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Ixazomib with lenalidomide and dexamethasone for treating relapsed or refractory multiple myeloma
Single Technology Appraisal

Response to consultee, commentator and public comments on the Appraisal Consultation Document (ACD)
published on 5 September 2017

Type of stakeholder:
Consultees – Organisations that accept an invitation to participate in the appraisal including the companies, national professional
organisations, national patient organisations, the Department of Health and the Welsh Government and relevant NHS organisations in
England. Consultees can make a submission and participate in the consultation on the appraisal consultation document (ACD; if produced).
All non-company consultees can nominate clinical experts and/or patient experts to verbally present their personal views to the Appraisal
Committee. Company consultees can also nominate clinical experts. Representatives from NHS England and clinical commissioning groups
invited to participate in the appraisal may also attend the Appraisal Committee as NHS commissioning experts. All consultees have the
opportunity to consider an appeal against the final recommendations, or report any factual errors, within the final appraisal determination
(FAD).
Clinical and patient experts and NHS commissioning experts – The Chair of the Appraisal Committee and the NICE project team select
clinical experts and patient experts from nominations by consultees and commentators. They attend the Appraisal Committee meeting as
individuals to answer questions to help clarify issues about the submitted evidence and to provide their views and experiences of the
technology and/or condition. Before they attend the meeting, all experts must either submit a written statement (using a template) or
indicate they agree with the submission made by their nominating organisation..
Commentators – Commentators can participate in the consultation on the ACD (if produced), but NICE does not ask them to make any
submission for the appraisal. Non-company commentator organisations can nominate clinical experts and patient experts to verbally
present their personal views to the Appraisal Committee. Commentator organisations representing relevant comparator technology
companies can also nominate clinical experts. These organisations receive the FAD and have opportunity to report any factual errors.
These organisations include comparator technology companies, Healthcare Improvement Scotland any relevant National Collaborating
Centre (a group commissioned by NICE to develop clinical guidelines), other related research groups where appropriate (for example, the
Medical Research Council and National Cancer Research Institute); other groups such as the NHS Confederation, the NHS Commercial
Medicines Unit, the Scottish Medicines Consortium, the Medicines and Healthcare Products Regulatory Agency, the Department of Health,
Social Services and Public Safety for Northern Ireland).
Public – Members of the public have the opportunity to comment on the ACD when it is posted on the Institute’s web site 5 days after it is
sent to consultees and commentators. These comments are usually presented to the appraisal committee in full, but NICE reserves the
right to summarise and edit comments received during consultations, or not to publish them at all, where in the reasonable opinion of NICE,
the comments are voluminous, publication would be unlawful or publication would be otherwise inappropriate.
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Please note: Comments received in the course of consultations carried out by NICE are published in the interests of openness and
transparency, and to promote understanding of how recommendations are developed. The comments are published as a record of the
submissions that NICE has received, and are not endorsed by NICE, its officers or advisory committees.
Comment
number
1

Type of
stakeholder
Consultee

Organisation
name
Myeloma UK

Stakeholder comment
Please insert each new comment in a new row
Are the summaries of clinical and cost effectiveness reasonable interpretations of the evidence?
Are the provisional recommendations sound and a suitable basis for guidance to the NHS?

NICE Response
Please respond to each comment
Thank you for responding to this
consultation, please see responses
to your detailed comments below.

Myeloma UK is obviously very disappointed by the negative decision reached by the Appraisal
Committee in relation to ixazomib, lenalidomide and dexamethasone as a treatment for relapsed
myeloma following its second appraisal meeting.
That said, we are glad that the Committee is consulting further before reaching a final decision and
welcome the opportunity to comment.
A number of issues in this appraisal have been well rehearsed and we therefore do not intend to go
over them again in detail. We refer the Committee to our previous submissions.
However, the key arguments in favour of securing access to this highly effective new treatment remain
as important as ever. They are set out below along with more detailed comment on issues we have
not covered previously.
It is important that the Committee has recognised that myeloma patients and their loved ones would
welcome more treatment options and that progression free survival is important to patients. We also
note the Committee’s acknowledgement that this treatment improves PFS after 2 or 3 therapies and
that combining an immunomodulatory agent with a proteasome inhibitor is an important development
in myeloma treatment.
However, we wish to record that this does not reflect the strength of opinion in the myeloma patient
community for whom this treatment would not just be welcome, but who view it as a very significant
new option in the myeloma pathway. We also do not believe that it reflects fully the unmet need which
exists in this patient population, given the heterogenous and complex nature of myeloma as a
relapsing and remitting illness which evolves over time.
2

Consultee

Myeloma UK

Has all of the relevant evidence been taken into account?
The need for a range of effective treatment options is particularly acute in myeloma
Myeloma is a highly individual, complex, relapsing and remitting cancer which evolves and becomes

Thank you for your comments. The
committee considered the views of
clinical and patient experts, and the
need for new treatment options
alongside the evidence on clinical
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stakeholder

Organisation
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Stakeholder comment
Please insert each new comment in a new row
resistant to treatment. It is crucial to have a range of novel agents available to ensure that doctors
have the prescribing options they need to deliver optimum care to patients. Patients need access to
the treatments that will give them the best chance of a response.

3

Consultee

Myeloma UK

Has all of the relevant evidence been taken into account?
Triple therapy combinations are a “gold standard of care” in myeloma.
Triple therapy regimens such as ixazomib, lenalidomide and dexamethasone which include a
proteasome inhibitor and an immunomodulatory agent are increasingly seen as the international
standard in the treatment of myeloma. None are available routinely in the UK. As a point of principle, it
is not acceptable for myeloma patients in the UK to be denied access to proven effective treatments
which are available in comparator countries.

4

Consultee

Myeloma UK

Has all of the relevant evidence been taken into account?
Ixazomib is a safe, highly effective treatment in relapsed myeloma
There is UK and global consensus amongst clinicians and patient groups that ixazomib is a highly
effective treatment for myeloma patients. The TOURMALINE-MM1 trial demonstrated a significant
progression free survival (PFS) benefit of 9 months for ixazomib in the target population for the NICE
appraisal and that ixazomib is well tolerated by patients.

5

Consultee

Myeloma UK

Has all of the relevant evidence been taken into account?
The benefits delivered by ixazomib are hugely important to myeloma patients
We know that additional PFS is valued hugely by patients. It is also incredibly important to patients
that treatments are well tolerated so they have the best quality of life possible enabling them to
continue to participate in activities they enjoy and spend quality time with loved ones. This is important

NICE Response
Please respond to each comment
and cost effectiveness. This
information was included in the
appraisal consultation document and
final appraisal document (see FAD
sections 3.1 to 3.3).
Thank you for your comments. The
committee was aware of the value of
triple therapy regimens (see FAD
section 3.2). The considerations and
principles used by the appraisal
committee are explained in the guide
to the methods of technology
appraisal, and its final
recommendation is based on
evidence of both clinical and cost
effectiveness. After its third meeting,
the committee concluded that
ixazomib met the criteria to be
included in the Cancer Drugs Fund.
Ixazomib will be available as an
option for adults who have had 2 or 3
previous therapies if the conditions in
the managed access agreement are
followed.
Thank you for your comments. The
committee considered the PFS
benefit of ixazomib and this
information was included in the
appraisal consultation document and
final appraisal document (see FAD
section 3.9). Recommendations must
also take into account any
uncertainty in the clinical outcomes
which drive the model (see FAD
section 3.10) and the cost
effectiveness of the technology (see
FAD section 3.20).
Thank you for your comments. The
committee considered the views of
patient experts alongside the
evidence on clinical and cost
effectiveness (see FAD sections 3.1
to 3.3).
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Stakeholder comment
Please insert each new comment in a new row
to all of us, but even more so to patients who are living with an incurable disease.

6

Consultee

Myeloma UK

Has all of the relevant evidence been taken into account?
Are the summaries of clinical and cost effectiveness reasonable interpretations of the evidence?
Ixazomib delivers patient and systems benefit through innovation
Ixazomib is the first oral proteasome inhibitor, a significant breakthrough, delivering meaningful benefit
both to patients and to the wider NHS.

NICE Response
Please respond to each comment
Thank you for your comments. The
committee acknowledged that the
oral administration of ixazomib with
lenalidomide and dexamethasone is
a benefit, however it considered that
the health benefits of ixazomib had
been fully captured by the model
(see FAD section 3.22).

Its oral regimen is valued by patients who find it difficult to attend regular hospital appointments;
whether they are frail and elderly, or have work or family commitments. This is important for the carers
of myeloma patients too, as oral treatment options can reduce the burden on carers of attending
hospital visits.
This patient benefit is delivered with no additional practical burden to the NHS. We do not believe that
the innovation benefit to patients of an oral proteasome inhibitor have been reflected fully in the
committee’s deliberations.
7

Consultee

Myeloma UK

Has all of the relevant evidence been taken into account?
Are the summaries of clinical and cost effectiveness reasonable interpretations of the evidence?
Summary
Taking all the factors above into account we would argue strongly that:





Myeloma patients in the UK deserve, as a point of principle, access to the international
gold standard of triplet combination treatments
Ixazomib, lenalidomide and dexamethasone delivers much needed access to an
effective triplet at third line (second relapse) in the myeloma pathway
The heterogenous nature of myeloma requires a more nuanced approach to defining
unmet need
This treatment addresses an unmet need for an oral proteasome inhibitor at third line
(The presence of lenalidomide, an immunomodulatory drug, in an oral regime at this
point in the pathway does not negate this argument; there is equal need for an oral
proteasome inhibitor )

Thank you for your comments. After
its third meeting, the committee
concluded that ixazomib met the
criteria to be included in the Cancer
Drugs Fund. Ixazomib will be
available as an option for adults who
have had 2 or 3 previous therapies if
the conditions in the managed
access agreement are followed.

Taken together we believe that the benefits stated above constitute a compelling case for
providing access to ixazomib in this combination.
However, we think the following issues should also be taken into account by the Committee:
8

Consultee

Myeloma UK

Has all the relevant evidence been taken into account?
Named Patient Programme (NPP)

NICE recognises that people may
have access to treatments before the
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number

Type of
stakeholder

Organisation
name

Stakeholder comment
Please insert each new comment in a new row
Evidence we have received has demonstrated that the ixazomib Named Patient Programme (NPP) is
highly valued by clinicians, patients and family members and that ixazomib performs well in the real
world setting, confirming the findings of trial data.
It would be a significant retrograde step, and very distressing for patients and the wider UK myeloma
community, if access to this beneficial drug were to be removed.

