Weibull has the
lowest AIC and BIC, and the company did not justify using a generalised
gamma distribution.?

+ For ToT in the 2 prior therapies group: the ERG would expect the same
distribution to be appropriate for ToT and PFS, but noted that the company
selected exponential for ToT and generalised gamma for PFS.

The ERG consider that the PFS curve may have been more appropriate for

modelling treatment costs than the ToT curve

+ The treatment costs in PFS may have been underestimated because ToT
curves were consistently below PFS curves®.

+ The ERG considered that the level of treatment discontinuation before
disease progressiondwas high, even when considering that some people
stop treatment due to adverse events and may have stable disease that
does not require immediate intervention.

a The Weibull curve had the lowest Bayesian information criterion (BIC) value and resulted in a
more clinically plausible prediction of the number of people alive at the end of the time horizon.
With the Weibull distribution, close to zero patients were alive, whereas the delayed exponential
predicted 3% of patients in the IXA+LEN+DEX arm and 5% in the LEN+DEX arm would still be
alive at the end of the time horizon.

b The choice of distribution for PFS had a negligible impact the company’s ICERs because the
costs in the model were determined by the ToT curves. The ERG suggest that PFS curves may
be more appropriate for modelling treatment costs than the ToT curves (as described on this
slide), and therefore the model will become more sensitive to method for extrapolating PFS.

¢The reason that ToT curves were consistently below PFS curves was because patients in
TMM1 who were lost to follow-up or withdrew consent were handled differently in the company’s
analyses of PFS and ToT. Patients lost to follow-up/withdrawing from the study were censored
for the PFS analysis but counted as events for the ToT analysis. Any patients lost to follow up
without having disease progression retain the benefits of treatment but without incurring the
costs. This reduces the ToT curves below PFS curves and underestimate the treatment costs
for PFS.

d1n the subgroup with 1 prior therapy: in the IXA+LEN+DEX arm, the area under the ToT curve
is 82% of the area under the PFS curve. In the subgroup with 2 prior therapies: in the
IXA+LEN+DEX arm the area under the ToT curve is only 65% of the area under the PFS curve,
while in the LEN+DEX arm it is 75%. The ERG considered that this rate of stopping treatment
before progression was high, and considered it unreasonable that the ToT to PFS ratio would be
much lower in the IXA+LEN+DEX arm than in the LEN+DEX arm (see section 5.3.4.8 ERG
report for more details).
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Summary of ERG critique (1)

ERG comment

Addressed in
exploratory analyses?

Inappropriate extrapolation of OS, ToT and PFS

Yes: SA01-SAQ03

PFS better than ToT for modelling costs

Yes: SAQ8

QOverestimated BORT+DEX cost because:

Maximum of 9 cycles (rather than 8 cycles)

Yes: ERG base case

Patients complete every treatment cycle that they start

No

Treatment is discontinued at progression (TA129 No
stopping rule not included) and no PAS refunds given
People with complete response receive max # of cycles | No

Same ToT as LEN+DEX

Yes: ERG base case

Underestimated the benefits of BORT+DEX because:

NMA underestimated OS (because of an error in
hazard ratios plus other methodological issues)

Yes: scenario (1 prior
therapy)

Error in estimation of best overall response

Yes: ERG base case b

SA## refers to sensitivity analyses conducted by the ERG, which were applied to the ERG’s

alternative base case and the ERG’s 2 scenario analyses.
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Summary of ERG critique (2)

ERG comment

Addressed in
exploratory analyses?

Lenalidomide PAS not applicable for 1 prior therapy group

Yes: ERG base case

Clinical data from people with 2-3 prior therapies used as
proxy in 2 prior therapies subgroup

Yes: scenario (2 prior
therapies)

Cost of subsequent therapy is underestimated

Yes: SA09

Concerns with utilities

disutility for sc injection overestimated

Yes: base case

progressed disease utility > stable disease utility Yes: SA06
company did not adjust for baseline EQ-5D No
HRQoL in the PFS state may be overestimated Partially: SA06
HRQoL might decline with subsequent lines of therapy | No

Should have used the second interim analysis of TMM1 No

50

SA## refers to sensitivity analyses conducted by the ERG, which were applied to the ERG’s

alternative base case and the ERG’s 2 scenario analyses.
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ERG exploratory analyses

All results include the ixazomib patient access scheme
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ERG alternative base case:
summary of changes

1. Limit BORT+DEX to a maximum of 8 cycles (the company had modelled a
maximum of 9).

2. Apply the BORT+DEX PFS HR to the LEN+DEX ToT curve (the company
had assumed ToT for BORT+DEX was the same as ToT for LEN+DEX).

3. Update the distribution of best overall response for BORT+DEX (that is, the
proportion of people in the VGPR+ health state, PR health state and SD
health state) using the ENDEAVOR trial of BORT+DEX.

— The company used a trial of BORT monotherapy, and erroneously used
BoR rates for DEX instead of BORT.

4. Add a nurse led outpatient cost to each BORT+DEX administration
subsequentto the first administration of each cycle.

Remove the company 0.025 disutility for sc BORT+DEX administrations.
Apply administration costs for the intravenous concomitant medications.
100% dosing intensity to align the assumptions between treatments.

Apply the 5 months’ delay in the exponential OS extrapolation equally in both
arms in the 1 prior therapy subgroup (an error identified and corrected by the
company in response to clarification question B3).

9. Remove lenalidomide PAS from intervention arm in 1 prior therapy group. 52

© NSO

y

Note that the results in the ERG report and appendix do not include the effect of removing the
lenalidomide patient access scheme (PAS) from the intervention arm in the 1 prior therapy
group. Please refer to the ERG addendum for the results after the lenalidomide PAS was
removed.
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Results of ERG alternative base case
(including the ixazomib PAS)

Cost-effectiveness results for people who have had 1 prior therapy
(‘ERG analysis 1°)

Treatment Total costs | Total QALYs |Inc. costs | Inc. QALYs | ICER/QALY
BORT+DEX £44 707 1.779
IXA+LEN+DEX |£238,733 3.932 £194,026 |2.153 £90,117

Note that these results are based on the results from the company NMA, and
therefore include the error in the OS network. The ERG corrected this error as part of
its exploratory NMA. The ICER based on the ERG NMA is presented on the next

slide.

Cost-effectiveness results for people who have had 2 prior therapies

(‘ERG analysis 2’°)
Treatment Total costs | Total QALYs | Inc. costs | Inc. QALYs | ICER/QALY
LEN+DEX £97,655 2.204
IXA+LEN+DEX |£231,377 3.174 £133,722 |0.969 £138,000
53
Sources:

ERG addendum due to lenalidomide PAS: table 1 (1 prior therapy group)

ERG appendix: table 7 (2 prior therapies subgroup)
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ERG scenario analyses
(including the ixazomib PAS)

For people who have had 1 prior therapy (‘ERG analysis 4’)
The ERG applied the results of its exploratory NMA to its alternative base case.

Treatment Total costs | Total QALYs |Inc. costs | Inc. QALYs | ICER/QALY
BORT+DEX £69,872 4.356
IXA+LEN+DEX |£238,733 3.932 £168,861 |-0.424 Dominated

For people who have had 2 prior therapies (‘ERG analysis §’)
The ERG applied PFS, OS and ToT data from the post-hoc analysis of people
who had received 2 prior therapies only in TMM1 (the company’s base case
used data from the 2-3 prior therapies subgroup as a proxy for third line
positioning). These results are based on the most optimistic extrapolation of
PFS, OS and ToT, and include all changes in the ERG’s alternative base case.

Treatment Total costs | Total QALYs | Inc. costs | Inc. QALYs | ICER/QALY
LEN+DEX £115,334 3.592
IXA+LEN+DEX |£232,973 4222 £117,639 |0.631 £186,000
54
Sources:

+ ERG addendum due to lenalidomide PAS: table 3 (1 prior therapy group)
+ ERG appendix: table 10 (2 prior therapies subgroup)

The ERG did an additional scenario to compare IXA+LEN+DEX with LEN+DEX in the 1 prior
therapy population. In this analysis, including the PAS for ixazomib, LEN+DEX dominated
IXA+LEN+DEX (that is, LEN+DEX provided more QALYs at a lower cost than IXA+LEN+DEX).
LEN+DEX was listed as a comparator in the NICE scope for people with 1 prior therapy, subject
to the ongoing NICE appraisal of lenalidomide (part review of TA171). LEN+DEX is not currently
available as a second line treatment option for relapsed/refractory multiple myeloma in England.
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ERG sensitivity analyses

The ERG applied the following changes to its alternative base and
scenario analyses

SAO01: Varying the OS curves functional forms

SA02: Varying the PFS curves functional forms

SAO03: Varying the ToT curves functional forms

SA06: Applying the utility values from TA171 and TA338

SAO07: Assuming a five week cycle for BORT+DEX

SAO08: Costing treatments using PFS curve rather than ToT curve

SA09: Increasing the proportion of patients receiving subsequent
treatment after progression from 24% to 41%, applying an incident
costof £1,081 (as in the company base case) and an ongoing
weekly cost of £1,561 (instead of a one off cost). Note that this does
not include the cost of pomalidomide, which is now NICE-
recommended and could affect the ICER.

o
on
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Results of ERG sensitivity analyses:

people with 1 prior therapy
(including the ixazomib PAS)

ICER for IXA+LEN+DEX vs. BORT+DEX

(£/QALY)

ERG base case

ERG scenario: ERG NMA

ERG base case/scenario

£90,117

SA01: OS curves?

£69,846-£195,000

IXA+LEN+DEX is

SA02: PFS curves?

£89,451-£90,509

dominated by BORT+DEX

SA03: ToT curves?

£81,164-£148,000

IXA+LEN+DEX is
dominated by BORT+DEX

SAO6a: TA171 utilities £91,103
SAO6b: TA338 utilities £96,246
SAO07: 5 wk BORT cycle £90,706
SA08: PFS instead of ToT £107,000
SA09: post progression costs | £135,000

Source: ERG addendum due to lenalidomide PAS: tables 4—7

a|n SA01-SA03 the ERG explored the following parametric functions: Exponential, Weibull, Log
Normal, Log Logistic, Gompertz, Gamma
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Results of ERG sensitivity analyses:

people with 2 prior therapies
(including the ixazomib PAS)

ICER for IXA+LEN+DEX vs. LEN+DEX (£/QALY)
ERG base case ERG scenario:
data from post hoc
analysis of subgroup
(2 prior therapies only)
ERG base case/scenario £138,000 £186,000
SA01: OS curves? £93,024-£243,000 £186,000-£290,000
SA02: PFS curves? £138,000-£142,000 | £187,000-£195,000
SAO03: ToT curves? £138,000-£203,000 | £186,000-£336,000
SAO06a: TA171 utilities £127,000 £173,000
SA06b: TA338 utilities £134,000 £180,000
SA08: PFS instead of ToT £176,000 £265,000
SAQ09: post progression costs | £151,000 £202,000

n
~

Source: ERG appendix: tables 11-14

aln SA01-SAQ3 the ERG explored the following parametric functions: Exponential, Weibull, Log
Normal, Log Logistic, Gompertz, Gamma
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Company comments on innovation

The company suggests that IXA+LEN+DEX is innovative because:
+ [IXA+LEN+DEX is an all oral treatment regimen
— First oral proteasome inhibitor
— Lower toxicity than other treatments
— Convenient administration; reduced travel is important because bone
degradation, fractures and fatigue are common symptoms of the disease
Note: the 3 line comparator (LEN+DEX) is also an all oral combination
« The triple combination gives the benefits of a proteasome inhibitor,
immunomodulatory agent and steroid
« There are benefits not captured by the QALY calculations:
— Unmet need in 2@ and 3" line
— Convenient all-oral treatment taken at home
* Note: the company base-case model includes a disutility for
subcutaneous treatments; the ERG removed this disutility from its
exploratory analyses
— Reduced carer burden

— Benefits for people still in employment

58

The ERG noted that removing the disutility for subcutaneous injections had a minimal impact on

the ICERs.
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Equalities

» During the scoping process, it was noted that:

— multiple myeloma mostly affects older people who often have
concomitant conditions and so there may be an impact on the
equality of access for these patients

— multiple myeloma is more common in people of African and
Caribbean family origin.

+ The committee will consider whether its recommendations could
have a different impact on people protected by the equality
legislation than on the wider population. No evidence was presented
at the scoping workshop that suggested that ixazomib citrate was
less effective or had more safety issues in people of African and
Caribbean family origin compared with other groups.

* No equalities issues were identified in evidence submissions from
consultees.

()
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal

Ixazomib citrate in combination with lenalidomide and dexamethasone
for relapsed or refractory multiple myeloma

Final scope

Remit/appraisal objective

To appraise the clinical and cost effectiveness of ixazomib citrate within its
marketing authorisation for relapsed or refractory multiple myeloma.

Background

Multiple myeloma is a form of cancer that arises from plasma cells (a type of
white blood cell) in the bone marrow. Myeloma cells produce large quantities
of an abnormal antibody, known as paraprotein. Unlike normal antibodies,
paraprotein has no useful function and lacks the capacity to fight infection.
Myeloma cells supress the development of normal blood cells that are
responsible for fighting infection (white blood cells), carrying oxygen around
the body (red blood cells) and blood clotting (platelets). The term multiple
myeloma refers to the presence of more than one site of affected bone at the
time of diagnosis. People with multiple myeloma can experience bone pain,
bone fractures, tiredness (due to anaemia), infections, hypercalcaemia (too
much calcium in the blood) and kidney problems.

In 2013, about 4,700 people were diagnosed with multiple myeloma in
England.! It is most frequently diagnosed in older people, with 59% of people
diagnosed aged 70 years and over.? Multiple myeloma is more common in
men than in women and the incidence is also reported to be higher in people
of African and Caribbean family origin. The 5-year survival rate for adults with
multiple myeloma in England and Wales is estimated to be 47%.>

The main aims of therapy are to prolong survival and maintain a good quality
of life by controlling the disease and relieving symptoms. Initial therapy can
include induction treatment with bortezomib (given with dexamethasone, or
with dexamethasone and thalidomide) before having chemotherapy and stem
cell transplantation (NICE technology appraisal 311). If high-dose
chemotherapy with stem cell transplantation is inappropriate, NICE
technology appraisal guidance 228 recommends thalidomide (or bortezomib if
the person is unable to tolerate or has contraindications to thalidomide) in
combination with an alkylating agent and a corticosteroid.

Subsequent therapy is influenced by previous treatment and response to it,
duration of remission, comorbidities and patient preference. NICE technology
appraisal guidance 129 recommends bortezomib monotherapy as an option
for treating progressive multiple myeloma in people who are at first relapse
having received 1 prior therapy and who have undergone, or are unsuitable
for bone marrow transplantation. NICE technology appraisal guidance 171
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recommends lenalidomide in combination with dexamethasone as a treatment
option for people with multiple myeloma who have received at least 2 prior
therapies. NICE technology appraisal guidance 380 recommends
panobinostat in combination with bortezomib and dexamethasone as an
option for treating relapsed and/or refractory multiple myeloma in adults who
have had at least 2 prior regimens including bortezomib and an
immunomodulatory agent. Other subsequent treatment options may include
repeating high-dose chemotherapy or chemotherapy with alkylating agents
and anthracyclines, thalidomide and corticosteroids.

The technology

Ixazomib citrate (Ninlaro, Takeda UK) is an oral small molecule proteasome
inhibitor, which acts by inducing apoptosis via the disruption of proliferative
tumour cells.

Ixazomib citrate does not currently have a marketing authorisation in the UK
for treating multiple myeloma. A randomised controlled trial compared
ixazomib citrate with placebo, both in combination with lenalidomide and
dexamethasone, in adults with relapsed or refractory multiple myeloma.

Intervention Ixazomib in combination with lenalidomide and
dexamethasone
Population People with relapsed or refractory multiple myeloma

who have had at least 1 therapy

Comparators For people who have had at least 1 therapy:
e bortezomib (with or without dexamethasone)’

e bortezomib retreatment (with or without
dexamethasone)

¢ |enalidomide with dexamethasone (subject to
ongoing NICE appraisal [part review of
technology appraisal 171])

For people who have had at least 2 therapies:
¢ lenalidomide with dexamethasone

e panobinostat with bortezomib and
dexamethasone

" NICE recommends bortezomib monotherapy as an option for treating multiple
myeloma at first relapse. In clinical practice, bortezomib is often given in combination
with dexamethasone.
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Outcomes

The outcome measures to be considered include:
e progression-free survival
e overall survival
e response rates
e time to next treatment
e adverse effects of treatment

¢ health-related quality of life.

Economic
analysis

The reference case stipulates that the cost effectiveness
of treatments should be expressed in terms of
incremental cost per quality-adjusted life year.

The reference case stipulates that the time horizon for
estimating clinical and cost effectiveness should be
sufficiently long to reflect any differences in costs or
outcomes between the technologies being compared.

Costs will be considered from an NHS and Personal
Social Services perspective.

The availability of any patient access schemes for the
intervention or comparator technologies should be taken
into account.

Other
considerations

Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does not include specific
treatment combinations, guidance will be issued only in
the context of the evidence that has underpinned the
marketing authorisation granted by the regulator.

If the evidence allows, subgroup analyses based on
number of lines of previous therapy will be considered.

Related NICE
recommendations
and NICE
Pathways

Related Technology Appraisals:

Bortezomib monotherapy for relapsed multiple myeloma
(2007) NICE technology appraisal 129. Guidance on
static list.

Lenalidomide for the treatment of multiple myeloma in
people who have received at least one prior therapy
(2009) NICE technology appraisal 171. Guidance on
static list.

Panobinostat for treating multiple myeloma in people
who have received at least one prior therapy (2016)
NICE technology appraisal 380. Review date January
20109.
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Appraisals in development:

Carfilzomib in combination with dexamethasone for
treating multiple myeloma in people who have received
at least 1 prior therapy. NICE technology appraisal
ID934. Date of publication TBC.

Elotuzumab for previously treated multiple myeloma.
NICE technology appraisal ID855. Date of publication
TBC.

Lenalidomide for treating multiple myeloma after 1 prior
treatment with bortezomib (part review of Technology
Appraisal guidance 171). NICE technology appraisal
ID667. Date of publication TBC.

Pomalidomide for relapsed and refractory multiple
myeloma previously treated with lenalidomide and
bortezomib (review of TA338). NICE technology
appraisal ID985. Date of publication April 2017.

Suspended appraisal, Carfilzomib in combination with
lenalidomide and dexamethasone for previously treated
multiple myeloma. NICE technology appraisal ID677.
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1. Executive summary

1.1 Statement of decision problem

111 Remit/appraisal objective

The remit/appraisal objective, as defined in the final NICE scope, is to appraise the clinical effectiveness and cost
effectiveness of ixazomib citrate within its marketing authorisation for relapsed or refractory multiple myeloma.

On November 215t 2016, the European Commission granted conditional marketing authorisation for Ninlaro®
(ixazomib), indicated in combination with lenalidomide and dexamethasone for the treatment of adult patients with
multiple myeloma who have received at least one prior therapy. Ixazomib is the first oral proteasome inhibitor to
become available.

Clinical evidence regarding ixazomib is from the TOURMALINE-MM1 study, which is an ongoing Phase lll, double
blind randomised controlled trial (RCT), examining the efficacy and safety of ixazomib combined with lenalidomide
and dexamethasone (IXA+LEN+DEX) versus placebo + lenalidomide and dexamethasone (LEN+DEX) for the
treatment of adult patients with relapsed and/or refractory multiple myeloma (RRMM) who have received 1-3 prior
therapies. '

In the NICE scope the comparators are defined based on line of therapy (Table 1). The interpretation of ‘patients
who have had at least one therapy’ is that this relates to those with one prior therapy only — this has clinical practice
relevance as the comparators in the scope are those used second line in RRMM, and this fits into the current
treatment pathway as specified in NICE clinical guidelines 2 and in the recent carfilzomib ACD 3 (see Figure 2 in the
ACD)This issue was discussed at the NICE/ERG decision problem meeting with agreement that this was the
appropriate way to interpret the NICE scope. 3

In the TOURMALINE-MM1 study, in addition to the analysis of the ITT population (all randomised patients who
received 1-3 prior therapies), pre-specified subgroup analyses were conducted based on a number of factors
including by line of therapy (i.e. patients who had received one prior line and those who had received 2 or 3 prior
lines of therapy). Therefore, in addition to the ITT population, clinical and economic evidence is presented based on
these subgroups to reflect the NICE scope. The recent carfilzomib ACD clearly specifies the relevant treatment
pathway, with 2" line consisting of patients having received one prior therapy, and 3™ line based on having
received two prior therapies. Like carfilzomib the positioning of ixazomib in combination with lenalidomide and
dexamethasone is that it will mainly be used as a 3™ line agent, but with potential use as a second line agent also,
and so the relevant comparators are lenalidomide + dexamethasone in 3™ line, and bortezomib + dexamethasone
in 2" line (see figure 2 in the carfilzomib ACD, and also section 1.1.3 in this submission).3

11.2 Background to relapsed refractory multiple myeloma

Multiple myeloma (MM) is classified as an orphan (rare) disease, defined in the EU as a prevalence not exceeding
5in 10,000 people. In 2014, there were approximately 4,652 new cases of MM in England, with 2,462 deaths. * It is
most frequently diagnosed in older people, with 58% of people diagnosed aged 70 years and over. *

MM occurs when a malignant transformation results in a population of clonal plasma cells that reproduce
uncontrollably ° and produce large quantities of one antibody (monoclonal protein or M-protein) 6. The abundance of
M-protein, which eventually needs to be degraded via the ubiquitin-proteasome system within the cell, makes MM a
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particularly good target for a proteasome inhibitor (Pl). MM cells have a higher level of proteasome activity than
normal cells, meaning that disruption of protein homeostasis by a proteasome inhibitor such as ixazomib results in
apoptosis of MM cells more readily than normal cells.

Although outcomes in MM have improved significantly over the past 15 years following the introduction of the first Pl
Velcade (bortezomib) and immunomodulatory (IMiD) drugs, " it remains an incurable progressive disease. MM is
characterised by multiple relapses; after a successful initial treatment resulting in stable disease or remission,
nearly all patients will eventually relapse and will require further therapy. Such patients are difficult to treat as they
tend to have more aggressive disease (and thus are less responsive to treatment) and are heavily pre-treated with
more pre-existing toxicities. ° Ultimately, the prognosis of these patients remain poor,'® with median overall survival
(OS) reducing as patients progress through lines of therapy. "

Prolongation of progression-free survival (PFS) and OS remain the ultimate goals of treatment, although preserving
patients quality of life is also an important consideration. Due to clonal heterogeneity of myeloma, combination
therapy has become the standard-of-care in many situations, with the complementary activity of a PI, an IMiD drug
(e.g. lenalidomide) and a corticosteroid (dexamethasone) particularly promising. '>'* Recent Phase Ill studies have
demonstrated superior efficacy with triplet versus doublet combination regimens based on these agents in the
frontline 56 and relapsed settings, '"'® without adding any relevant additional toxicity. Additionally, to further
improve long-term outcomes, there has been a shift towards a paradigm of extended treatment. 1921

In this submission we present evidence of the clinical- and cost-effectiveness of the all-oral triplet regimen of the Pl
ixazomib in combination with the IMiD lenalidomide and the corticosteroid dexamethasone (i.e. the IXA+LEN+DEX
regimen, also known as IRd). Ixazomib is the first in class oral Pl that can provide important efficiencies to the NHS,
particularly versus parenteral treatments (i.e. intravenous or subcutaneous) that are currently available and widely
used. The all-oral triplet combination of ixazomib (a convenient once-weekly, single pill dose) with lenalidomide and
dexamethasone can be taken at home, and therefore has the potential to reduce the treatment burden on the NHS,
patients and carers. In addition, ixazomib has a favourable toxicity profile which facilitates patient concordance.

113 Decision problem and NICE scope

The NICE scope for ixazomib issued in March 2016 (Table 1), has specified the comparators based on line of
therapy to reflect clinical practice i.e. for people who have received 1 prior therapy: bortezomib (with or without
dexamethasone); bortezomib retreatment (with or without dexamethasone); and lenalidomide with dexamethasone
(subject to ongoing NICE appraisal [part review of Technology appraisal 171]); and for people who have received at
least 2 therapies: lenalidomide with dexamethasone; and panobinostat with bortezomib and dexamethasone.

Of the comparators in the NICE scope, bortezomib monotherapy is the only current NICE recommended treatment
in patients who are at first relapse having received one prior therapy and who have undergone, or are unsuitable
for, bone marrow transplantation. 2 Of note, both re-treatment with bortezomib, and lenalidomide for the second-line
treatment of MM have recently been removed from the Cancer Drugs Fund (CDF). *2* The lenalidomide plus
dexamethasone doublet combination is currently being appraised by NICE for adults with MM for whom thalidomide
is contraindicated and whose disease has progressed after at least 1 prior treatment with bortezomib. Of relevance
to this appraisal, on 11" November 2016 NICE issued a negative Appraisal Consultation Document (ACD) for
lenalidomide plus dexamethasone in this setting. 2°

For those who have received two or more prior treatments, either lenalidomide in combination with dexamethasone;
or panobinostat in combination with bortezomib and dexamethasone are recommended by NICE (note that for
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panobinostat the NICE recommendation stipulates that the prior regimens must include bortezomib and an IMiD). 2
However, in UK clinical practice, lenalidomide plus dexamethasone is mainly used as 3™ line therapy (i.e. after 2
prior therapies), while the panobinostat plus bortezomib plus dexamethasone regimen is predominantly used as 4™
line therapy (i.e. after 3 prior therapies); this has been confirmed in the recent NICE appraisal of carfilzomib and
pomalidomide. Hence, we do not consider panobinostat as a relevant comparator for IXA+LEN+DEX in the 3™ line
setting.

Overall, we are following the treatment pathway specified in the recent carfilzomib ACD (Figure 2 in the ACD 3,
which specifies bortezomib + dexamethasone as the 2™ line placement comparator and lenalidomide +
dexamethasone as the 3" line placement comparator. This was accepted by the Appraisal Committee, and the
same rationale for positioning and comparators applies for ixazomib + lenalidomide + dexamethasone. Clinical
feedback has been the predominant use of ixazomib is expected to be in a 3™ line agent prior to panobinostat and
other later line agents.

What this demonstrates is that for a disease characterised by multiple relapses and where the natural history is that
patients will eventually become treatment refractory, there are currently relatively few NICE recommended
treatment options available on the NHS in England. In addition, these treatment options have some significant
limitations. IXA+LEN+DEX overcomes many of these limitations, providing patients, clinicians and the NHS with the
choice and flexibility of an all-oral treatment option that is simple, efficacious and has a favourable toxicity profile.

In contrast to ixazomib, a significant limitation of treatment with the established PI bortezomib (and of the newer PI
carfilzomib which is currently undergoing assessment by NICE 2%) is the requirement for parenteral administration
(intravenous (1V) or subcutaneous injection (sc) for bortezomib; IV injection for carfilzomib). The licensed dosing
schedule for bortezomib (either alone, with dexamethasone, or in the combination regimen of panobinostat-
bortezomib-dexamethasone) requires two visits to the clinic per week for weeks 1 and 2 of a 21-day treatment cycle
(i.e. 32 visits to the clinic within an 8 cycle treatment schedule) 2% (see Table 7). The need for healthcare
professionals to administer bortezomib inevitably increases the burden on NHS resources and costs. In addition,
this demanding treatment schedule may adversely affect the patient and/or caregiver financially due to travel costs,
time away from work 2° as well as impacting their quality of life (e.g. the unpleasantness of having injections; time
spent travelling and at the clinic/hospital, as well as the impact on daily activities). Several reports have shown that
many patients with cancer prefer oral to parenteral therapy, 334 the reasons for which have included convenience,
the place of treatment, a dislike of needles, anxiety over an IV line, feeling less ill on oral therapy and reducing the
effort in coping with the disease. 3%3':3435 Having an all-oral combination is also particularly important for patients
who find it difficult to attend hospital appointments (e.g. older/frailer patients, those who live far away from hospital
or those who are still in employment).®6:37

Bortezomib is also associated with a number of adverse events; in particular peripheral neuropathy is a dose-
limiting toxicity which can potentially result in permanent nerve damage to the extremities, while other common
side-effects include fatigue, gastrointestinal effects, and modest cytopenias. ¢ In addition, panobinostat is
associated with severe diarrhoea and severe and fatal cardiac events, arrhythmias and electrocardiogram changes,
3940 panobinostat has a “Boxed Warning” in the US, alerting patients and healthcare professionals to these risks. °
Overall, these adverse events can lead to higher costs (i.e. to manage the adverse event), lower patient quality of
life, and premature treatment discontinuation which precludes long-term efficacious treatment. By contrast,
ixazomib has a favourable toxicity profile which facilitates patient concordance.

Other than the panobinostat-bortezomib-dexamethasone regimen (mainly used 4™ line in the UK, as explained
above), lenalidomide in combination with dexamethasone (mainly used 3™ line in the UK) is currently the only other
treatment option recommended by NICE for MM patients who have had two or more prior therapies. The
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TOURMALINE-MM1 Phase Ill randomised controlled trial (RCT), described in this submission, provides direct
head-to-head evidence of the benefits of a triplet regimen of IXA+LEN+DEX (IRd) compared to a LEN+DEX (Rd)
doublet. The benefits of the ixazomib regimen include improved progression-free survival and response rates,
without any adverse impact on safety/tolerability or patient-reported quality of life. ' These benefits were observed
consistently across key pre-specified subgroups, including patients who generally have a poor prognosis (i.e.
heavily pre-treated patients who have received 2 or 3 lines of prior therapy; patients with advanced stage disease
(1SS stage ll1); and patients with high-risk cytogenetic abnormalities). 4!

Overall, IXA+LEN+DEX (IRd) is a simple, efficacious, well tolerated and convenient treatment regimen. Ixazomib is
the first and only oral PI to be approved by the EMA, providing a much-needed, all-oral triplet option that patients
can take at home, thus reducing the burden on themselves, carers and the NHS.

The final scope issued by NICE in March 2016 and the decision problem addressed in this submission is shown in
Table 1.
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Table 1:

The decision problem

Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final NICE scope

Population

who have had at least 1 therapy.

People with relapsed or refractory multiple myeloma

Ixazomib is indicated for adult patients with multiple
myeloma who have received at least one prior therapy,
which is in-line with the NICE scope.

Clinical evidence regarding ixazomib is from the
TOURMALINE-MM1 study, which is an ongoing Phase
I, double blind RCT, examining the efficacy and safety
of ixazomib combined with lenalidomide and
dexamethasone versus placebo with lenalidomide and
dexamethasone for the treatment of adult patients with
RRMM who have received 1-3 prior therapies.

Intervention

Ixazomib in combination with lenalidomide and
dexamethasone.