9

Consultee

Myeloma UK

Has all of the relevant evidence been taken into account?
Patient and clinician representation at the next Appraisal Committee Meeting (ACM)
Myeloma UK wrote to NICE following the second ACM in relation to expert input available at that
meeting. Patients have the right to expect that the Committee has access to the best possible
information at every stage of the appraisal process. The approval of this treatment combination is of
huge interest and importance to patients, family members and carers: particularly given that this may
be the last opportunity for the Committee to consider this treatment combination. We would argue
strongly that patient and clinical experts should be invited to give evidence at the meeting.
This is pivotal in ensuring that patients and the wider myeloma community can have confidence that
everything possible has been done to fully inform the decision making process and secure a positive
outcome

NICE Response
Please respond to each comment
marketing authorisation is granted, or
before NICE guidance is issued, and
makes allowances for people who
have accessed new treatments
before formal guidance is released
(see FAD section 1.2). The
committee has recommended that
ixazomib is made available within the
Cancer Drugs Fund; ixazomib will
continue to be available until after
the data collection period has ended
and while the guidance is being
reviewed (see FAD sections 6.1 and
6.2).
Thank you for your comments.
Patient and clinical experts were
present at the committee’s third
meeting in October and their
statements were considered as part
of the committee’s decision-making.
It should be noted that it is not
standard practice to re-invite experts
to committee meetings after
consultation. The guide to the
processes of technology appraisal
states that 'If clarification of issues
raised during the consultation period
is required, the Chair of the Appraisal
Committee can, at their discretion,
invite one or more of the clinical
specialists, NHS commissioning
experts or patient experts to attend.'
NICE must be mindful of the time
commitment required for clinical
specialists to attend a meeting, and
the potential impact on NHS clinics
and patient care, therefore NICE
must be convinced that clinical
specialist input is fundamental to the
decision to be made by the
committee. Experts were not present
at the second committee meeting on
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10

Consultee

Myeloma UK

Stakeholder comment
Please insert each new comment in a new row

Are the provisional recommendations sound and a suitable basis for guidance to the NHS?
Cancer Drugs Fund (CDF)
We note the Committee’s conclusion that ixazomib does not currently meet the criteria to be included
in the Cancer Drugs Fund (CDF).
Elements of the discussion around whether a particular treatment has “plausible potential” to satisfy
the criteria for routine commissioning are conducted in confidence and it is therefore not for us to
comment in detail on this.

NICE Response
Please respond to each comment
26 July because NICE and the
committee Chair did not believe that
it would be appropriate to request
their attendance. However some
issues arose at the meeting that had
not been accounted for and therefore
NICE issued an Appraisal
Consultation Document (ACD) to
invite comment on these and other
issues.
Thank you for your comments. The
committee is now satisfied that,
when the commercial access
agreement is applied, ixazomib
shows plausible potential for being
cost effective and meet the criteria to
be considered for inclusion in the
Cancer Drugs Fund. Ixazomib is
recommended as an option for use
within the Cancer Drugs Fund (see
FAD sections 1.1 and 3.20).

However, we offer the following comment on the possible application of the CDF:

The TOURMALINE trial is ongoing and will deliver robust new data, including data on overall
survival well within the two year time frame of the CDF. Additional real world evidence will
also be available from the NPP. This has clear potential to impact positively on the value
proposition of ixazomib

Throughout the process of bringing ixazomib to market, Takeda has shown a real
commitment to positive collaboration and to making it available for patients. We hope that
this cooperation is taken into account by the committee
Furthermore, a clearly stated aim of the CDF is to provide patients with faster access to the most
promising new cancer treatments. The Fund is still in its infancy and stakeholder views on whether it is
delivering on its promised aims will evolve over time. It is important that patients can have confidence
that a) the need to provide access is given sufficient weight alongside the need to ensure value for
money and b) the Fund is being used flexibly and to its full potential.
11

Consultee

Myeloma UK

Are the provisional recommendations sound and a suitable basis for guidance to the NHS?

Thank you for your comments.

Conclusion
Finally, we appreciate that there are a number of complex and systemic issues at play in the context
of this appraisal, and that resolution of these issues is not within the gift of NICE alone. The difficulties
in considering the value proposition of combination treatments are a good example, where companies
must work together more effectively to find a solution.
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Please insert each new comment in a new row

NICE Response
Please respond to each comment

We appreciate the openness NICE continues to show to working in partnership with stakeholders for
the benefit of patients.
We are grateful for the opportunity to ensure that the patient voice is heard in these deliberations and
we urge NICE and Takeda to continue to work together to provide access to this important new
treatment option for myeloma patients and their loved ones.
12

Consultee

UK Myeloma
forum

13

Consultee

UK Myeloma
forum

14

Consultee

UK Myeloma
forum

15

Consultee

UK Myeloma
forum

We do not believe that the provisional recommendations are a sound and a suitable basis for
guidance to the NHS, because there is a clear and acknowledged need for such well tolerated, oral
triplet regimens that combine the 2 major anti-myeloma drug classes, proteasome inhibitors and
immuno-modulatory drugs. We urge the committee to re-consider their decision not to provide patients
with relapsed multiple myeloma access to Ixazomib, Lenalidomide and Dexamethasone, and we
provide in the points below, further evidence and considerations that we hope the committee will take
into account.
Has all relevant evidence been taken into account: Ixazomib has been available for use in
myeloma patients in combination with Lenalidomide and dexamethasone on a compassionate basis
across Europe. We have two sets of retrospective analysis of real world clinical outcomes from
this group of patients. Both these datasets have been reported at European Haematology association
meeting ( Ziff et al haematologica | 2017; 102(s2) 786, Terpos et al haematologica | 2017; 102(s2) |
511. Together these datasets (total 71 patients) report response rates (70.8%, 67.6%) and PFS
(19.2 months, 90.5% at 6 months) that is comparable to that reported in the registration Tourmaline
MM1 trial (response rate 78.3%, PFS 20.6months). These datasets also highlight that improved
progression free periods as reported in trial were also noted in the 2 or more prior lines of therapy
patients

Has all relevant evidence been taken into account: Lenalidomide and dexamethasone was
approved for relapsed myeloma based on results of MM009 and MM010 trials. This trial had a large
number of patients who had 2 or more prior therapies arm (n=288). Within these trials an improved
TTP was noted in patients receiving Lenalidomide and dexamethasone after one prior therapy vs 2 or
more prior lines of therapy (17.1 months vs 10.6 months). The data from these studies could be used
to sense check the extrapolation of the survival curves for the control arm in the Tourmaline study.
These data may be useful in modelling survival analysis, which appears to be a major issue around
which the outcome of the appraisal committee’s delibrations hinge.
Has all relevant evidence been taken into account: Over 50% of myeloma patients present with
fractures. Bone disease in myeloma is the key driver of poor quality of life noted by myeloma patients.

Thank you for your comments. The
committee was aware of the value of
triple therapy regimens and the need
for new treatment options (see FAD
sections 3.1 to 3.3).
Thank you for your comments. The
committee recognised the PFS
benefit of ixazomib (see FAD section
3.9). When making its
recommendations the committee
must also consider any uncertainties
in the clinical outcomes which drive
the model (see FAD section 3.10)
and the cost effectiveness of the
technology (see FAD section 3.20).
After its third meeting, the committee
concluded that ixazomib met the
criteria to be included in the Cancer
Drugs Fund. Ixazomib will be
available as an option for adults who
have had 2 or 3 previous therapies, if
the conditions in the managed
access agreement are followed.
Thank you for your comments. After
consultation, the ERG used the data
from these studies to assess the
options for extrapolating survival
curves. This was considered by the
committee when making its final
recommendation (see FAD section
3.13).
Thank you for your comments. The
committee was not presented with
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Stakeholder comment
Please insert each new comment in a new row
Although bone protection is offered to myeloma patients in the form of bisphosphonates, current
antimyeloma drugs do not have a direct bone protective effect. Proteasome inhibition has been
shown to improve bone remodelling in myeloma patients (Bone. 2016 May;86:131-8). We have
struggled to see the clinical effects in patients as Bortezomib therapy is limited and often discontinued
for toxicity. With Ixazomib, we will have a unique opportunity to effect improved bone remodelling and
repair for myeloma patients with osteolytic bone disease as this oral treatment is well tolerated for
extended therapy.

16

Consultee

UK Myeloma
forum

Section 3.13 Extrapolating clinical trial data within the economic model Page 11: The committee have
reported of using their experience of appraising immunomodulatory drugs for cancer to decide on long
term effects of Ixazomib. We wish to point out that effects of immunooncology agents cannot be
compared with effects of a combination of proteasome inhibition and immunomodulation in
myeloma. Proteasome inhibition is NOT immunomodulation, and has a direct effect on tumour cell
biology, and will affect the natural history of the disease. In contrast, immuno-oncology drugs work by
modulating the host immune system, hence the assumption that once treatment ceases, the effect will
start to wane.

17

Consultee

UK Myeloma
forum

“The committee agreed that it was unlikely that the relative benefit of ixazomib would be maintained
undiminished for the rest of a patient’s life, and it had not seen evidence to support this for other
treatments”. We disagree with this, and would argue that there is no evidence for a diminishing
survival benefit of the superior arm in randomized trials in relapsed myeloma. We refer the
committee to the publication by Felix et al, BMC Cancer 2013, who analysed the data from 153
studies in 22,696 myeloma patients. Here the authors report that 2.5 month (95% confidence interval,
1.7–3.2) increase in median OS for each additional month reported for median time dependent
endpoinst (e.g.PFS) [BMC cancer 2013;13:122, doi: 10.1186/1471-2407-13-122].

18

Consultee

UK Myeloma
forum

Modelling of long term overall survival: It is important to point out Cancer research UK modelling
shows that up to a third of patients are expected to survive 10 years (31% - 34%)
(http://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancertype/myeloma/survival#heading-Zero)
Survival Modelling should take into account these estimates. We suggest that any treatment waning
effect would apply equally to both treatment arms of a clinical trial and hence there would be no
waning of any survival benefit for the superior arm.

NICE Response
Please respond to each comment
evidence of ixazomib’s effect on
bone remodelling, but based on the
evidence available the committee
recommended ixazomib for use
within the Cancer Drugs Fund.
Consultees are encouraged to
submit this evidence when the
guidance is reviewed at the end of
the data collection period in the
Cancer Drugs Fund. Consultees
should comment on whether these
benefits have been captured within
the QALY calculation or not.
Thank you for your comments. The
committee reconsidered the long
term effect of ixazomib, taking into
account all consultation comments
on the subject, and the FAD has
been updated accordingly (see FAD
section 3.14).
Thank you for your comments. It
should be noted that the committee’s
discussion referred to the potential
continued benefit of ixazomib after
stopping treatment. The committee
reconsidered the long term effect of
ixazomib, taking into account all
consultation comments on the
subject, and the FAD has been
updated accordingly (see FAD
section 3.14).
Thank you for your comments. The
ERG considered that these
estimates from Cancer Research
were not relevant to the patient
population being considered (see
page 8 of the ERG addendum in the
committee papers). Instead the ERG
compared the long-term survival
estimates from the company’s
updated model with data from clinical
trials of lenalidomide and
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19