Ixazomib in combination with lenalidomide and
dexamethasone

Comparator (s)

For people who have had at least 1 therapy:
e  bortezomib (with or without dexamethasone)?

e  bortezomib retreatment (with or without
dexamethasone)

e lenalidomide with dexamethasone (subject to
ongoing NICE appraisal [part review of
technology appraisal 171]).

For people who have had at least 2 therapies:
e lenalidomide with dexamethasone

e panobinostat with bortezomib and
dexamethasone.

For people who have had 1 prior therapy:

e bortezomib with dexamethasone

For people who have had at least 2 therapies:
e lenalidomide with dexamethasone

Evidence of the cost-effectiveness of IXA+LEN+DEX vs
LEN+DEX is derived from the head-to-head
TOURMALINE-MM1 trial. Evidence vs bortezomib with
dexamethasone is from a systematic review and NMA of
treatments for RRMM.

The interpretation of ‘patients who have had at least 1
therapy’ is that this relates to those with 1 prior therapy only
— this has clinical practice relevance as the comparators in
the scope are those used second line in RRMM, and this fits
into the current treatment pathway as specified in NICE
clinical guidelines. 2 This issue was discussed at the
NICE/ERG decision problem meeting with agreement that
this was the appropriate way to interpret the NICE scope.

For people who have had 1 therapy:

o We have excluded bortezomib monotherapy as this is
rarely used in UK practice;

e bortezomib retreatment is excluded as it is not funded
by NHS England.

o LEN+DEX s excluded as it is not NICE approved is not
on the CDF and has recently had a negative ACD from
NICE.

In addition to second line usage as above, the company
proposes to also position IXA+LEN+DEX as a third line
treatment (i.e. for people who have had 2 prior therapies).
The relevant comparator at third line is LEN+DEX

For people who have had 2 therapies:
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e We have excluded panobinostat with bortezomib and
dexamethasone as this is predominantly used as a 4%
line therapy in the UK (i.e.it is not a relevant comparator
at 3 line).

Outcomes

The outcome measures to be considered include:
e progression-free survival (PFS)

e overall survival (OS)

e response rates

e time to next treatment

e adverse effects of treatment

e health-related quality of life.

The submission will present the PFS, OS, best overall
response and EQ-5D endpoints using TOURMALINE-
MM1 effectiveness results for IXA+LEN+DEX.

The results from an NMA will be used as a source of
evidence for the comparison with bortezomib and
dexamethasone. In the cost-effectiveness analysis,
extrapolation of PFS and OS beyond the TOURMALINE-
MM1 and NMA based clinical trial follow-up will be
performed to estimate mean life-years and QALYs for
ixazomib and the comparator regimens.

All of the outcomes in the NICE scope have been reported
in the TOURMALINE-MM1 Phase Il study, except for time
to next treatment. However, the TOURMALINE-MM1 trial
does collect data on the following parameters that may be
useful surrogates for time to next treatment: time to
progression; time to response; and duration of response.
The clinical results for these will be presented.

NMA and cost-effectiveness results incorporating these
outcomes will be presented.

Economic analysis

The reference case stipulates that the cost
effectiveness of treatments should be expressed in
terms of incremental cost per quality-adjusted life
year.

The reference case stipulates that the time horizon
for estimating clinical and cost effectiveness should
be sufficiently long to reflect any differences in costs
or outcomes between the technologies being
compared.

Costs will be considered from an NHS and Personal
Social Services perspective.

The availability of any patient access schemes
(PASSs) for the intervention or comparator
technologies should be taken into account.

The cost-effectiveness analysis will reflect the reference
case, although no PSS costs are considered.

Patient Access Schemes (PAS) are considered for both
ixazomib and comparator treatments where relevant.

Subgroups to be
considered

Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does not include specific
treatment combinations, guidance will be issued
only in the context of the evidence that has
underpinned the marketing authorisation granted by

Clinical and economic evidence from the subgroups of
relevance to the indicated population are the focus of
this submission. These include:

e Patients who have received 1 prior therapy
e Patients who have received 2-3 prior therapies.

As explained above, the company proposes to position
IXA+LEN+DEX as a second-line and third-line treatment
only.
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the regulator.

If the evidence allows, subgroup analyses based on
number of lines of previous therapy will be

considered.
Special - The TOURMALINE-MM1 trial has included adult (age
considerations 218 years) male and female patients of different ethnic
including issues backgrounds.
related to equity or
equality

Abbreviations: EMA = European Medicines Agency; EQ-5D = EuroQol five dimensions; ITT = intent-to-treat; ISS = international staging system; NHS = National Health Service; NMA = network meta-
analysis; NMA = network meta-analysis; OS = overall survival; PAS = patient access scheme; PFS = progression-free survival; PSS = personal social services; RCT = randomised controlled trial;
RRMM = relapsed and/or refractory multiple myeloma; QALY = quality-adjusted life year

2 The NICE scope for ixazomib states the following: “NICE recommends bortezomib monotherapy as an option for treating multiple myeloma at first relapse. In clinical practice, bortezomib is often given
in combination with dexamethasone.”
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1.2 Description of the technology being appraised

Ixazomib is the first oral Pl to be approved in multiple myeloma. A description of ixazomib is shown in Table 2.

Table 2: Technology being appraised

UK approved name and brand name Ixazomib citrate (Ninlaro®)

Marketing authorisation/CE mark status On November 215t 2016, the European Commission granted a conditional
marketing authorisation for Ninlaro® (ixazomib).

Indications and any restriction(s) as Ixazomib in combination with lenalidomide and dexamethasone is

described in the summary of product indicated for the treatment of adult patients with multiple myeloma who

characteristics have received at least one prior therapy.
Restrictions/contraindications include patients with hypersensitivity to the
active substance or to any of the excipients. In addition, women should
avoid becoming pregnant while being treated with ixazomib. Ixazomib is
used in combination with lenalidomide and dexamethasone.

Method of administration and dosage The intervention consists of an all-oral triplet regimen with a once weekly
single capsule dose of ixazomib combined with lenalidomide and
dexamethasone.

The recommended dose of ixazomib is 4 mg taken once on days 1, 8 and
15 of a 28-day treatment cycle.

The recommended dose for lenalidomide is 25 mg taken daily on days 1
through 21 of a 28-day treatment cycle, whilst dexamethasone 40 mg is
taken on days 1, 8, 15 and 22 of a 28-day treatment cycle.

Abbreviations: CHMP = Committee for Medicinal Products for Human Use
Source: SmPC (Appendix 1)

1.3 Summary of the clinical effectiveness analysis

1.3.1 Identification of studies

A systematic literature review was undertaken to evaluate the relative efficacy and safety of IXA+LEN+DEX versus
other selected regimens for the treatment of RRMM.

One randomised clinical trial (RCT) of IXA+LEN+DEX in adult patients with RRMM was identified (TOURMALINE
MM-1). 42 Evidence versus the other relevant comparators in the NICE scope (i.e. bortezomib with
dexamethasone) is derived from a network meta-analysis (NMA) using studies identified in the systematic literature
review.

1.3.2 TOURMALINE-MM1 study design

Clinical evidence regarding ixazomib is from the TOURMALINE-MM1 study, which is an ongoing Phase lll, double
blind RCT, examining the efficacy and safety of IXA+LEN+DEX versus LEN+DEX for the treatment of adult patients
with RRMM who have received 1-3 prior therapies.” The double-blind design is a particular strength of the
TOURMALINE-MM1 study and one that differentiates it from other trials of new agents for RRMM, most of which
have an open label design.
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Patients were randomly assigned in a 1:1 ratio to receive either oral ixazomib 4 mg or matching placebo capsule on
days 1, 8, and 15, plus oral lenalidomide 25 mg on days 1-21 and oral dexamethasone 40 mg on days 1, 8, 15, and
22, in 28-day cycles. Randomisation was stratified by number of prior therapies (1 vs. 2 or 3), previous proteasome
inhibitor exposure (naive vs. exposed), and International Staging System (ISS) disease stage (I or Il vs. ll). *
Treatment continued until disease progression or unacceptable toxicity.

In addition to the outcomes from the entire ITT population (i.e. all patients who were randomised [n=722]), the study
also analysed outcomes in pre-specified subgroups according to baseline demographics and disease
characteristics, including patients who had received 1 prior therapy (n=425) and who had received 2 or 3 prior lines
(n=297). Therefore, the study reports evidence in the patient populations that are of interest for the NICE scope.

The outcomes of interest in the NICE scope (Table 1) that were assessed in this study i.e. progression free survival,
overall survival, response rates, adverse effects of treatment and health-related quality of life are presented.
However, because the TOURMALINE-MM1 study does not collect data on time to next treatment, the following
parameters that may be useful surrogates have been reported: time to progression; time to response; and duration
of response.

To date there have been two interim analyses. At the data cut-off for the first interim analysis (30 October 2014),
median follow-up was 14.8 months and 14.6 months in the IXA+LEN+DEX and LEN+DEX groups, respectively. As
the primary endpoint of improved PFS was met at the first analysis, this was the final statistical analysis of the
primary endpoint (primary analysis). Data from the second pre-planned interim analysis (cut-off date: 121" July 2015,
median follow-up of ~23 months) is also presented — a non-inferential PFS analysis was also conducted at the
second interim analysis. Adverse events are reported from the longer duration second interim analysis.

1.3.3 Clinical effectiveness of IXA+LEN+DEX vs. LEN+DEX

The TOURMALINE-MM1 study has shown that the addition of IXA to LEN+DEX significantly improves outcomes
including PFS and response rates, with limited additional toxicity.

A statistically significant PFS improvement was demonstrated with IXA+LEN+DEX vs LEN+DEX in patients with
RRMM (ITT population at the primary analysis of PFS: median, 20.6 months vs. 14.7 months; hazard ratio (HR)
0.74, p=0.012; median follow-up ~15 months), showing a clinically meaningful ~6 month improvement in median
PFS. In addition, median PFS in the 2 or 3 prior therapies stratified subgroup was not estimable (NE) for
IXA+LEN+DEX versus 12.9 months for LEN + DEX (HR 0.58; p=0.0033). PFS benefit was also observed
consistently across other key pre-specified subgroups, including in poor-prognosis subgroups such as elderly
patients, patients with advanced stage disease, and patients with high-risk cytogenetic abnormalities (for whom the
LEN+DEX doublet is emerging as sub-optimal treatment) 4!

With median follow-up of ~23 months, overall survival was not yet mature. Follow-up is ongoing, with OS data from
the third interim analysis (IA3) expected in Q2 2017 and final OS analysis expected in Q3 2019.

Overall response rates (ORR) in the ITT population were 78.3% in the IXA+LEN+DEX group and 71.5% in the
LEN+DEX group (p=0.04). Responses were rapid and durable and deepening responses were noted with
increasing treatment duration; median time to response was 1.1 months vs. 1.9 months, and median duration of
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response was 20.5 months vs. 15.0 months, in the IXA+LEN+DEX and LEN+DEX arms, respectively. ORRs were
also 80.4% vs. 67.1% in patients who had received 2 or 3 prior lines of therapy, respectively.

Reflecting the findings of the primary endpoint of PFS, time to progression (TTP) was also significantly longer in the
IXA+LEN+DEX vs. LEN+DEX arm (ITT population: median 21.4 months vs. 15.7 months: HR: 0.71, p=0.007). In
patients who had received 2 or 3 prior lines of therapy, the median TTP was not estimable vs. 12.9 months at the
first interim analysis (median follow-up of 15 months) and was 28.8 months vs. 14.1 months at the second interim
analysis (median follow-up of 23 months).

There was no adverse impact on patient-reported quality of life (EORTC-QLQ-C30 and MY-20 questionnaires) from
the addition of IXA to LEN+DEX in this double-blind study. This is particularly noteworthy given the tendency to
overestimate quality of life benefit in open-label studies.

1.34 Safety and tolerability of IXA+LEN+DEX vs. LEN+DEX '

Ixazomib triple therapy had a manageable tolerability profile. The frequencies of serious adverse events (47% vs.
49%), discontinuations due to adverse events (17% vs. 14%) and on-study deaths (4% vs. 6%) were similar in both
the IXA+LEN+DEX and LEN+DEX groups. Overall, 74% and 69% of patients experienced grade =3 adverse
events. The only grade =23 adverse event for which there was a 25% difference between the IXA+LEN+DEX and
LEN+DEX groups was thrombocytopenia, a known side effect of bortezomib and carfilzomib 4344 and for which
there were no apparent clinical sequelae. Addition of IXA to LEN+DEX resulted in a slightly increased rate of
peripheral neuropathy (27% vs. 22%), with only 2% being grade 3 events (compared with 6% with subcutaneous
bortezomib 4% and 3% with carfilzomib in other clinical trials).

Duration of therapy with the IXA+LEN+DEX regimen was prolonged, with half of the patients having received at
least 18 cycles at the 23-month analysis. Treatment compliance appeared high and similar between the groups,
consistent with the observed tolerability of ixazomib, and suggesting that the all-oral ixazomib triplet regimen was as
simple and convenient for patients to take as the lenalidomide-dexamethasone doublet regimen.

The safety data was consistent across the subgroups by prior line of therapy and the overall safety population;
despite having received more prior therapy, patients in the subgroup who received 2 or 3 prior therapies did not
experience more AEs than patients with 1 prior therapy.

Overall, the favourable tolerability profile of IXA+LEN+DEX is important in RRMM patients who are typically older
and less fit. Taken together with its efficacy and convenient oral dosing schedule, the favourable tolerability profile
of ixazomib represents a therapeutic innovation and offers a significant benefit for patients with RRMM.

1.3.5 Network meta-analysis: Clinical effectiveness of IXA+LEN+DEX vs BORT+DEX in 1 prior
therapy

The results from the NMA show the relative efficacy benefits of IXA+LEN+DEX vs BORT+DEX, the main
comparator for a positioning of one prior line of therapy:

e For PFS, a hazard ratio of 0.72 (95% credible interval (Crl) 0.41, 1.19) was estimated, showing a numerical
benefit for IXA+LEN+DEX
e For OS, there was a significant benefit estimated for IXA+LEN+DEX with a HR of 0.31 (95%Crl:0.13, 0.65)
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e For ORR an odds ratio of 0.88 (95%Crl: 0.35, 1.88) was estimated, showing a numerical benefit for LEN+DEX,
although not significant and in a scenario analysis was favourable for IXA+LEN+DEX.

e For BoR there was a significant benefit for IXA+LEN+DEX with an OR of 3.82 (95%Crl: 1.32, 8.93)

¢ Treatment discontinuations due to AEs (safety measure) showed a difference vs BORT+DEX, which was
numerically worse for IXA+LEN+DEX but which was not statistically significant (OR= 2.58, 95%Crl: 0.81, 6.32).

There are some limitations to the NMA to support the relative clinical effectiveness of IXA+LEN+DEX vs
BORT+DEX in RRMM patients who have received one prior therapy, in particular there is not specific comparator
data published or available with which to form a network for this comparison, hence 1+ prior therapy evidence had
to be used as a proxy. However, the advantage of this data is that is relatively robust as it is based on a larger
dataset and can be considered generalisable for a specific 1 prior treatment RRMM patient population.

Other limits of the NMA were that only fixed effects modelling was possible for each of the networks, and there were
limited studies with the approved doses for the comparator. Therefore, for some outcomes (such as PFS), dose
specific studies had to be combined with studies with other doses or where none were specified. In general there
were no heterogeneity issues in the networks, with the exception of the ORR network. In the base case, evidence
networks were based on all evidence, both RCT and observational, and used specific approved doses and
evidence from study primary publications. However, in general scenario analysis demonstrated low sensitivity in the
HRs and ORs to using only RCT evidence, combining all dose studies, or using later datacuts/evidence (with the
exception of the ORR analysis).

Although there is head to head data for IXA+LEN+DEX vs. LEN+DEX from the TOURMALINE MM-1 study, this
comparison is still included in the NMA; however, because each patient population and outcome is only really
informed by this study, the results from the NMA do not differ from those in this study as reported Section 4.

1.4 Summary of the cost-effectiveness analysis

The cost-effectiveness of IXA+LEN+DEX in RRMM has been evaluated compared with BORT+DEX for 2™ line use,
and compared with LEN+DEX for 3 line use. The ICERs presented in this submission are above the conventional
thresholds of cost-effectiveness adopted by NICE, but are highly uncertain due primarily to the immaturity of the OS
and ToT data. There is reason to believe that the ICERs could be much more favourable for XA, but the economic
argument requires further trial follow-up and real world data collection to establish this (see Section 5.11). Clinical
opinion received has indicated that the most feasible positioning and area of greatest unmet need is for the use of
IXA+LEN+DEX as a 3" line regimen.

The economic model used a partitioned survival model approach based upon progression status and survival to
model movement between three independent health states: pre-progression, post-progression and death. Time on
treatment was modelled independently and could surpass progression, in line with observed data from the pivotal
TOURMALINE-MM1 clinical trial. The comparison of IXA+LEN+DEX with BORT+DEX at a second line positioning
used data from the TOURMALINE-MM1 clinical trial for IXA+LEN+DEX and data obtained from an NMA for
BORT+DEX relative to LEN+DEX. Due to scarcity of data for a specific one prior therapy population for the
comparator from the NMA, hazard/odds ratios for OS, PFS and ORR were obtained from a 1+ prior therapies
population instead and assumed generalisable. The comparison of IXA+LEN+DEX with LEN+DEX at a third line
positioning used data directly from the TOURMALINE-MM1 clinical trial, with the outcomes from the 2+ prior
therapies population used as representative for the outcomes associated with this positioning. This consisted of
patients who had received either 2 or 3 prior treatments, and combined represented a pre-specified sub-group in
the TOURMALINE MM1 study, hence was robust evidence to use in the model.

Company evidence submission for Ixazomib citrate in combination with lenalidomide and dexamethasone for
relapsed or refractory multiple myeloma ID 807 Page 24 of 315



Health related quality of life was captured within the economic model using a regression equation fit to the patient
level data from the TOURMALINE-MM1 (TMM1) clinical trial. Explanatory variables included in the regression
equation were: response, hospitalisation, adverse events grade 3 or 4 (including new primary malignancies) and
whether a patient was in Grade 3 or 4 (including new primary malignancies) and whether a patient was in the final
stages of life (<3 months to death). Therefore, disutilities associated with adverse events were incorporated in the
regression equation. To avoid double counting, hospitalisations associated with adverse events were not included.
Costs and resource use were included for treatment, administration, adverse events, concomitant mediations,
hospitalisations, post-progression therapies and terminal care costs. Estimates of resource use were sourced from
the International Myeloma Foundation Patient Handbook or clinical advice. All costs were costed using UK specific
sources.

In line with NICE process, results are presented (Table 3 and Table 4) including the PAS for lenalidomide
(treatment beyond 26 treatment cycles is refunded). Full incremental analysis was not presented for
IXA+LEN+DEX, BORT+DEX and LEN+DEX as the comparators for IXA+LEN+DEX differ depending on positioning
(2" or 3 line).

Table 3: Base case results, IXA+LEN+DEX compared with BORT+DEX at a second line positioning (without PAS
— see separate PAS template for with PAS results)

Technologies Total costs | Total Total Incremental Incremental Incremental ICER (£) versus
(£) LYG QALYs costs (£) LYG QALYs baseline (QALYSs)

BORT+DEX £38,770 2.452 1.596 - - - -

IXA+LEN+DEX B 5943 3.932 [ ] 3.491 2.336 [ ]

Key: BORT, bortezomib; DEX, dexamethasone; ICER, incremental cost-effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; LYG, life
years gained; QALYs, quality-adjusted life years

Table 4: Base case results, IXA+LEN+DEX compared with LEN+DEX at a third line positioning (without PAS —
see separate PAS template for with PAS results)

Technologies Total costs | Total Total Incremental Incremental Incremental ICER (£) versus

(£) LYG QALYs costs (£) LYG QALYs baseline (QALYS)
LEN+DEX £91,428 3.324 2.2041 - - - -
IXA+LEN+DEX B 2708 3.1736 [ 1.385 0.9694 [ ]
Key: DEX, dexamethasone; ICER, incremental cost-effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; LYG, life years gained; QALYs,
quality-adjusted life years

Treatment with IXA+LEN+DEX is shown to increase the life years and QALYs compared with current UK treatment
in both the 1 prior therapy and 2+ prior therapies populations (3.49 and 2.34 for the 1 prior therapy population and
1.39 and 0.97 for the 2+ prior therapies population). Probabilistic analysis found that IXA+LEN+DEX was
associated with a QALY gain in 99.0% and 96.6% of the simulations in the 1 prior therapy and 2+ prior therapies
populations.

Company evidence submission for Ixazomib citrate in combination with lenalidomide and dexamethasone for
relapsed or refractory multiple myeloma ID 807 Page 25 of 315




However, clinically effective and relatively safe treatments often result in patients continuing on treatment for longer.
This is shown in the economic analysis as IXA+LEN+DEX is shown to accrue additional costs from treatment,
resource use whilst on treatment and TRAEs. Furthermore, increases in survival were associated with increased
post-progression costs (+£140 in the 1 prior therapy population and +£10,682 in the 2+ prior therapies population).

Sensitivity and scenario analyses demonstrated that the results were sensitive to key parameters, with the main
areas of uncertainty associated with:

o Estimates of relative survival between IXA+LEN+DEX and BORT+DEX in the 1 prior therapies population
and between IXA+LEN+DEX and LEN+DEX in the 2+ prior therapies population.
e Absolute and relative duration of treatment estimates for all comparators

The results from this submission provide the first economic analysis using the initial data set from the randomised
controlled trial: TMM1. These data show an improvement in progression free survival. However, due to the
immaturity of the survival data the impact on overall survival is inconclusive. Ixazomib is the first and currently the
only approved oral proteasome inhibitor, offering a convenient, fixed dose, once-weekly, single capsule
administration with benefits for patients, carers and the NHS. Ixazomib also has a favourable safety profile
compared to some other new RRMM therapies. The impact of AEs on costs and QALYs has been included in the
economic analysis. However, the full benefits to clinicians and patients of a favourable AE profile are hard to fully
capture within the QALY framework. Alongside being an oral treatment, the favourable AE profile is an important
attribute of ixazomib when compared to other therapies that are being considered for a 3™ line positioning in the
treatment pathway such as carfilzomib (which has a resource intensive IV administration schedule and is
associated with rare but serious CV adverse events.)

In performing the economic analysis, a paradox has been identified due to the combination of ixazomib with
lenalidomide (+DEX). The high cost of the latter therapy means that only with a very low (or almost zero) price of
ixazomib is it possible for ixazomib with lenalidomide (+DEX) to meet conventional thresholds of cost-effectiveness;
a cost of £6 per capsule and £175 per capsule to achieve a £30,000 WTP threshold for the 1 prior therapy and the
2+ prior therapies populations respectivly. This is a paradox that needs to be considered in this appraisal when
interpreting the cost-effectiveness of ixazomib.

Within the 2+ prior therapies population analysis, another scenario considered only costing the additional LEN+DEX
in the IXA+LEN+DEX regimen, over and above what was received in the LEN+DEX regimen; this reduced the ICER
from | ltc BBl \Whilst exploratory for the 2+ prior line population this ICER is potentially more
representative of the cost-effectiveness of IXA+LEN+DEX compared to current UK standard of care, as without the
introduction of IXA to the UK market LEN+DEX would still be administered. Therefore, tt should be considered that
the consequences of introducing IXA+LEN+DEX should only include the costs associated with IXA and the
additional LEN+DEX for a fair assessment of the cost-effectiveness of IXA+LEN+DEX vs LEN+DEX.

The current base case ICERs (presented in this submission without a PAS) are not sufficient for IXA+LEN+DEX to
be considered as a cost-effective use of resources based on conventional cost-effectiveness thresholds used by
NICE. However, we believe the high uncertainty and the potential for improved cost-effectiveness makes IXA a
candidate for funding via the CDF alongside a data collection plan (see Section 1.5 and Section 5.11.1).

A PAS consisting of a simple price discount on the list price of ixazomib has been submitted to PASLU, and the
results are presented with PAS in the separate PAS template. This PAS is designed to give a price of ixazomib
similar to other treatments routinely used in clinical practice for RRMM. The PAS improves the cost-effectiveness of
IXA+LEN+DEX vs. the comparators considered.
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141 Incremental cost-effectiveness results

Incremental analysis was not applicable as there was only one comparator for each of the two patient populations
of interest.

1.5 Consideration for Cancer Drugs Fund (CDF)

As of July 2016, NICE is able to recommend a medicine for use within the CDF when it considers there to be
plausible potential for the medicine to satisfy the criteria for routine commissioning but there remains uncertainty
surrounding the clinical data. Takeda believes ixazomib is a potentially suitable candidate to be recommended for
inclusion within the CDF for two years (up to Q3 2019), as this would enable the collection of key clinical data such
as more mature overall survival and time on treatment data which would better inform the cost-effectiveness of the
IXA+LEN+DEX regimen (see also section 5.11.1).

The TOURMALINE MM-1 study was designed with three sequential interim analyses plus a final analysis for OS. At
the first interim analysis (~15 months median follow up), the PFS results crossed the pre-specified O’Brien-Fleming
boundary demonstrating a statistically significant benefit of the IXA+LEN+DEX regimen versus LEN+DEX (HR 0.74,
95% CI1 0.59-0.94, p=0.012). As per the statistical plan, this was the final statistical analysis of PFS and the study
has continued in a double-blind manner in order to obtain more mature OS data.

At time of this NICE submission, there have been two interim analyses (IA1 and I1A2 at ~15 months and ~23 months
follow up, respectively). At IA1, only 107 (22%) of the pre-specified 486 deaths required for the final OS analysis
had occurred (51 in the IXA+LEN+DEX arm and 56 in the LEN+DEX arm). At the second interim analysis, there
were 171 deaths (81 in the IXA+LEN+DEX group, 90 in the LEN+DEX group), which represents only 35% of the
pre-specified number of deaths required for final OS analysis. Both interim analyses have indicated a trend for an
OS advantage with IXA+LEN+DEX versus LEN-DEX. This trend is present within both the ITT population (HRs 0.9
and 0.87) and the stratified 2-3 prior line subgroup (HRs 0.62 and 0.65; see Table 5). Therefore, due to the short
follow up and limited number of deaths, OS results are immature and likely underestimate the true OS benefit with
IXA+LEN+DEX. The third interim and final OS analyses are due in Q2 2017 and Q3 2019, respectively. With this
additional follow up, a statistically significant OS benefit may emerge.

In addition, more mature data would provide increased certainty related to duration of treatment. This would better
inform time on treatment, as the current short follow up may result in an overestimation in the modelled duration of
time on treatment. Inclusion of ixazomib on the CDF would therefore allow RRMM patients to benefit from interim
access to the all oral triplet IXA+LEN+DEX regimen, while OS and time on treatment results mature within the
TOURMALINE MM-1 study.
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Table 5: Summary of OS Results at the First and Second Interim Analyses

Variable Entire ITT population Subgroup: 2-3 prior lines
IRd Rd Statistical IRd Rd Statistical
(N=360) (N=362) analysis: (N=148) (N=149) analysis:
HR (95% CI) HR (95% CI)
First interim analysis: median follow-up of ~15 months
OS: median, NE NE HR: 0.90 NE NE HR: 0.62
months (0.62, 1.32) (0.35, 1.09)
Second interim analysis: median follow-up of ~23 months
OS‘ median, NE NE HR: 0.87 NE NE HR: 0.65
months (0.64, 1.18) (0.41,1.02)
p=0.359

Abbreviations: AE = adverse event; IRd = ixazomib + lenalidomide + dexamethasone; Rd = placebo + lenalidomide + dexamethasone;
NE: not estimable

In addition to more mature OS results and more data on time on treatment from the TOURMALINE MM1 pivotal
trial, inclusion in the CDF would allow real-world evidence to be collected on the effectiveness and safety of
ixazomib in the UK setting. Since January 2016, ixazomib (for use in combination with LEN and DEX) has been
available through a global compassionate use, named patient program (NPP). As of December 2016, a significant
number of UK patients have been enrolled into the NPP and have received treatment with IXA+LEN+DEX. Inclusion
in the NPP has been restricted to RRMM patients who fulfil the inclusion criteria for TOURMALINE-MM1 and
therefore the licenced indication for ixazomib (see Section 2.2.5 for further details). At a recent advisory board, UK
clinicians with experience of managing patients on IXA+LEN+DEX within the NPP have confirmed that it would be
feasible to retrospectively collect data for PFS, OS, time to next treatment, dose reductions and toxicities. Initiation
of a retrospective, non-interventional study using data collected from the NPP could be used to confirm the efficacy
and safety of IXA+LEN+DEX in routine UK clinical practice in a population that is reflective of the reimbursed
population. However, with a current maximum of only 1 year of follow up, efficacy results will currently be immature
and so further, prospective follow-up will be required.

In conclusion, ixazomib is a suitable candidate to be considered for the CDF as the additional two years would allow
for data collection to increase the certainty of key clinical parameters with the prospect of more robust overall
survival benefit estimates and clarity on the usual duration of treatment that would be expected to lead to improved
ICER estimates for IXA+LEN+DEX (see also Section 5.11.1) while allowing timely access to a novel, effective
therapy for patients with this incurable disease.
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2. The technology

2.1 Description of the technology

211 Name and therapeutic class

Brand name: Ninlaro®
Approved name: Ixazomib (formulated as ixazomib citrate)
Takeda research compound name: MLN9708

Chemical name: 1,3,2-dioxaborolane-4,4-diacetic acid, 2-[(1R)-1-[[2-[(2,5-dichlorobenzoyl)amino]acetyl]amino]-3-
methylbutyl]-5-oxo-

Therapeutic class: Other Antineoplastic Agents, ATC code: LO1XX50

2.1.2 Mechanism of action

Ixazomib is a small-molecule, proteasome inhibitor (PI) that reversibly inhibits the 20S proteasome core of the 26S
proteasome complex. The ubiquitin-proteasome system (UPS) is the major regulatory system through which protein
homeostasis occurs and represents the primary mechanism by which cells degrade proteins, including those
involved in growth control, cell cycle regulation, and apoptosis. The 26S proteasome is composed of a catalytic
proteolytic core (20S) flanked by two regulatory subunits (19S) (Figure 1). Inhibition of the 20S proteasome pathway
has been proven important in the treatment of multiple myeloma (MM). Bortezomib, a drug administered
intravenously or subcutaneously, was the first Pl in class and has validated the proteasome as an effective anti-
cancer target in MM. 46 The rationale for targeting the proteasome in MM is that malignant plasma cells produce
large amounts of immunoglobulin that eventually has to be degraded, leading to a higher level of proteasome
activity than in normal cells 4" When protein homeostasis is disrupted by a PI, the MM cells undergo apoptosis more
readily than normal cells, “¢ thus conferring selectivity to these agents.