Consultee

UK Myeloma
forum

20

Consultee

Takeda

Stakeholder comment
Please insert each new comment in a new row

Recommendations have not considered that patients with relapsed myeloma are elderly (median age
70 years), often with other comorbidities, that render them less mobile and the effects of myeloma
particularly disabling. Being denied access to an effective triplet oral combination that is often
preferred by elderly patients with cancer will especially disadvantage such older and more frail
patients. The reduced proportions of patients receiving 4th and fifth line therapy is partly related to
patients being disinclined or unable to travel to the hospitals to receive potentially poorly tolerated
therapies such as Panobinostat and Bendamustine.
Executive summary
Takeda would like to thank NICE and the appraisal committee for the flexibility they have shown in
allowing for a further round of consultation on this appraisal. We appreciate that this has been a
challenging appraisal for many reasons, not least the particular cost-effectiveness challenges faced by
combination chemotherapy regimens such as the ixazomib plus lenalidomide and dexamethasone
(IXA + LEN + DEX) regimen being appraised here. We note that this and other challenges has led to
the current situation in which none of the globally available triplet regimens (all based on a backbone
of LEN + DEX) have yet achieved a positive NICE recommendation, with only the appraisal of
ixazomib still active and ongoing. Thus, ixazomib could provide the only viable route for UK patients
with relapsed/refractory multiple myeloma (RRMM) to access an effective LEN + DEX based triplet
regimen. Takeda remains committed to reaching a positive outcome for this appraisal (i.e. a CDF
referral) and we are hopeful that NICE will continue to work with Takeda to find a mutually acceptable
solution.
Takeda is pleased to note that over the course of this appraisal, agreement has been reached with the
appraisal committee regarding a number of critical and highly relevant points. These include, but are
not limited to, agreement on the following:

ixazomib’s place in therapy and likely use in clinical practice (i.e. at the same place in
the treatment pathway as LEN + DEX; that is, for people who have had 2 or 3 prior
therapies);

the relevant comparator (i.e. LEN + DEX, but not panobinostat);

the value in RRMM of a triplet regimen combining a proteasome inhibitor (ixazomib) and
an immunomodulator (lenalidomide);

NICE Response
Please respond to each comment
pomalidomide, in which the patient
population was similar to TMM1. The
committee reconsidered the most
appropriate way to extrapolate the
trial’s survival data and the FAD has
been updated accordingly (see FAD
section 3.13).
The committee reconsidered the long
term effect of ixazomib, taking into
account all consultation comments
on the subject, and the FAD has
been updated accordingly (see FAD
section 3.14).
Thank you for your comments. The
committee was aware of the value of
a new all-oral treatment option and
considered the patient and clinician
perspectives alongside the evidence
on clinical and cost effectiveness
(see FAD section 3.1).
Thank you for your comments.
Please see responses to individual
comments in the rows below.
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Please insert each new comment in a new row

the importance of oral treatment options such as ixazomib for patients, clinicians and the
NHS;

progression free survival (PFS) is a clinically meaningful outcome for patients;

the use of the most recent clinical data cut from the pivotal TMM1 trial (i.e. the second
interim analysis, IA2) for the health economic modelling;

that after 2 or 3 prior therapies IXA + LEN + DEX provides a significant 9‐month
improvement in median PFS compared to LEN + DEX at the IA2;

that the overall survival (OS) data for ixazomib in TMM1 is immature, but will mature
over the next two years and perhaps sooner;
Based on the progress made to date, we believe this appraisal is now at a critical point and that there
are only a few key matters that remain to be resolved. Of these, the most significant and concerning to
Takeda is the committee’s inclusion of an arbitrary and uncertain "treatment waning" effect for
ixazomib within its preferred assumptions. This is something we believe does not have a precedent in
previous NICE appraisals of medicines for RRMM. We are not aware of any biological rationale for the
inclusion of such an effect and we consider it unfair to include this assumption within a base case or
preferred decision- making scenario, as suggested in the second ACD.
Takeda’s position on treatment waning is that the reference/base case for ixazomib should align with
previous NICE appraisals for RRMM medicines in which this effect was not applied. We believe that
such uncertain and implausible assumptions should not be considered by NICE within the reference
case for decision making purposes, as these are not evidence based, but should instead be
considered only in scenario analyses for the purpose of exploring structural uncertainty. This position
is supported by clinical expert opinion which also indicates that if treatment waning is to be considered
even within scenario analyses then, as a minimum, the benefit of treatment, once stopped, should
wane at the same rate in both arms of the model. Within this ACD response we provide updated cost
effectiveness results for a revised base case (with no treatment waning) and also for a range of
scenario analyses, including some that apply treatment waning assumptions informed by clinical
expert opinion (see Appendix 1 for results using the PASLU/DH approved patient access scheme
(PAS) for ixazomib; and see Appendix 2 for results using the revised Commercial Access Agreement
(CAA)).
Takeda would like to remind the committee that its request, as per the original dossier submitted in
December 2016, is that ixazomib be considered for inclusion with the Cancer Drug Fund (CDF).
Despite the significant improvement in PFS that has been demonstrated with ixazomib at the IA2, due
to the immaturity of the OS data Takeda felt that it would be fair and reasonable at the outset to frame
this as a CDF request, and we now reaffirm this request. As we understand it, ixazomib matches
exactly the type of clinical situation that the CDF was designed to address. Takeda agrees with the
committee that ixazomib would benefit from additional data maturation in the TMM1 trial and that this
has the potential to reduce uncertainty about its clinical benefits, thereby meeting the first criterion for
a CDF recommendation. Based on the trend in the OS data observed at the IA2 data cut, Takeda
believes it is highly plausible that a statistically significant OS benefit will emerge in the 2/3 prior
therapies sub-group as the TMM1 data matures; and because OS is the main driver of the health
economic model this could substantially reduce the ICER and also produce a more robust ICER
estimate.
Regarding the second requirement for a CDF recommendation (i.e. plausible potential for cost-
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effectiveness), we note that the committee was not yet convinced that ixazomib could satisfy this
criterion based on the CAA offered by Takeda in its response to the first ACD. To address this issue,
Takeda is now offering an improved CAA which, subject to final agreement with NHS England, would
become active if ixazomib is recommended by NICE for the CDF. The proposed CAA is designed
specifically to address the committee’s uncertainty regarding duration of treatment with ixazomib
(………………………………
………………………………………………………………………………………………………………………
…) and also to significantly reduce the ICER (via a ……………………………. net price offer). The
cost-effectiveness results with the revised CAA are presented in Appendix 2 of this response. The
revised CAA reduces the ICERs to levels that we believe now show clear plausibility for cost
effectiveness in the 2/3 prior therapies sub-group, thus meeting the second requirement for a CDF
referral. Hence, in light of the updated analyses within this response, Takeda asks that the committee
reconsider ixazomib’s eligibility for the CDF.
Throughout this appraisal, Takeda have been committed to being flexible in order to find a solution
that can satisfy all stakeholders. We have engaged early and often with NICE and the CDF team, and
have proposed a viable and bespoke CAA. Takeda has made huge efforts to optimise the costeffectiveness of ixazomib and, as the appraisal has progressed, we have offered …………… net price
reductions. Takeda’s initial proposal in the form of a patient access scheme (PAS) was a …… straight
discount on the NHS list price of ixazomib. In our response to the first ACD Takeda proposed a CAA
that offered a ….. discount on the NHS list price of ixazomib (to £…… per capsule) and also
…………………….. In this response to the second ACD Takeda is now proposing a revised CAA
consisting of a …….. discount on the NHS list price (to £….. per capsule) while also
……………………............. …………. On a per cycle basis, the acquisition cost of ixazomib would be
…………………… ……………………. lenalidomide cycle cost of roughly £4,442. In addition, the
proposed ………………………. for ixazomib compared to the …………………………………………….,
would make ixazomib the ………………………………….. in multiple myeloma to come to the UK in a
decade and would be ………………………………………………….. This offer shows Takeda’s total
commitment to ensuring this medicine is available for patients and, if accepted, it would make
ixazomib ………………………………………………………………… available in the UK.
In conclusion, and in the context of a CDF request, we would ask the committee to consider carefully
the case we have made, the proven PFS benefit of ixazomib, the limitations and uncertainty of
treatment waning as a key decision-making criterion, and the revised commercial offer. Takeda is
optimistic that the steps we have taken in this response can now allow the committee to conclude that
there is both clinical uncertainty (which can be addressed via data maturation and/or data collection if
necessary) and also plausible potential for cost effectiveness (based on the revised CAA), thus
leading to a CDF recommendation for ixazomib. Takeda would then engage fully with NHS England in
order to agree a mutually acceptable CAA that would allow patients and the NHS to benefit from
having access to this effective and simple all-oral triplet that uniquely combines a proteasome inhibitor
and an immunomodulator.
Appraisal committee’s preliminary recommendations
On the 29th of August 2017, the Appraisal Committee of the National Institute for Health and Care
Excellence (NICE) prepared a second Appraisal Consultation Document (ACD) summarising the
evidence, views and draft recommendations of the committee regarding the use of ixazomib with
lenalidomide and dexamethasone (IXA+LEN+DEX) for use in the National Health Service (NHS) in
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England for treating relapsed or refractory multiple myeloma (RRMM). The ACD sets out the draft
recommendations made by the committee which currently state that:
‘Ixazomib, with lenalidomide and dexamethasone, is not recommended within its marketing
authorisation for treating multiple myeloma in adults who have already had at least 1 therapy’.
Response to the appraisal committee’s standard key questions
In this document Takeda have addressed issues raised by the Evidence Review Group (ERG) and the