Ixazomib refers to the biologically active, boronic acid form of the drug substance (MLN2238) (Figure 1). The drug
substance is administered as a stable citrate ester, ixazomib citrate, a prodrug of ixazomib (MLN9708). In
physiological conditions, ixazomib citrate rapidly hydrolyses to the biologically active boronic acid, ixazomib, which
potently, reversibly, and selectively inhibits the proteasome (Figure 1). Ixazomib (like bortezomib and another PI,
carfilzomib) preferentially binds to and inhibits chymotrypsin-like activity of the 5 subunit of the 20S proteasome
and, at higher concentrations, inhibits the activity of the 31 and B2 sites (Figure 1). Whereas carfilzomib is an
irreversible inhibitor of the 20S proteasome, ixazomib and bortezomib are both reversible inhibitors, and ixazomib
has a shorter proteasome dissociation half-life than bortezomib (i.e inhibition is more rapidly reversible). Ixazomib is
the first oral Pl to be approved for the treatment of MM. 48
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Figure 1: Mechanism of action of ixazomib
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Ixazomib citrate (MLN9708)
administered orally as a capsule is rapidly absorbed and hydrolysed to the biologically active form (MLN2238) when it comes in contact with
aqueous plasma. Ixazomib blocks protein degradation by inhibiting the 20S catalytic subunit of the 26S proteasome. More specifically, at lower
concentrations, MLN2238 inhibits the B5 chymotrypsin-like subunit, which cleaves proteins after hydrophobic residues. At high concentrations,
MLN2238 inhibits the B1 caspase-like subunit and 2 trypsin-like subunit, which cleave proteins after acidic and basic residues, respectively.
Source: Muz et al 2016 3

Cell-based studies have shown ixazomib to result in the anticipated downstream pathway inhibition arising from
proteasome inhibition in MM cells, including increased levels of ubiquitinated proteins and apoptotic markers,
activation of the endoplasmic reticulum stress response, and up-regulation of proteins degraded by the proteasome
such as the tumour suppressor p53 and the cell cycle inhibitor p21. 4° Effects on the nuclear factor-kB pathway
have also been demonstrated. “° In MM cell lines, ixazomib has been shown to reduce cell viability and to have
cytotoxicity, and synergistic activity has been demonstrated with lenalidomide. ° Additionally, disruption of the
bone marrow microenvironment has been seen, with ixazomib inhibiting bone marrow stromal cell-induced
proliferation, along with promotion of osteoblastogenesis and inhibition of osteoclast activity. *° In mouse xenograft
models of MM, ixazomib resulted in tumour growth inhibition and prolonged survival. *° and showed inhibition of
bone resorption and alleviation of osteolytic bone disease. **°' Marketing authorisation/CE marking and health
technology assessment.

213 UK marketing authorisation

On November 215t 2016, the European Commission granted a conditional marketing authorisation for Ninlaro®
(ixazomib).
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214

Indication

The indication for ixazomib is: “Ninlaro in combination with lenalidomide and dexamethasone is indicated for the
treatment of adult patients with multiple myeloma who have received at least one prior therapy.”

The SmPC posology indicates that ixazomib is used in combination with lenalidomide and dexamethasone. The
SmPC is shown in Appendix 1.

21.5

Restrictions and contraindications

The SmPC for ixazomib states the following contraindications, and special warnings and precautions for use.

Contraindications

Hypersensitivity to the active substance or to any of the excipients listed in

Table 6.
Table 6: Excipents in ixazomib (NINLARO)
Components NINLARO 4 mg hard capsules | NINLARO 3 mg hard capsules | NINLARO 2.3 mg hard capsules

Capsules contents

Microcrystalline cellulose
Magnesium stearate
Talc

Microcrystalline cellulose
Magnesium stearate
Talc

Microcrystalline cellulose
Magnesium stearate
Talc

Capsules shell

Gelatin

Titanium dioxide (E171)
Yellow iron oxide (E172)
Red iron oxide (E172)

Gelatin
Titanium dioxide (E171)
Black iron oxide (E172)

Gelatin
Titanium dioxide (E171)
Red iron oxide (E172)

Printing ink

Shellac

Propylene glycol
Potassium hydroxide
Black iron oxide (E172)

Shellac

Propylene glycol
Potassium hydroxide
Black iron oxide (E172)

Shellac

Propylene glycol
Potassium hydroxide
Black iron oxide (E172)

Special warnings and precautions for use

Thrombocytopenia

Thrombocytopenia has been reported with ixazomib with platelet nadirs typically occurring between Days 14-21 of
each 28-day cycle and recovery to baseline by the start of the next

cycle.

Platelet counts should be monitored at least monthly during ixazomib treatment. More frequent monitoring should
be considered during the first three cycles as per the lenalidomide SmPC. %2 Thrombocytopenia can be managed
with dose modifications and platelet transfusions as per standard medical guidelines.

Gastrointestinal toxicities
Diarrhoea, constipation, nausea and vomiting have been reported with ixazomib, occasionally requiring use of
antiemetic and antidiarrhoeal medicinal products and supportive care. The dose should be adjusted for severe
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(Grade 3—4) symptoms. In case of severe gastrointestinal events, monitoring of serum potassium level is
recommended.

Peripheral neuropathy

Peripheral neuropathy has been reported with ixazomib. The patient should be monitored for symptoms of
peripheral neuropathy. Patients experiencing new or worsening peripheral neuropathy may require dose
modification.

Peripheral oedema

Peripheral oedema has been reported with ixazomib. The patient should be evaluated for underlying causes and
provide supportive care, as necessary. The dose of dexamethasone should be adjusted per its prescribing
information or ixazomib for Grade 3 or 4 symptoms.

Cutaneous reactions
Rash has been reported with ixazomib. Rash should be managed with supportive care or with dose modification if
Grade 2 or higher.

Hepatotoxicity

Drug-induced liver injury, hepatocellular injury, hepatic steatosis, hepatitis cholestatic and hepatotoxicity have been
uncommonly reported with ixazomib. Hepatic enzymes should be monitored regularly and the dose should be
adjusted for Grade 3 or 4 symptoms.

Pregnancy

Women should avoid becoming pregnant while being treated with ixazomib. If ixazomib is used during pregnancy or
if the patient becomes pregnant while taking ixazomib, the patient should be apprised of the potential hazard to the
foetus.

Women of childbearing potential must use highly effective contraception while taking ixazomib and for 90 days after
stopping treatment. Women using hormonal contraceptives should additionally use a barrier method of
contraception.

Posterior reversible encephalopathy syndrome

Posterior reversible encephalopathy syndrome (PRES) has occurred in patients receiving ixazomib. PRES is a rare,
reversible, neurological disorder, which can present with seizure, hypertension, headache, altered consciousness,
and visual disturbances. Brain imaging, preferably Magnetic Resonance Imaging, is used to confirm the diagnosis.
In patients developing PRES, discontinue ixazomib.

Strong CYP3A inducers

Strong inducers may reduce the efficacy of ixazomib, therefore the concomitant use of strong CYP3A inducers such
as carbamazepine, phenytoin, rifampicin and St. John’s Wort (Hypericum perforatum), should be avoided. Closely
monitor patients for disease control

if co-administration with a strong CYP3A inducer cannot be avoided.

21.6 Regulatory process and timelines
On 30" July 2015, Takeda applied for marketing authorisation for ixazomib to the European Medicines Agency
(EMA), using the centralised procedure. The Committee for Medicinal Products for Human Use (CHMP) of the EMA
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granted an accelerated assessment to ixazomib; this is awarded to medicines deemed to be of major public health
interest and, in particular, therapeutic innovation.

The EMA dossier was based on the same dataset utilised for the US FDA submission, which led to FDA approval in
November 2015. Following data submissions and scientific discussions, the CHMP acknowledged that the
TOURMALINE-MM1 study had met its primary endpoint at the first pre-planned interim analysis with a clinically
significant median increase of PFS with the ixazomib regimen (IXA+LEN+DEX) versus control (LEN+DEX) (HR
0.74; p=0.012), especially as it showed a consistent benefit in patients with high-risk cytogenetic abnormalities,
across subgroups, and other endpoints. In addition, no important uncertainties were identified in relation to
ixazomib’s safety profile. As the primary endpoint had been achieved this became the final statistical analysis for
PFS. In accordance with the study protocol plan all future statistical analyses (pre-specified interim analyses 2, 3
and Final) would be assessing overall survival. At the time of the second interim analysis (data cut July 2015; ~23
months follow up) an analysis on overall survival was conducted in line with the study protocol. In addition, there
was a non-inferential analysis of PFS, overall response rates and TTP for the ITT population and this showed a
reduced difference in effect between arms compared to the first interim analysis (hazard ratio for PFS of 0.82 (95%
C1 0.67, 1.0; p=0.054). As the p-value for the primary endpoint was higher than that usually required by the EMA for
a medicine with a single pivotal trial the CHMP requested that Takeda look to identify a subgroup of patients with a
poor prognosis where the risk-benefit of ixazomib was more certain. Takeda and the CHMP were unable agree on
such a subgroup within the constraints of the regulatory timeframe. The CHMP therefore issued a negative opinion
for ixazomib on 26" May 2016.

Following the negative CHMP opinion, Takeda submitted an appeal for a re-examination. As part of the appeal, on
September 5" 2016, the CHMP consulted with an independent Scientific Advisory Group (SAG) for Oncology which
included multiple myeloma experts. The SAG reached the following conclusions:

- The SAG considered unanimously that the data submitted on the basis of the primary ITT analysis of PFS of
TOURMALINE-MM1 (HR=0.742; p=0.012), and, importantly, the favourable toxicity profile, established a
clear positive benefit-risk balance in the ITT population.

- The SAG discussed the results of the second interim analysis and concerns on data maturity. The SAG
considered that on the basis of the primary PFS analysis (i.e. the first interim analysis), which was
conducted according to the pre-specified statistical considerations, the trial had met its objective of showing
a statistically and clinically significant improvement in PFS.

- The maturity of the dataset was considered adequate and consistent with that of other pivotal trials in this
setting. The number of events was considered to be in line with what is generally expected in the field for
trials of this size in this patient population. Hence, the ITT analysis was therefore considered mature and the
observed effect (an approximate 6-month improvement in median PFS) as clinically relevant. The SAG
concluded that the fact that a subsequent exploratory interim analysis showed some uncertainty about the
level of statistical significance was not enough to change their conclusions about a clear beneficial effect in
terms of PFS on the basis of the pre-planned (and, for PFS, the final) analysis.

- The supportive data from the China Continuation Study (a Phase lll, randomised, double-blind, multicentre
study comparing oral IXA+LEN+DEX versus LEN+DEX in adult patients with RRMM) provided corroborative
findings in terms of a statistical and clinically significant effect in terms of PFS (HR=0.598; p=0.035). The
robustness of this conclusion is also supported by internal consistency; namely, the favourable trends in
terms of OS in the pivotal and supportive studies (HR=0.868, p=0.36, and HR=0.323, p=0.013,
respectively).

- Concerning the benefit-risk balance, given the favourable toxicity profile of ixazomib, the SAG was confident
that a positive benefit-risk balance has been established for ixazomib.
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- The SAG also considered that ixazomib is the first agent to allow oral triple combination therapy, which
represents a therapeutic innovation in terms of convenience for patients.

- The fact that the results are based on a single pivotal trial is not considered an issue in view of the
convincing results, the supportive evidence from the China Continuation Study and the entirety of the
evidence.

Following the advice from the SAG and considering all of the detailed grounds for re-examination, including review
of data on quality, safety and efficacy, the CHMP concluded that the delay in disease progression observed with
ixazomib in the TOURMALINE-MM1 study was clinically relevant. Any remaining uncertainty seemed acceptable
given the favourable toxicity profile, and that ixazomib is the first agent to allow oral triple combination therapy in
this patient population, which represents a therapeutic innovation in terms of convenience for patients. Therefore,
on 15" September 2016 the CHMP re-examined its initial opinion and, in its final and binding opinion,
recommended the granting of a conditional marketing authorisation for Ninlaro (ixazomib) in the following indication:

“NINLARO in combination with lenalidomide and dexamethasone is indicated for the treatment of adult patients with
multiple myeloma who have received at least one prior therapy”

The CHMP considered that ixazomib fell within the scope of European Commission regulations concerning the
granting of a conditional marketing authorisation and fulfilled this on the basis that:

a) The benefit/risk balance of ixazomib is positive:

The 5.9 months gain in PFS data observed in the final statistical analysis of PFS in the ITT population in
TOURMALINE-MM1 is significant and clinically relevant in RRMM (as part of its analysis the CHMP concluded that
recently approved drugs for the treatment of MM have shown improvements in median in PFS in the range of 4 to 6
months). Together with the low toxicity of ixazomib and the benefit of the oral dosing regimen, the benefit-risk
balance is considered positive.

b) As part of the conditional marketing authorisation, Takeda will provide additional data to confirm
efficacy and safety of ixazomib from ongoing studies, including:

- The 3rd interim analysis and final OS report from the TOURMALINE-MM1 study.

- Final OS results from C16010 China Continuation study (a Phase Ill, randomised, double-blind, multicentre study
comparing oral ixazomib plus lenalidomide and dexamethasone versus placebo plus lenalidomide and
dexamethasone in adult patients with RRMM).

- Primary endpoint PFS results from study C16014 (a Phase Ill, randomised, double-blind, multicentre study
comparing oral ixazomib plus lenalidomide and dexamethasone versus placebo plus lenalidomide and
dexamethasone in adult patients with newly diagnosed MM not eligible for ASCT).

- Primary endpoint PFS results from study C16019 (a Phase lll, randomised, placebo-controlled, double-blind study
of oral ixazomib maintenance therapy in patients with MM following ASCT).

- Descriptive data from study NSMM-5001 (a global, prospective, non-interventional, observational study of
presentation, treatment patterns, and outcomes in MM patients).

Data is expected to be provided by Takeda to the EMA for the China Continuation study by December 2016, for the
study C16014 by December 2017, for the study C16019 by December 2018, and for study NSMM-5001 and
TOURMALINE-MM1 by December 2019.

c) Ixazomib fulfils an unmet medical need:
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The efficacy benefit of ixazomib is comparable with other therapies, but due to the significantly lower toxicity and
the additional benefits of an oral dosing regimen, this product provides a major therapeutic advantage in
comparison with available treatments and an important contribution to the care of patients with MM. The oral
delivery of the ixazomib regimen addresses multiple myeloma patient needs and overcomes some of the significant
burdens they face with currently available intravenous/ injectable therapies.

d) The benefits to the public health of the immediate availability of ixazomib outweighs the risks
inherent in the fact that additional data are still required

Considering that ixazomib has favourable safety profile that is superior to that of the available alternatives, and that
it is the first agent to allow oral therapy in this patient population (considerably improving convenience for patients),
the immediate availability of ixazomib outweighs the risk inherent in the fact that additional data are still required.

Subsequently, on November 215t 2016 the European Commission granted conditional marketing authorisation for
Ninlaro (ixazomib), indicated in combination with lenalidomide and dexamethasone for adult patients with multiple
myeloma who have received at least one prior therapy. In addition at its meeting held on 4-6"" October 2016 the
EMA’s Committee for Orphan Medicinal Products (COMP) concluded that ixazomib’s designation as an orphan
medicinal product should be maintained for the treatment of multiple myeloma (Orphan decision number
EU/3/11/899, originally granted on 27th September 2011).

The EPAR is publically available. 3

21.7 Expected date of availability in the UK

Takeda UK will not launch commercial stock until confirmed availability of NHS funding, either on receipt of a NICE
positive recommendation or via the new Cancer Drugs Fund (CDF). During the period between EC approval
(November 2016) and commercial stock availability, ixazomib (for use in combination with lenalidomide and
dexamethasone) will continue to remain available through a global compassionate use, named patient program
(NPP). This NPP has been open since January 2016 and access has been restricted to RRMM patients who fulfil
the inclusion criteria for TOURMALINE-MM1. This is consistent with the European Marketing Authorisation where
the positive risk-benefit of IXA+LEN+DEX has been demonstrated. When a final reimbursement decision is made,
the NPP will immediately cease to include new patients. At this time, should ongoing therapy for existing patients
already enrolled in the NPP not be covered by the reimbursement decision, then ixazomib will continue to be
provided to such patients through the existing NPP process.

The availability of ixazomib through the NPP has not been promoted by Takeda and therefore enrolment has been
solely restricted to unsolicited, compassionate use requests from physicians. As of 2" December 2016, a
substantial number of RRMM patients in the UK and Ireland have been enrolled across 51 sites. The significant
uptake of the NPP highlights the unmet need for effective RRMM treatments and also shows the level of clinician
demand for ixazomib. The decision to continue the NPP after receipt of Marketing Authorisation shows Takeda’s
commitment to support the clinical community and ensure the best outcomes for myeloma patients.

21.8 Regulatory approval outside the UK

In November 2015, the US Food and Drug Administration (FDA) approved ixazomib in combination with
lenalidomide and dexamethasone for the treatment of patients with multiple myeloma who have received at least
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one prior therapy. 5 The FDA granted ixazomib priority review (given to drugs that, if approved, would be a
significant improvement in safety or effectiveness in the treatment of a serious condition) and orphan drug

designation for ixazomib. > Ixazomib is also licenced in combination with lenalidomide and dexamethasone for the

treatment of patients with multiple myeloma who have received at least one prior therapy in in a number of other

countries (Table 7).

Table 7:

Ixazomib Worldwide Marketing Authorization Status - APPROVED

4 mg capsule

Country MAH Trade Name Submission Date Approval date
United States Millennium NINLARO® 10-Jul-2015 20-Nov-2015
Pharmaceuticals, Inc.
EU Takeda Pharma A/S NINLARO® 30-Jul-2015 21-Nov-2016
Takeda
Australia Pharmaceuticals NINLARO® 28-Sep-2015 15-Nov-2016
Australia Pty Ltd.
Canada Takeda Canada Inc. NINLARO™ 11-Dec-2015 04-Aug-2016
Israel Takeda Israel Ltd. NINLARO® 07-Sep-2015 14-Aug-2016
®
Venezuela (MSP) Takeda SR.L. ) g‘%’gg&ule 30-Mar-2016 15-Jun-2016
®
Venezuela (MSP) Takeda SR.L. NINLARO 30-Mar-2016 12-May-2016
3 mg capsule
®
Venezuela (MSP) Takeda S.R.L. NINLARO 30-Mar-2016 13-Jun-2016
4 mg capsule
South Africa Takeda (Pty) Ltd. NINLARO® 30-Oct-2015 Under Review
Switzerland Takeda Pharma AG NINLARO® 24-Sep-2015 Under Review
. Takeda
Taiwan Pharmaceuticals NINLARO 28-Oct-2016 Under Review
Taiwan, Ltd
Turkey Takeda ilag Saglk
Sanayi Ticaret Limited NINLAROQO® 19-Oct-2016 Under Review
Sirketi (Takeda Turkey)
Venezuela Takeda S.R.L. NINLARO® 10-Nov-2016 Under Review
2.3 mg capsule
Venezuela Takeda SR.L. NINLARO® 16-Nov-2016 Under Review
3 mg capsule
®
Venezuela Takeda S.R.L. NINLARO 17-Nov-2016 Under Review

Abbreviations: MAH = marketing authorisation holders; MSP = Medical Service Product

21.9 Other health technology assessments in the UK

Ixazomib is expected to be appraised by the Scottish Medicines Consortium (SMC), with submission currently

scheduled for Q1 2017.
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2.2

2.21

Administration and costs of the technology

Administration and costs of ixazomib

Details of the ixazomib treatment regimen and costs are shown in Table 8.

Table 8: Treatment details and costs of ixazomib

Administration and Cost Source
Pharmaceutical formulation 4 mg hard capsules SmPC

3 mg hard capsules

2.3 mg hard capsules
Acquisition cost (excluding Basic NHS List Prices Takeda
VAT) * 4mg capsules; pack of 3 capsules = £6,336

3mg capsules; pack of 3 capsules = £6,336

2.3mg capsules; pack of 3 capsules = £6,336

Ixazomib is indicated in combination with lenalidomide and dexamethasone. The

acquisition costs of lenalidomide and dexamethasone are:

BNF

e lenalidomide: £4,368 per 21-tablet (25mg) pack (£208 per tablet)

e dexamethasone: £49.00 per 50-tablet (2mg) pack (£0.98 per tablet) BNF
Method of administration Oral SmPC
Doses The recommended starting dose of ixazomib is 4 mg (one capsule)? SmPC
Dosing frequency Once a week on Days 1, 8, and 15 of a 28-day treatment cycle? SmPC
Average length of a course of Each 28-day period is considered one treatment cycle for ixazomib + lenalidomide + SmPC
treatment (i.e. cycle) dexamethasone.
Average cost of a course of In combination with lenalidomide and dexamethasone: Takeda
treatment (i.e. cycle) Ixazomib: £6,336 per cycle

Lenalidomide: £4,368 per cycle

Dexamethasone: £74.48 per cycle

Total: £10.778.48 per cycle
Anticipated average interval None
between courses of treatments
Anticipated number of repeat Treatment should be continued until disease progression or unacceptable toxicity. SmPC
courses of treatments Treatment for longer than 24 cycles should be based on an individual benefit risk

assessment, as the data on the tolerability and toxicity beyond 24 cycles is limited.
Dose adjustments Dose reductions due to adverse events: first reduction to 3 mg and second reductionto | gmpc

2.3 mg.

An alternating dose modification approach is recommended for ixazomib and

lenalidomide for overlapping toxicities of thrombocytopenia and rash. For these

toxicities, the first dose modification step is to withhold/reduce lenalidomide.

The reduced dose of 3 mg is recommended in patients with moderate (total bilirubin

> 1.5-3 x ULN) or severe (total bilirubin > 3 x ULN) hepatic impairment and severe renal

impairment (creatinine clearance < 30 mL/min) or end-stage renal disease requiring

dialysis.
Anticipated care setting Secondary care (oncology/haematology); potential to explore home care delivery Takeda

initiated by secondary care.

Abbreviations: ULN = upper limit of normal

@ |xazomib is indicated in combination with lenalidomide and dexamethasone. The recommended starting dose of lenalidomide is 25 mg
administered daily on Days 1 to 21 of a 28-day treatment cycle. The recommended starting dose of dexamethasone is 40 mg administered
on Days 1, 8, 15, and 22 of a 28-day treatment cycle.

Sources: SmPC in Appendix 1; BNF
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222 Patient Access Scheme (PAS)

Takeda UK has submitted a proposed Patient Access Scheme (PAS) for Ninlaro® (ixazomib) to PASLU. The
proposed PAS would offer a reduction from the basic NHS list price through a discount applied to all original
invoices for Ninlaro. The proposed PAS would be made available to all NHS providers including homecare
providers, secondary care, NHS patients in a private hospital, outsourced hospital pharmacies, and primary care via
homecare arrangements.

2.3 Changes in service provision and management

231 Additional tests or investigations

Treatment with IXA+LEN+DEX must be initiated and monitored under the supervision of a physician experienced in
the management of MM. No additional tests or investigations are required when ixazomib is used in combination
with lenalidomide and dexamethasone, other than those that are already required for the lenalidomide-
dexamethasone regimen.

2.3.2 Resource implications for the NHS

Ixazomib is a convenient fixed-dose once-weekly capsule, and the all-oral combination of IXA+LEN+DEX is
expected to have a beneficial impact on healthcare resource use within the NHS, in addition to reducing the
treatment burden for both patients and caregivers.

The most relevant comparators in the NICE scope are:
e for people who have had at least 1 prior therapy: bortezomib with dexamethasone
e for people who have had 2 prior therapies: lenalidomide with dexamethasone

The Pl bortezomib requires parenteral administration (i.e. subcutaneous [SC] or intravenous [IV]) in a clinic/hospital;
the approved dosing schedule (invariably given with dexamethasone) requires two patient visits to the clinic per
week for weeks 1 and 2 of the 21-day treatment cycle for cycles 1-8 (i.e. 32 visits over 8 cycles) 7% In the UK, it is
common practice for bortezomib to be given once weekly and by subcutaneous injection, because this is associated
with fewer adverse reactions, and therefore patients are able to receive the full 32 doses. 3

The need for healthcare professionals to administer SC or IV bortezomib inevitably increases the burden on NHS
resources and costs. In addition, this demanding treatment schedule may adversely affect the patient and/or
caregiver financially (e.g. travel costs, time away from work ?° ) as well as impacting on their quality of life (e.g. the
unpleasantness of having injections; time spent travelling and at the clinic/hospital) 3°*° This is particularly relevant
for multiple myeloma patients as bone degradation, fractures and fatigue are common symptoms of the disease,
thereby compromising patients’ mobility and increasing the importance of minimising travel. In contrast, the
completely oral IXA+LEN+DEX regimen can be taken at home (Table 9), giving patients greater control over their
treatment and their lives.
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Table 9: Recommended dosing schedule of BORT+DEX, LEN+DEX, and IXA+LEN+DEX

BORT+DEX?

Treatment schedule (Day Week 1 Week 2 Week 3
taken)

Cycles 1-8

BORT (SC or [V)be 1 4 8 11 Rest period
DEX (oral) 1 2 4 | 5 8 |9 11 12 Rest period
Cycles 9-16

BORT (SC or IV)p 1 8 Rest period
DEX (oral) 1 2 8 |9 Rest period
LEN+DEX

Treatment schedule (Day) Week 1 Week 2 Week 3 Week 4
LEN (oral) Daily Daily Daily

DEX (oral) 1 8 15 22
IXA+LEN+DEX

Treatment schedule (Day) Week 1 Week 2 Week 3 Week 4
IXA (oral) 1 8 15

LEN (oral) Daily Daily Daily

DEX (oral) 1 8 15 22
Abbreviations: BORT = bortezomib; DEX = dexamethasone; IV = intravenous; IXA = ixazomib; LEN = lenalidomide; SC = subcutaneous
@ The approved dosing schedule is shown; however in clinical practice in the UK BORT is commonly given once weekly by SC injection for
up to 32 doses

b BORT requires parenteral administration in a clinic/hospital

¢ For the approved schedule is for BORT administered twice weekly for two weeks on days 1, 4, 8, and 11 in a 21-day treatment cycle. This
3-week period is considered a treatment cycle. It is recommended that patients receive 2 cycles of BORT following a confirmation of a
complete response. It is also recommended that responding patients who do not achieve a complete remission receive a total of 8 cycles
of bortezomib therapy

Source: Velcade SmPC ?7; Revlimid SmPC %2, Ixazomib SmPC (Appendix 1)

The IXA+LEN+DEX triplet regimen is not expected to have a significant impact on NHS resource utilisation
compared to the existing LEN+DEX doublet regimen. In the TOURMALINE-MM1 study (the pivotal Phase Il RCT
assessing the efficacy and safety of IXA+LEN+DEX compared to LEN+DEX), an exploratory analysis at the first
interim analysis (median follow-up of ~15-months) suggested that healthcare resource utilisation was lower with
IXA+LEN+DEX versus LEN+DEX, based on rates per 100-patient-years of treatment exposure, which may
potentially translate into lower costs of disease management 42 Rates of hospitalisations (56.0 vs. 63.4), acute care
unit stays (45.5 vs. 51.8), outpatient visits (299.3 vs. 343.8), study physician/site visits (72.7 vs. 99.4), other
physician/clinic visits (146.7 vs. 168.2), and palliative care unit stays (4.4 vs. 7.2) were lower with IXA+LEN+DEX,
whereas the rate of emergency room stays (18.7 vs. 12.1) was higher and the rate of intensive care unit (ICU) stays
(3.4 vs. 2.5) was similar. A second interim analysis with a median follow-up of ~23-months also demonstrated that,
compared to patients in the LEN+DEX regimen, patients in the IXA+LEN+DEX regimen had lower numbers of
hospitalisations (53.0 vs. 56.4), acute care unit stays (41.1 vs. 46.3), study physician/site visits (88.9 vs. 93.9), and
other physician/clinic visits (167.7 vs. 181.0); a higher number of emergency room stays (14.3 vs. 10.9); and
similarly low numbers of palliative care unit stays 6.9 vs. 6.2) and ICU stays (3.4 vs. 2.4). Because the 95% Cls
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overlapped, health care utilisation in the two treatment groups would be assessed as similar overall, despite the
addition of a third active agent.

23.3 Concomitant therapies

Ixazomib is indicated in combination with lenalidomide and dexamethasone (as the IXA+LEN+DEX regimen; see
SmPC [Appendix 1]).

Anti-viral prophylaxis should be considered in patients being treated with ixazomib to decrease the risk of herpes
zoster reactivation. Patients included in studies with ixazomib who received anti-viral prophylaxis had a lower
incidence of herpes zoster infection compared to patients who did not receive prophylaxis. As for the existing
LEN+DEX regimen, thromboprophylaxis is recommended in patients being treated with IXA+LEN+DEX (based on
the know side-effect profile of lenalidomide), and should be based on an assessment of the patient’s underlying risk
and clinical status (see SmPC).

2.4 Innovation

Ixazomib is the first and currently the only approved oral PI. This is a step-change in the management of MM,
providing the benefits of a triplet regimen of a PI, an immunomodulatory drug (lenalidomide) and a corticosteroid
(dexamethasone) but in an all-oral regimen that can be taken at home. Ixazomib offers a convenient, fixed dose,
once-weekly, single capsule administration. The all-oral IXA+LEN+DEX triplet regimen represents a therapeutic
innovation by offering practical and logistical benefits to patients, caregivers, healthcare professionals and the
broader NHS, particularly versus the parenteral treatments that are currently available and widely used.

The IXA+LEN+DEX triplet is well tolerated and it offers the efficacy benefits of a triplet regimen, without significant
increased toxicity versus the doublet LEN+DEX regimen. This favourable toxicity profile is predicted to enable
continuation of treatment, leading to a durable response. These factors have been included in the QALY.

However, one factor that has not been included in the QALY is the unmet need for such a regimen. MM is
characterised by multiple relapses and, at present, there are relatively few treatment options that are funded in
England and Wales in the second and third line setting (see Section 3.3). Therefore, ixazomib would be a welcome
addition to the therapeutic armamentarium, with the added advantage of a convenient all-oral regimen that is
efficacious with a good tolerability profile. In May 2016,a letter in support of ixazomib was sent to the CHMP by the
following organisations: Myeloma UK, the British Society of Haematology, the UK Myeloma Forum, as well as
Myeloma Patients Europe and other European organisations. The letter documents the strong clinical support for
using ixazomib in RRMM, as evidenced by the widespread uptake of ixazomib through the EMA approved
compassionate use programme. 3

Another factor which is not included in the QALY is the benefit that ixazomib can offer to a patient’s carer by
reducing the burden of treatment on them (e.g. reduced need to accompany the patient to hospital visits, freeing up
time for other activities). For patients who are still in employment there are potential benefits for the
economy/society, for example by allowing patients to continue working or reducing the amount of time they need to
take off work for clinic visits to receive injectable therapies.
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3. Health condition and position of the technology in the treatment

pathway
3.1 Overview of multiple myeloma and its course
3.11 Disease course of MM and relapsed or refractory multiple myeloma (RRMM)

Multiple myeloma (MM) is a malignant plasma cell disorder that accounts for approximately 1.6% of all neoplasms
and 16.6% of haematologic malignancies. % It is classified as an orphan (rare) disease (defined in the EU as a
prevalence not exceeding 5 in 10,000 people), primarily affecting elderly patients (see Section 3.4.1). Ixazomib was
granted orphan drug designation in MM in both the U.S. and Europe in 2011.