Appraisal Committee, and provided what we think is a fair and balanced response which covers the
use of an updated economic model and the provision of new analyses to estimate what we believe to
be the most plausible base case incremental cost-effectiveness ratio (ICER) for relapsed refractory
multiple myeloma (RRMM) patients who have had 2 or 3 prior therapies. As it has been recognised in
the ACD, the most appropriate comparator based on established clinical practice for this patient
population is lenalidomide + dexamethasone (LEN + DEX) (Section 3.5 of the ACD). Takeda
recognise that the ICERs against this comparator discussed in the current ACD (Section 3.20 of the
ACD) are considered by the committee to be too high to be a cost-effective use of NHS health care
resources in England and Wales, or to meet the criterion of plausible cost-effectiveness in order to
qualify for consideration for the Cancer Drugs Fund (CDF).
The committee recognised that additional data collection, relating primarily to more mature overall
survival (OS) data from the ongoing TMM-1 trial, has the potential to reduce the uncertainty
associated with the magnitude of the clinical benefits with ixazomib (Section 3.22 of the ACD).
However, the committee felt that they did not yet see any plausible potential for ixazomib to satisfy the
relevant cost-effectiveness threshold for routine use based on the proposed commercial offer.
In order to address this, Takeda are now proposing a revised Commercial Access Agreement (CAA),
which has been the subject of positive discussions with NHS England, regarding potential future
commercial arrangements if ixazomib were recommended by NICE for inclusion within the CDF. The
revised and bespoke CAA is designed specifically to both address uncertainty regarding the costeffectiveness of ixazomib (via the inclusion of a
…………………………………………………………………………………………………………………)
and to reduce the ICER to a level that shows plausible potential for cost-effectiveness in the 3rd line+
patient population at the relevant threshold (via the combined effect of
……………………………………………………………………………….). The proposed CAA consists of
………………………………… and a net price that equates to ……… per ixazomib capsule (a discount
of ………… on the NHS list price) or ………. per cycle of ixazomib (per month). This offer makes
ixazomib ………………………………………………………… available in the UK.
The proposed CAA has been included in the updated economic model and the cost-effectiveness
results are presented in Appendix 2; the cost-effectiveness results using the current PASLU/DH
approved patient access scheme (PAS) are presented in Appendix 1.
Takeda is optimistic that the steps we have taken in this response will allow the committee to conclude
that there is both clinical uncertainty (which can be addressed via data maturation/data collection) and
also plausible potential for cost-effectiveness (based on the much lower ICERs associated with the
revised CAA), that will enable the committee to recommend ixazomib to be included within the CDF.
This would allow Takeda to engage further with NHS England to conclude a mutually acceptable
Managed Access Agreement (including the CAA) within the CDF.
Has all of the relevant evidence been taken into account?
Takeda have provided all relevant evidence currently available. The main clinical evidence to support
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the case for the clinical and cost-effectiveness of IXA + LEN + DEX versus LEN + DEX in the subgroup of patients who have received 2 or 3 prior therapies is from the TMM1 trial which is ongoing.
Takeda consider that the Appraisal Committee has taken all relevant evidence into account, however
we believe that data from the second interim analysis (IA2) of the TMM1 trial provides the most up to
date and robust analyses for all outcomes, including efficacy and health related quality of life (HRQL)
In the first ACD, the Appraisal Committee requested that data from the latest analysis (IA2) of TMM1
be used to inform the model as it is the most mature data and therefore the most robust for decision
making. However, during the second appraisal committee meeting, the Appraisal Committee preferred
the HRQL data from IA1 because the IA2 HRQL data was not analysed according to the ERG request
by Takeda. Therefore, in the ACD the Appraisal Committee suggest using an average of the IA1 and
IA2 analyses for HRQL. As Takeda have now adjusted the methodology of assessing HRQL from IA2
to be in-line with ERG recommendations, we consider an average of the two interim analyses to be
inappropriate and instead request that the Appraisal Committee consider the most mature HRQL data
available, that is IA2, in their decision making (see Section 3.2.6).
The company has provided limited additional data at this stage of the submission; the appendices
provide the updated Takeda base case which uses overall response rates (ORR) from IA2 as well as
a scenario analysis using IA2 data to fit a utility regression using best overall response (BoR) as the
response variable. The ORR data are included in response to the ERG’s and committee’s concern
associated with the mismatch of response variables when estimating HRQL (BoR vs. ORR); these
data for IA2 HRQL have not been presented previously. The option to select BoR or ORR is also
included in the updated economic model. To maintain consistency with the analyses conducted using
the IA1 data, an analysis estimating utility as a function of BoR and IA2 data is also presented.
Are the summaries of clinical and cost effectiveness reasonable interpretations of the
evidence?
Takeda consider that the summaries of clinical effectiveness presented in the ACD are reasonable
interpretations of the evidence (Section 3.2.1 to 3.2.3). There are a number of issues raised in the
ACD relating to the analysis of clinical and cost-effectiveness of IXA+LEN+DEX in RRMM patients
who have received 2 or 3 prior therapies which we have endeavoured to clarify and address within this
document, including the following key issues:
 Methods of extrapolation of OS, progression free survival (PFS) and time on treatment (ToT)
outcomes
 Treatment waning assumptions in the reference case
 Use of IA1 data when estimating HRQL.
Section 3.2.4 considers the methods of extrapolation and the source of duration of treatment data;
Takeda believes that the reference case used for decision making should consider Weibull
distributions fit to OS, PFS and ToT data. Section 3.2.5 presents arguments on why treatment waning
assumptions should not be considered in the base case; Takeda consider it essential that a decision
as important as the NICE recommendation for the IXA+LEN+DEX regimen should be supported by
evidence and not be based on a scenario which is as inherently uncertain as the treatment waning
assumption is, and which is not clinically supported by myeloma experts. Section 3.2.6 outlines how
Takeda have addressed issues associated with the reliability of utility estimates using IA2 data. The
analyses presented in Section 3.2.6 provide utilities based on IA2 data fitted to ORR as the response
variable (the Takeda base case) and BoR as a scenario analysis. Therefore, Takeda believe there is
no need for the committee to use the outdated IA1 utility analysis at all in their decision making.
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The resulting updated base case is presented in Appendix 1 (with original PASLU/DH approved PAS)
and Appendix 2 (with revised CAA).
Takeda agrees with the committee’s comments in Sections 3.1 – 3.3 inclusive of the ACD and would
like to highlight the following statements;
“Patient and clinical experts emphasised that oral treatment regimens are very important,
especially for older and frail patients.”
“The committee concluded that people would welcome new oral treatment options for
multiple myeloma.”
“New triple therapy combinations with improved tolerability and more convenient
administration would be welcomed.”
“Progression-free survival is important to people with multiple myeloma.”
Clinical Management
In relation to Section 3.5 of the ACD, Takeda agree with the following statements:
“Lenalidomide plus dexamethasone is used after 2 or 3 previous therapies”
“The committee concluded that lenalidomide plus dexamethasone is established clinical
practice for treating multiple myeloma in people who have had 2 or 3 previous therapies.”
With regard to Section 3.6 of the ACD, Takeda concur with the following statements:
“Panobinostat is mainly used only after 3 previous therapies”
“The committee concluded that the panobinostat regimen is mainly used only after 3 previous
therapies, one of which usually includes lenalidomide.”
Expected use of ixazomib
With regard to Section 3.7 of the ACD, Takeda concur with the following statements:
“The main use is for people who have had 2 or 3 previous therapies”
“The committee concluded that it would focus its discussion on people who have had 2 or 3
previous therapies because this reflects the expected use of ixazomib in clinical practice.”
Comparators
In relation to Section 3.8 of the ACD, Takeda agree with the following statements:
“After 2 or 3 previous therapies, the comparator is lenalidomide plus dexamethasone”
“The committee concluded that it was not relevant to compare ixazomib with panobinostat.”
In relation to Section 3.9 of the ACD, Takeda agree with the following statement:
“The committee concluded that ixazomib improves progression-free survival after 2 or 3 prior
therapies.”
Takeda would like to highlight that within the TMM1 trial, the addition of IXA to LEN+DEX resulted in a
statistically significant 9-month improvement in PFS compared to LEN+DEX (HR 0.62; 0.45-0.86,
p=0.0033) for RRMM patients with 2/3 prior therapies. In absolute terms, patients remained in
remission and disease free for 22.0 months on the IXA+LEN+DEX regimen. The duration of relapse
achieved by the IXA+LEN+DEX regimen is both clinically meaningful and very important for patients
and their families, especially for the group of patients in questions who have had multiple relapses and
are at their 3rd or 4th line of treatment.
With regard to Section 3.10 of the ACD, Takeda concur with the following statement:
“the committee concluded that the current data are too immature to make a reliable
conclusion about overall survival.”
Takeda would like to remind the committee that the immaturity of the overall survival data from the
TOURMALINE-MM1 (TMM1) trial forms an important part of the rationale for our CDF request for
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ixazomib, and that mature OS data from this trial will become available within the timeframe of the
CDF.
In relation to Section 3.11 of the ACD, Takeda agree with the following statement:
“The committee concluded that the differences in prognostic baseline characteristics explain
why ixazomib appears to be more effective after 3 previous therapies than after 2 previous
therapies, and it did not need to separately consider people who had 2 previous therapies.”
Takeda believes that the reference case used for decision making should consider Weibull
distributions fit to the OS, PFS and ToT data. These curve choices are shown to be both internally and
externally valid, in line with the NICE Methods Guide (2013) and NICE Decision Support Unit (DSU)
Technical Support Document 14 [TSD14] guidance (1). Furthermore, the use of these curves negates
the issues presented in the addendum to the ERG report and in the ACD, including:

The ratio of PFS to OS; extrapolation using the original company curves resulted in the PFS
curve crossing the OS curve for a small proportion of patients

The ratio of ToT to PFS; extrapolation using the original company curves resulted in a ratio of
ToT to PFS that differed from the clinical trial.
The Weibull curves are internally valid
The Weibull distribution provides a statistically good fit to the data for OS, PFS and ToT. In line with
the NICE DSU TSD14 guidance, the Weibull distribution is shown to be internally valid for each of
these outcomes. The quantile-quantile (QQ) curves, as presented in the second set of clarification
questions, support the use of an accelerated time failure model for each of these outcomes. Akaike
Information Criterion (AIC) and Bayes Information Criterion (BIC) statistics find that the log-normal, the
log-logistic, the Weibull and the generalised gamma curves provide suitable fits to the observed OS
data. The statistics show that the log-normal, the generalised gamma, the log-logistic and the Weibull
provide suitable fits to the PFS observed data. Finally, the statistics show that the exponential, the
Gompertz, the Weibull and the generalised gamma provide suitable fits to the ToT observed data.
Both the Weibull and the generalised gamma distributions are shown to be suitable curve choices
across all three outcomes. The benefit of assuming the same curve across all three outcomes is that it
causes the curves to follow the same shape over the model time horizon, such that the relationship of
PFS with OS and ToT with PFS remains constant over time. The Weibull distribution was selected
over the generalised gamma distribution based on lower AIC and BIC statistics.
The Weibull curves are externally valid
In line with the NICE DSU TSD14 guidance, the Weibull distribution has also been shown to be
externally valid for each of the OS, PFS and ToT outcomes. Takeda conducted an advisory board on
6th September 2017 with six clinical experts in multiple myeloma. The advisory board was used to
validate the updated reference case and provide clinical expert feedback to issues raised in the ACD.
When the fit of the parametric curves to the observed data from the TMM1 clinical trial was presented,
the clinical experts who participated in the advisory board were in favour of the Weibull distribution for
OS, relative to other curve choices given the observed data.
The Weibull curves address issues raised by the ERG
The company’s original base case curves included the Weibull fitted to the OS data, the generalised
gamma fitted to the PFS data and the exponential fitted to the ToT data. In the addendum to the ERG
report (dated 14th July 2017) it was noted that the company’s chosen base case curves resulted in
more patients being alive using the PFS outcome than the OS outcome. This was corrected for by the
company by curtailing the PFS outcome using the OS values. However, within the addendum the
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ERG commented that assuming a Weibull distribution for PFS negated this issue (as a Weibull
distribution was also assumed for OS and as such, the curves followed the same shape) and was
supported statistically.
The ERG also highlighted within the addendum that the ratio of ToT to PFS appeared to be
significantly underestimated using the company’s base case curves when compared with the trial
outcomes: 61.7% and 68.7% of time in the PFS health state were spent on treatment with ixazomib or
lenalidomide based on the extrapolated curves, respectively. This compares with the 93.7% and
100%, respectively that were observed in the TMM1 clinical trial period. This issue was raised by the
Committee in the current ACD where, because of the substantial difference, the committee concluded
that extrapolating the duration of treatment data from the TMM1 trial underestimates treatment costs
in the model, and that the cost-effectiveness of ixazomib would lie somewhere between the estimate
based on ToT data and the estimate based on PFS data (Section 3.16 of the ACD). During the second
committee meeting, the Committee accepted that ToT can be and generally is less than PFS and that
the gap is larger for the IXA+LEN+DEX arm within the TMM1 observed period (in part due to the
depth of response achieved by a triplet compared to a doublet regimen as was described within the
consultation submissions). However, the Committee questioned the magnitude of the difference
between PFS and ToT, particularly within the modelled period. The ERG commented within their
addendum that assuming a Weibull distribution for ToT as well as PFS negated this issue. Assuming a
Weibull distribution for OS, PFS and ToT results in 91.6% and 100% of time in the PFS health state
being spent on treatment with IXA+LEN+DEX or LEN+DEX, respectively. The magnitude of difference
is in line with the ratios that were observed during the TMM1 clinical trial period and is therefore has
high clinically plausibility.
Gompertz is not a valid parametric curve fit for OS
In Section 3.14 of the ACD, the ERG suggest that more plausible results are achieved by using the
Weibull curves to extrapolate PFS and ToT, and the Gompertz curve to extrapolate OS. We disagree
fundamentally with this statement because the Gompertz curve has the worst fit to the observed data
(based on the AIC and BIC statistics) and it was unanimously agreed by the clinical experts at the
advisory board on the 6th September 2017 that the shape of the OS curve associated with the
Gompertz distribution did not reflect what would be expected in clinical practice (i.e. too pessimistic
with not enough of a tail on the curve reflecting long-term survival of a subgroup of patients). With the
approval of novel agents in RRMM, outcomes have significantly improved for patients. Myeloma longterm survival has quadrupled over the last 40 years, with 2010-11 Cancer Research UK statistics
showing that 1 in 3 patients survive for more than 10 years (2). In recent years, due to the approval of
novel agents with a range of mechanisms of action (e.g. pomalidomide and panobinostat) and access
to new agents in clinical trials, the ability to salvage patients and achieve extended OS has improved
further. The Gompertz curve predicts that only 3.05% of RRMM patients treated with LEN + DEX are
alive at 8 years, with effectively no patients surviving beyond 10 years (0.29% survival). Universal
feedback received from clinicians has indicated that this is too pessimistic and does not reflect
improved outcomes that are now seen for some patients.
Furthermore, in the MM009/10 pivotal trials for LEN + DEX, exceptional outcomes have been
demonstrated for a subgroup of long-term responders (>3-year PFS), with almost no deaths observed
at 5-years (figure 1)
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patients treated with LEN+DEX and with a PFS >3 years from Dimopoulos et al. (2014)
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The addition of an effective 3rd agent, such as ixazomib, that synergises with lenalidomide, increases
the depth of responses and has good tolerability (see ACD2 Section 3.2) and would be expected to
further increase the number of these long-runners and therefore increase the tail of the OS curve.
In addition, in a long-term follow-up (median 8.6 years) of a Phase III RRMM trial comparing
bortezomib monotherapy versus bortezomib plus pegylated liposomal doxorubicin, the observed OS
at 8 years was ~10% (4). The majority of patients had received 2+ prior lines (66%) and these longterm survivors were seen despite the fact that this was a historical study (patients randomised
between December 2004 and March 2006) in which few patients received lenalidomide, pomalidomide
or panobinostat for treatment of relapsed disease – with access to these agents it is likely that survival
outcomes are better now.
In conclusion, the Gompertz OS extrapolation has the worst fit to the observed data and predicts
outcomes that are not consistent with either clinical opinion or published historical data. Therefore, we
consider the use of the Gompertz curve to extrapolate OS to be inappropriate from both a statistical
standpoint and a clinical standpoint. Similar to the treatment waning assumption (discussed in Section
3.25), the application of the Gompertz distribution for OS should therefore be considered only as an
exploratory analysis and certainly not as one on which a decision regarding the NICE
recommendation of ixazomib should be based. Rather, we consider it essential that a decision of this
importance to patients should be based on an analysis that follows the NICE DSU guidelines and is
supported by clinical expert opinion as being clinically plausible and consistent with the observed data.
Based on these considerations, we provide base case results using the Weibull distribution to
extrapolate the OS, PFS and ToT data. These results are presented in Appendix 1 (with the current
PASLU/DH approved PAS for ixazomib: a ………. discount on the NHS list price) and in Appendix 2
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(with a revised CAA consisting of a net price of ……. per capsule which is a ………. discount on the
NHS list price; and an ……………).
Takeda note that the committee considers the following assumption about the duration of relative
survival benefit of ixazomib as it’s “preferred assumption”, which suggests it is included in the
Committee reference case: “the relative benefit lasted undiminished for the maximum trial follow up of
32 months, and then reduced slowly over 5-years” (see Section 3.20 of the ACD).
Takeda consider it essential that a decision as important as the NICE recommendation for ixazomib
should not be based on a scenario which is as inherently uncertain as the treatment waning
assumption is. Treatment waning is not supported statistically; analyses show that the proportional
hazards assumption is not violated and, as such, there is no statistical basis for assuming a nonconstant hazard ratio over time. The parameters associated with the treatment waning assumption are
largely unknown and clinical expert feedback suggests that the most clinically plausible parameters
differ from those which the committee considers as its preferred assumption for treatment waning. We
believe that assumptions associated with uncertain clinical outcomes should not be considered as
“preferred assumptions” or included in the reference case for decision making purposes, but should
instead be presented as scenario analyses in line with the NICE Methods Guide (2013) and case
precedent from previous NICE appraisals. Takeda consider that the treatment waning applied by the
ERG and Appraisal Committee is overly pessimistic. Based on feedback from clinicians we have
presented more clinically plausible assumptions.
Treatment waning is not supported statistically
Takeda consider that the reference case should consider curves based on the observed data and
internal validity (statistical plausibility of curve fits using log cumulative hazard plots, Schoenfeld
residuals, QQ curves and AIC and BIC values presented in the second set of clarification questions).
These data provided no proof that the proportional hazards assumption was violated over time.
Therefore, there is no statistical reason to consider treatment waning.
The parameters associated with treatment waning are unknown
During the external validation of the available OS curves it was unanimously agreed by the clinical
experts that the shape of the OS curve produced by the Weibull distribution best reflected what they
actually see in clinical practice in RRMM and that this curve is also consistent with the observed data
(see Section Error! Reference source not found.). However, it was noted by the clinical experts that
there is inevitably some uncertainty associated with the long-term extrapolated outcomes which could
potentially lead to an over-estimate or under-estimate of the treatment effect associated with ixazomib
within the model. In line with the NICE Methods Guide, this uncertainty should be explored in scenario
analyses. The guidance states that “the impact of the uncertainty on estimates of cost effectiveness
should be explored in separate analyses of a representative range of plausible scenarios. Examples
of when this type of scenario analysis should be conducted are: (1) when there is uncertainty about
the most appropriate assumption to use for extrapolation of costs and outcomes beyond trial followup” (see Section 5.8, page 35, Guide to the methods of technology appraisal 2013) (5).
The committee liken the diminishing survival benefit they suggest for ixazomib to their “experience
appraising immunomodulatory therapies for treating cancer” (Section 3.13 of the ACD). It is not fully
clear which appraisals the committee is referring to here and certainly we are not aware of a treatment
waning effect being applied in any previous NICE appraisals of “immunomodulatory therapies” (IMiDs)
for RRMM, such as lenalidomide and pomalidomide. We assume the committee may be referring to
the appraisals for pembrolizumab for treating PD-L1-positive non-small-cell lung cancer (TA428) (6)
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and nivolumab for treating advanced melanoma (TA400) (7). However, it is inappropriate to use these
agents as an analogue for what might happen with ixazomib in RRMM. These diseases have very
different clinical pathways than RRMM and the treatments themselves also have very different modes
of action (i.e. immunotherapy vs. proteasome inhibitor). It is an accepted fact that immunotherapy
works in a fundamentally different way than chemotherapy such as a proteasome inhibitor. It is also
recognised that the immunotherapies present significant and new challenges for survival curve
modelling; this is because these agents are associated with delayed effect, long-term survivors (a
“cure” proportion) and therefore have complex hazard functions (8).
The application of treatment waning in the appraisals of pembrolizumab and nivolumab is also
different to what the ERG and committee are proposing here for ixazomib. Both the pembrolizumab
and nivolumab appraisals included a 2-year stopping rule, whereby all patients stopped treatment by
2-years. Treatment waning was considered in exploratory analyses by NICE in these circumstances
because no patients remained on active treatment with these agents beyond 2-years; yet in the
company’s base case analyses patients retained the benefit based on the OS curve extrapolation. By
contrast, at the committee’s proposed benefit cut-off of 32 months in the ixazomib appraisal, 29.4% of
patients still remain on treatment with IXA+LEN+DEX (while 18.5% remain on treatment with the
LEN+DEX comparator). Even in Takeda’s proposed scenario analysis which considers a benefit cutoff at 42.5 months (see below), 19.8% of patients still remain on treatment with IXA+LEN+DEX (while
10.8% remain on treatment with the LEN+DEX comparator). Therefore, the preferred treatment
waning scenario proposed by the committee for ixazomib assumes that up to 29.4% of patients start
to lose the survival benefit associated with IXA+LEN+DEX whilst still on active treatment. This was
discussed with myeloma clinical experts at the advisory board held on the 6 th September 2017. The
feedback from these clinical experts was that it is clinically implausible and unfair to assume that
patients would lose the survival benefits of IXA+LEN+DEX whilst still on treatment. This emphasises
the uncertainty and implausibility that is contained within the treatment waning scenarios. Takeda
believes that such uncertain and implausible assumptions should not be considered by NICE within
the reference case for decision making purposes, but should instead be considered only in scenario
analyses whose purpose is to explore such uncertainties.
The reference case for ixazomib should align with previous NICE appraisals for RRMM medicines
Additionally, Takeda’s position is that the reference case for ixazomib should align with previous NICE
appraisals for RRMM medicines. IMiDs that have been appraised by NICE include thalidomide
[bortezomib and thalidomide for the first-line treatment of multiple myeloma (TA228)], (9) lenalidomide
[lenalidomide for the treatment of multiple myeloma in people who have received at least one prior
therapy (TA171)] (10) and pomalidomide [pomalidomide for multiple myeloma previously treated with
lenalidomide and bortezomib (TA427)] (11). To our knowledge, in the lenalidomide (TA171) (10) and
pomalidomide (TA427) (11) appraisals, a diminishing relative treatment effect (“treatment waning”)
was neither applied nor explored by the committee. In the thalidomide and bortezomib appraisal
(TA228), (9) the Assessment Group investigated, as a scenario analysis, an alternative assumption
whereby they assumed no treatment benefit for the intervention arm over SoC after the end of the
trial. The methodology used and the exclusion of treatment waning within TA171 (10) for lenalidomide
is particularly relevant and important here because the NICE recommendation for lenalidomide was
based on this reference case, and it is this guidance that positions lenalidomide as a direct
comparator to ixazomib. Given that LEN+DEX is the key comparator within the ixazomib appraisal, we
consider that the methodology used in this current appraisal should be consistent with that which was
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used previously in the relevant appraisal of lenalidomide (i.e. treatment waning was neither applied
nor explored).
Treatment waning assumptions for scenario analyses
Takeda note that the committee’s preferred scenario exploring extrapolation and treatment waning is:
“the relative benefit lasted undiminished for the maximum trial follow up of 32 months, and then
reduced slowly over 5-years” (see Section 3.20 of the ACD). However, the unanimous opinion of six
clinical experts, obtained by Takeda from an advisory board held on 6 th September 2017, is that it is
clinically implausible to assume a treatment waning effect for the ixazomib arm (IXA+LEN+DEX) but
not for the comparator arm (LEN+DEX). Furthermore, we anticipate that the treatment effect
associated with ixazomib would continue to 42.5 months as a minimum, followed by 5-years of
waning. These assumptions should be explored as scenario analyses.
In the ERG model, and using the committee’s preferred assumption of a treatment waning effect that
starts from 32 months and then occurs over a 5-year period, the hazard ratio associated with the
IXA+LEN+DEX arm tends to 1.0 over 5 years, after having had 32 months of a constant treatment
effect. This scenario maintains the treatment benefit associated with the comparator arm (LEN+DEX).
Based on the clinical expert feedback we have received, Takeda considers this to be a clinically
implausible scenario. The feedback from the six clinical experts was that treatment waning as
preferred by the committee should not be included in the reference/base case; and that if treatment
waning was to be considered at all in scenario analyses then, as a minimum, the benefit of treatment
should wane at the same rate in both arms. The clinical experts considered that treatment waning at
the same rate in both arms is actually a conservative assumption and that there are reasonable
clinical grounds to believe that the onset and/or rate of waning could actually be delayed and/or
reduced in the IXA+LEN+DEX arm (triplet vs. doublet therapy). Based on this clear feedback, we
provide updated scenario analyses which consider the impact of treatment waning in both the
IXA+LEN+DEX and the LEN+DEX arms.
Clinical expert opinion leads us to believe that the treatment effect associated with IXA+LEN+DEX
would continue undiminished for at least 42.5 months, rather than the 32 months assumed by the
committee. The cut-off of 32 months was selected by the committee because this was the maximum
follow-up from the TMM1 trial of IXA+LEN+DEX. However, clinical expert feedback (including some
obtained directly by NICE and summarised in the ACD) suggests that the treatment effect would not
immediately begin to wane. We note that Section 3.13 of the ACD states that one clinical expert
believes that “the relative benefit was likely to be maintained for at least 1 or 2 further relapses.” This
is consistent with feedback received by Takeda at the advisory board involving six clinical experts in
myeloma.
If treatment waning is to be applied at all, then we believe an informed estimate of the time point at
which it should commence for the IXA+LEN+DEX arm is 42.5 months and for the LEN+DEX arm is
35.5 months. The figure of 42.5 months is based on the mean ToT as estimated by the model (26.0
months for IXA+LEN+DEX, assuming the Weibull distribution for the ToT data), the median PFS from
the PANORAMA-1 trial (12) of panobinostat (12.5 months) and the median PFS from the MM-003 trial
(13) of pomalidomide (4.0 months). The figure of 35.5 months is based on the mean ToT as estimated
by the model (19.0 months for LEN+DEX), the median PFS from the PANORAMA-1 trial and the
median PFS from the MM-003 trial. This estimation assumes that patients relapsing after treatment
with IXA+LEN+DEX or LEN+DEX would then go on to receive treatment with panobinostat (ACD2
section 3.6) and pomalidomide; (11) this is consistent with the UK myeloma treatment pathway that
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has been accepted previously by the committee and is supported the UK market share data that
Takeda has previously shared with the committee. This rationale has been presented by Takeda to
clinical experts in conjunction with the scenario considering a 42.5-month starting point for the cut-off
followed by 5-years of treatment waning; feedback supported this as a plausible scenario within the
submission.
Summary
In light of the above considerations, we believe that the committee’s reference case should include the
curves considered to be the best fit based on the observed clinical data and their statistical validity.
These curves have been validated and deemed clinically plausible by myeloma clinical experts and
also offer a good fit to the observed clinical data. We further believe that, in line with the NICE
Methods Guide, the uncertainty associated with the curve extrapolations and treatment waning should
only be explored within scenario analyses and should not be considered a sound basis for decision
making.
Following this, we provide updated scenario analyses considering the impact of:

a 42.5-month cut-off followed by 5-years of treatment waning in both the IXA+LEN+DEX and
the LEN+DEX arms

a 32-month cut-off followed by 5-years of treatment waning in both the IXA+LEN+DEX and
the LEN+DEX arms

a 42.5-month cut-off for IXA+LEN+DEX and a 35.5-month cut-off for LEN+DEX, followed by
5-years of treatment waning in both the IXA+LEN+DEX and LEN+DEX arms
These scenarios are presented in Appendix 1 (with the current PASLU/DH approved PAS for
ixazomib: ………. on the NHS list price) and Appendix 2 (with a substantially improved CAA consisting
of ………. per capsule, a ………. discount on the NHS list price, and an ……… ……).
The committee conclude that, in the absence of more reliable utility estimates, the results from both
the company’s base case and the ERG’s alternative base case should be considered in its decision
making (Section 3.15 of the ACD). Takeda address issues associated with the reliability of utility
estimates using IA2 in this response. Therefore, Takeda believe there is no need for the committee to
use the outdated IA1 utility analysis at all in their decision making.
The company’s base case considers a utility regression regressed on data from the IA2 data cut and
applied to IA2 data within the model. Whereas the ERG’s alternative base case considers a
regression regressed on data from the IA1 data cut and applied to IA2 data in the model. Following
the first ACD, the company updated the original utility analysis which used IA1 data (the ERG’s
alternative base case) to include all observations in the IA2 data cut (company’s base case). The
company endeavoured to address any issues identified in the ERG report (dated 1 st March 2017),
including (not an exhaustive list):

Exploration of age as a covariate: “the main concern appeared to be not to explore age as a
covariate” (page 213, ERG report)

Exploration of contemporaneous response data (overall response rate (ORR)): “it does not
present the effect that being in a certain response state has upon contemporaneous quality
of life” (page 214, ERG report)

Exploration of prior lines of therapy: “there is again the suggestion that quality of life may
decline as patients progress through lines of therapy” (page 215, ERG report)
The committee considered that this analysis using IA2 data was not reliable as “the company had not
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accounted for the effect of prior or subsequent treatments on quality of life” and the ERG were
concerned that the analysis overestimated pre-progression utility values as “they were based on a
mixture of the contemporaneous response data (ORR) and on the BoR of people in TMM1.”
Therefore, the committee suggests considering both the IA2 analysis (company’s base case) and the
IA1 analysis (ERG’s alternative base case) for decision making. This response addresses all of the
issues that were highlighted by the ERG and the committee. Considering these clarifications, we
believe that the IA2 analysis should be used instead of the IA1 analysis for decision making.
Firstly, the impact of prior therapies on quality of life was explored in the utility regression analysis.
This covariate was shown to not be statistically significant in the repeated measure mixed model.
Therefore, this covariate was not adjusted for in the final model. This is presented in Takeda’s
response to the clarification questions dated 14th June 2017. This is in line with the ERG’s suggested
approach for insignificant covariates which add “noise” to the regression equation: “if it proved to have
too detrimental an effect upon the power of the analysis it could be rejected, but to the ERG it seems
peculiar to reject it a priori” (page 216, ERG report).
Another concern highlighted in the ACD is that the ERG argues that the analysis using IA2 data
overestimated pre-progression utility values as the regression analysis considered contemporaneous
response data (ORR) and the output of the regression equation were then applied to BoR rates within
the model. We have updated the model to include ORR rates when considering the IA2 utility analysis;
the number of patients achieving each response using the ORR variable is presented in the
Appendices associated with this document. This negates the concern over a mismatch of variables
within the model and has a very small impact on the cost-effectiveness results.
Based on the following considerations, we believe that the reference case should consider the IA2
analysis for decision making. The IA2 analysis considers all available data, is transparent and robust.
The utility analysis considering IA1 is outdated and is not consistent with the clinical data that is used
for OS, PFS, ToT and response in the economic model. Following the first ACD, it was agreed that the
economic model should be updated to include the most recent clinical data available from the TMM1
clinical trial (i.e. the IA2 data). Therefore, OS, PFS, ToT and response are all based on data from IA2.
Using the regression equation regressed on IA1 data and applying this to IA2 response rates would
result in a mismatch of data sources, which would lead to inconsistent results.
Furthermore, the IA2 utility analysis is more robust as it is based on 140% more observations (9,234
vs. 6,609 for IA2 vs. IA1 utility analyses, respectively). The post-progression utility as estimated using
the IA1 data was particularly uncertain due to the short follow-up time (based on only 784
observations), whereas the post-progression utility as estimated using the IA2 data considers 1,110
observations, a 142% increase. Using the IA1 utility regression as a basis for decision making would
essentially discard data from the more mature data cut.
For completeness, the results using a utility regression applied to the IA2 data using a BoR variable
(in line with the analysis using IA1) have been presented in the accompanying appendices. These
results are also in the updated economic model, such that a user can select whether to use the IA2
utility regression conducted using the ORR or BoR variable and apply this to ORR or BoR rates within
the model.
To conclude, we believe there is no reason why the committee should consider the IA1 analysis
alongside the IA2 data following the clarifications and updates provided by the company. The results
reflecting use of the original IA2 utility analysis applied to ORR rates in the model is presented in the
Appendices to this response; in Appendix 1 (with the current PASLU/DH approved PAS for ixazomib:
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……….. on the NHS list price) and in Appendix 2 (with a revised CAA consisting of ……. per capsule,
a ……. discount on the NHS list price, and an ……………..). Scenario analyses considering the
impact of the IA2 utility analysis using the BoR variable applied to BoR rates in the model are
presented in the relevant appendices.
The committee concluded that the model underestimated the cost of subsequent treatments in the
IXA+LEN+DEX (Section 3.17 of the ACD). The ERG assumes a weekly cycle cost of £481 and £647
post-progression for the IXA+LEN+DEX and the LEN+DEX arms, respectively. This cost accounts for
the off-treatment costs as well as the on-treatment costs. The written statements from clinical experts
were shown to support the ERG’s assumption.
We agree that in the absence of more detailed post-progression data, the ERG’s assumption provides
a reasonable estimate of the costs that may be accrued once a patient progresses and has been
included in all cost-effectiveness analyses presented in this ACD response.
In Section 3.19 of the ACD, the committee “concluded that ixazomib does not meet the criterion of
short life expectancy” which is normally less than 24 months, but commented that “the modelled
overall survival benefit (1.56 years) ……. with ixazomib appeared promising.”
On the first of the end-of-life criteria regarding short life expectancy, the committee noted that the
modelled OS for the population under consideration with LEN+DEX is 3.9 years. Takeda recognises
that the modelled life expectancy for RRMM patients with the current standard of care exceeds 24
months and that therefore ixazomib cannot be considered to meet the criterion of short life expectancy
which is essential in order to meet the end-of-life criteria.
Having said that, Takeda would like to highlight that in relation to the second criterion of extension to
life, the “committee agreed that ixazomib has the potential to improve overall survival”, although it did
question the robustness of these estimates (see Section 3.19 of the ACD).
Based on the trends in OS observed using the IA2 data cut from TMM1, it is highly plausible that the
survival benefit could translate into a statistically significant OS benefit in the long term as the upper
end of the 95% confidence internal at IA2 is only slightly above 1 and is very close to reaching
statistical significance (HR of 0.645, with a 95% confidence interval of 0.409 to 1.017).
Furthermore, Takeda disagrees with the committee on the relevance of the China Continuation Study
to the appraisal at hand. This study was a regional extension of the TMM1 study (n=115) that
evaluated the safety and efficacy of IXA + LEN + DEX versus LEN + DEX in adult RRMM patients
from China. This extension was of identical design to the global MM-1study, including stratification
according to prior therapies (1 vs. 2 or 3 prior lines). The results of the China Continuation Study
showed an OS benefit for IXA + LEN + DEX compared with LEN + DEX in patients who have received
more than 1 previous therapy (i.e. the ITT population). The results are based on mature data and
demonstrate a median OS of 25.8 months for IXA + LEN + DEX versus 15.8 months for LEN + DEX
(HR=0.419, 95% CI 0.242, 0.726, p=0.001) for the ITT population.
In Section 3.18 of the ACD, it states that the committee “did not consider the results of the China
continuation study because these were from people who have had 1 or more therapies, which is
broader than the population under consideration”. Error! Reference source not found. is a Forest
plot of OS for IXA + LEN + DEX vs. LEN + DEX from the China Continuation Study. Consistent with
the submission and proposed positioning of IXA in routine practice, the median OS for IXA+LEN+DEX
vs. LEN+DEX in the 2-3 prior line stratified subgroup was 25.8 vs. 11.2 months (95% CI 0.150-0.605,
HR 0.302, p=0.0004) (14). This represents a 70% reduction in risk of death, with an absolute OS
benefit of 14.6 months, which greatly exceeds the 3-month extension to life criterion to satisfy the end
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of life requirement. Furthermore, a 14.6-month extension to life is a clinically meaningful benefit that
would be recognised as such by the clinical community and, most importantly, by patients and their
families.
Figure 2 Forest plot of overall survival for IXA+LEN+DEX versus LEN + DEX in the China
Continuation Study
Subgroup

Events;N/Median Survival (months)
LenDex
Ixazomib + LenDex

All Subjects

ALL (n=115)

36;58 / 15.8

21;57 / 25.8

0.419

(0.242, 0.726)

Age Category

<=65 (n=83)

24;41 / 16.0

14;42 / 25.8

0.410

(0.208, 0.807)

>65-75 (n=28)

10;14 / 11.7

7;14 / NE

0.539

(0.205, 1.422)

>75 (n=4)

2;3 / 10.5

0;1 / NE

NE

Male (n=79)

25;38 / 12.5

17;41 / 25.8

0.418

(0.223, 0.786)

Female (n=36)

11;20 / 15.8

4;16 / NE

0.371

(0.118, 1.167)

I OR II (n=106)

33;55 / 15.8

17;51 / 25.8

0.379

(0.208, 0.690)

III (n=9)

3;3 / 9.3

4;6 / 12.0

0.487

(0.097, 2.440)

21;38 / 19.1

9;31 / 25.8

0.355

(0.157, 0.803)

II (n=37)

11;16 / 9.5

9;21 / 20.7

0.346

(0.138, 0.868)

III (n=9)

4;4 / 9.1

3;5 / 15.8

0.351

(0.062, 1.971)

1 (n=46)

10;23 / NE

8;23 / NE

0.677

(0.267, 1.716)

2 or 3 (n=69)

26;35 / 11.2

13;34 / 25.8

0.302

(0.150, 0.605)

Variable

Sex

ISS Stg at Screeninga

ISS Stg at Study Entry b I (n=69)

Prior Therapiesc

0.008
0.031
Favors Ixazomib + LenDex
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Based on the company’s model, the committee considered that the modelled overall survival benefit
with ixazomib was 1.56 years.
Although Takeda recognises that the short-life expectancy criterion is not met, we would like to
highlight that there is strong evidence to support that IXA+LEN+DEX has a substantial positive impact
on the lives of patients with RRMM who have had 2 or 3 previous therapies. This includes quality of
life as well as the modelled overall survival benefit (1.56 additional years). A significant OS benefit has
already been seen in the China Continuation Study (14.6 months for patients with 2/3 prior therapies)
and the OS data is trending positively in the TMM1 trial.
We also note from Section 3.22 of the ACD that the committee “agreed that additional data collection
has the potential to reduce the uncertainty about the overall survival benefit of ixazomib”. It also states
that the committee “considered whether there was plausible potential for ixazomib to meet the end-oflife criteria when more mature survival data are available” (i.e. at the end of the CDF period).
However, the committee concluded that it “did not see any plausible potential for ixazomib to satisfy
the criteria for end of life based on the current estimates of life expectancy and proportional gain in
survival with ixazomib”. While we do not necessarily disagree with the committee at this point in time,
we would nevertheless emphasise that if ixazomib is recommended for the CDF then at the end of the
CDF period there is a need for all of the evidence available at that time to be re-appraised by NICE
and a decision made (including in relation to the end of life criteria).
The committee considers that the most plausible range of ICERs for IXA+LEN+DEX compared with
LEN+DEX are £125,000 to £274,000 per QALY gained (with the DH approved PAS), but closer to the
latter. Based on these ICERs, the committee states that ixazomib is not recommended for people who
have had 2 or 3 previous therapies.