Plasma cells are an important part of the immune system and are responsible for producing specific antibodies to
fight infections. ¢ Different clones of plasma cells make numerous types of antibodies (immunoglobulins); MM
occurs when a malignant transformation results in a population of clonal plasma cells that divide uncontrollably °
and produce large quantities of one antibody (monoclonal Ig protein or M-protein) ¢ The malignant myeloma cells
most commonly produce IgG or IgA, or rarely IgD, IgM, or IgE, M-protein; in approximately a fifth of cases, there is
no heavy chain, only the overproduction of k and A light chains. °” The production of large quantities of antibody
leads to unfolded immunoglobulins within the myeloma cells, which eventually needs to be degraded via the
ubiquitin-proteasome system (UPS). MM cells have a higher level of proteasome activity than normal cells to deal
with these unfolded proteins, and disruption of protein homeostasis by a proteasome inhibitor (PI) such as ixazomib
results in apoptosis of the MM cells more readily than normal cells.

MM is an incurable progressive disease, characterised by multiple relapses; after a successful initial treatment
resulting in stable disease or remission, nearly all patients will eventually relapse and will require further therapy. It
typically recurs with a more aggressive disease course after each remission, resulting in shorter duration of
response with each successive line of therapy and eventually treatment-refractory disease. °

Figure 2 is a schematic representation of the typical disease course in MM. Patients who have relapsed after
treatment or who have refractory MM (i.e. RRMM) represent the population of interest in this submission.
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Figure 2: Typical MM disease course
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Abbreviations: M = monoclonal; MGUS = monoclonal gammopathy of undetermined significance
Source: Adapted from Durie, 2011 58

Recent advances in genome sequencing have provided evidence of both clonal heterogeneity and shifting clonal
dominance over time in MM, '® which are thought to contribute to drug resistance and relapse over the course of
treatment (Figure 3) ' The clonal evolution occurs over time because of selective pressures from treatment and the
bone marrow microenvironment, '*%° involving either the re-emergence of the dominant clone, linearly acquired
mutations within the dominant clone or evolution of a prediagnostic clone with newly acquired mutations. Clonal
heterogeneity may at least partly explain the high level of heterogeneity that is observed clinically among RRMM
patients, both in terms of disease presentation and their response to treatment.

Combination therapy regimens are frequently used to treat patients with MM; clonal heterogeneity may, at least in
part, explain the success of combination therapy in MM as the different therapies can target coexisting sub-clones.
3 The heterogeneity of MM also emphasises the need for physicans to have access to a range of different
treatment options so that combination regimens can be tailored to the needs of individual patients.
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Figure 3: Hypothetical and illustrative example of clonal evolution and heterogeneity in patients with MM over
the disease course
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3.1.2 Risk assessment: Staging and cytogenetics

The clinical course of MM is highly heterogeneous with survival times ranging from a few weeks in some patients to
>20 years for others. 896" Many studies have identified prognostic factors capable of predicting at least some of this
heterogeneity in survival. For example, the International Staging System (ISS) is a powerful tool that defines 3 risk
categories based on the serum concentration of 2-microglobulin and albumin. 696

In addition, certain cytogenetic and molecular genetic abnormalities have been shown to predict outcome in MM.
Immunoglobulin heavy chain gene translocations including t(4;14), t(14;16) and t(14;20), as well as copy nhumber
changes such as gain of chromosome 1q or deletion of chromosome 17p13 (del[17p]) demonstrated by
fluorescence in situ hybridisation (FISH), are associated with adverse outcomes such as more aggressive disease
and shorter survival. 396" The identification of these high-risk subgroups by FISH is recommended by NICE
Clinical Guidelines (NG35) %2 and other clinical practice guidelines. 37:60-62

The International Myeloma Working Group (IMWG) has recently published consensus guidelines on risk categories
for MM that incorporate the 1SS together with best available data on cytogenetics. & In addition, the Mayo Clinic
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(US) has also published a risk stratification system for MM —the Mayo Stratification of Myeloma and Risk Adapted
Therapy (MSMART) ¢ (Table 10). As can been seen in Table 10 patients in the high-risk categories have a
particularly poor prognosis, with a median overall survival of 2—3 years despite best available treatments, and are
therefore in need of new treatments.

Although not a specific focus of this submission, the benefits of IXA+LEN+DEX have been demonstrated
consistently across key pre-specified subgroups, including patients with high-risk cytogenetic abnormalities; there is
a high unmet need in these patients for whom LEN+DEX is emerging as a sub-optimal treatment. *'

Table 10:

IMWG and Mayo Clinic (nNSMART) risk stratification of MM

IMWG risk stratification in MM

High-risk Standard-risk Low-risk
Parameters ISS 1l or IIl; and Others ISS Il or Il; and
t(4:14) or 17p13 del absence of t(4;14), 17p13
del and +1921; and age
<55yrs
Median OS 2 years 7 years >10 years
% patients 20% 60% 20%

Mayo Clinic (nNSMART) risk stratification of MM

High-risk Intermediate-risk Standard-risk
Parameters e FISH: del 17p, t(14;16), e FISH: t(4;14) All others including:
t(14;20) * Cytogenic del 13 FISH: t(11;14), 1(6;14)
e GEP: high-risk signature ¢ Hypodiploidy
e PCLI 23%
Median OS 3 years 4-5 years 8-10 years
% patients 20% 20% 60%

Mayo Clinic (nNSMART) risk stratification of RRMM

High-risk

Intermediate-risk

Standard-risk

Parameters

¢ Relapse <12 months from
transplant or progression
within first year of
diagnosis
o FISH: del 17p, t(14;16),
t(14;20)
¢ High-risk GEP

e FISH: t(4;14), 1q gain
e Complex karyotype
¢ Metaphase deletion 13 or
hypodiploidy
e High PC S-phase

All others including:
e Trisomies
o 1(11;14)
o 1(6;14)

Abbreviations: FISH = fluorescence in situ hybridisation; GEP = gene expression profiling; ISS = International Staging System; PC = plasma
cell; PCLI = plasma cell labeling index
Source: Chng et al., 2014 58 Mikhael et al., 2013 ¢ Mayo Clinic, 2015

313

Symptoms of MM

MM is associated with anaemia, bruising or bleeding (caused by platelet deficiency), and increased risk of infection
due to overcrowding of the bone marrow and overproduction of one type of unwanted antibody. ® These arise as a
result of the expanding myeloma cell population in the bone marrow compartment preventing normal reproduction

of other blood cell types.®

Other features, such as kidney and other end-organ damage, as well as hyperviscosity of the blood, result from the
overproduction of M-protein and light chains in particular. The classic diagnostic symptoms of bone pain and the
presence of lytic bone lesions are caused by the malignant plasma cells stimulating osteoclasts and suppressing
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osteoblasts, thereby leading to increased bone resorption. Furthermore, in the bone marrow microenvironment,
myeloma cells create a pro-survival supportive signalling network with the stromal cells, producing cytokines and
angiogenic factors that promote blood vessel formation and facilitate the survival of the malignant cells. These
effects give rise to the classical ‘CRAB’ diagnostic criteria for active MM: hypercalcemia, renal impairment,
anaemia, and bone lesions. % Patients typically present with at least one of these criteria at diagnosis, as well as a
number of associated symptoms such as fatigue, bone pain, and fractures. 567

3.2 The effects of multiple myeloma on patients, carers and society

3.21 Impact of symptoms on quality of life

The main signs and symptoms of MM including pain and bone disease, anaemia, fatigue, hypercalcaemia, renal
impairment and recurring infections, heavily impact on the quality of life (QoL) of patients, as described in Table 11.

Table 11: Clinical signs and symptoms of MM, causal factor(s), clinical manifestation and frequency, and

impact/burden on patients

Clinical feature

Causal factor(s)

Manifestation

Impact/ burden

Hypercalcaemia | * Release of calcium from damaged | * ~13% of patients have o Weakness e Nausea
bone into bloodstream. hypercalcaemia at diagnosis | e Fatigue o Vomiting
but it may develop at any ¢ Polydipsia ¢ Mental confusion
time over the course of the e Polyuria e Coma
disease. e Constipation e Chronic renal failure
e Anorexia (if not recognised
and treated)

blood cells in the bone marrow.

¢ Bleeding (from
thrombocytopenia)

Renal e Cast nephropathy (plugs of e 30% to 40% of patients have | e Contributes to early death in 28% of
impairment secreted monoclonal light chains a serum creatinine patients.
in renal tubules). concentration above the ¢ Associated with increased all-cause
¢ High blood calcium and infections upper limit of normal at mortality.
can also induce or increase diagnosis.
severity of kidney damage.
Anaemia e Decrease in both number and e Fatigue e Approximately 70% of patients have
activity of cells that produce red o Weakness anaemia at diagnosis.

Bone lesions

¢ Myeloma cells activate
osteoclasts, which destroy bone
and block osteoblasts, which
normally repair damaged bone.

e ~70% of patients have
osteolytic bone lesions at
diagnosis; almost all patients
will develop bone lesions.

¢ Pathologic fractures are
present in 26% of patients at
diagnosis of MM.

e Pathological fracture is
associated with a 20%
increased risk of death.

Bone pain

Bone swelling

Fracture or collapse of a bone
Nerve or spinal cord damage
Loss of height (up to 6 inches).

Infection

¢ Impaired immune function
resulting from accumulation of
myeloma cells in the bone
marrow, which reduces the
number and activity of normal
plasma cells that produce
antibodies against infection.

e Common in patients with
MM.

Pneumonia, septicaemia, or meningitis.
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Clinical feature

Causal factor(s)

Manifestation

Impact/ burden

Neurologic
involvement

¢ Radiculopathy (nerve pain caused
by pressure on nerve roots) is the
most frequently observed
neurological complication of MM.

e Usually result of compression of a
nerve by a vertebral plasma cell
tumor (rarely by the collapsed
bone itself).

¢ Up to 20% of patients have
symptoms of peripheral
neuropathy at diagnosis.

e Spinal cord compression
occurs in ~5% of patients
with MM.

e Back pain

e Paresthesia (tingling) or weakness in legs,
or bladder or bowel dysfunction (spinal
cord compression)

e Numbness, burning, tingling, sharp
stabbing pain, muscle weakness and
paralysis, lack of coordination (peripheral
neuropathy).

Leptomeningeal
MM

e Cerebrospinal fluid contains
monoclonal plasma cells.

¢ Most often associated with
chromosome 17p 13.1(p53)
deletions.

e Uncommon, but is observed
more frequently in advanced
MM.

e Cranial nerve o \Weakness
palsies e Sensory
e Spinal disturbances
radiculopathies ¢ Abnormal myotactic
e Headache stretch reflexes
¢ Disorientation e Seizures
e Mental status e Coma
changes

Organ infiltration

e Caused by plasmacytoma or
infiltration of plasma cells.

e Organs that may be
infiltrated by plasma cells:

¢ Ribs and sternum (frequent)

e Stomach (occasionally)

¢ Gallbladder, bile ducts,
pancreas, and large and
small bowel (rare).

e Mediastinum, mediastinal
lymph nodes, or lung
(occasionally)

e Pleura (may occur late in the
disease)

e Pericardium (rare)

e Orbit (occasionally)

¢ Bleeding and pain (stomach)

e Localised, painless swelling (ribs and
sternum)

¢ Diplopia, vision loss (orbit).

Sources: Dimopoulos et al., 2010 © Durie, 2011 58 ; Kyle and Rajkumar, 2014 69%; Kyle et al., 2003 ; Yellu et al., 2014 7°; Abbott and
Agodoa, 2001 7*; Augustson et al., 2005 72 ; Richardson et al., 2009 73; Saad et al., 2007 7*

Studies have reported that patients with MM experience a very high symptom burden and low QoL compared with
the general population, as assessed using the European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) and the Quality of Life Questionnaire MM Module 20
(QLQ-MY20). ™ For example pain has been shown to have a significant impact on the QoL of patients with MM. 7677
Pain can limit mobility, restricting the distance that patients can walk, or walk independently. It can also disrupt
sleep and everyday activities, including leisure pursuits and job-related functions. Since pain greatly affects MM
patients, dependence on analgesics is high and the side-effects of pain medication also add to the negative QoL of
these patients. ”® Likewise, fatigue, which is a common symptom of MM mainly caused by anaemia, is associated
with sleep and mood disturbances, reduced ability to complete simple physical activities, and elevated pain levels.

79

3.2.2

Quality of life burden of treatment administration and adverse events

IV and SC administration of drugs is associated with frequent clinic visits for treatment administration, in addition to
routine visits for diagnosis and monitoring. For example, a recently approved PI, carfilzomib, requires 6 clinic visits
per month, including visits on consecutive days (i.e. it is given on days 1, 2, 8, 9, 15, and 16), followed by a 12-day
rest period every 28 days. 8 Bortezomib’s approved dosing schedule is by IV or SC injection twice weekly for 2
weeks on days 1, 4, 8, and 11 # (in clinical practice in the UK bortezomib is commonly given once weekly
subcutaneously for up to 32 doses 3). These treatment schedules are illustrated in Figure 4. Due to the impact on
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patients’ mobility from pain, fatigue, bone degradation and bone fractures, which are symptoms of multiple
meyloma, the frequency of travel including hospital visits for treatments is of great relevance.

Figure 4: Administration schedules for bortezomib and carfilzomib
Bortezomib 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
(VISC) DAY : : : : : : : B DOSE DAY
REST DAY
Carfilzomib 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 & CLINIC VISIT
) DAY I [ I | [ 1 |
+ ¥ + + + +

A recent study by Baz et al., 2015 "® developed a conceptual model to illustrate the impact of MM and its treatment
on QoL. The authors of the study reported that therapies often cause adverse effects and can have demanding
administration and monitoring schedules (Table 12). Based on feedback from the interviewees, the study authors
reported that clinic visits ranged from ‘very quick’ to up to 2 hours. While most patients did not find clinic visits to be
inconvenient, one participant had an 80-mile journey to get to the clinic for treatment, which was reported to be the
biggest impact on their QoL; others who were receiving bisphosphonates felt that a monthly intravenous treatment
had the biggest impact on their life. Participants receiving oral regimens did not report any inconvenience
associated with their treatment. 7®

Feedback from clinicians indicates that in many parts of the UK there is significant pressure on hospital infusion
capacity and this frequently leads to lengthy waiting times for patients who are being treated with injectable therapies.
This has an adverse impact on QoL for patients as it means they must spend additional time at the hospital, thus
limiting their time for other life activities. The availability of an all-oral treatment regimen would offer significant QoL
benefits for such patients, as well as lessening the pressure on the hospital system.

Table 12: Selected examples of the negative impact of MM treatment on patients’ QoL

Example participant quotation

“...the biggest thing is the fact that it's a full two hour drive to get to the cancer center and back each
way. So, today we left at 5:30, and luckily, the lab was on time and the pharmacy was on time, and we

Impact on QoL

Impact of clinic

visits
got back by noon. There’s been other days where we go over there and...we don’t get back until four or
five in the afternoon.” [1 year since diagnosis; first-line therapy]
Mode of “I don’t think anybody likes getting an IV every month...time-wise... | don’t work or anything, so that
treatment doesn’t bother me so much. It's more or less the actual IV, because they don'’t always get it the first time,
administration so it’s a couple of sticks. The process is not fun.” [4.5 years since diagnosis; first-line therapy]
Mode of “Well, if they miss the IV, number one, and number two, | always have these marks every time | leave
treatment there. | always have marks on my arms. Looks like I'm a drug user.” [4.5 years since diagnosis; first-line
administration therapy]
Mode of “...anything other than an infusion deal where you’ve got to run down there all the time, that’s great” [20
treatment years since diagnosis; third-line therapy or more]

administration

Impact of clinic
visits

“The interruption to my lifestyle is the fact that I've got to go down there and get my new stuff...wherever
| am. It wouldn’t matter what part of the country I'm in, I've got to go to find a lab and go over there and
get my blood drawn; get them then to fax the results to [clinic name] and [clinic name] calls me and says,
“Okay, your results are okay, you go ahead and take your dosage.” [20 years since diagnosis; third-line
therapy or more]

These were selected by the study authors as typical responses that best illustrate the impact on each area of HRQoL.
Source: Baz et al., 2015 76
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3.2.3 Quality of life impact on caregivers

The diagnosis of MM can also be a life-changing event for informal caregivers who must face the fear of losing a
family member or friend while at the same time providing emotional support to the patient. &' In addition to emotional
support, caregivers often need to provide direct skilled care such as administering medicines (the authors did not
specify types of medication, but that the proportion of care-givers who report administering medication as part of
their role is 34%), monitoring for AEs and coordinating care between the patient and healthcare providers (e.g.
transportation of patients to medical appointments). Increased stress has been observed in caregivers who do not
feel adequately prepared for this responsibility (e.g. because of lack of knowledge). 8 A summary of the key
elements of the caregiver role is presented in Table 13.

Table 13: Key elements of the caregiver role
Direct care Care co-ordination and life Emotional support
management
e Monitoring and reporting or recording | ® Transportation ¢ Balancing medical expectations while
treatment side effects e Accompanying the patient to maintaining hope
¢ Administering medications appointments o Listening
e Deciding whether to call a healthcare | * Communication to other family ¢ Providing reassurance
provider members, friends; being a
« Deciding whether medicine is needed | gatekeeper and advocate
¢ Performing technical procedures: ¢ Household maintenance, financial
dressing changes, line care management, shopping, cooking
e Communicating with healthcare e Availability for emergencies
providers o Completing medical forms, keeping
track of bills, applications for
assistance
e Engaging the healthcare system
Source: Kurtin et al., 2013 &2(ref)

A qualitative study by Molassiotis and colleagues found that MM significantly impacts patients’ and caregivers’
emotional, social, and work-related areas of life. 8 Moreover, caregivers often neglect their own needs in order to
support patients. In a survey of 132 patients with MM and 93 of their partners, one-third of partners reported unmet
supportive care needs; almost half reported signs of anxiety (48.8%) and 13.6% reported signs of depression. 84

As MM is increasingly experienced as a chronic condition, Stephens and colleagues performed a qualitative study
on 10 long-term survivors and their primary carers to understand the experience of long-term survival in MM
patients and their caregivers. The carers of these patients had to be mindful of managing the risk to their own well-
being and balance their own needs along with those of the family and the MM sufferer. Further to this, carers also
had to manage their own emotional responses including the feelings of anxiety, loss and uncertainty, particularly
when dealing with the patient. &

Time commitments, resulting in lost work productivity, can also be considerable for caregivers. Although MM
treatment protocols vary between treatment centres, they all require a large time commitment from patients and
their caregivers. &

3.24 Years of potential life lost and indirect costs

The average years of life lost with MM ranges from 36 years in patients younger than 40 years to less than 5 years
in patients aged 80 years and older. 8 Using a commonly applied standard value of US$150,000 for 1 year of life
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for both sexes and all ages, 88° Ludwig et al. estimated that the value of life-years lost in a MM patient diagnosed
at age 50 amounts to $4,035,000 (= approximately £2,835,700). & This figure highlights the significant economic
burden that MM places on society.

MM can result in significant lost work productivity because of patients leaving the workforce. This places a
considerable financial burden on patients, families and society as a whole. A survey of MM patients (n=762) who
had received treatment at a single US centre reported that of 500 (66%) respondents who were employed at the
time of diagnosis and treatment onset, only 33% were currently employed, including 41% of patients aged 54 years
or younger. 8 The primary explanation given by patients (35%) for why their employment had ended was a physical
inability to carry out job-related functions, mainly due to fatigue and/or pain. Additionally, 21% of patients were no
longer employed because of the amount of time and/or travel required for treatment (e.g. frequent physician
appointments or prolonged treatment stays). Peripheral neuropathy and the potential for exposure to infection in the
workplace were other reasons given by patients (14%). Only 11% of patients had retired. Furthermore, some of the
patients who were still in employment had reduced their work hours or had used medical leave (paid and/or
unpaid). Ensuring the optimal and efficient treatment of patients with MM and improving outcomes for this disease
may reduce the personal and wider economic impact of MM.

3.3 Clinical pathway of care and the impact of ixazomib

The current MM treatment pathway in England, reflecting both the current funding position of the different treatment
options and their use in clinical practice, along with the proposed positioning of the IXA+LEN+DEX regimen, is
shown in Figure 5

Figure 5: Current treatment pathway for multiple myeloma in England and the proposed positioning of
the ixazomib regimen

MM Treatment Pathway Reflecting Current Clinical Practice Proposed ixazomib positioning
Transplant ineligible: Transplant eligible:
Thalidomide Induction with bortezomib
1stline | Bortezomib if thalidomide is plus either thalidomide and
contra-indicated or not dexamethasone or
tolerated dexamethasone alone
W
-
. 4 \
2"line Bortezomib plus dexamethasone & - IXA + LEN + DEX (IRd)
L
: 1|
31 line Lenalidomide plus dexamethasone ’,1 ‘ | IXA + LEN + DEX (IRd)
B
4t line Pomalidomide plus dexamethasone

Panobinostat plus bortezomib plus dexamethasone*®

Bendamustine (only through the CDF)

th [
S%line Conventional chemotherapy combinations

(e.g. melphalan and cyclophoshamide)

*Panobinostat-bortezomib-dexamethasone is funded in 3™ line onwards; however, in clinical practice, patients tend to receive LEN+DEX prior to the panobinostat
regimen, meaning that panobinostat is predominantly used as a 4" line therapy.
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First line: In newly diagnosed, transplant-eligible patients, the recommended first-line treatment is induction with
bortezomib plus either thalidomide and dexamethasone (VTd) or dexamethasone alone (Vd), followed by an
autologous stem cell transplant (ASCT). ° Although ASCT is recommended in newly diagnosed MM patients, with a
second transplant recommended for some patients with relapsed myeloma, it should be noted that only a small
number of patients are suitable for this treatment, % highlighting the importance of systemic drug treatment for the
majority of patients. In transplant-ineligible patients, the first-line treatment option is thalidomide in combination with
an alkylating agent and a corticosteroid; when thalidomide is unsuitable (due to contraindications or intolerance)
bortezomib in combination with an alkylating agent and a corticosteroid is recommended (Figure 5).

First relapse (2" line): The NICE scope has specified a number of potential comparators, including bortezomib +
dexamethasone, bortezomib retreatment and lenalidomide plus dexamethasone. These comparators are based on
the NICE clinical pathway and other treatments thought to be of potential relevance in clinical practice in England
and Wales. Although bortezomib monotherapy is reimbursed by NICE, in practice bortezomib is usually given in
combination with dexamethasone (as agreed in the scope). In the latest multiple myeloma IMS therapy tracker
market research (from Oct 2016, based on 37 specialists and 347 patient records across all lines of therapy),
bortezomib has a 68% market share at 2" line, as shown in Table 14 and is by far the dominant therapy.
Bortezomib plus dexamethasone is therefore the appropriate comparator for the ixazomib regimen at 2™ line.
According to expert clinical opinion, some of the other comparators in the NICE scope are unlikely to be displaced
by the ixazomib regimen in clinical practice for the following reasons:

¢ Bortezomib retreatment (with or without dexamethasone): this treatment option is not recommended by NICE
and is no longer available on the CDF

¢ Lenalidomide with dexamethasone (subject to ongoing NICE appraisal [part review of Technology appraisal
171]): this treatment option is not currently recommended by NICE, is not available on the CDF and recently
received a negative draft opinion from NICE at the appraisal consultation stage (ACD published on 11t
November 2016). %

Second relapse onwards (3™ line +): For patients who have received two or more prior treatments, LEN+DEX is
recommended by NICE. In addition, in January 2016, panobinostat in combination with bortezomib and
dexamethasone received a positive recommendation by NICE within its marketing authorisation, that is, for 'adult
patients with relapsed and/or refractory multiple myeloma who have received at least 2 prior regimens including
bortezomib and an immunomodulatory agent'. As thalidomide (immunomodulatory agent) and bortezomib are
typically used first and second line in England and Wales, this potentially places the panobinostat regimen at 3 line
onwards. However, the predominant use of the panobinostat regimen in England and Wales is at 4™ line, after
LEN+DEX; this was confirmed by the clinical experts during the carfilzomib and pomalidomide NICE Appraisal
Committee meetings in October 2016 (Figure 5).

Consistent with this proposed care pathway, the latest multiple myeloma IMS therapy tracker market research
shows that lenalidomide is dominant in 3™ line with a 69% market share. The panobinostat regimen has a low
market share at both 3" and 4™ line (currently 7% and 19% respectively; Table 14)
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Table 14: IMS multiple myeloma therapy tracker market share data of therapies by line of treatment

Line of treatment Market share by line of therapy
(>5% market share only)

2 line (1 prior therapy) 68% bortezomib
26% lenalidomide
19% thalidomide

3 line (2 prior therapies) 69% lenalidomide
12% bortezomib
7% panobinostat

4t line (3+ prior therapies) 39% pomalidomide
25% lenalidomide
25% bortezomib

19% panobinostat

In November 2016, pomalidomide in combination with low-dose dexamethasone received a positive
recommendation from NICE as an option for treating MM at third or subsequent relapse; that is, after 3 previous
treatments including both lenalidomide and bortezomib. ®' As pomalidomide can only be prescribed in routine
practice after lenalidomide, the ixazomib regimen will be positioned in an earlier treatment line, excluding
pomalidomide as a relevant comparator. For patients who have had four or more relapses, bendamustine is
available as a treatment option only through the CDF or otherwise patients are treated with conventional
chemotherapy combinations (e.g. melphalan and cyclophosphamide). Of note, and supporting our rationale here,
the NICE scope for ixazomib did not include either pomalidomide, bendamustine nor conventional chemotherapy.

Conclusion: Based on the above rationale, the proposed positioning of the ixazomib regimen is as either a 2™ or
3" line treatment option. Given where lenalidomide is currently most used we would expect the predominant use of
the ixazomib regimen to be in the 3™ line setting. Based on the current treatment pathway, the relevant comparator
for the ixazomib regimen in patients who have received 1 prior therapy is bortezomib plus dexamethasone, while for
patients who have received 2 prior therapies it is lenalidomide plus dexamethasone.

34 Epidemiology of multiple myeloma and relapsed/refractory multiple
myeloma in the UK

The epidemiology of MM from Cancer Research UK (CRUK), which provides a comprehensive overview of national
cancer statistics in the UK using data provided by members of the (UK) and Ireland Association of Cancer
Registries, is presented in the following sections. # There are no epidemiology data in the published literature on the
number of patients with RRMM. Therefore, a study was conducted by Lin and colleagues (Global Outcomes
Research, Takeda Oncology, Cambridge, USA) to estimate the number of patients with RRMM (Section 3.4.3).

3.41 Incidence and mortality data for MM in the UK

MM is predominantly a disease of the elderly. Incidence rates increase suddenly between ages 55 and 59 with
approximately 58% of MM cases being diagnosed in patients aged 70 and over (Figure 6).
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Figure 6: Average number of new cases of MM per year and age-specific incidence rates per 100,000 population,
UK (2012-2014)
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In 2014, there were approximately 5,501 new cases of MM in the UK, approximately 3,072 (56%) male and 2,429
female (44%) (Table 15) accounting for 2% of all new cancers. Data shows that MM is more common in men than
in women and twice as common in black people compared to white and Asian people.

In 2014, there were 2,928 deaths from MM (Table 15), accounting for 2% of all cancer deaths in the UK. Around 6
in 10 (59%) MM deaths in the UK each year are in people aged 75 and over (2012-2014).

Table 15: Incidence and mortality data for MM in the UK (2014)

England Wales UKa
Incidence
Number of new cases per year, total (male, 4652 228 5501
female) (2598, 1054) (114, 114) (3072, 2429)
ASR per 100,000, total (male, female) 9.5(11.7,7.7) 8.6 (10.6, 7.2) 9.3(11.6,7.6)
Mortality
Number of deaths per year, total (male, 2462 144 2928
female) (1335, 1107) (76, 68) (1596, 1332)
ASR per 100,000, total (male, female) 5(6.4,4.0) 4.6 (5.6, 3.8) 5.0 (6.3, 4.0)
Abbreviations: ASR = age-standardised rate
2 England, Wales, Scotland and Northern Ireland
Source: CRUK 2016 ¢
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3.4.2 Survival data for MM in the UK

For MM, the 1-year net survival is 76.6% in England and Wales, decreasing to 47%, and 32.5% for 5, and 10 years,
respectively (Table 16). Survival for men is slightly higher than women (Table 16). Around three quarters of people

in England diagnosed with MM aged 15-49 survive their disease for five years or more, compared with a quarter of

people diagnosed aged 80 and over (2009-2013).

Table 16 shows that, at the end of 2006, there were 12,465 people alive in the UK who had been diagnosed with
MM within the previous 10 years. Again, a slight gender bias can be seen.

Table 16: Survival (2010-2011) and prevalence (at end of 2006) data for MM in the UK
Males Females Total
Prevalence as at the end of 2006
1-year prevalence 1,595 1,294 2,889
5-year prevalence 5,247 4,175 9,422
10-year prevalence 6,921 5,544 12,465
Age-standardised net survival for patients diagnosed in 2010-2011 (England and Wales only)
1-year net survival, % (95% CI) 77.9 75.1 76.6
(77.9-78) (75.1-75.2) (76.6-76.6)
5-year net survival, % (95% CI) 49.8 43.8 47
(49.3-50.3) (43-44.5) (46.5-47.4)
10-year net survival, % (95% ClI) 36.6 28.1 32.5
(34.8-384) (25.3-30.9) (31-34.1)
Source: CRUK 2016 ¢

3.4.3 Estimated incidence of RRMM in the UK

A study was conducted by Lin and colleagues (Global Outcomes Research, Takeda Oncology, Cambridge, USA) to
estimate the number of patients with RRMM. ®2 This involved a systematic review of MM epidemiology data (the
search included electronic databases and online sources) to determine the country-specific incidence of MM and a
systematic review of randomised controlled clinical trials in newly diagnosed MM to determine the proportion of
patients whose disease progressed after first-line treatment. This is not a country-specific RRMM rate, as response
to treatment is assumed to be applicable globally. The results of these two systematic reviews were used to
calculate estimates of the incidence (per 100,000 person-years) of RRMM in the UK:

UK-specific incidence of MM x relapse/ refractory rate = number of RRMM in the UK

The relapsed and/ or refractory rate used was either the overall proportion of MM patients estimated to relapse from
or be refractory to first-line treatment (65.7%), a 1-year rate (48.6%), or a 2-year rate (63.9%). The detailed
methodology is described in Lin et al., ® and a summary of the results are reported below .

The sources identified in the systematic review and the incidence rates for MM are shown Table 17.

Table 17: UK MM incidence — sources and rates/100,000 of the general population
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Year Crude Country ASR Regional ASR World ASR
Source M F total M F total M F total M F total
Benson (2013) 1999- - 12.79
2009
Ferlay (2013) 2012 - - - - - - 6.5 41
HMRN 2004- 8 5.5 6.7 - - - 6.8 3.7 5
2012
IARC 2012 - - - - - - 6.5 4.1 5.2
Reeves (2007) 1996- - 7.65
2001
Phekoo (2004) 1999- - - - 10.45 6.73 7.79 - - 4.82 - - 3.29
2000
GLOBOCAN 2012 8.4 6.4 7.4 - - - - - - 43 2.8 35

Abbreviations: HMRN = Haematological Malignancy Research Network; IARC = International Association for Cancer Research
Source: Lin et al., 2015 92

The UK population size for 2013 (ONS 2013: total: 64,105,654; male: 31,532,900; female: 32,572,800) was used to
estimate the number of incident cases of MM in the UK according to incident rates reported in Table 17. Estimated
incident cases of MM in the UK are reported in Table 18.

Table 18: UK: MM incidence —rates/100,000 of the general population
Annual incident cases Annual incidence/100,000
Average Range Average Range
Male 2,513 2,050 — 3,295 7.97 6.50 - 10.45
Female 2,200 1,335 -4,167 6.75 4.10-12.79
Total 4,342 3,333 — 4,994 6.77 5.20-7.79
Source: Lin et al., 2015 92

The incidence of RRMM in the UK was calculated by applying the proportion of RRMM (global) to the number of
incident cases in the UK (Table 18).

Table 19 summarises the estimated number of RRMM patients in the UK. Applying the total rate (65.7%) to the total
MM population in the UK indicates that there are approximately 2,854 new cases of RRMM each year, which
represents an incidence rate of 4.45 per 100,000 people.

Table 19: Estimated incident cases and incidence rate (cases per 100,000 population) of RRMM in the UK
Total (65.7%) 1 year (48.6%) 2 year (63.9%)
Number Incidence / 100,000 Number Incidence / 100,000 Number Incidence / 100,000
population population population
Average Average Average Average Average Average
Male 1,652 5.24 1,220 3.87 1,606 5.09
Female 1,446 4.44 1,068 3.28 1,406 4.32
Total 2,854 4.45 2,108 3.29 2,774 4.33
Source: Lin et al., 2015 92
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3.4.4 Real-world data: patients by line of therapy

Two recent publications have reported on a pan-European (Belgium, France, Germany, Italy, Spain, Switzerland
and the UK) real-world study based on an audit of MM patient charts. °°* The chart review consisted of a cross-
sectional audit (a total of 435 physicians completed 7635 cross-sectional chart reviews %) and a retrospective
component (435 physicians retrospectively reviewed 4997 patient charts %3).

Figure 7 shows the proportion of patients reaching each subsequent line of therapy (these data were derived partly
from the cross-sectional part of the study), together with the duration of treatment and length of the treatment-free
interval. Overall, 95% of patients diagnosed with symptomatic MM who were treated by haematologists received at
least one line of anti-tumour drug treatment, 61% received =2 lines of therapy and 38% received 23 lines. Median
duration of therapy and median treatment-free interval decreased with increasing lines of therapy, as did time to
progression.

Figure 7: Proportion of patients by line of therapy, treatment duration and treatment-free intervals
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In addition, the depth of response, as assessed by the treating physician, also decreased with each additional line
of therapy, with 74% of patients achieving at least a very good partial response at first line, compared with only 11%
at fifth line. Deeper responses were associated with longer time to progression, although these were physician-
judged. Toxicities and comorbidities increased with later treatment lines, and were more likely to have led to
discontinuation of treatment. Overall, the authors concluded that there was an unmet need for better-tolerated,
efficacious treatments in later treatment lines.
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3.5

3.5.1

Clinical guidance

Completed NICE technology appraisal guidance for RRMM

NICE recommendations for technologies in patients with RRMM are shown in Table 20 (see Section 3.3.1 for their
position in the clinical pathway).

Table 20: NICE technology appraisals of relevance for patients with RRMM
NICE Title Guidance
guidance
number &
date
TA129 Bortezomib monotherapy for Bortezomib monotherapy is recommended as a possible treatment for
October relapsed multiple myeloma progressive multiple myeloma for people:
2007 % e whose multiple myeloma has relapsed for the first time after having
one treatment, and

e who have had a bone marrow transplant, unless it is not suitable
for them.

e After not more than four cycles of treatment, a blood or urine test
should be done to check how well the cancer has responded to
bortezomib.

e Treatment should be continued only if there has been at least a
partial response to the drug.

TA171 Lenalidomide for the Lenalidomide (used together with a medicine called dexamethasone) is
June 2009 % | treatment of multiple myeloma | recommended as a possible treatment for people with multiple myeloma
in people who have received who have already had at least two other treatments. The manufacturer of
at least one prior therapy lenalidomide has agreed to cover the cost of the drug for people who stay
on treatment for more than 26 cycles (normally a period of 2 years).
TA338 Pomalidomide for relapsed Pomalidomide (Imnovid), given with a drug called dexamethasone, is not
March 2015 and refractory multiple recommended for treating relapsed and refractory multiple myeloma in
o7 myeloma previously treated people whose disease has gotten worse despite having had both
with lenalidomide and lenalidomide and bortezomib.
bortezomib
TA380 Panobinostat for treating Panobinostat in combination with bortezomib and dexamethasone is
January multiple myeloma after at recommended, within its marketing authorisation, as an option for treating
2016 %8 least 2 previous treatments multiple myeloma, that is, for 'adult patients with relapsed and/or refractory
multiple myeloma who have received at least 2 prior regimens including
bortezomib and an immunomodulatory agent' when the company provides
panobinostat with the discount agreed in the patient access scheme.

Other therapies currently under consideration by NICE for patients with RRMM are shown in Table 21. Of note,
carfilzomib [ID934] and lenalidomide (post bortezomib) (part rev TA171) [ID667] have recently received initial
negative recommendations at the ACD stage by the NICE Appraisal Committee.

Regarding the upcoming NICE appraisals, of interest is the fact that carfilzomib and daratumumab are both
administered intravenously. If recommended by NICE, both of these agents have administration schedules that
would present logistical challenges to patients and the NHS. In the case of carfilzomib this relates to the frequency
of the IV injections while for daratumumab the challenge is the lengthy IV infusion times. By contrast, if
recommended by NICE, the IXA+LEN+DEX regimen would be the only all-oral triplet available on the NHS for
RRMM, fulfilling an unmet need for additional efficacious treatment options for RRMM patients with a favourable
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toxicity profile and the added advantages of a regimen that can be taken at home, minimising the travel burden and
impact on the daily life of patients and caregivers.
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Table 21:

Technologies under NICE review

NICE
guidance
number &

date

Title

Final scope

Appraisal
committee
recommendation/
status

GID-TAG452
25

Lenalidomide (post bortezomib)

(part rev TA171) [ID667]

Lenalidomide in combination with dexamethasone

for treating multiple myeloma in people:

e whose condition has relapsed for the first time and

e who have had 1 prior treatment with bortezomib and

e for whom thalidomide is contraindicated or cannot be
tolerated, and

e for whom stem cell transplantation is not appropriate.

Not recommended
(ACD on 11/11/16)
Status: in progress
Anticipated publication
date: TBC

GID-TA10005
26

Carfilzomib [ID934]

e  Carfilzomib in combination with lenalidomide and
dexamethasone

e  Carfilzomib in combination with dexamethasone

Adults with multiple myeloma who have received at least 1

prior therapy

Not recommended
(ACD on 9/11/16)
Status: in progress
Anticipated publication
date: May 2017

GID-TA10038
99

Pomalidomide (with

dexamethasone) for relapsed and

refractory multiple myeloma
previously treated with
lenalidomide and bortezomib
(review of TA338) [1D985]

Pomalidomide, in combination with low-dose
dexamethasone, is recommended as an option for treating
multiple myeloma in adults at third or subsequent relapse;
that is, after 3 previous treatments including both
lenalidomide and bortezomib, only when the company
provides pomalidomide with the discount agreed in the

Recommended

(4" line only. FAD on
23/11/16)

Status: in progress
Anticipated publication
date: January 2017

patient access scheme

GID-TA10076 | Daratumumab for multiple Not available Status: in progress
100 myeloma [ID933] Anticipated publication
date: July 2017
3.5.2 Cancer Drugs Fund

The Cancer Drugs Fund (CDF) within NHS England is designed to improve the availability of cancer drugs on the
NHS. Table 22 shows the therapies for the treatment of RRMM that are available through the CDF (version 1.13;
234 November 2016).

Table 22: Medicines for the treatment of relapsed multiple myeloma available through the CDF
Drug CDF approved criteria
Bendamustine (from 29" | The treatment of relapsed multiple myeloma where all the following criteria are met:
July 2016) e Application made by and first cycle of systemic anti-cancer therapy to be prescribed by a consultant

specialist specifically trained and accredited in the use of systemic anti-cancer therapy

e  Multiple myeloma

¢ Relapsed disease where other treatments contraindicated or inappropriate

e To be used within the treating Trust’'s governance framework, as bendamustine is not licensed in this
indication

Bortezomib (from 29t The treatment of bortezomib-naive relapsed multiple myeloma where all the following criteria are met:

July 2016) e Application made by and first cycle of systemic anti-cancer therapy to be prescribed by a consultant
specialist specifically trained and accredited in the use of systemic anti-cancer therapy

e Relapsed myeloma

e No previous bortezomib

Pomalidomide (from 23
Nov 2016)

The treatment, with dexamethasone, of relapsed and refractory multiple myeloma after at least three

regimens including lenalidomide and bortezomib where all the following criteria are met:

e Application made by and first cycle of systemic anti-cancer therapy to be prescribed by a consultant
specialist specifically trained and accredited in the use of systemic anti-cancer therapy

e  Multiple myeloma

e PSO0-2

e Previously received 3 lines of treatment with adequate trials of at least all of the following options of
therapy: bortezomib, lenalidomide and alkylating agents

e Refractory disease to previous line of treatment

Abbreviations: CDF = Cancer Drugs Fund
Source: NHS England 22
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Table 23 shows the indications that were removed from the CDF in 2015. As a result of these delistings, there are
now fewer treatment options available for MM patients in England in the relapsed setting.

Table 23: Medicines for the treatment of relapsed multiple myeloma removed from the NDCF
Drug Indication removed (as of 12" March 2015 and 4" November 2015)
Bortezomib? Re-treatment in patients with relapsed myeloma

Lenalidomide® | 2nd line treatment of multiple myeloma in patients who have received prior treatment with bortezomib

Pomalidomide® | Treatment of relapsed and refractory multiple myeloma in patients who have received at least 2 prior
treatment regimens, including both lenalidomide and bortezomib, and have demonstrated disease
progression on the last therapy

Abbreviations: CDF = Cancer Drugs Fund

a Removed as of 12" March 2015

b Removed as of 4" November 2015

Source: NHS England '°' Myeloma UK September 2015 2* Myeloma UK January 2015%*

3.5.3 UK clinical guidelines for RRMM

The NICE guidelines and clinical pathway for MM are described in Section 3.1. In addition, the British Committee for
Standards in Haematology (BCSH) guidelines for the diagnosis and management of MM were published in 2011 102
and updated in 2014. ¢! Table 24 summarises the BCSH clinical practice guidelines for the management of RRMM.

For patients at second and subsequent relapse the BCSH recommended lenalidomide, with patients presenting in
renal failure being recommended a bortezomib-containing regimen. They also noted that many new drugs were in
development at the time of the guidelines in 2014. The BCSH also stated that “decisions regarding treatment at
relapse should be made according to a number of factors including the timing of relapse, efficacy and toxicity of drugs
used in prior therapy (e.g. peripheral neuropathy), age, bone marrow and renal function, co-morbidities (e.g. diabetes)
and patient preference”.

Table 24: British Committee for Standards in Haematology (BCSH) guidelines for RRMM

Recommendations

Refractory
myeloma

¢ Patients should be entered into clinical trials where possible

¢ A bortezomib-based salvage regimen is recommended for patients refractory to first-line therapy or intolerant of
thalidomide

¢ A lenalidomide-based regimen should be given to patients with = grade 2 peripheral neuropathy

Relapsed myeloma

¢ Most suitable management should be decided on an individual basis, taking into account age, timing of relapse,
previous therapies, bone marrow function, comorbidities and patient preference

¢ Thalidomide, bortezomib and lenaliomide based regimens are recommended for patients suffering from their first
or subsequent relapse

e The number or type of previous therapy does not alter the clinical effectiveness of thalidomide, bortezomib and
lenalidomide

¢ Dexamethasone with or without chemotherapy should be administrated alongside thalidomide, bortezomib or
lenalidomide treatment, unless contraindicated.

e Consider a 2" ASCT for patients showing a good response to the initial transplant procedure (218 months to
disease progression)

¢ Patients should be entered into clinical trials where possible. Phase | or Il trials are suitable for RRMM patients

¢ Good supportive therapy is essential

Patients at second
relapse

¢ Patients at second and subsequent relapse (or patients at first relapse intolerant of thalidomide or bortezomib)
should be considered for lenalidomide.

¢ Patients presenting in renal failure should be treated on a bortezomib-containing regimen, to achieve rapid
reduction in light chain load to the kidneys, and maximize chances of regaining renal function.

Abbreviations: ASCT = autologous stem cell transplantation
Source: Bird et al., 2014 8
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3.54 International and European guidelines

International and European clinical practice guidelines for RRMM are described in Table 25 As described, various
factors need to be considered in order to make the optimal treatment choice, including patient-specific factors,
tumour characteristics, such as cytogenetics, the type, efficacy and tolerance of the previous treatment, the number
of prior treatment lines, the available remaining treatment options and the interval from the last therapy. *’

Of note, in the 2016 National Comprehensive Cancer Network (NCCN) guidelines from the US, the IXA+LEN+DEX
regimen is a preferred treatment option for MM patients who have received at least one prior therapy, with category
1 evidence (i.e. based upon high-level evidence, there is uniform NCCN consensus that the intervention is
appropriate), and it is also recommended by the US Mayo Clinic guidelines. In addition, the International Myeloma
Working Group (IMWG) suggests that an oral regimen may be preferred in patients living far away from their
treatment centre (Figure 8).

Table 25: International and European clinical practice guidelines for RRMM
Organisation Recommendations for RRMM
IMWG 2014 37 o Selection of therapy depends on patient-specific factors, tumour characteristics, such as

cytogenetics, the type, efficacy and tolerance of the previous treatment, the number of prior
treatment lines, the available remaining treatment options and the interval from the last therapy

e Drugs with potential neurotoxicity, such as bortezomib or thalidomide, should be avoided in patients
with polyneuropathy, whereas less myelotoxic drugs should be preferred in those with compromised
bone marrow function

¢ An oral regimen may be preferred in patients living far away from their myeloma treatment centre.

e Changing the treatment regimen and drug class (if possible) for second or further lines of therapy is
recommended in patients with an insufficient response, a rapid relapse and poor tolerance.

e Treatment should be continued until best possible response, provided tolerance is adequate.

NCCN 2016 103 Preferred treatment options for previously treated MM (category 1 evidence?):
Bortezomib

Bortezomib/liposomal doxorubicin
Carfilzomib/lenalidomide/dexamethasone
Elotuzumab®/lenalidomide/dexamethasone
Ixazomib¢/lenalidomide/dexamethasone

Lenalidomide/dexamethasone?
Panobinostat/bortezomib/dexamethasone®
Pomalidomidef/dexamethasoned

US Mayo Clinic Depending on factors such as first or second relapse, being refractory to prior drugs and status of
July 2016 104 the patient (fit or frail) treatment options include:

Carfilzomib, lenalidomide, dexamethasone

Carfilzomib, pomalidomide, dexamethasone

Cyclophosphamide, bortezomib, dexamethasone

Ixazomib, lenalidomide, dexamethasone

Ixazomib, cyclophosphamide, dexamethasone

Lenalidomide, dexamethasone, elotuzumab

Pomalidomide, dexamethasone, daratumumab

Pomalidomide, cyclophosphamide, dexamethasone, daratumumab
Pomalidomide, bortezomib, dexamethasone

Daratumumab, bortezomib, dexamethasone

Daratumumab, lenalidomide, dexamethasone

ESMO 2013 60

The choice of therapy in the relapse setting depends on several parameters such as age,
performance status, comorbidities, the type, efficacy and tolerance of the previous treatment, the
number of prior treatment lines, the available remaining treatment options and the interval since the
last therapy.

N.B.: Not all of the above treatment combinations are approved in the UK.

Abbreviations: ESMO, European Society for Medical Oncology; IMWG, International Myeloma Working Group; NCCN = National
Comprehensive Cancer Network; RRMM = relapsed/refractory multiple myeloma;

2 Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
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Organisation | Recommendations for RRMM

b Indicated in combination with lenalidomide and dexamethasone for the treatment of patients who have received one to three prior
therapies.

¢ Indicated for the treatment of patients who have received at least one prior therapy.

d Consider single-agent lenalidomide, pomalidomide, or thalidomide for steroid intolerant individuals.

¢ Indicated for the treatment of patients who have received at least two prior regimens, including bortezomib and an immunomodulatory
agent.

fIndicated for the treatment of patients who have received at least two prior therapies including bortezomib and an immunomodulatory
agent and have demonstrated disease progression on or within 60 days of completion of the last therapy.

Figure 8: Parameters relevant for treatment selection in patients with relapsed/refractory multiple myeloma
(IMWG recommendations 2014)

Parameters

Patient specific Disease specific Treatment specific

Retreatment with Significant response
Consider ASCT in ; effective and well to previous treatment, | Consider
Age ‘younger patients’ Good prognosis tolerated first line long PFS, well retreatment
regimen feasible tolerated
Avoid bortezomib and ;
thalidomide if feasible, if Symptomatic and .SWItCh drug class, Insufficient response Switch drug class
Meuropathy incorporate novel 5 and change
not, use weekly and rapidly progressive e to previous treatment e
subcutaneous bortezomib ¢ g
Use preferentially 3
Light chain- | bortezomib combinations, 3 Consider bortezomib : Consider DCEP,
: : High risk i All common regimens | DT-PACE,
induced adaptation of dose of e combinations + i sl antin
nephropathy | lenalidomide according to yiog bendamustine e s :
GFR mandalory clinical trials
Source: Ludwig et al 2014 %7

There is currently no cure for MM and thus prolongation of PFS and OS remain the ultimate goals of treatment. The
discovery of novel agents such as immunomodulatory drugs (IMiD) (e.g. thalidomide and lenalidomide) and
proteasome inhibitors (PI) (e.g. bortezomib) have contributed to a doubling of survival in MM patients as compared
to the 1990s when only conventional chemotherapy was used. % However, despite such advances, most patients
ultimately relapse. ® Such patients are difficult to treat as they tend to have more aggressive disease (and thus are
less responsive to treatment) and have been heavily pre-treated, thereby having more pre-existing toxicities. °

There are several issues relating to current clinical practice, particularly in relation to the logistical burden that
existing treatments place on patients and the NHS. The IXA+LEN+DEX regimen overcomes many of these
limitations, with the potential to offer meaningful benefits to patients, caregivers and the wider healthcare system, as
follows:

Improved treatment choice

For a disease that is characterised by multiple relapses, there are relatively few treatment options available on the
NHS in England, especially in light of the recent delistings from the CDF (Section 3.5.2), and negative
recommendations from NICE (Section 3.5.1). It is vital for MM patients to have access to a range of treatments and
treatment combinations at each stage of the disease pathway, so that their treatment can be tailored to their needs
and circumstances. 3¢
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Improved long-term outcomes

Combination therapy has become the standard-of-care in many situations, with the complementary activity of a P,
an IMiD and a corticosteroid (dexamethasone) particularly promising. '>' Recent Phase lll studies have
demonstrated superior efficacy with triplet versus doublet combination regimens based on these agents in the
frontline '516.1% and relapsed settings. 178

In addition, to further improve long-term outcomes, there has been a shift towards a paradigm of extended
treatment. '*?' However, treatment-related adverse events plus the demanding administration and monitoring
schedules of treatments such as bortezomib impose a substantial burden on patients over time, leading to
treatment discontinuation in many cases. 3107

The triple combination of IXA+LEN+DEX significantly improves progression free survival (PFS) by an average of 6
months compared to LEN+DEX alone, representing a significant and prolonged period for patients and families. In
some groups of patients, including third line and high-risk patients, the PFS gain was greater than this; given that
these patients currently have very poor outcomes this is a major area of unmet need. 3¢ In addition, the favourable
toxicity profile of ixazomib is predicted to enable continuation of treatment, leading to a durable response.

Improved quality of life

Improving the quality of life of patients is an important treatment goal in MM. "% In particular, treatment tolerability is
important in RRMM patients who are typically older and less fit. Ixazomib is not associated with the troublesome
severe peripheral neuropathy or cardiopulmonary toxicities seen with other Pls, such as bortezomib and carfilzomib
respectively. 184% No increase in serious adverse events (SAEs) has been reported with IXA+LEN+DEX compared
to LEN+DEX alone. '

Furthermore, several reports have shown that many patients with cancer prefer oral to parenteral administration of
chemotherapy. The reasons for this are many and include convenience, the place of treatment, a dislike of needles,
anxiety over an IV line, feeling less ill and reducing the effort in coping with the disease. 3% Oral treatment options
can help patients feel more “in control” of their treatment and also to carry on with their everyday lives without
having to attend regular hospital appointments. *® This is particularly important for patients who find it difficult to
attend hospital appointments (e.g. if they are older/frailer, live far away from hospital or are still in employment). The
all-oral combination of IXA+LEN+DEX can be taken at home, thereby reducing the burden on patients and
caregivers (and the NHS — see below).

Reduced burden on the NHS

The need for healthcare professionals to administer bortezomib, either subcutaneously or intravenously, inevitably
increases the burden on NHS resources and costs, and the management of treatment toxicity and side-effects also
adds to this burden. Given the rising demand for cancer services as a whole (due to the ageing population and
increased survival rates), together with limited resources and budgets, "% the option of an oral PI/ all oral triplet
regimen with a favourable toxicity profile could help reduce the burden on the NHS.

Overall, IXA+LEN+DEX would provide patients, clinicians and the NHS with the choice and flexibility of an all-oral
treatment option that is efficacious with a favourable toxicity profile, which is predicted to reduce burden on the
patient and the NHS. This is particualraly important for future sustainability as the arrival of new injectable
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treatments, such as carfilzomib and daratumumab, seems set to increase the logistical burden on the NHS even
further. In this context, a simple oral product like ixazomib looks like a particularly attractive treatment option for an
increasingly resource constrained NHS.

3.7 Equality

We foresee no equality issues with ixazomib.
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4. Clinical effectiveness

4.1 Identification and selection of relevant studies

411 Systematic literature review

A systematic literature review (SLR) of the clinical evidence relating directly to the appraisal decision problem in
Section 1.1 was undertaken in order to perform a decision-focused network meta-analysis (NMA) that is relevant for
a NICE single technology appraisal (STA), as well as future submissions to other UK HTA bodies. The primary
objective of the SLR was to address the following decision problem:

“What is the clinical efficacy and safety of ixazomib citrate in combination with lenalidomide and
dexamethasone (LenDex) for the treatment of patients with relapsed or refractory multiple myeloma
(RRMM) who have received at least one prior therapy?”

In line with this, data on the clinical efficacy and safety of ixazomib or comparators were obtained by a systematic
literature search and review of published research evidence and conference abstracts (with supporting poster
presentations), supplemented by unpublished trial data for ixazomib supplied by Takeda UK.

The search terms were developed specifically for each database. Searches took into account generic and other
product names including variations in different countries. Specific search filters for randomised controlled trials were
used to retrieve studies of clinical effectiveness. Each abstract was assessed by two independent reviewers.

The search strategy used is reported in Appendix 2. In addition, separate ixazomib SLR reports (firstly an interim
analysis utilising the first data-cut date of 30" October 2014 [IA1]; followed by an updated analysis by means of the
second data of 12" July 2015 [IA2]) provide further details. ''%'"" The search strategy was executed on 1%t June
2015 and repeated firstly on the 10" April 2016, and then more recently on the 7" October 2016 to update the
search and fill in gaps in the evidence from the first systematic search in the following databases:

o MEDLINE® with Daily Update

e MEDLINE® In-Process & Other Non-Indexed Citations

e Embase

e The Cochrane library (Cochrane Database of Systematic Reviews, Cochrane Central Register of
Controlled Trials)

e The Centre for reviews and Dissemination (CRD) Databases: Database of Abstracts of Reviews of Effect
(DARE), Health Technology Assessment Database (HTA), NHS Economic Evaluation Database (NHSEED)

e PubMed (for E-publications ahead of print)

Search strategies combined free-text and controlled vocabulary terms (MeSH terms in MEDLINE and CENTRAL
and EMTREE terms in EMBASE) for multiple myeloma (MM). To identify relevant studies, the search strategies
were designed to identify a MM population that was relapsed or refractory; hence they represent a combination of
the terms for the disease of interest —Multiple myeloma’ and ‘relapsed or refractory.’

In addition, manual searches of the following conferences were performed to identify relevant abstracts, not yet
available as full publications:
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o American Society of Haematology (ASH)

o American Society of Clinical Oncology (ASCO)
o European Haematology Association (EHA)

e European Society for Medical Oncology (ESMO)

Furthermore, the Clinical trials website (www.clinicaltrials.gov) was searched to identify ongoing studies with interim
results not yet published in an abstract/ poster; and lastly references from systematic reviews, indirect comparisons,
and network meta-analyses were searched.

41.2 Eligibility criteria

The following eligibility criteria were used to determine articles to be included in the systematic review. Eligibility
criteria are specified in the table below in terms of patients, interventions, comparators, outcome and study design
(PICOS). The same criteria were applied for both the 2016 updates as for the original search carried out in 2015.

Table 26: Eligibility criteria for search strategies conducted in 2015 and 2016

Patients Adult patients (218 years) with diagnosed relapsed or refractory multiple
myeloma (RRMM) who have received at least one prior therapy

Interventions Patients in the active treatment group receiving at least one of the following
treatments for RRMM were eligible:

e Chemotherapy including regimens based on melphalan, vincristine,
cyclophosphamide, or doxorubicin

e Thalidomide containing regimens

e Bortezomib containing regimens

e Lenalidomide containing regimens
e Pomalidomide containing regimens
e Bendamustine containing regimens
e Carfilzomib containing regimens

e Daratumumab containing regimens
e Elotuzumab containing regimens

e Panobinostat containing regimens

Comparators Patients in the control group receiving placebo or dexamethasone were eligible.
Studies without a control group but with two interventions of interest were also
eligible for inclusion

Outcomes The following list of outcomes was considered. This list was compiled after
reviewing the NICE draft scoping documents for similar regimens (i.e., carfilzomib
and panobinostat) for treatment of MM in patients with at least 1 prior therapy:

e Progression Free Survival (PFS)
e Overall survival (OS)

e Overall response rate (ORR)

e Treatment discontinuation

e Adverse events (grades 3-4)

e Time to progression (TTP)

e Duration of response (DOR)
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e Time to next treatment (TTNT)
e Duration of treatment
e Health-related quality of life (HRQoL)
Study design Peer-reviewed RCTs, observational studies and conference abstracts (both RCTs
and observational studies) were eligible. Post-hoc analysis studies were examined

only if an updated or new data of an original study was presented. All other types
of literature, such as letters, editorials or reviews were not considered for inclusion

41.3 Study selection

The process of study selection was made according to specifications in the Protocol.'"? Thus, studies were
selected based on the comparators and outcomes listed in the Final NICE scope for ixazomib, '3 as well as for
HTA purposes and future submissions. Thus, studies involving comparators bendamustine, chemotherapy,
daratumumab, and elotuzumab were not selected from the systematic review for data extraction as they were not to
be included in the NMA (see Section 4.10). For the purpose of this STA submission, which has been previously
agreed by the NICE Appraisal Committee following the publication of the carfilzomib appraisal consultation
document (ACD) 2 the following studies will be reported only:

e Ixazomib + lenalidomide + dexamethasone compared with bortezomib + dexamethasone at second line (i.e.
patients that have received 1 prior therapy)

e Ixazomib + lenalidomide + dexamethasone compared with lenalidomide + dexamethasone at third line (i.e.
patients that have received 2+ prior therapies)

Due to the limited availability of randomised evidence for RRMM patients who have received 1 or 2+ prior therapies
(for the comparators of interest shown above), non-randomised study designs such as prospective interventional
studies, prospective observational studies, as well as retrospective studies were considered in this systematic
review.

All abstracts were reviewed by two experienced systematic reviewers according to the eligibility criteria outlined in
Section 4.1.2; any difference in opinion regarding eligibility was resolved through discussion with a third reviewer.
The same process was applied to the subsequent review of full papers.

A PRISMA flow diagram indicating the numbers of studies included and excluded at each stage of the review is
provided below (Figure 9). The PRISMA flow diagram from indication includes combined results from the original
systematic review (2015) and updates in April 2016 and October 2016.
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SCREENING

Figure 9: PRISMA flow diagram of the study selection process for relapsed or refractory multiple myeloma patients
(June 2015 original review, April and October 2016 updates)
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4.1.4

A systematic review of electronic databases was conducted on the 15t June 2015. An updated systematic review
was conducted on 10™ April 2016, and more recently on 7" October 2016. The search strategies used for each
database are described in Appendix 2. References were downloaded into dedicated Reference Manager®
databases. After de-duplication a total of 7,838 articles were identified specifically from these searches. These
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abstracts were double reviewed for eligibility and 39 full-text articles were ordered for assessment (Figure 9).
Following full paper review, 23 of these articles were identified as being eligible for inclusion into an NMA (Figure 8).
Two articles (TOURMALINE-MM1 trial CSR " and the SMC detailed advice document for panobinostat *) were
identified from other sources that were subsequently obtained for full review, met our eligibility criteria and were
also included (Figure 8). Reviewing of reference lists is a process which is recommended by the Cochrane
Handbook for Systematic Reviews to ensure all relevant studies are identified. ' In total, 23 full text articles
reporting on 14 individual studies were identified for inclusion into the NICE NMA network (Figure 8). In the April
2016 update we identified the abstract from the Tourmaline-MM1 trial (Moreau et al., 2015), ''® along with the full
publication (Moreau et al., 2016) ' which was associated with the first data cut of the TOURMALINE-MM1 trial data
(1A1). 2 We identified Hou et al., 2016 "7 from the October 2016 update which was a regional expansion of the
Tourmaline-MM1 trial conducted in China. As this study relates directly to ixazomib further details of methods and
results are provided in Appendix 4. All three articles were included in the review.

Of the 23 articles from 14 individual studies to be included in the NMA, 18 articles were RCTs from 11 individual
studies, 3 were observational studies, 1 study was a systematic literature review with 2 analyses (Pano + Bort +
Dex versus either Len + Dex or Pom + Dex), and 1 study used data from the ixazomib CSR.

The 23 data sources from 14 studies are listed in Table 27 below.

A complete list of all excluded studies from the systematic review are also included in the systematic review reports.
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Table 27:

Data sources of identified RCTs for ixazomib plus lenalidomide — dexamethasone and other treatments for the treatment of RRMM

Study ID Study type (RCT | Primary data source Location Comparator 1 Comparator 2
or
Observational)
Tourmaline-MM1* RCT Data cut IA1 (30" October 2014) Publication: | International, including UK Ixazomib + LenDex Placebo + LenDex
Moreau et al., 2016a
Tourmaline-MM1 RCT Data cut IA2 (12 July 2015) International, including UK Ixazomib + LenDex Placebo + LenDex
CSR ixazomib 2015
Tourmaline-MM1 RCT Hou et al., 2016 (Data cut 12" July 2015) China Ixazomib + LenDex Placebo + LenDex
Matched-pairs of patients | Observational Dimopoulos et al., 2015 North America, Canada, and Europe Bortezomib + Dex Bortezomib
from 3 clinical trials: (retrospective (including the UK)
MMY-2045, APEX, and analysis)
DOXIL-MMY-3001
eVOBS Observational Dimopoulos et al., 2010 Belgium, France, Greece, Spain, Bortezomib + Dex Bortezomib
Sweden, Turkey, and Brazil
Phase IlI RCT Montefusco et al., Italy Bortezomib + Dex + Len + Dex +
cyclophosphamide cyclophosphamide
APEX RCT Richardson et al., 2005 North America, Canada, and Europe Bortezomib Dexamethasone
(including the UK)
APEX RCT Richardson et al., 2007a North America, Canada, and Europe Bortezomib Dexamethasone
(including the UK)
ENDEAVOR* RCT Dimopoulos et al., 2016 North and South America, Canada, Carfilzomib + Dex Bort + Dex
Europe (including the UK), and the
Asia-Pacific region
ENDEAVOR RCT Moreau et al., 2015c North and South America, Canada, Carfilzomib + Dex Bort + Dex
Europe (including the UK), and the
Asia-Pacific region
ASPIRE RCT Stewart et al., 2015a North America, Canada, and Europe | Carfilzomib + Len + Len + Dex
(including the UK) Dex
ASPIRE RCT Dimopoulos et al., 2015b North America, Canada, and Europe Carfilzomib + Len + Len + Dex
(including the UK) Dex
MM-010 RCT Dimopoulos et al., 2007 Europe (including the UK), and Asia- Len + Dex Placebo + Dex
Pacific region
MM-009 RCT Weber et al., 2007 North America and Canada Len + Dex Placebo + Dex
_ Observational Zagouri et al., 2016 - Len + intermediate Len + low dose Dex
(retrospective dose Dex
analysis)
Match-adjusted indirect Systematic review | Majer et al., 2016 - Pano + Bort + Dex Len + Dex
analysis of patients from
3 clinical trials:
PANORAMA-1 Pano + Bort+ Dex Pom + Dex
MMO009/010, MM-003
PANORAMA-1 RCT Richardson et al., 2016 North and South America, Canada, Pano + Bort + Dex Bort + Dex
Europe (including the UK), and the
Asia-Pacific region
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Study ID Study type (RCT Primary data source Location Comparator 1 Comparator 2
or
Observational)
PANORAMA-1* RCT San-Miguel et al., 2014 North and South America, Canada, Pano + Bort + Dex Bort + Dex
Europe (including the UK), and the
Asia-Pacific region
MM-002 RCT Richardson et al., 2014 North America and Canada Pom + Dex Pom
MM-003 RCT San-Miguel et al., 2013 North America, Canada, Europe Pom + Dex High dose Dex
(including the UK), and the Asia-Pacific
region
MM-003 RCT San-Miguel et al., 2015d North America, Canada, Europe Pom + Dex High dose Dex
(including the UK), and the Asia-Pacific
region
Abbreviations: CSR = clinical study report; LenDex = lenalidomide + dexamethasone; Bort = bortezomib; Dex = dexamethasone; Len = lenalidomide; Cyclo = cyclophosphamide; Pano =
panobinostat; Pom = pomalidomide
* Studies in bold font indicate the primary publication
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415 Data sources

Table 28 presents the bibliographic details of the references for the one identified study of
ixazomib in patients with RRMM. The SLR identified the Clinical Study Report (CSR), an
abstract presented at the American Society of Hematology (ASH) in 2015, and a manuscript
published in 2016. The study design, procedures and results described in the following
sections are from the publication by Moreau et al, 2016, ' supplemented using the CSR #?
where needed (data from the abstract was not used as it was more comprehensively
reported in the manuscript; it was also not included in the NMA to prevent double counting).
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Table 28:

Bibliographic details of the ixazomib RCT in patients with RRMM

Clinical Trial Records

NCT01564537

(TOURMALINE-MMH1
[C16010]) 42

A Phase lll, Randomised, Double-Blind, Multicenter Study Comparing Oral MLN9708
Plus Lenalidomide and Dexamethasone Versus Placebo Plus Lenalidomide and
Dexamethasone in Adult Patients With Relapsed and/or Refractory Multiple Myeloma

Published articles

Moreau et al, 2016 !

Oral Ixazomib, Lenalidomide and Dexamethasone for Multiple Myeloma

Conference posters and abstracts

Meeting 116

Hou, 2016 17
Abstract: ASCO annual meeting

Richardson, 2016 18
Abstract: ASCO annual meeting

Mateos, 2016 '1°
Abstract: ASCO annual meeting

Mateos, 2016 120
Abstract: European Hematology
Association

Avet-Loiseau, 2016 2
Abstract: European Hematology
Association

Leleu, 2016 122
Abstract: European Hematology
Association

Hou, 2016 7
Abstract: European Hematology
Association

Di Bacco, 2016 23
American Society of Hematology
58t Annual Meeting

Garderet, 2016 24
American Society of Hematology
58" Annual Meeting

Moreau, 2015Abstract: American
Society of Hematology 57 Annual

Ixazomib, an investigational oral proteasome inhibitor (PI), in combination
with lenalidomide and dexamethasone (IRD), significantly extends
progression-free survival (PFS) for patients (PTS) with relapsed and/or
refractory multiple myeloma (RRMM): The Phase Il TOURMALINE-MM1
study (NCT01564537).

Ixazomib plus lenalidomide-dexamethasone (IRd) vs placebo-Rd in patients
(pts) with relapsed/refractory multiple myeloma (RRMM): China
continuation of TOURMALINE-MM1

Efficacy and safety of ixazomib plus lenalidomide-dexamethasone (IRd) vs

placebo-Rd in patients (pts) with relapsed/refractory multiple myeloma

(RRMM) by cytogenetic risk status in the global phase 11l TOURMALINE-
MM1 study

Impact of prior therapy on efficacy and safety of oral ixazomib-lenalidomide-
dexamethasone (IRd) vs placebo-Rd in patients (pts) with
relapsed/refractory multiple myeloma (RRMM) in TOURMALINE-MM1

Efficacy and safety of oral ixazomib-lenalidomide-dexamethasone (IRD) vs
placebo-RD in relapsed/ refractory multiple myeloma patients: impact of
prior therapy in the Phase Ill TOURMALINE-MM1 study

Impact of cytogenetic risk status on efficacy and safety of ixazomib-
lenalidomide-dexamethasone (IRD) vs placebo-RD in relapsed/refractory
multiple myeloma patients in the global TOURMALINE-MM1 study

Patient-reported quality of life with ixazomib-lenalidomide-dexamethasone
(IRD) vs placebo-RD in relapsed/ refractory multiple myeloma patients in
the global, placebo-controlled TOURMALINE-MM1 study.

Ixazomib plus lenalidomide-dexamethasone (IRD) vs placebo-RD in
patients (pts) with relapsed/refractory multiple myeloma (RRMM): China
continuation of TOURMALINE-MM1.

Higher c-MYC expression is associated with ixazomib-lenalidomide-
dexamethasone )IRD) progression-free survival (PFS) benefit versus
placebo-RD: biomarker analysis of the Phase 11l TOURMALINE-MM1 study
in relapsed/refractory multiple myeloma (RRMM).

Longer time to best response and depth of response are associated with
improved duration of best achieved response and progression-free survival
(PFS): post-hoc analysis of Phase Ill TOURMALINE-MM1 trial in
relapsed/refractory multiple myeloma (RRMM)

41.6

Reference list for excluded studies

The China continuation of Study C16010 was a regional extension of the TOURMALINE-
MM1 study (n=115) that evaluated the safety and efficacy of IXA+LEN+DEX versus
LEN+DEX in adult RRMM patients from China.

Compared with the TOURMALINE-MM1 study, patients in the China continuation study had

more advanced disease:

e more patients had Durie-Salmon stage llla myeloma (63% vs 38%),
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e more heavily pre-treated (38% and 17% had received 2 or 3 prior lines of treatment
vs 29% and 10%),

o more frequently received prior thalidomide (84% vs 45%),

¢ more frequently had refractory MM (53% vs 11%)

o more frequently had thalidomide-refractory MM (63% vs 12%)

These patient characteristics are consistent with a large retrospective analysis of outcomes
of Chinese patients with MM "2%(ref).

The efficacy and safety results seen in the China continuation study are consistent with
those of the TOURMALINE-MM1 study, and therefore support the activity of IXA+LEN+DEX
across different study populations.

However, due to the divergence in ethnic, disease and treatment characteristics versus the
global TOURMALINE-MM1 population, the results of the China continuation study have not

been used in the economic model presented in Section 5 of this submission.

An overview of the China continuation study and results is provided in Appendix 3.
4.2 List of relevant randomised controlled trials

421 List of relevant randomised controlled trials

The TOURMALINE-MM1 study identified in the SLR is presented below in Table 29.

Table 29: List of relevant RCTs
Trial name Population Intervention Comparator Primary study
references

TOURMALINE- Adult (=18 years) | IXA+LEN+DEX LEN+DEX (Rd) Moreau et al,

MMA1 patients with (IRd) 2016
RRMM who had Clinical Study
received 1 to 3 Report 42
prior therapies

Abbreviations: IXA+LEN+DEX (IRd) = ixazomib+lenalidomide+dexamethasone; LEN+DEX (Rd) =

(placebo+)lenalidomide+dexamethasone; RRMM = relapsed and/or refractory multiple myeloma

Source: Moreau, 2016 ' ; TOURMALINE-MM1 CSR 42

4.3 Summary of methodology of the relevant randomised
controlled trials

4.3.1 Trial design

The TOURMALINE-MM1 study (C16010) is an on-going global, Phase Ill, randomised,
double-blind, multicentre clinical trial evaluating the safety and efficacy of an all-oral
combination of IXA+LEN+DEX versus LEN+DEX in patients with RRMM who have had 1-3
prior therapies. '

Patients were randomly assigned in a 1:1 ratio to receive either oral ixazomib 4 mg or
matching placebo capsule on days 1, 8, and 15, plus oral lenalidomide 25 mg on days 1-21
(10 mg for patients with creatinine clearance <60 or <50 mL/min, depending on local
practice) and oral dexamethasone 40 mg on days 1, 8, 15, and 22, in 28-day cycles (Figure
10).
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Randomisation was stratified by number of prior therapies (1 vs. 2 or 3), previous
proteasome inhibitor exposure (naive vs. exposed), and International Staging System
disease stage (ISS | or Il vs. lll). ' Treatment continued until disease progression or
unacceptable toxicity.

Figure 10: TOURMALINE-MM1 study design with treatment schedule

Ixazomib-lenalidomide-dexamethasone (N=360)
Ixazomib 4.0 mg, days 1, 8, 15

Lenalidomide 25 mg, days 1-21
Dexamethasone 40 mg, days 1, 8, 15, 22
28-day cycles until disease progression or unacceptable toxicity

. . 1 1 rs
Sandomisation HEEEEENEESHEABHEBHEHBBBEEHEEE
* B B

(N=722)

1 vs 2 or 3 prior therapies;
Pl-exposed vs Pl-naive;
IS5 stage lor lHws 1l

i

Placebo-lenalidomide-dexamethasone (N=362)
Placebo, days 1, 8, 15

Lenalidomide 25 mg, days 1-21
Dexamethasone 40 mg, days 1, 8, 15, 22
28-day cycles until disease progression or unacceptable toxicity

Source: TOURMALINE-MM1 CSR #?(ref)

Patients who provided written informed consent received a country-, site-, and patient-
specific enrolment code 42 Central randomisation using an interactive voice response system
(IVRS) was used, with the randomisation scheme generated by an independent statistician
at the sponsor, who was not on the study team. Patients were randomised strictly
sequentially at each study centre as they became available for randomisation.
Randomisation codes were not re-used from patients who discontinued.

In this double-blind study, all study personnel, including the investigators, site personnel,
study clinicians, sponsor, and participants, were blinded to treatment assignments. 42 Only
the independent statistical centre and Independent Data Monitoring Committee had, at
prespecified interim analysis and interim safety review time points, access to un-blinded
individual patient data.

4.3.2 Eligibility criteria

The inclusion criteria were chosen to select patients with RRMM on the basis of standard
criteria and measurable disease. The exclusion criteria were chosen to remove from
participation any patients who were refractory to lenalidomide or proteasome inhibitor-based
therapy at any line, patients who were too ill or otherwise could not potentially benefit from
the treatment, and patients with conditions that might confound assessments. The eligibility
criteria are described in Table 30

Company evidence submission for Ixazomib citrate in combination with lenalidomide and
dexamethasone for relapsed or refractory multiple myeloma ID 807 Page 74 of 315



Table 30: Eligibility criteria
Note: See table footnotes for abbreviations

Inclusion criteria

Male or female, age 218 years

MM diagnosed per standard criteria either currently or at initial diagnosis (initial diagnosis must have been symptomatic MM; relapsed disease did not have to be
symptomatic)

Measurable disease, defined as at least one of: serum M-protein 21 g/dL, urine M-protein 2200 mg/24 hrs, serum Free Light Chain (FLC) assay — involved FLC level
210 mg/dL, provided that serum FLC ratio was abnormal

ECOG PS 0-2 (a scale from 0 to 5 where 0 is asymptomatic and increasing numbers indicate increasing tumour-related disability)

RRMM after 1-3 prior therapies, including:

Patients who relapsed but were not refractory to previous treatments

Patients who were refractory to all lines of previous treatment (i.e. patients who had never responded)

Patients who relapsed from at least one previous treatment and were refractory to at least one previous treatment

ANC 21000/mm?, platelet count 275,000/mm3

Total bilirubin 1.5 x ULN, ALT and AST <3 x ULN

Creatinine clearance 230 mL/min

No active GVHD in patients with prior allo-SCT*

Female patients: post-menopausal for 224 months prior to screening; or surgically sterile; or if they were of childbearing potential, negative pregnancy test within
10-14 days and again within 24 hours of start of cycle 1 of lenalidomide — agreed to practice true abstinence or use two reliable methods of birth control, agreed to
ongoing pregnancy testing, and adhered to guidelines of RevAssist program (US) or equivalent local programmet

Male patients, even if surgically sterilised: agreed to practice true abstinence; or agreed to practice effective barrier contraception during the entire study treatment
period and 90 days after the last dose of study treatment if their partner was of childbearing potential, even if they had a successful vasectomy; and adhered to
guidelines of RevAssist program (US) or equivalent local programmet

Able to take concurrent aspirin 81-325 mg daily (or enoxaparin 40 mg subcutaneously daily [or its equivalent] if allergic to aspirin), per published standard or
institutional standard of care, as prophylactic anticoagulationt

For patients with prior history of deep vein thrombosis (DVT), low-molecular-weight heparin (LMWH) was mandatory?
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Voluntary written consent; willing and able to adhere to study visit schedule and other protocol requirements

Exclusion criteria

Refractory to lenalidomide or Pl-based therapy at any line (refractory disease defined as disease progression on treatment or progression within 60 days after last
dose)

Patients refractory to thalidomide-based therapy were eligible

Evidence of current uncontrolled cardiovascular conditions, including uncontrolled hypertension, uncontrolled cardiac arrhythmias, symptomatic congestive heart
failure, unstable angina, or myocardial infarction within 6 months before randomisation in the study

Failure to have fully recovered (grade <1 toxicity) from effects of prior chemotherapy (except alopecia) regardless of interval since last treatment

Psychiatric illness/social situation that would limit compliance with study requirements.

Major surgery within 14 days before randomisation
Radiotherapy within 14 days before randomisation
Infection requiring systemic antibiotic therapy or other serious infection within 14 days before randomisation

Central nervous system involvement

Diagnosis of Waldenstrom’s macroglobulinemia, POEMS syndrome, plasma cell leukaemia, primary amyloidosis, myelodysplastic syndrome, or myeloproliferative
syndromet

Female patients who were breast-feeding or pregnantf

Ongoing or active systemic infection, active hepatitis B or C virus infection, or known human immunodeficiency virus positive

Comorbid systemic illnesses or other severe concurrent disease which, in the judgment of the investigator, would make the patient inappropriate for entry into this
study or interfere significantly with the proper assessment of safety and toxicity of the prescribed regimens (e.g., peripheral neuropathy that is Grade 1 with pain or
Grade 2 or higher of any cause).

Systemic treatment with strong inhibitors of cytochrome P450 (CYP) 1A2 (CYP1A2) (fluvoxamine, enoxacin, ciprofloxacin), strong inhibitors of CYP3A
(clarithromycin, telithromycin, itraconazole, voriconazole, ketoconazole, nefazodone, posaconazole) or strong CYP3A inducers (rifampin, rifapentine, rifabutin,
carbamazepine, phenytoin, phenobarbital), or use of Ginkgo biloba or St. John’s wort within 14 days before randomisation in the study

Diagnosed or treated for another malignancy within 2 years before randomisation or previously diagnosed with another malignancy and any evidence of residual
disease. Patients with nonmelanoma skin cancer or carcinoma in situ of any type were not excluded if they had undergone complete resection

Inability to swallow oral medication, inability or unwillingness to comply with the drug administration requirements, or gastrointestinal condition that could
interfere with the oral absorption or tolerance of treatmentt
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e Known allergy to any of the study medications, their analogues, or excipients in the various formulations of any agentt

Abbreviations: Allo-SCT = allogeneic stem cell transplant; ALT = alanine aminotransferase; ANC = absolute neutrophil count; AST = aspartate aminotransferase; ECOG = Eastern
Cooperative Oncology Group; FLC = free light chain; GVHD = graft-versus-host disease; Pl = proteasome inhibitor; PS = performance status; RRMM = relapsed and/or refractory multiple
myeloma; ULN = upper limit of normal

Source: Moreau, 2016 ' ; t TOURMALINE-MM1 CSR 42

Company evidence submission for Ixazomib citrate in combination with lenalidomide and dexamethasone for relapsed or refractory multiple myeloma ID 807
Page 77 of 315



43.3 Settings and locations where the data were collected

The study was conducted at 147 investigative centres globally in 26 countries shown in
Table 31, and included nine centres from across the UK (one was inactive), from which 21
patients were recruited and included in the study.

Table 31: TOURMALINE-MM1 study locations
Region Countries
Europe Austria, Belgium, Czech Republic, Denmark, France, Germany, Hungary, ltaly, Israel,

Netherlands, Poland, Portugal, Romania, Russian Federation, Spain, Sweden,
Turkey, United Kingdom

North USA, Canada

America

Asia- Australia, China, Japan, New Zealand, Singapore, South Korea
Pacific

Source: Moreau, 2016

434 Trial drugs and concomitant medications
4.3.4.1 Trial drugs

Patients received oral ixazomib 4 mg or matching placebo capsule on days 1, 8, and 15,
plus oral lenalidomide 25 mg on days 1-21 and oral dexamethasone 40 mg on days 1, 8, 15,
and 22, in 28-day cycles ' Patients were to continue to receive treatment until disease
progression or unacceptable toxicity, whichever occurred first ' Dose adjustments for
toxicities were permitted using established dose-modification guidelines per the
protocol/prescribing information for each drug *

4.3.4.2 Permitted and disallowed concomitant medications

Permitted and disallowed concomitant medications were as follows *. Thromboprophylaxis
according to the American Society of Clinical Oncology (ASCO) guidelines or institutional
standard of care was required to prevent thromboembolic complications that may occur with
lenalidomide-based regimens, e.g., aspirin (81-325 mg orally once daily) or low-molecular
weight heparin (equivalent to enoxaparin 40 mg subcutaneous per day) depending on
patient risk factors. Prophylactic antiviral therapy was permitted as clinically indicated.

All necessary supportive care consistent with optimal patient care per local standards was
available to patients. Use of myeloid growth factors (e.g., granulocyte colony stimulating
factor, granulocyte macrophage-colony stimulating factor) and erythropoietin was allowed,
with use of erythropoietin to be minimised as much as possible given potential risk of deep
vein thrombosis with lenalidomide. Red blood cell and platelet transfusions were given as
clinically indicated. Standard anti-emetics including 5-hydroxytryptamine 3 serotonin
receptor (5-HT3) antagonists were recommended for emesis if it occurred once treatment
was initiated; prophylactic anti-emetics were also permitted at the physician’s discretion.
Topical, intravenous, or oral antihistamines or steroids were permitted to manage rash.
Concomitant treatment with bisphosphonates was also permitted.

Systemic treatment with strong CYP1A2 inhibitors (fluvoxamine, enoxacin, and ciprofloxacin)
or strong CYP3A inhibitors (clarithromycin, telithromycin, itraconazole, voriconazole,
ketoconazole, nefazodone, and posaconazole), or use of Ginkgo biloba or St John’s wort
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was not permitted. Systemic treatment with strong CYP3A inducers (rifampin, rifapentine,
rifabutin, carbamazepine, phenytoin, and phenobarbital) was to be avoided. Radiation
therapy or any anti-neoplastic treatment with activity against multiple myeloma, other than
the study drugs, was not permitted.

4.3.5 Primary and secondary outcomes

The primary, key secondary and other secondary outcomes in the TOURMALINE-MM1
study are described in

Table 32.

The outcomes of interest in the NICE scope include PFS, overall survival (OS), response
rates, time to next treatment, adverse effects of treatment and health-related quality of life.
All of these have been reported in the TOURMALINE-MM1 study (shown in bold in

Table 32) except for time to next treatment. However, the study did collect data on the
following parameters that may be useful surrogates for time to next treatment: time to
progression; time to response; and duration of response. The results of all the relevant
outcomes have been presented in the clinical effectiveness results (Section 4.7) and
adverse events section (Section 4.12).

Table 32: TOURMALINE-MM1 study outcomes
Endpoint
Primary PFS, defined as the time from the date of randomisation to the date of first

documentation of disease progression based on central laboratory results and IMWG
criteria as evaluated by an IRC, or death due to any cause, whichever occurred first

Key secondary

0S, measured as the time from the date of randomisation to the date of death

OS in high-risk patients carrying del(17)

Other
secondary

Overall response rate (ORR) i.e complete response [CR] + very good partial response
[VGPR] + partial response [PR])

CR+VGPR rate (ie, = VGPR)

Duration of response (DOR), measured as the time from the date of first
documentation of response to the date of first documented progression

Time to progression (TTP), measured as the time from randomisation to the date of
first documented progression

To determine the safety of the addition of ixazomib to lenalidomide and
dexamethasone: Eastern Cooperative Oncology Group (ECOG) performance scores,
adverse events (AEs), serious adverse events (SAEs), and assessments of clinical
laboratory values

Pain response rate, measured by the proportion of pain responders, as determined by Brief
Pain Inventory-Short Form (BPI-SF) and analgesic uset

Comparison of change in global health status between baseline and each post-
baseline assessment, as measured by the global health scale, functioning, and
symptoms of the EORTC QLQ-C30 and MY-20

OS and PFS in high-risk cytogenetic patient groups carrying translocations t(4;14), t(14;16)
or del(17) [and +1g21, del(13) 19]

Association between response or resistance to ixazomib treatment and proteasome and
NFkB-related genes, such as proteasome subunit beta type-1 (PSMB1) and tumour
necrosis factor receptor-associated factor-3 (TRAF-3), in blood samples’

Plasma concentration-time data to contribute to future population pharmacokinetic (PK)
analysis®

Exploratoryt

Assess health utilisation by collecting the number of medical encounters; assess health
utility values per the EQ-5D questionnaire

Time to pain progression and time to pain response, as assessed by the time from
randomisation to the date of initial progression/response classification.

Duration of pain response, measured as the time from randomisation to the first
documented progression classification
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Endpoint

Association between response or resistance to ixazomib treatment and tumour gene
expression patterns including NFkB and protein synthesis signatures

Mechanisms of treatment-emergent resistance, such as somatic mutations in proteasome
subunits, in tumours that initially respond to therapy and then exhibit progressive disease

Development of new or worsening of existing selected skeletal-related events, defined as
new fractures (excluding vertebral compression or rib fractures), irradiation of or surgery on
bone, or spinal cord compression from baseline through the development of progressive
disease

Abbreviations: CR = complete response; EORTC QLQ-C30 and MY-20 = the European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) and the Quality
of Life Questionnaire MM Module 20 (MY-20); EQ-5D = EuroQol-5D; IMWG = International Myeloma Working
Group; IRC = independent review committee; OS = overall survival; PFS = progression free survival; VGPR =
very good partial response

BOLD black = The outcomes of interest in the NICE scope that are reported in the TOURMALINE-MM1 study
BOLD grey = The outcomes that may be useful surrogates for the outcome in the NICE scope of time to next
treatment

@ The final statistical analysis plan (SAP) excluded del(13) and 1q (1g21+) from the high-risk evaluations
because during the course of the study, the definition of high-risk abnormalities for MM evolved and 1921+
was considered intermediate-risk.

Source: Moreau, 2016 ' ; t TOURMALINE-MM1 CSR 42

Health-related quality of life was evaluated through patient self-reported instruments
including the EORTC QLQ-C30 and MY-20 questionnaires.

Response assessments were performed every cycle (i.e. every 28 days) until disease
progression. ' Response and disease progression assessments were based on central
laboratory results and International Myeloma Working Group (IMWG) 2011 criteria (Table
33) as evaluated by the independent review committee (IRC) blinded to both patient
assignment and investigator assessment. All patients were followed for survival after
disease progression (every 12 weeks until death or termination of the study).

Table 33: International Myeloma Working Group (IMWG) Uniform Response Criteria
Disease response Criteria
Stringent complete CR as defined below, plus:

response (sCR) e Normal free light chain ratio, and

e Absence of clonal plasma cells by immunohistochemistry or 2- to 4-
colour flow cytometry

Complete response (CR) e Negative immunofixation of serum and urine, and

o Disappearance of any soft tissue plasmacytomas, and

e  <5% plasma cells in bone marrow
Additional criterion in patients with measurable disease by serum free light chain
levels only:

o Normal free light chain ratio of 0.26 to 1.65

Very good partial e Serum and urine M-component detectable by immunofixation but not on
response (VGPR) electrophoresis, or
e 290% reduction in serum M-component plus urine M-component <100
mg/24 h
Additional criterion in patients with measurable disease by serum free light chain
levels only:
e  >90% decrease in difference between involved and uninvolved free light
chain levels
Partial response (PR) e  >50% reduction of serum M-protein and reduction in 24-hour urinary M-

protein by 290% or to <200 mg/24 h
If serum and urine M-protein are not measurable:

e Decrease of 250% in difference between involved and uninvolved free
light chain levels

If serum and urine M-protein and serum free light assay are not measurable:

e 250% reduction in bone marrow plasma cells, provided baseline
percentage was 230%

In addition to the above criteria, if present at baseline:
e 250% reduction in size of soft tissue plasmacytomas

Company evidence submission for Ixazomib citrate in combination with lenalidomide and
dexamethasone for relapsed or refractory multiple myeloma ID 807 Page 80 of 315



Disease response

Criteria

Stable disease (SD)

Not meeting criteria for CR, VGPR, PR, or PD

Progressive disease (PD)
/ relapse

Any one or more of the following:

Increase of 25% from lowest response value in any of:
o  Serum M-component (absolute increase =0.5 g/dL), and/or
o Urine M-component (absolute increase 2200 mg/24 h), and/or
o Difference between involved and uninvolved free light chain
levels (absolute increase >10 mg/dL) (only in patients without
measurable serum and urine M-protein levels), and/or
o Bone marrow plasma cell percentage (absolute percentage
210%) (only in patients without measurable serum and urine
M-protein levels and without measurable disease by free light
chain levels)
Definite development of new bone lesions or soft tissue plasmacytomas
or definite increase in the size of existing bone lesions or soft tissue
plasmacytomas
Development of hypercalcaemia (corrected serum calcium >11.5
mg/dL) that can be attributed solely to the plasma cell proliferative
disorder

All response categories and relapse require 2 consecutive assessments made at any time before the
institution of any new therapy. If radiographic studies were performed, sCR, CR, VGPR, PR, and SD require
no known evidence of progressive or new bone lesions. CR and VGPR require serum and urine studies
regardless of whether disease at baseline was measurable on serum, urine, both, or neither. Radiographic
studies are not required to satisfy these response requirements. Bone marrow assessments need not be
confirmed. For PD, serum M-component increases of 21 g/dL are sufficient to define relapse if starting M-
component is 25 g/dL. For PD, definite increase of plasmacytoma defined as a 50% (at least 1 cm) increase
as measured serially by the sum of the products of the cross-diameters of the measurable lesion).

Source: Moreau et al, 2016 ' : Originally from Rajkumar, 2011 26 and Durie, 2006 27

4.3.6 Summary of the methodology of the TOURMALINE-MM1 RCT

A summary of the methodology of the study is shown in Table 34.

Table 34: Summary of the methodology of the TOURMALINE-MM1 study

Trial name

TOURMALINE-MM1

Location

147 investigative centres globally in 26 countries in Europe, North
America and Asia-Pacific

Trial design

Phase Ill, randomised, double-blind, multicentre study to evaluate
the efficacy and safety of IXA+LEN+DEX vs. LEN+DEX

Key Eligibility criteria
for participants

Adult patients with relapsed and/or refractory multiple myeloma,
measurable disease (including by serum free light chain assay
only), and ECOG performance status 0-2 who had received 1-3
prior lines of therapy, and who had adequate haematologic and
hepatic function, were eligible; patients with mild-to-moderate
renal function impairment (calculated creatinine clearance =30
mL/min) were included.

Patients with peripheral neuropathy of grade 1 with pain or grade
22, and patients refractory to prior lenalidomide or proteasome
inhibitor-based therapy were not eligible; primary refractory
patients were included

Settings and locations
where the data were
collected

Secondary care - oncology

Intervention(s) (n=[x])
and comparator(s)

(n=[x])

IXA+LEN+DEX (n=360); LEN+DEX (n=362)

Permitted and
disallowed concomitant
medication

Permitted: myeloid growth factors; erythropoietin; transfusions
with red cells and platelets; digoxin; bisphosphonates; supportive
measures.

Disallowed: Strong inhibitors of CYP1A2 and CYP3A, strong
CYP3A inducers; St. John’s wort and Ginkgo biloba; any
antineoplastic treatment with activity against MM, other than study
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drugs; radiation therapy; platelet transfusions to help patients
meet eligibility criteria were not allowed within 3 days prior to
study drug dosing

Primary outcomes
(including scoring
methods and timings of
assessments)

PFS, defined as the time from the date of randomisation to the
date of first documentation of disease progression based on
central laboratory results and IMWG criteria as evaluated by an
IRC, or death due to any cause, whichever occurred first

Key secondary
outcomes (including
scoring methods and
timings of assessments)

OS, measured as the time from the date of randomisation to the
date of death

OS in high-risk patients carrying del(17)

Other secondary
outcomes (including
scoring methods and
timings of assessments)

Overall response rate (CR+VGPR+PR)
CR+VGPR rate

DOR, measured as the time from the date of first documentation
of response to the date of first documented progression

TTP, measured as the time from randomisation to the date of first
documented progression

Safety: ECOG performance scores, AEs, SAEs, and
assessments of clinical laboratory values

Pain response rate, measured by the proportion of pain
responders, as determined by the BPI-SF and analgesic uset

Comparison of change in global health status between baseline
and each post-baseline assessment, as measured by the global
health scale, functioning, and symptoms of the EORTC QLQ-C30
and MY-20

OS and PFS in high-risk population carrying del(17), t(4;14), or
t(14;16)
Association between response or resistance to ixazomib

treatment and proteasome and NF-kB-related genes, such as
PSMB1 and TRAF-3f

Plasma concentration-time data to contribute to future population
PK analysist

Pre-planned subgroupst

Subgroup analyses were performed relative to baseline
stratification factors, demographics, disease characteristics, and
number and types of prior therapy.

They included subgroups by prior line of therapy of relevance to
the NICE scope i.e those with one prior therapy and 2/3 prior
therapies.

Other factors included: cytogenetic abnormalities, ISS stage, age,
sex, race, region, Western country, prior therapy, relapsed
(and/or) treatment refractory, ECOG performance status, and
baseline CrCl.

Abbreviations: AEs = adverse events; BPI-SF = Brief Pain Inventory-Short Form; CR = complete response;
CrCl = creatinine clearance; DOR = duration of response; ECOG = Eastern Cooperative Oncology Group;
IMWG = International Myeloma Working Group; IRC = independent review committee;; EORTC QLQ-C30 and
MY-20 = the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire
Core 30 (EORTC QLQ-C30) and the Quality of Life Questionnaire MM Module 20 (MY-20); EQ-5D = EuroQol-
5D;; OS = overall survival; PFS = progression free survival; PK = pharmacokinetic; PR = partial response;
SAE = serious adverse event; TTP = time to progression; VGPR = very good partial response

Source: Moreau, 2016 't TOURMALINE-MM1 CSR 42

4.4 Statistical analysis and definition of study groups in the
relevant randomised controlled trials

441 Analysis sets

The intent-to-treat (ITT) population ' : defined as all patients who were randomised.
Patients were analysed according to the treatment they were randomised to receive,
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regardless of any errors in dosing. The ITT population was used for all primary and
secondary efficacy analyses.

The safety population ' : defined as all patients who received at least 1 dose of any study
drug. Patients were analysed according to the treatment actually received, regardless of
which treatment they were randomised to receive. Patients who received any dose of
ixazomib were included in the IXA+LEN+DEX group and patients who did not receive any
dose of ixazomib were included in the LEN+DEX group, regardless of their randomised
treatment. The Safety population was used for all safety-related analyses such as AEs,
concomitant medications, laboratory tests, and vital signs.

4.4.2 Hypotheses

The study was designed to assess the efficacy and safety of weekly IXA+LEN+DEX versus
LEN+DEX in patients with RRMM. "#2 The primary objective was to determine whether the
addition of once-weekly oral ixazomib to the background therapy of lenalidomide and
dexamethasone improves PFS in patients with RRMM. 42

443 Sample size calculations

The total sample size of the study was planned to be approximately 703 patients (actual
accrual: 722 patients) in order to provide sufficient power to adequately evaluate both PFS
and OS. *2 Total sample size was calculated to provide 80% power (2-sided alpha 0.05) to
test for a 30% improvement in OS (assumed hazard ratio of 0.77) '. The study was powered
to demonstrate PFS superiority (hazard ratio 0.74)." An O’Brien-Fleming stopping boundary
for efficacy was calculated using a Lan-DeMets alpha-spending function ' based on the
observed number of events at the data cut-off date. ' An interim analysis was planned when
approximately 36% of patients experienced a PFS event '

4.4.4 Interim analyses and stopping guidelines

Three sequential interim analyses plus a final analysis were planned (Figure 11) ' The first
interim analysis was planned when approximately 36% of patients experienced a PFS event
' At the first, pre-planned analysis (data cut-off: 30" October 2014; median follow-up ~15
months), the PFS results crossed the pre-specified O’Brien-Fleming boundary
demonstrating a statistically significant benefit of the IXA+LEN+DEX regimen versus
LEN+DEX; therefore, consistent with the statistical methodology, this was the final statistical
analysis of PFS. Per protocol, the study continued in a double-blind manner to gain more
mature OS data; a second pre-planned interim analysis (data cut-off: 12" July 2015; median
follow-up of ~23 months) was conducted for OS.

The clinical effectiveness results (Section 4.7) presents data from both these interim
analyses; safety data from the second interim analysis is presented in Section 4.12. The
study continues in a double-blind, placebo-controlled manner to obtain more mature OS
data. A third interim analysis is expected in Q2 2017 with a final analysis to follow later.
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Figure 11: Statistical assumptions in the TOURMALINE-MM1 study schedule
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4.4.5 Statistical methods used to compare groups

Primary and secondary outcomes

The study used a closed sequential testing procedure for the primary endpoint of PFS and
the key secondary endpoints OS and OS in patients carrying del(17p) (2-sided alpha 0.05;
test for overall survival conducted on its own alpha-spending functions only if PFS was
significant) ' Kaplan-Meier methodology was used to estimate time-to-event distributions,
with stratified log-rank tests and Cox models (alpha=0.05, two-sided) used for inter-arm
comparisons of time-to-event endpoints.

Safety assessment

Adverse events (AEs) were coded using MedDRA version 16.0. 42 Treatment-emergent AEs
(TEAESs) were defined as AEs that occurred after administration of the first dose of any study
drug and through 30 days after the last dose of any study drug. AEs were summarised as per
the National Cancer Institute’s Common Terminology Criteria for Adverse Events (NCI
CTCAE) version 4.03.

4.4.6 Handling of missing data and withdrawals

The ITT population was used for all primary and secondary efficacy analyses. ' The primary
endpoint was PFS, defined as the time from the date of randomisation to the date of first
documentation of progressive disease based on central laboratory results and International
Myeloma Working Group (IMWG) criteria as evaluated by an independent review committee,
or death due to any cause, whichever occurred first. Patients without documentation of
progressive disease were censored at the date of the last response assessment that was
stable disease or better. 2 The details regarding the handling of missing assessments and
censoring for the PFS analysis are presented in Table 35
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Table 35: Handling of missing assessments and censoring for PFS primary analysis
based on FDA guidance

Situation Date of Progression or Outcome
Censoring
No baseline and/or no Date of randomisation Censored

postbaseline assessment, no
subsequent anticancer therapy
after study treatment, no death

Disease progression Date of next scheduled visit Progressed
documented between
scheduled visits

No documented death or Date of last adequate Censored
disease progression assessment?
Lost to follow-up, withdraw Date of last adequate Censored
consent before any assessment?

documented death or disease
progression

Treatment discontinuation for Date of last adequate Censored
undocumented disease assessment?
progression after the last
adequate assessment

Death or progression after Date of last adequate Censored
more than 1 missed visit assessment?

Alternate antineoplastic Date of last adequate Censored
therapy started prior to disease | assessment prior to starting

progression alternate antineoplastic therapy

Death before first assessment | Date of death Progressed
Death between adequate Date of death Progressed

assessment visits

2 Adequate disease assessment was defined as sufficient data to evaluate a patient’s disease status
Source: TOURMALINE-MM1 CSR 42

4.4.7 Subgroup analyses

Pre-specified subgroup analyses of PFS and OS were conducted. Subgroup analyses were
performed relative to baseline stratification factors, demographics, disease characteristics,
and number and types of prior therapy. They included subgroups by prior line of therapy,
which are of relevance to the NICE scope (Table 1) i.e. those with 1 versus 2 or 3 prior
therapies. Other factors included: cytogenetic abnormalities, ISS stage, age, sex, race,
region, Western country, prior therapy, relapsed (and/or) treatment-refractory, ECOG
performance status, and baseline creatinine clearance. A stratified Cochran-Mantel-
Haenszel Chi-squared test was used to assess inter-arm differences in response rates. '

4.4.8 Summary of the statistical analysis used in the primary analysis

A summary of the statistical analysis is shown in Table 36
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Table 36:

Summary of the statistical analysis

Trial name Hypothesis Statistical Sample size, Data
objective analysis power calculation | management,
patient
withdrawals
TOURMALINE- | The primary A closed Total sample size The ITT
MM1 objective was to sequential testing was calculated to population was
determine whether | procedure was provide 80% used for all
the addition of oral | used for the power (2-sided primary and
ixazomib to the primary endpoint alpha 0.05) to test | secondary
background of PFS and the for a 30% efficacy
therapy key secondary improvement in analyses,
lenalidomide- endpoints of OS OS (assumed defined as all
dexamethasone and OS in patients | hazard ratio of patients who

improves PFS in
patients with
RRMM

carrying del(17p)
(2-sided alpha
0.05; test for OS
conducted on its
own alpha-
spending functions
only if PFS was
significant).
Kaplan-Meier
methodology was
used to estimate
time-to-event
distributions, with
stratified log-rank
tests and Cox
models
(alpha=0.05, two-
sided) used for
inter-arm
comparisons of
time-to-event
endpoints

0.77). The study
was powered to
demonstrate PFS
superiority (hazard
ratio 0.74). An
O’Brien-Fleming
stopping boundary
for efficacy was
calculated using a
Lan-DeMets
alpha-spending
function 28 based
on the observed
number of events
at the data cut-off
date

were
randomised

Abbreviations: ITT = intent-to-treat; OS = overall survival; PFS = progression-free survival; RRMM = relapsed
and/or refractory multiple myeloma

Source: Moreau, 2016."

4.5 Participant flow in the relevant randomised controlled
trials
4.5.1 Participant flow

Patient disposition in the TOURMALINE-MM1 study is summarised in the CONSORT diagram
in Figure 12 There were no unexpected imbalances in drop-outs between treatment groups:
at data cut-off for the second interim analysis (July 2015), 136 (38%) and 133 (37%) patients
in the IXA+LEN+DEX and LEN+DEX arms, respectively, remained on treatment, and 222
(62%) and 229 (63%), respectively had discontinued. . ' The two most common reasons for
discontinuation were progressive disease (34% and 40% of patients) and adverse events
(17% and 14%). Two of the 360 patients randomised to IXA+LEN+DEX did not receive any
study treatment, and three of the 362 patients randomised to LEN+DEX accidentally received
limited dosing of ixazomib, and were therefore conservatively included within the
IXA+LEN+DEX group for analyses of exposure and safety. There were also no imbalances
across regions and countries in terms of enrolment by treatment (Asia Pacific: 18% of
IXA+LEN+DEX patients; 21% of LEN+DEX patients; Europe: 69% and 65%; North America:
13% and 14%). 42
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Figure 12: TOURMALINE-MM1 patient disposition —- CONSORT diagram

Enrollment |
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h 4

\ Randomized (n=722) |

| I

Placebo + Ixazomib +
Lenalidomide-Dexamethasone Lenalidomide-Dexamethasone
‘ Allocation v
Allocated to Placebo + Lenalidomide- Allocated to Ixazomib + Lenalidomide-
Dexamethasone (n=362) Dexamethasone (n=360)
* Received allocated intervention * Received allocated intervention
(n=359) (n=358)
* Erroneously received <2 cycles of * Placebo patients who received
ixazomib (n=3) ixazomib (n=3)
* Did not receive allocated intervention
(n=2)
- Withdrew consent (n=1)
- Serious pretreatment adverse event
(n=1)
Follow-Up
Ongoing on treatment (n=133) Ongoing on treatment (n=136)
Discontinued intervention (n=229) Discontinued intervention (n=222)
* Progressive disease (n=146) * Progressive disease (n=124)
¢ Adverse event (n=50) * Adverse event (n=60)
* Withdrawal by patient (n=11) * Withdrawal by patient (n=7)
* Protocol violation (n=1) * Lost to follow-up (n=1)
* Other (n=21) * Other (n=30)
- Patient decision to stop study drug - Patient decision to stop study drug
but continued follow-up (n=15) but continued follow-up (n=22)
- Stem cell transplant (n=1) - Stem cell transplant (n=4)
- Patient and principal investigator - Patient and principal investigator
decision (n=1) decision (n=1)
- Patient decision (n=2) - Patient decision (n=1)
- Progressive disease by site criteria - frog)ressive disease by site criteria
(n=1) n=1
- Initiated alternative therapy (n=1) - Pete)rioration in performance status
n=1
Analysis
Efficacy (n=362) Efficacy (n=360)
¢ Excluded from analysis (n=0) * Excluded from analysis (n=0)
Safety (n=359) Safety (n=361)
* Excluded from placebo analysis, * Excluded from analysis (n=2)
included in Ixazomib analysis (n=3) * Placebo patients added to analysis
(n=3)
Source: Moreau, 2016
4.5.2 Patient characteristics at baseline

The demographics and baseline characteristics for patients randomised to the
IXA+LEN+DEX and LEN+DEX arms in TOURMALINE-MM1 are summarised in Table 37.
Disease characteristics were well balanced between the two arms, notably in terms of the
randomisation stratification factors, as would be expected, and other prognostic factors such
as age, renal impairment (creatinine clearance of <60 mL/min), cytogenetic risk categories,
and refractory disease status.

Of relevance for the NICE scope, 59% (n=425) of patients had received 1 prior line and 41%
(n=297) had received 2 or 3 lines of prior therapy (based on stratification factors).Overall,
12% (87) had stage Ill disease and 19% (137) had high-risk cytogenetics (defined as
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del[17], 1[4;14], t[14;16]). In addition, 70% of the patient population had been exposed to
prior Pl therapy and 55% had been exposed to prior IMiD therapy. Of the 397 patients who
had prior exposure to IMiD therapy, 41 of 193 IXA+LEN+DEX regimen patients (21%) and
50 of 204 LEN+DEX regimen patients (25%) were refractory to any prior IMiD therapy, with
all but 1 patient noted as refractory to thalidomide. Of the 502 patients who had prior
exposure to Pl therapy, 4 of 249 the IXA+LEN+DEX patients (1%) and 8 of 253 the
LEN+DEX patients (2%) were refractory to any prior Pl therapy (the study had been
designed to exclude patients who were refractory to Pl-based therapy, however a few were
included). Overall, 46 patients (24 in the IXA+LEN+DEX arm [7%] and 22 in the LEN+DEX
arm [6%]) were primary refractory (i.e. had never responded to any prior therapy [best
response of stable disease or progressive disease]).
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Table 37:

TOURMALINE-MM1 study baseline patient characteristics

therapy, n (%)f

Characteristic IRd (N=360) Rd (N=362) | Overall (N=722)
Age, median (range), yrs 66 (38-91) 66 (30—89) 66 (30-91)
Age >65 years, n (%) 192 (53) 186 (51) 378 (52)
Male, n (%) 207 (58) 202 (56) 409 (57)
White race, n (%) 310 (86) 301 (83) 611 (85)
Lines of prior therapy, n (%)@
1 224 (62) 217 (60) 441 (61)
2 97 (27) 111 (31) 208 (29)
3 39 (11) 34 (9) 73 (10)
20r3 136 (38) 145 (40) 281 (39)
Stratification factors: line of therapy
1 212 (59) 213 (59) 425 (59)
20r3 149 (41) 148 (41) 297 (41)
Cytogenetics®
Patients with standard-risk cytogenetics, n (%) 199 (55) 216 (60) 415 (57)
Patients with high-risk cytogenetics, n (%) 75 (21) 62 (17) 137 (19)
Data not available, n (%) 86 (24) 84 (23) 170 (24)
ISS Stage at study entry, n (%)
| 226 (63) 233 (64) 459 (64)
Il 89 (25) 87 (24) 176 (24)
Il 45 (13) 42 (12) 87 (12)
ECOG performance status, n (%)°
0 180 (50) 170 (47) 350 (48)
1 156 (43) 164 (45) 320 (44)
2 18 (5) 24 (7) 42 (6)
Creatinine clearance, median (range), n (%) 78.4 (27-233) 78.4 (20-233) 78.4 (20— 233)
<30 mL/min 5(1) 5(1) 10 (1)
30-<60 mL/min 74 (21) 95 (26) 169 (23)
60-<90 mL/min 155 (43) 129 (36) 284 (39)
290 mL/min 126 (35) 132 (36) 258 (36)
Time since initial diagnosis of MM, median 44.2 (3—-281) 42.2 (4-306) 42.8 (3—-306)
(range), months
Prior SCT 212 (59) 199 (55) 411 (57)
Patient category, n (%)¢
Relapsed 276 (77) 280 (77) 556 (77)
Refractory 42 (12) 40 (11) 82 (11)
Relapsed and refractory 41 (11) 42 (12) 83 (11)
Primary refractory 24 (7) 22 (6) 46 (6)
Prior PI therapy, n (%) 249 (69) 253 (70) 502 (70)
Bortezomib-exposed 248 (69) 250 (69) 498 (69)
Carfilzomib-exposed 1(<1) 4 (1) 5(<1)
Refractory to any prior Pl therapy, n (%)® 4(1) 8 (2) 12 (2)
Prior immunomodulatory drug therapy, n (%) 193 (54) 204 (56) 397 (55)
Lenalidomide-exposed 44 (12) 44 (12) 88 (12)
Thalidomide-exposed 157 (44) 170 (47) 327 (45)
Refractory to any prior immunomodulatory drug 41 (21) 50 (25) 91 (23)

proteasome inhibitor; SCT = stem cell transplant

therapy: 1 versus 2 or 3).

t(4;14), and 3% for t(14;16).

prior lenalidomide.
Source: Moreau, 2016

¢ Missing data for 6 (2%) and 4 (1%) in the ixazomib and placebo groups, respectively.
4 N=359 for ixazomib-lenalidomide-dexamethasone group.
¢ Refractoriness to any prior Pl therapy as determined by blinded medical review by the Sponsor.
fPatients were refractory to prior thalidomide, except for one patient in the placebo- lenalidomide-
dexamethasone group who, upon further blinded Sponsor medical review, was determined to be refractory to

Abbreviations: ECOG = Eastern Cooperative Oncology Group; IMiD = immunomodulatory drug; IRd =
ixazomib with lenalidomide and dexamethasone; Rd = placebo with lenalidomide and dexamethasone; PI =

2Lines of prior therapy determined by blinded Sponsor medical review of prior therapy data. Prior therapies
were defined per Rajkumar et al. 2011'2% and does not exactly match the stratification factor (lines of prior

b High-risk cytogenetics defined as: del(17p), t(4;14), t(14;16), detected by fluorescence in situ hybridization
analysis (FISH) — 36 and 33 patients in the ixazomib and placebo groups, respectively, had del(17p) alone or
in combination with either or both t(4;14) and t(14;16), 36 and 25 patients, respectively, had t(4;14) alone, and
3 and 4 patients, respectively, had t(14;16) alone; standard-risk cytogenetics defined as absence of high-risk
abnormalities in evaluable samples; samples from some patients not available for testing as sample was
missing or clotted, or due to other reasons. Cut-off values for defining presence of high-risk cytogenetic
abnormalities were, per protocol, established by the central diagnostic laboratory based on the false-positive
rates, or technical cut-offs, of the FISH probes used. These cut-offs were 5% positive cells for del(17p), 3% for
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4.6 Quality assessment of the relevant randomised controlled

trials

In order to assess the risk of bias and generalisability of the TOURMALINE-MM1 study, a
quality assessment was conducted using guidance from ‘Systematic reviews: CRD's
guidance for undertaking reviews in health care (University of York Centre for Reviews and
Dissemination)’. 12°

A summary of the quality assessment is provided in Table 38, showing that the
TOURMALINE-MM1 study is a high quality RCT with an overall low risk of bias.

Table 38:

Quality assessment of the TOURMALINE-MM1 study

Was randomisation carried out appropriately?

Yes, randomisation of patients in a 1:1 ratio to
study interventions was carried out using an
IVRS

Was the concealment of treatment allocation
adequate?

Yes, allocation was concealed by using an
IVRS for randomisation

Were the groups similar at the outset of the
study in terms of prognostic factors?

Yes, baseline characteristics were well
balanced between treatment groups for the ITT
population and for the pre-specified subgroups

Were the care providers, participants and
outcome assessors blind to treatment
allocation?

Yes, in this double-blind study, all study
personnel, including the investigators, site
personnel, study clinicians, sponsor, and
participants, were blinded to treatment
assignments. Only the independent statistical
centre and Independent Data Monitoring
Committee had, at prespecified interim analysis
and interim safety review time points, access to
un-blinded individual patient data.

Were there any unexpected imbalances in drop-
outs between groups?

No, there were no unexpected imbalances in
drop-outs between treatment groups: at data
cut-off for the second interim analysis (~23-
months), 136 (38%) and 133 (37%) patients in
the IXA+LEN+DEX and LEN+DEX arms,
respectively, remained on treatment, and 222
(62%) and 229 (63%), respectively had
discontinued

Is there any evidence to suggest that the
authors measured more outcomes than they
reported?

No, there is no evidence that suggests that
authors measured more outcomes than they
reported

Did the analysis include an intention-to-treat
analysis? If so, was this appropriate and were
appropriate methods used to account for
missing data?

Yes, an ITT analysis (all randomised patients)
was used for analyses of efficacy The safety
population, which included all patients who
received = 1 dose of study drug, was used for
analyses of safety and tolerability.

IVRS = interactive voice response system; ITT, intent-to-treat

4.7
controlled trials

Clinical effectiveness results of the relevant randomised

In Section 4.7.1 the outcomes from the entire ITT population (i.e all patients who were
randomised [n=722]) are presented. In Section 4.8 we present the results of the subgroup
analysis of patients who received 2 or 3 prior lines of therapy, which is of relevance to the
NICE scope. Other pre-specified subgroups based on a range of factors including age,
cytogenetics, ISS stage and relapsed and/or refractory disease are shown in Section 4.8.3.

To date there have been two interim analyses from the TOURMALINE-MM1 study. At data
cut-off for the first analysis (30 October 2014), median follow-up was 14.8 and 14.6 months
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in the IXA+LEN+DEX and LEN+DEX groups, respectively. As the primary endpoint of
improving PFS was met at the first analysis, this was the final statistical analysis of this
endpoint. We have presented clinical data from both interim analyses. Adverse events from
the longer duration of follow-up second interim analysis, presented for the whole safety
population and the subgroups based on prior therapy are presented in Section 4.12.

471 Clinical effectiveness results in the entire ITT population

4.7.1.1 Primary endpoint: Progression-free survival (PFS)

First interim analysis

At data cut-off for the first analysis there were 129 and 157 IRC-assessed progression or
death events in the IXA+LEN+DEX and LEN+DEX groups, respectively. There was a
significant 35% improvement in PFS with IXA+LEN+DEX versus LEN+DEX (hazard ratio
[HR] 0.74 [95% confidence interval, 0.59 to 0.94], p=0.012) (Figure 13). There was a
clinically meaningful ~6 month improvement in median PFS (20.6 versus 14.7 months) in
favour of the IXA+LEN+DEX arm. As the primary endpoint of improving PFS was met, this
was the final statistical analysis of this endpoint.

Figure 13: Kaplan-Meier distribution of PFS with IXA+LEN+DEX versus LEN+DEX
A
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— Placebo group

0.81

——————
-,
-

0.6
Log-rank test: p=0.012
0.4 Hazard ratio for ixazomib group versus
placebo group (95% CI):  0.74 (0.59, 0.94)
Median progression-free  Ixazomib group: 20.6
0.2 1 survival - mo: Placebo group: 14.7
Number of events: Ixazomib group: 129
Placebo group: 157

Probability of Progression-Free Survival

0.0

0 2 4 6 8 10 12 14 16 18 20 22 24
Time from Randomization (months)

Number of Patients at Risk:

Ixazomib group 360 345 332 315 298 283 270 248 233 224 206 182 145 119 111 95 72 58 44 34 26 14 9 1 4]

Placebo group 362 340 325 308 288 274 254 237 218 208 188 157 130 101 85 71 58 46 31 22 15 5 3 0 0

Source: Moreau, 2016 1

Second interim analysis

A non-inferential PFS analysis was conducted at a median follow up of 23 months with 372
PFS events. The HR of PFS was 0.82 (95% confidence interval [0.67, 1.0]) for
IXA+LEN+DEX versus LEN+DEX, and estimated median PFS was 20 months in the
IXA+LEN+DEX group and 15.9 months in the LEN+DEX group.

4.7.1.2 Key secondary endpoints: overall survival/ overall survival in high-risk
patients carrying del(17p)

At both the first and second interim analyses, OS data were not yet mature. At the first
interim analysis, only 107 (22%) of the pre-specified 486 deaths required for the final OS
analysis had occurred (51 in the IXA+LEN+DEX arm and 56 in the LEN+DEX arm). Early
data showed a survival trend in favour of IXA+LEN+DEX (HR 0.900; 95% CI 0.62-1.32) with
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18-month survival rates of 83% versus 80%, respectively. > At the second interim analysis,
there were 171 deaths (81 in the IXA+LEN+DEX group, 90 in the LEN+DEX group), which
represents 35% of the pre-specified number of deaths required for final analysis of OS. The
median OS was not reached in either group. '

A total of 69 patients had a high-risk del(17p) chromosome abnormality. At the first interim
analysis, 13 had died, including 4 of 36 (11%) patients in the IXA+LEN+DEX arm and 9 of
33 (27%) patients in the LEN+DEX arm. There was a 49% reduction in the risk of death with
IXA+LEN+DEX (HR 0.506), with 18-month survival rates of 86% and 67%, respectively. At
the second interim analysis, 9 of 36 IXA+LEN+DEX regimen patients (25%) and 15 of 33
LEN+DEX regimen patients (45%) had died. OS in patients with del(17p) showed a 51%
reduction in the risk of death for patients treated with IXA+LEN+DEX (HR=0.487). The
median OS was not reached with the IXA+LEN+DEX regimen and was 30.9 months with the
LEN+DEX regimen.

In conclusion, OS data are still immature, although the current data show a survival trend in
favour of the IXA+LEN+DEX regimen for both the ITT population and the high-risk subgroup
of patients whose tumour harbored del(17p). The study is continuing in a double-blind,
placebo-controlled fashion and OS data from the third interim analysis is expected in Q2
2017.

4.7.1.3 Response rates, duration of response and time to progression

First interim analysis

IXA+LEN+DEX resulted in a significantly higher overall response rate (78.3% versus 71.5%
[p=0.04]), including significantly higher rates of 2VGPR and CR, a significantly shorter time
to response, and a longer median duration of response versus LEN+DEX (Table 39).

Table 39: Best confirmed treatment responses (blinded IRC assessment) and time to
progression in the ITT population (15-month analysis)

Variable IRd Rd Statistical
(N=360) (N=362) comparison
Overall response rate, n (%) 282 (78.3) 259 (71.5) p=0.04
(95% ClI, %) (73.7, 82.5) (66.6, 76.1)
2VGPR, n (%) 173 (48.1) 141 (39.0) p=0.01
(95% ClI, %) (42.8,53.4) (33.9, 44.2)
Best response
CR, n (%) 42 (11.7) 24 (6.6) p=0.02
(95% ClI, %) (8.5, 15.4) (4.3,9.7)
sCR?, n (%) 9(2.5) 3(<1)
(95% ClI, %) (1.1,4.7) (0.2,2.4)
PR, n (%) 240 (66.7) 235 (64.9)
(95% ClI, %) (61.5,71.5) (59.8, 69.8)
VGPR?, n (%) 131 (36.4) 117 (32.3)
(95% ClI, %) (31.4,41.6) (27.5,37.4)
SD, n (%) 40 (11.1) 59 (16.3)
(95% ClI, %) (8.1, 14.8) (12.6, 20.5)
Median time to response, months® 1.1 1.9 p=0.009
Median duration of response (2PR), months 20.5 15.0
Median time to progression, months 21.4 15.7 HR 0.71 (95% ClI

0.56, 0.91), p=0.007
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Variable IRd Rd Statistical
(N=360) (N=362) comparison

Abbreviations: Cl = confidence intervals; CR = complete response; HR = hazard ratio; IRd = ixazomib with
lenalidomide and dexamethasone; Rd = placebo with lenalidomide and dexamethasone; PR =partial
response; sCR = stringent complete response; SD = stable disease; VGPR = very good partial response

a Stringent complete response is a subset of complete response, and very good partial response is a subset of
partial response.

b Median time to response in responding patients was 1.0 months vs. 1.1 months in the ixazomib vs. placebo
groups.

Source: Moreau, 2016 1

Reflecting the findings for the primary endpoint of PFS, time to progression (TTP) was also
significantly longer in the IXA+LEN+DEX versus LEN+DEX arm (Table 39; Figure 14 )

Figure 14: Kaplan-Meier plot of TTP in the ITT population.
(Data from final statistical analysis for PFS)
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ITT = intent to treat; PFS = progression-free survival; TTP = time to progression

Source: Moreau, 2016 1

The evolution of response rates over the course of treatment is shown in, which highlights
the increasing proportions of higher quality responses seen with increasing time on study
treatment. Responses were rapid and durable (Table 39) and deepening responses were

noted with increasing treatment duration (Figure 15).
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Figure 15: Cumulative best responses over time in the ITT population. A. IXA+LEN+DEX;
B. LEN+DEX

A
300+
CR MW VGPR | PR o 07108 i
106
i 106
250 105
103
103
200 101
— 94
E=3 196 127 129
a o B
S 1501 87 115
5 06 e
o 100
100 90
52 77
53
50
27
yl B
2 3 4 5 6 7 8 9 10 11 12 13 14
Cycle
B
300 ~
CR [ VGPR PR
50 - 118 118 118
2 1 7
1 114
200 7 08
100
=
[2] 92
E 150 1 o
® ips 108 108
o 76 = 100 104
100 - 87 e
47 &
64
504 40
Nl |
2 3 4 5 6 7 8 9 10 1 12 13 14

Cycle
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Moreau, 2016

Second interim analysis

Consistent with the first interim analysis, response rates were improved with the
IXA+LEN+DEX regimen, with a shorter time to response, and a longer median duration of
response and TTP. 42 The ORR was 78.6% in the IXA+LEN+DEX group and 73.2% in the
LEN+DEX group. The IXA+LEN+DEX regimen delayed the median TTP by approximately 5
months, a clinically meaningful improvement (Table 40).
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Table 40: Best confirmed treatment responses (blinded IRC assessment) and TTP in the
ITT population (23-month analysis)
Variable IRd Rd Statisti_cal
(N=360) (N=362) comparison
Overall response rate, n (%) 283 (78.6) 265 (73.2) OR: 1.35
2VGPR, n (%) 185 (51.4) 159 (43.9) OR: 1.35
Best response
CR, n (%) 53 (14.7) 37 (10.2) OR: 1.52
sCR2, n (%) 12 (3.3) 4(1.1)
PR, n (%) 63.9 (230) 228 (63.0)
VGPR?, n (%) 132 (36.7) 122 (33.7)
SD, n (%) 37 (10.3) 53 (14.6)
Median time to response, months® 1.1 1.9 HR: 1.23
Median duration of response (=PR), months 26.0 21.7 -
Median TTP, months 22.4 17.6 HR: 0.79

VGPR = very good partial response

partial response.

groups.
Source: TOURMALINE-MM1 CSR 42

Abbreviations: Cl = confidence intervals; CR = complete response; HR = hazard ratio; IRd = ixazomib with
lenalidomide and dexamethasone; ITT = intent to treat; Rd = placebo with lenalidomide and dexamethasone;
PR = partial response; sCR = stringent complete response; SD = stable disease; TTP, time to progression;

a Stringent complete response is a subset of complete response, and very good partial response is a subset of

b Median time to response in responding patients was 1.0 months vs. 1.1 months in the ixazomib vs. placebo

4.7.1.4 Quality of life

EORTC-QLQ-C30 and MY-20 questionnaires were obtained every 2 cycles until disease
progression. ' Scale scores range from 0 to 100, with higher scores representing a better
health state for the functional scores and lower scores representing a better health state for
the symptom scores. The EORTC QLQ-MY-20 consists of a 20-item questionnaire grouped
into four scales: disease symptoms, treatment adverse effects, social support, and future
perspective. Scale scores range from 0 to 100, with higher scores representing higher levels
of symptomatology or problems.

In this blinded, placebo-controlled trial, patients did not know their treatment assignment and
their responses on the QoL questionnaires were expected to reflect actual rather than
perceived benefits of the treatment regimens. This is particularly noteworthy given the
tendency to overestimate quality of life benefit in open-label studies. *°

EORTC-QLQ-C30 and MY-20 scores over time indicated similar patient-reported quality of
life in the IXA+LEN+DEX and LEN+DEX groups at both the first and second interim analysis
(Figure 16), and therefore patient-reported quality of life was maintained despite the addition
of a third agent to LEN+DEX. ' Additionally, there was a trend for better physical functioning,
emotional functioning, and fatigue scores for the IXA+LEN+DEX regimen compared with the
LEN+DEX regimen at the first and second interim analysis; physical functioning improved
over the first 6 cycles and then stabilised; while emotional functioning improved over the first
4 cycles and then stabilised (data not shown). '

Overall, quality of life, as measured by the EORTC QLQ-C30 and MY-20, was maintained
during treatment with both regimens, and the addition of ixazomib to the LEN+DEX
combination did not appear to have a negative impact.
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Figure 16: (A) EORTC-QLQ-C30 mean global health status score and (B) MY-20 score for
side effects of treatment over time (ITT population; median follow-up of ~23
months)
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4.8 Subgroup analysis

As described in Section 3.3, the use of LEN+DEX in second line is subject to an ongoing
NICE appraisal [part review of Technology appraisal 171] and is therefore not currently
recommended by NICE in this line of treatment (ACD published on 11th November 2016). In
contrast, LEN+DEX is recommended by NICE as a treatment option for MM patients who
have had at least two other treatments and is the dominant therapy used in this line of
therapy. Due to the LEN+DEX control arm in the TOURMALINE MM-1, the stratified
subgroup of 2 or 3 prior lines of treatment from this trial is particularly relevant to UK clinical
practice and is therefore presented in more detail here (Section 0). In addition, prognostically
relevant pre-specified subgroups, including age, cytogenetics, ISS stage, prior therapy, and
relapsed and/or refractory disease are also presented (Section 4.8.2)

4.8.1 Outcomes in the subgroup of patients who received two or three
prior therapies

A total of 425 (59%) patients had received 1 prior therapy and 297 patients (41%) had
received 2 or 3 prior therapies (148 in the IXA+LEN+DEX group; 149 in the LEN+DEX
group) (as per the stratification factors) (Table 37). As expected from stratified randomisation
principles, the subgroups were well balanced between the 2 treatment regimens with regard
to baseline characteristics.

A summary of the results (PFS, OS, TTP and response rates) for the ITT population, and the
subgroups based on line of therapy is shown in

Table 41, and the results are described in the following sections. There was an improvement
in the response rates, TTP, and median PFS with the addition of XA to LEN+DEX in the ITT
population and the subgroups of by lines of therapy in both the first and second interim
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analysis (

Table 41)

Table 41: Outcomes in the subgroup of patients with 1 prior therapy and 2-3 prior lines of
therapy and in the entire ITT population (15 & 23 month analysis)

Variable Entire ITT population Subgroup: 1 prior linef Subgroup: 2-3 prior lines’
IRd Rd Statistica IRd Rd Statistica IRd Rd Statistica
(N=360 (N=362 | (N=212 (N=213 | (N=148 (N=149 |
) ) analysis: ) ) analysis: ) ) analysis:
HR or OR HR or OR HR or OR
(95% ClI) (95% Cl) (95% Cl)

First interim analysis: median follow-up of ~15 months

PFS: n; 129; 157; HR: 0.74 80; 88; HR: 0.88 49; NE 69; HR: 0.58
median, months 20.6 14.7 (0.59 20.6 16.6 (0.65, 12.9 (0.40,
0.94) 1.20) 0.84)
p=0.012 p<0.05
082 n; 51; NE | 56; NE HR: 0.90 31;NE | 26;NE HR: 1.24 20; NE | 30; NE HR: 0.62
median, months (0.62, (0.74, (0.35,
1.32) 2.10) 1.09)
Time to 114; 145; HR 0.71 73; 84; HR: 0.84 41; NE 61; HR 0.55
progression: n; 21.4 15.7 (0.56, 20.6 16.6 (0.61, 13.0 (0.37,
median, months 0.91), 1.16) 0.82)
p=0.007
Overall 282 259 OR: 1.44 163 159 OR: 1.13 119 100 OR: 2.03
response rate, (78.3) (71.5) (1.03, (76.9) (74.6) (0.72, (80.4) (67.1) (1.19,
n (%) 2.03) 1.77) 3.45)
p=0.04 p<0.05
VGPR+CR' 173 141 OR: 1.45 95 (43.7) OR: 1.05 78 48 2.36
, N (%) (48.1) (39.0) (1.08, (44.8) (0.71 (52.7) (32.2) (1.47
1.95) 1.54) 3.79)
p=0.014 p<0.05
CRor 42 24 (6.6) 1.87 19 (9.0) | 17 (8.0) | OR:1.13 23 7(4.7) OR: 3.85
better’,n (%) (11.7) (1.10, (0.57 (15 (1.58,
3.16) 2_25)’ .5) 9.36)
p=0.019 p<0.05

Second interim analysis: median follow-up of ~23 months

PFS®: n; 1771 195T; HR: 0.82 109; 112; HR: 0.99 68; 83; HR: 0.62
median, months 20 15.9 (0.67, 1.0) 18.7 17.6 (0.76, 22.0 13.0 (0.45,
1.29) 0.86)
0S8 n (%); 81 (23); | 90 (25); HR: 0.87 48; NE 45; NE HR: 1.11 33; NE 45; NE HR: 0.65
median, months NE NE (0.64, (0.74, (0.41,
1.18) 1.66) 1.02)
p=0.359"
Time to 158; 180; HR: 0.79 100; 106; HR: 0.96 58; 74; HR: 0.58
progression: n; 22.4 17.6 19.5 18.7 (0.73, 28.8 141 (0.41,
median, 1.26) 0.83)
months’
Overall 283 265 OR: 1.35 164 166 OR: 0.97 119 99 OR: 2.09
response rate, (78.6) (73.2) (77.4) (77.9) (0.61, (80.4) (66.4) (1.23,
n (%)f 1.53) 3.56)
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Variable Entire ITT population Subgroup: 1 prior linef Subgroup: 2-3 prior lines’
IRd Rd Statistica IRd Rd Statistica IRd Rd Statistica
(N=360 (N=362 | (N=212 (N=213 | (N=148 (N=149 |
) ) analysis: ) ) analysis: ) ) analysis:
HR or OR HR or OR HR or OR
(95% Cl) (95% ClI) (95% Cl)
VGPR+CR' 185 159 OR: 1.35 105 105 - 80 54 -
, N (%) (51.4) (43.9) (49.5) (49.3) (54.1) (36.2)
CRor 53 37 OR: 1.52 26 27 - 27 10 (6.7) -
better®,n (14.7) (10.2) (12.3) (12.7) (18.2)
(%)

response

@ OS data were not yet mature; follow-up is on-going
b Post hoc analyses revealed that a regional difference in PFS was observed in patients from North Asia who were enrolled
later into the study and who had a disproportionate effect on the second analysis compared with the first analysis. In the
study population excluding patients from North Asia (“non-North Asia”), the median PFS in the ixazomib and placebo
regimens was 20.5 and 15.6 months, respectively (HR=0.785)

Source: Moreau, 2016 '; T TOURMALINE-MM1 CSR #?

Abbreviations: Cl = confidence intervals; CR = complete response; HR = hazard ratio; IxaLenDex = ixazomib with
lenalidomide and dexamethasone; LenDex = ixazomib with lenalidomide and dexamethasone; VGPR = very good partial

Company evidence submission for Ixazomib citrate in combination with lenalidomide and
dexamethasone for relapsed or refractory multiple myeloma ID 807

Page 98 of 315




4.8.1.1 Progression-free survival in the subgroup of patients who received two or three prior
therapies

Median PFS in the IXA+LEN+DEX vs LEN+DEX groups for the first interim analysis (primary analysis of PFS) and

second interim analysis (non-inferential analysis) were:

e ITT population: 20.6 vs 14.7 months (HR: 0.74), and 20.0 vs 15.9 months (HR: 0.82), respectively.

e 2 or 3 prior therapy subgroup: not estimable (NE) vs 12.9 months (HR: 0.58), and 22.0 vs 13.0 months (HR:
0.62), respectively, representing an approximate 9-month improvement in median PFS in the IXA+LEN+DEX
group (Figure 17).

At both interim analyses, the median PFS for IXA+LEN+DEX were similar in both the 2 or 3 prior line subgroup and
overall ITT population (NE versus 20.6 months and 22.0 versus 20.0 months, for IA1 and IA2 respectively). In
contrast, it was numerically inferior for the LEN+DEX control arm for patients who had received 2 or 3 prior
treatments versus the ITT population (12.9 versus 14.7 months and 13.0 versus 15.9 months, for IA1 and IA2
respectively).

Figure 17: Kaplan-Meier plots of PFS in the subgroup with 2 or 3 prior therapies
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Noninferential PFS Analysis (23 months of follow-up)
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Abbreviations: Cl = confidence interval; NE = not estimable; NINLARO regimen = ixazomib with lenalidomide and dexamethasone; Placebo regimen = placebo
with lenalidomide and dexamethasone

Source: Takeda data on file UK/IXA/1612/0103 3! TOURMALINE-MM1 CSR 2
4.8.1.2 Overall survival in subgroups of patients who received two or three prior therapies

As expected, the OS data were not mature. In the subgroup with 2 or 3 prior therapies, the median OS was NE after
either 15 or 23 months of follow-up in both arms, but a consistent trend toward OS benefit can be seen, with HRs of
0.618 (95% CI 0.350-1.090) and 0.645 (95% CI 0.409-1.017), respectively. As of the 23 months of follow-up, 33 of
148 patients (22%) in the IXA+LEN+DEX group had died, versus 45 of 149 patients (30%) in the LEN+DEX group
who had received 2 or 3 prior therapies.
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Figure 18: Kaplan-Meier plots of OS in the subgroup with 2 or 3 prior therapies (23-month analysis) 32
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4.8.1.3 Time to progression and response rates in the subgroup of patients who received two or
three prior therapies

The PFS benefit with the IXA+LEN+DEX regimen was supported by improvements
versus the LEN+DEX regimen in TTP and response rates (Table 42).

Table 42: Response to treatment and TTP in the ITT population and two or three prior line stratified subgroup
(15- and 23-month analysis)

ORR (%) CR+VGPR (%) CR (%) Median TTP (months)
IRdAd [ Rd IRd | Rd IRd Rd IRdAd | Rd | HR (p-value)

ITT

IA1 78 72 48 39 12 7 21.4 15.7 0.712
(0.007)

IA2 79 73 51 44 15 10 22.4 17.6 0.792
(0.034)

2 or 3 prior therapies

IA1 80 67 53 32 16 5 NE 13.0 0.550
(0.003)

IA2 80 66 54 36 18 7 28.8 14.1 0.584
(0.002)

Abbreviations: CR = complete response; HR = hazard ratio; IA = interim analysis; IRd = ixazomib with lenalidomide and dexamethasone; ITT = intent to
treat; Rd = placebo with lenalidomide and dexamethasone; ORR = overall response rate; TTP, time to progression; VGPR = very good partial response
Source: TOURMALINE-MM1 CSR #2

4.8.1.4 Discussion and conclusion

There is a pronounced efficacy benefit for IXA+LEN+DEX in the subgroup of patients treated with 2 or 3 prior
therapies in the TOURMALINE-MM1 trial, as shown by a significant improvement in PFS, TTP and overall response
rates versus LEN+DEX. This is compatible with the clonal evolution theory of MM that sees the emergence of
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different clones in advanced MM, driven by different biology, which become refractory to certain type of therapies
(Section 3.1.1). It is commonly accepted that a multidrug combination such as a triplet of drugs, with different
mechanisms of action, is required for relapsed or refractory disease where there is extensive clonal evolution. A
single drug or two-drug combination, such as LEN+DEX, may have insufficient strength to control all the aggressive
clones in the bone marrow and therefore outcomes are particularly poor. This hypothesis is consistent with the
numerically worse PFS seen for LEN+DEX treated patients in the 2 or 3 prior lines subgroup versus the ITT
population, whereas PFS outcomes were not inferior for the IXA+LEN+DEX triplet when comparing these groups.
Thus, the addition of IXA provided more sufficient disease control with a broader mechanism of action, which is of
particular clinical importance for patients who have been treated with more lines of therapy and therefore have more
advanced disease.

In conclusion, in the stratified subgroup of MM patients who had received 2 or 3 prior therapies, IXA+LEN+DEX
showed a statistically significant improvement in the response rates, TTP, and median PFS compared to LEN+DEX.
These improvements in efficacy were consistent across both the first and second interim analyses. In addition, the
HRs for OS were 0.618 and 0.645, with a clear separation in the KM survival plot, indicating a positive trend
towards an OS benefit with IXA+LEN+DEX. These results are clinically noteworthy given the current positioning of
LEN+DEX in the UK pathway in patients who have received at least 2 prior therapies and compare favourably to the
efficacy seen with other novel triplet regimens in this treatment setting.

4.8.2 PFS in various pre-specified subgroups according to baseline demographics and
disease characteristics

PFS was evaluated in a number of pre-specified subgroups defined according to baseline patient and disease
characteristics. PFS at the first interim analysis is presented (i.e. the final analysis for PFS for statistical testing
purposes); data from the second interim analysis is not presented as it was only conducted as a sensitivity analysis.
The PFS benefit was consistent across key pre-specified patient subgroups (Figure 19), including those with poor
prognosis such as patients with high-risk cytogenetic abnormalities, those with ISS stage Ill, those aged 275 years,
relapsed and refractory disease and those who had received 2 or 3 prior therapies, and those with relapsed and
refractory disease, with no statistically significant interactions observed between these subgroup indicators and
treatment. °

Median PFS was 21.4 and 9.7 months in patients with high-risk cytogenetics in the IXA+LEN+DEX and LEN+DEX
groups, respectively (HR 0.54 [95% CI, 0.32, 0.92], p=0.02); in patients carrying del(17p), median PFS was 21.4
and 9.7 months, respectively (HR 0.60 [95% CI, 0.29, 1.24]), and in patients with t(4;14) alone, median PFS was
18.5 and 12.0 months, respectively (HR 0.65 [95% CI, 0.25, 1.66]) ' Therefore, these data suggest that
IXA+LEN+DEX may improve or overcome the known traditional poor prognosis in patients with high-risk
cytogenetic features 2 for whom LEN+DEX doublet alone is emerging as suboptimal treatment. #’
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Figure 19: Forest plots of PFS with IXA+LEN+DEX vs LEN+DEX in pre-specified patient subgroups (15-month

analysis)
B
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4.9 Meta-analysis

No meta-analyses were performed.

4.10 Indirect and mixed treatment comparisons

4.10.1 Search strategy

A Network meta-analysis (NMA) has been performed of the relative clinical effectiveness of ixazomib in combination
with lenalidomide + dexamethasone for the treatment of adult patients with multiple myeloma who have received at
least one prior therapy and are not refractory to lenalidomide or proteasome inhibitors. Of particular interest are the
comparisons for the sub-groups of patients who have received one prior therapy, and those who have received at
least 2 prior therapies, in line with the NICE scope for this STA. An NMA was necessary in order to provide a
comparison of the relative clinical effectiveness of IXA+LEN+DEX vs. BORT+DEX in patients who have received
one prior therapy, as this was considered a key comparator and there is no direct head to head evidence available
vs. this comparator (see Table 1, section 1.3.3).

The systematic review and NMA was also designed to include studies that covered a range of comparators of
potential interest to UK health technology assessment (HTA) i.e. according to the NICE scope for ixazomib, and
also potential comparators for the submission to the Scottish Medicines Consortium (SMC). The NMA represents a
decision focussed analysis as it focuses on those comparators and outcomes of direct interest for the NICE and
SMC STA’s.
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The systematic search strategy for the NMA consisted of searching for both RCT and observational studies, and if
both available in the base case NMA'’s for each study population and outcome both types of study were used in
order to maximise the amount of evidence available, with scenario analysis using only RCT evidence if sufficient
data was available from this source alone to form a network.

Where possible separate networks were formed for each outcome of interest for three RRMM populations: a) the
one or more prior therapies population (whole ITT population for ixazomib + lenalidomide + dexamathesone in the
TOURMALINE MM-1 trial, b) the one prior therapy population, and c) the two or more prior therapies population,
with both b and ¢ sub-groups of the TOURMALINE MM-1 trial (see section 4.11.3.3).

The systematic review search strategy for the NMA is presented in Appendix 2 as for the systematic review.

4.10.2 Study selection
4.10.2.1 Treatment comparators

The potential comparisons for ixazomib + lenalidomide + dexamethasone covered by the NMA are as follows:

¢ vs. lenalidomide + dexamethasone — this represents the reference treatment in the NMA
e vs. bortezomib + dexamethasone

e vs. bortezomib monotherapy

e vs. panobinostat + bortezomib + dexamethasone

e vs. carfilzomib + lenalidomide + dexamethasone

e vs. pomalidomide + dexamethasone

o vs. carfilzomib + dexamethasone

e vs. carfilzomib + dexamethasone.

However, the key comparisons for this submission are those for IXA+LEN+DEX vs. BORT+DEX in patients who
have received one prior therapy (2nd line), and vs LEN+DEX in patients who have received two prior therapies (3rd
line) (see Table 1, section 1.1.3). There is direct comparative trial evidence for the comparison with lenalidomide +
dexamethasone from the TOURMALINE MM1 study, and so this head to head data is used for the key outcomes in
the economic analysis (see section 5). In the absence of direct comparative evidence, the comparison with
BORT+DEX the results from the NMA for BORT+DEX vs.LEN+DEX is utilised (see section 5.3).

4.10.2.2 Inclusion and exclusion selection
Key inclusion criteria for the NMA were as follows:

e Studies including adult patients (=18 years) with RRMM who have received at least one prior therapy.

¢ RCTs and follow up studies/ analyses (e.g. for OS assessment). Observational studies to be included in the
base case, and RCT evidence alone in a scenario analysis if there was sufficient data from this source to
form a network.
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¢ Results from full published journal articles represent the primary source, but other potential secondary level
sources are clinical study reports (e.g. if needed for ixazomib), UK HTA reports (e.g. as available on NICE
website), specific data provided by authors or other authorised bodies (e.g. NICE, investigators).

Key exclusion criteria for the NMA were as follows:
e Non-English language publications
o Abstracts with insufficient detail on the outcomes of interest for the NMA
4.10.2.3 Summary of the trials used to carry out the network meta-analysis

Table 43 presents the summary of the studies used to carry out the NMA, which were included in either the base
case analyses, or scenario analyses for each network.
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Table 43:

treatments for the treatment of RRMM (Primary and Scenario Doses)

Data sources of all identified RCTs and observational studies for ixazomib plus lenalidomide — dexamethasone and other

Study ID

Study type (RCT

or
Observational)

Primary data source

Location

Comparator 1

Comparator 2

Tourmaline-MM1*

RCT

Data cut IA1 (30" October 2014) Publication:
Moreau et al., 2016 '

North America and Canada

Ixazomib + LenDex

Placebo + LenDex

Tourmaline-MM1 RCT Data cut IA2 (12 July 2015) North America and Canada Ixazomib + LenDex Placebo + LenDex
CSR ixazomib 2015 "

Tourmaline-MM1 RCT Hou et al., 2016 (Data cut 12" July 2015""7) China Ixazomib + LenDex Placebo + LenDex

Matched-pairs of patients | Observational Dimopoulos et al., 2015 13 North America, Canada, and Europe Bortezomib + Dex Bortezomib

from 3 clinical trials: (retrospective (including the UK)

MMY-2045, APEX, and analysis)

DOXIL-MMY-3001

eVOBS Observational Dimopoulos et al., 2010 '3* Belgium, France, Greece, Spain, Bortezomib + Dex Bortezomib
Sweden, Turkey, and Brazil

Phase llI RCT Montefusco et al., 2015 '3 Italy Bortezomib + Dex + Len + Dex +

cyclophosphamide cyclophosphamide

APEX RCT Richardson et al., 2005 "% North America, Canada, and Europe Bortezomib Dexamethasone
(including the UK)

APEX RCT Richardson et al., 2007a'*" North America, Canada, and Europe Bortezomib Dexamethasone
(including the UK)

ENDEAVOR* RCT Dimopoulos et al., 2016 "% North and South America, Canada, Carfilzomib + Dex Bort + Dex
Europe (including the UK), and the
Asia-Pacific region

ENDEAVOR RCT Moreau et al., 2015¢ '*° North and South America, Canada, Carfilzomib + Dex Bort + Dex
Europe (including the UK), and the
Asia-Pacific region

ASPIRE RCT Stewart et al., 2015a"® North America, Canada, and Europe | Carfilzomib + Len + Len + Dex
(including the UK) Dex

ASPIRE RCT Dimopoulos et al., 2015b™0° North America, Canada, and Europe Carfilzomib + Len + Len + Dex
(including the UK) Dex

MM-010 RCT Dimopoulos et al., 2007 ' Europe (including the UK), and Asia- Len + Dex Placebo + Dex
Pacific region

MM-009 RCT Weber et al., 2007 42 North America and Canada Len + Dex Placebo + Dex

_ Observational Zagouri et al., 2016 ' - Len + intermediate Len + low dose Dex

(retrospective dose Dex
analysis)

Match-adjusted indirect
analysis of patients from
3 clinical trials:
PANOROMA-1,
MMO009/010, MM-003

Systematic review

Majer et al., 2016 "4

Pano + Bort + Dex

Pano + Bort + Dex

Len + Dex

Pom + Dex
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Study ID Study type (RCT Primary data source Location Comparator 1 Comparator 2
or
Observational)

PANORAMA-1* RCT San-Miguel et al., 2014 "% North and South America, Canada, Pano + Bort + Dex Bort + Dex
Europe (including the UK), and the
Asia-Pacific region

PANORAMA-1 RCT Richardson et al., 2016 6 North and South America, Canada, Pano + Bort + Dex Bort + Dex
Europe (including the UK), and the
Asia-Pacific region

PANORAMA-1 RCT San-Miguel et al., 2015¢' North and South America, Canada, Pano + Bort + Dex Bort + Dex
Europe (including the UK), and the
Asia-Pacific region

PANORAMA-1 RCT SMC Detailed Advice Document, 2016 48 North and South America, Canada, Pano + Bort + Dex Bort + Dex
Europe (including the UK), and the
Asia-Pacific region

MM-002 RCT Richardson et al., 2014 ¢ North America and Canada Pom + Dex Pom

MM-003* RCT San-Miguel et al., 2013 '%° North America, Canada, Europe Pom + Dex High dose Dex
(including the UK), and the Asia-
Pacific region

MM-003 RCT San-Miguel et al., 2015d"" North America, Canada, Europe Pom + Dex High dose Dex
(including the UK), and the Asia-Pacific
region

Abbreviations: CSR = clinical study report; LenDex = lenalidomide + dexamethasone; Bort = Bortezomib; Dex = dexamethasone; Len = lenalidomide; Cyclo = cyclophosphamide; Pano =
panobinostat; Pom = pomolidomide

* Studies in bold font indicate the primary publication
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4.10.3 Methods and outcomes of included studies
4.10.3.1 Choice of outcome measure

The following clinical and safety endpoints were intended to be included in the NMA:

e Progression free survival (PFS): defined using either the European Group for Blood and Marrow
Transplantation (EBMT) or International Myeloma Working Group (IMWG) Uniform Response Criteria for
disease progression. Measured as time from the date of randomisation to the date of progression or death.

e Overall survival (OS): defined as the time from the date of randomisation to the date of death.

e Overall response rate (ORR): defined using either the European Group for Blood and Marrow
Transplantation (EBMT) or International Myeloma Working Group (IMWG) "2 criteria (i.e. complete + partial
response, although precise definition may vary between studies).

o Best overall response rates (BoR): defined using either the EBMT or IMWG criteria (i.e. very good partial
response or better, partial response, stable disease [minimal response], worse than minimal response
[progressive disease]). For the NMA BoR was assessed as those patients who achieved a BoR of very good
partial response or better.

o Best Response (BR): sub-categorised into complete/ near-complete response, complete response, near-
complete response, complete response or better, stringent complete response, partial response, very good
partial response, electrophoresis-negative partial response (EN-PR), <partial response, minimal response,
2minimal response, no change, stable disease, and progressive disease.

e Treatment discontinuation due to AE’s.

Following the systematic review, BR was dropped as an endpoint owing to lack of cohesion in how this endpoint
was reported with no obvious merging strategy. The SR and NMA was informed by an earlier larger NMA in RRMM
performed internally by Takeda for global purposes (hence, had a large number of comparators including those of
no direct interest to UK HTA). Based on information from this it was concluded that a coherent NMA for HRQoL
outcomes, and treatment duration/time to treatment discontinuation were not feasible and so these outcomes were
not included as endpoints in our UK decision focussed NMA.

The key outcomes covered in the NMA that were utilised in the economic model for the comparison with bortezomib
+ dexamethasone were PFS and OS. The use of these data in the economic analysis is presented in section
5.3.3.3.

4.10.3.2 Study design and populations of interest

The base case networks were based on using RCT and observational study designs in order to maximise the
amount of evidence available for the NMAs for each population of interest and outcome. In scenario analysis RCT’s
alone were used where there was sufficient data for networks to be formed. In some instances there were no
observational studies in a network, in which case the base case consisted of RCTs only.

The overall patient population of interest were adult patients (=18 years) with RRMM who have received at least
one prior therapy (at least as a sub-group). In order to capture all the relevant survival and response data for the
population of interest, according to the NICE final scope and decision problem specified in Table 1(section 1.3.3),
the NMA was planned to include three separate networks based on patient populations:
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e 21 prior therapy (1+ prior therapy [ITT population])
o 1 prior therapy.
e 22 prior therapies (2+ prior therapies)

Whilst the NICE scope specifies 1 prior therapy and =2 prior therapies as the populations of interest, the overall 21
prior therapy population is included to assess overall efficacy and safety vs. key comparators according to the full
licensed indication for IXA+LEN+DEX . These networks also provide the most robust assessments as they are
based on larger numbers of studies and larger networks for running the base case and several scenario analyses,
compared to the 1 prior or at least two prior therapy sub-groups, which often had limited networks for each outcome
of interest. Indeed for the comparison of IXA+LEN+DEX vs. BORT+DEX in 1 prior therapy, no networks could be
formed (see section 4.10.6.2) and hence the 1+ prior therapy NMA data was utilised in the economic model as a
proxy for the PFS and OS outcomes associated with the 1 prior therapy sub-group (see section 5.3.3.3).

The ixazomib regimen and the primary comparisons of interest for the NMA for the NICE submission and scheduled
doses (based on rationale presented in Table 1 in section 1.3.3) are:

e Ixazomib 4mg + lenalidomide 25mg + dexamethasone 40mg
e Bortezomib 1.3mg/m? + dexamethasone 20mg
e Lenalidomide 25mg + dexamethasone 40mg

The reference treatment in the NMA is lenalidomide + dexamethasone, hence other treatments are compared to
this for the purposes of the indirect comparisons. The SR and NMA contained studies with other doses specified
than those above, in particular lenalidomide 25mg with dexamethasone 20mg. Where data was available for a
combined patient population/outcome network comparator studies including those above with the specific doses
specified were included separately in the base case network (labelled ‘specific dose’, studies). Where specific dose
studies alone were insufficient to form a network and also as scenario analysis, studies with different doses or
unclear doses were combined and included in the network (labelled ‘combined dose’).

The base case also used the first interim datacut from the TOURMALINE-MM1 study (October 2014), which
represented the primary analysis for PFS, the primary endpoint in the study (see section 4), and reported in the
main clinical publication of the TOURMALINE-MM1 study.” The base case NMA’s use this datasource as well as
the data from the primary publications of comparator studies included in a network. Hence, when there is more than
one source available for the same trial in any analysis, necessitating inclusion of only one (to avoid double-counting
of patients), the following occurs:
¢ Only one of the studies is placed into “Primary Publication Data Cut” sub-group — the main publication linked
to the trial
e The most recent publication/latest data cut of any remaining publications are placed into “Secondary
Publication Data Cut”.
o “Unique® publications — those that solely represent a trial — are placed into both pub