Thank you for your comments. The
appraisal committee considered the
company’s new evidence in its
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These ICERs are based on a midpoint between the IA1 and IA2 utility analyses, a midpoint between
ToT and PFS costing, Weibull OS curves, generalised gamma PFS curves and exponential ToT
curves, treatment waning applied in the IXA+LEN+DEX arm only from 32 months and waning over a
5-year period. The company have heard and clarified issues associated with the utility analysis and
the ToT vs. PFS split (Section 3.2.6 and Section 3.2.4, respectively of this response). We consider
that the clarifications and proposed updates provide a more robust base for decision making.
Furthermore, we have explored treatment waning in more detail and sought extensive clinical expert
opinion; based on this, we believe this assumption should be explored in scenario analyses only
where treatment waning is applied to both arms and begins from 42.5 months (see Section 3.2.5 of
this response). We feel it is essential that a decision as important as the NICE recommendation for
ixazomib is not based on an assumption which primarily should be used to explore the potential for
uncertainty within the model. Rather, the decision should be based on an analysis that follows the
NICE DSU guidelines and is supported by clinical expert opinion as being clinically plausible and
consistent with the observed data. Scenarios should only be used to explore uncertainty.
The company’s updated base case considers the IA2 utility regression applied to ORR IA2 rates and
Weibull curves fitted to OS, PFS and ToT. The results of the updated economic model are presented
in Appendix 1 applying the current PASLU/DH approved PAS for ixazomib (a simple discount of
……… on the NHS list price), and in Appendix 2 applying the proposed and significantly enhanced
CAA with NHS England (…………………………….. ………… and a cost that equates to ……. per
ixazomib capsule which is a discount of …….. on the NHS list price). The updated economic analysis
provides a robust base for applying the PAS/CAA. The application of the revised and substantially
improved CAA generates results (see Appendix 2) which Takeda believes support a case for ixazomib
to be considered plausibly cost-effective, and therefore justifies its inclusion within the CDF (see
Section 3.2.10 of this response, below).
Takeda recognise that, despite the robust and clinically significant improvement in PFS with
IXA+LEN+DEX vs. LEN+DEX, there remains some uncertainty regarding the magnitude of the OS
benefit and the time on treatment (ToT) of the IXA+LEN+DEX triplet compared with the LEN+DEX
doublet because the data on these parameters from the TMM1 trial remains immature. This was the
basis of the Takeda proposal from the very outset of this appraisal to not seek a NICE
recommendation for routine use of ixazomib, but instead suggest that the Cancer Drug Fund (CDF) is
the appropriate place in the NHS for this promising medicine. Inclusion in the CDF would allow patient
access while the data from TMM1 matures, and ixazomib would be provided at commercial terms (via
the confidential Commercial Access Agreement/CAA) which decrease the risk for the NHS within a
ring-fenced CDF budget.
In the initial company submission, Takeda requested that ixazomib (as the IXA + LEN + DEX triplet
regimen) be considered for the CDF because some of the key data from the TMM1 trial that drives the
cost-effectiveness analysis, namely OS and ToT, are both immature. In Section 3.23 of the ACD, the
committee agreed with Takeda that “further data collection would reduce the uncertainty about the
survival benefit of ixazomib,” but stated that it “did not see any plausible potential for ixazomib to
satisfy the criteria for routine use based on the company’s proposed commercial offer”.
With regard to the first requirement for a CDF recommendation, namely clinical uncertainty which
could be addressed within the CDF timeframe, in Section 3.21 of the second ACD, the committee
agreed that there is uncertainty about the size of the OS benefit with ixazomib and that “additional
survival analyses from TMM1 trial will be available by 2019”. This is well within the CDF timeframe of
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approximately two years, and indeed we would note that the OS endpoint in the TMM1 trial may
actually be reached at the third interim analysis which, based on current projections, is likely to occur
in Q2 2018. In Section 3.21 of the ACD, the committee further “recognised that the survival data are
immature and that median survival with ixazomib has not been reached in TMM1”. Therefore, Takeda
proposes two potential data collection initiatives during ixazomib’s time on the CDF: 1) magnitude of
OS benefit from the maturation of the TMM1 trial (final analysis of OS before the end of 2019) and 2)
mature ToT data from the TMM1 trial, perhaps supplemented if necessary by data collected through
real world use of ixazomib in the UK.
For the first proposed data collection initiative, the latest follow-up data from the 2nd IA of the TMM1
trial demonstrated a strong trend towards an OS benefit for IXA + LEN + DEX in patients who have
had 2/3 previous therapies. We reiterate that Takeda feel it is highly plausible that a statistically
significant OS benefit will emerge as the event-driven TMM1 data matures (perhaps at the 3rd IA but
almost certainly by the time of final analysis which is likely before the end of 2019). As OS is the main
driver of the health economic model, the impact of a positive OS benefit could be very significant in
terms of both reducing the size of the ICER and also increasing the robustness of the ICER estimate.
The impact of a change in OS benefit on cost-effectiveness is discussed below. The current Takeda
base case ICER, applying the CAA, for the IXA+LEN+DEX triplet is £32,483 which is driven by the
modelled OS hazard ratio of 0.69. Keeping all other assumptions constant, the hazard ratio would
need to improve to only 0.67 in order for the ICER to be below the cost-effectiveness threshold of
£30,000; we believe this is well within the range of statistical and clinical plausibility.
In Section 3.21, the committee also noted that “the final survival analyses from another study (the
China continuation study) will be available in 2017”. Since the initial submission of ixazomib to NICE,
the final analysis of OS for the China Continuation Study has become available. This showed a
clinically meaningful OS benefit of approximately 10 months for IXA + LEN + DEX compared with LEN
+ DEX in patients who have received more than 1 previous therapy (median OS of 25.8 months
versus15.8 months, respectively; HR=0.419, 95% CI 0.242, 0.726, p=0.001). In relation to the target
population for this appraisal (i.e. the subgroup of patients with 2/3 previous therapies), as already
described in Section 3.2.8 of this response document the OS for IXA+LEN+DEX vs. LEN+DEX was
25.8 vs. 11.2 months respectively (95% CI 0.150-0.605, HR 0.302, p=0.0004). This represents a 70%
reduction in risk of death with an absolute OS benefit of 14.6 months. The China Continuation Study
therefore provides supportive evidence that a significant OS benefit is likely to emerge over time in the
ongoing TMM1 trial.
The intent of the second proposed data collection initiative is to address any remaining uncertainty
around the relationship between PFS and ToT by analysing the final mature data from TMM1 and, if
necessary, perhaps also by capturing evidence on duration of treatment from real world use of
ixazomib in the NHS. There are two potential sources which could be considered for this real-world
data: a retrospective analysis of the currently ongoing global Named Patient Program (NPP), or a
prospective data collection project through SACT of new patients who access the triplet through the
CDF. We believe that this data, allied to the cycle cap which is included within the proposed CAA,
should address fully any significant remaining uncertainty that the committee may have regarding the
PFS vs. ToT issue.
Regarding the second requirement for a CDF recommendation, namely plausible potential for costeffectiveness, we note the following statements in Section 3.23 of the ACD:
“it was aware that the company’s revised base-case ICER was above the range normally considered
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to be a cost-effective use of NHS resources when the end-of-life criteria have not been met”.
“The committee noted that the most plausible range of ICERs, including its preferred assumptions,
was substantially above the range normally considered to be a cost-effective use of NHS resources”.
The ACD then goes on to state that the committee “did not see any plausible potential for ixazomib to
satisfy the criteria for routine use based on the company’s proposed commercial offer”, thus failing the
second criterion for the CDF. As a result, the committee “concluded that ixazomib does not meet the
criteria to be included in the Cancer Drugs Fund”.
In order to address this issue Takeda has introduced a substantially improved CAA offer. Subject to
final agreement with NHS England, the CAA would become active if ixazomib is recommended by
NICE for inclusion within the CDF. The proposed CAA addresses uncertainty regarding the costeffectiveness of ixazomib (………………………………….. …………..) and also substantially reduces
the ICER (via a ………………………… net price offer) to a level that Takeda believe shows plausible
potential for cost-effectiveness in the 2/3 prior therapies sub-group at the standard threshold.
Takeda recognises the potential risk to the NHS of an immature dataset and therefore has offered a
substantial commercial offer while the data matures, placing most of the risk burden on the company
during this interim access period via the CDF. Takeda’s initial proposal in the form of a patient access
scheme (PAS) was a ……… straight discount on the NHS list price of ixazomib,
…………………………………………………………………………. ……………………. In our response to
the first ACD (submitted 19th May 2017) Takeda proposed a CAA that offered a
…………………………………………………………………..
……………………………………………………………………………………………………….
……………………………………………………………. In this response to the second ACD, Takeda is
now proposing a revised CAA consisting of a …… discount on the NHS list price
…………………………………………………………………………………….. On a per cycle basis, the
acquisition cost of ixazomib would be ………… which is ……………………….. … of the lenalidomide
cycle cost of roughly £4,442. In addition, the proposed ……………………………………..
……………………………………………………………. This is an unprecedented commercial offer for a
RR MM medicine and it demonstrates Takeda’s total commitment to ensuring this medicine is
available for patients. If accepted, it would make ixazomib among the least expensive of all myeloma
medicines available in the UK. The substantial impact of the improved CAA on the cost-effectiveness
of ixazomib is shown in Appendix 2 of this response document.
In addition, to maturation of the OS data for ixazomib and more certainty on the duration of treatment,
there is also the potential for external factors (e.g. the level of the cycle cap on lenalidomide) to
change during the CDF period in a way that would significantly lower the ICER for ixazomib. For
discussion purposes, keeping all other assumptions constant, a change in the lenalidomide cycle cap
from the current 26 cycles to 22 cycles would decrease Takeda’s base case ICER for ixazomib from
£32,483 to £30,458, while a 20-cycle cap would yield an ICER of £29,457.
Although the committee is correct to note in Section 3.21 of the ACD that “the company are required
to collect these data, as well as data from a non-interventional observational study, as part of its
conditional marketing authorisation”, we would question its relevance to the committee’s decision
regarding a CDF referral. A positive CDF recommendation for ixazomib would allow patients with
limited treatment options and poor outcomes at second or third relapse to access an innovative triplet
regimen without any further delay. According to both NICE and NHS England, a key rationale for the
CDF is to provide patients “with faster access to the most promising new cancer treatments” –
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providing patient access to such treatments while clinical data matures or further data is collected is
therefore a fundamental purpose of the CDF. Ixazomib is a very good fit for the CDF.
Based on all of the above, Takeda would like the committee to reconsider its CDF recommendation.
There is clear agreement in relation to meeting criterion 1 for the CDF, while the improved CAA
reduces the ICERs to levels that are plausibly cost effective (see Appendix 2), thus meeting the
second CDF criterion. In addition, based on the current trend towards a significant OS benefit for IXA
+ LEN + DEX in the population under consideration, Takeda believes strongly that the level and
certainty of the ICER for ixazomib will improve further as this survival data matures. By the end of the
CDF period, Takeda believes it is likely that the cost-effectiveness of ixazomib will be firmly below the
threshold that is considered a cost-effective use of NHS resources. Hence, Takeda requests the
committee to issue a positive CDF recommendation for ixazomib, thereby allowing patients and the
NHS in England to benefit from having early access to an effective and simple all-oral triplet that
uniquely combines a proteasome inhibitor and an immunomodulator.
In conclusion, Takeda disagrees that the committee’s provisional negative recommendation for
ixazomib is sound and a suitable basis for guidance to the NHS (see Section 1.1 and Section 3.20 of
the ACD), particularly in relation to the CDF where we believe a strong case has been made that
ixazomib should be recommended for inclusion within the CDF (see Section 3.23 of the ACD and
Section 3.2.10 of this response).
This has been a challenging appraisal for many reasons, not least the particular cost-effectiveness
challenge that faces combination chemotherapy regimens such as the IXA + LEN + DEX regimen.
However, Takeda remains committed to reaching a positive outcome for this appraisal (i.e. a CDF
referral) and we are hopeful that NICE will continue to work with us to find a mutually acceptable
solution. Over the course of this appraisal, agreement has been reached with the committee on a
number of critical points, including ixazomib’s place in therapy and likely use in clinical practice (i.e. in
people who have had 2 or 3 prior therapies); the relevant comparator (i.e. LEN + DEX, but not
panobinostat); and the fact that IXA + LEN + DEX provides a significant 9‐month improvement in
median PFS compared to LEN + DEX at the IA2 in patients who have had 2 or 3 prior therapies.
However, there are a few key issues that remain to be resolved. Of these, the most significant and
concerning to Takeda is the committee’s inclusion of an arbitrary and uncertain "treatment waning"
effect for ixazomib within its preferred assumptions. This is something we believe is without precedent
in previous NICE appraisals of medicines for RRMM and we are not aware of any biological rationale
for its inclusion. Takeda believes that such uncertain and implausible assumptions should not be
considered by NICE within the reference case for decision making purposes, but should only be
considered in scenario analyses. Within this ACD response we provide cost effectiveness results for
our preferred base case (no treatment waning) and also for a range of scenario analyses, including
some that apply treatment waning assumptions that are informed by clinical expert opinion (see
Appendix 1 for results using the PASLU/DH approved PAS for ixazomib; and see Appendix 2 for
results using a revised Commercial Access Agreement (CAA)).
Takeda would emphasise that its request is that ixazomib be considered for inclusion within the
Cancer Drugs Fund (CDF). As we understand it, ixazomib matches exactly the type of clinical situation
that the CDF was designed to address. We agree with the committee that there is uncertainty about
the size of the OS benefit with ixazomib and that this can be addressed within the CDF timeframe via
data maturation in the ongoing TMM1 trial, thereby meeting the first criterion for a CDF referral. Based
on the trend in the OS data at the IA2 in the TMM1 trial, Takeda believe it is highly plausible that a
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committee’s considerations.
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statistically significant OS benefit will emerge in the 2/3 prior therapies sub-group as the data matures.
This could substantially reduce the ICER and also produce a more robust ICER estimate.
With regard to the second requirement for a CDF referral, Takeda is now offering an improved CAA
(see below) which reduces the ICERs to levels that we believe show clear plausibility for cost
effectiveness in the 2/3 prior therapies sub-group, not just in the company’s base case but also in a
range of plausible scenarios (see Appendix 2 of this response). Hence, given that we believe both of
the entry criteria for the CDF are now met, Takeda requests that the committee please reconsider
ixazomib’s eligibility for the CDF.
Throughout this appraisal, Takeda has shown considerable flexibility and commitment to finding
solutions. We have made huge efforts to optimise the cost-effectiveness of ixazomib and, as the
appraisal has progressed, we have offered substantial net price reductions. Our initial proposal in the
form of a patient access scheme (PAS) was a …… straight discount on the NHS list price of ixazomib.
In our response to the first ACD Takeda proposed a CAA that offered a …… discount on the NHS list
price of ixazomib (to £…… per capsule) and also ….. ……………………………... In this response to
the second ACD Takeda is now proposing a revised CAA consisting of a ……. discount on the NHS
list price (to £…… per capsule) while also ………………………………………... The revised CAA
…………………………………… …………………………………………………………...
Taking all factors into account, Takeda is optimistic that the steps we have taken in this ACD response
can now allow the committee to recommend ixazomib for the CDF. Such an outcome would allow
patients and the NHS to benefit from having timely access to ixazomib as part of an effective and
simple all-oral triplet regimen (IXA + LEN + DEX) that uniquely combines a proteasome inhibitor and
an immunomodulator.
Lenalidamide ixazomib is a good regimen in 3rd line myeloma treatment. We have used it via the
compassionate use program with good effect and tolerability and would like to be able to use it via the
NHS.
Relapsed and refractory myeloma patients require new triplet therapy funded by the NHS as currently
there are not many options. Ixazomib, lenalidomide and dexamethasone (IRD) would provide this. I
have used Ixazomib, lenalidomide and dexamethasone on a compassionate basis and it provides a
unique opportunity for a regime which works but allows patients (who are often frail) to have
proteosome inhibition without the need for frequent trips to the hospital (therefore ensuring good
quality of life). The patients I have used it in have responded extremely well and have tolerated the
regime.

I am disappointed that Ixazomib has received a negative decision by NICE. I have experience of using
this drug as part of the NPP over the last year, I find it to be tolerable for patients and effective with an
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Thank you for your comments. The
committee discussed the value of an
all-oral triplet treatment regimen and
considered the views of clinical and
patient experts alongside the
evidence on clinical and cost
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ixazomib for use within the Cancer
Drugs Fund as an option for people
who have had 2 or 3 previous
therapies, if the conditions in the
managed access agreement are
followed. Please refer to the FAD for
full details.
Thank you for your comments. The
committee has now recommended
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increased depth of response and duration of therapy compared to Rd alone.
I have also read the data from the Tourmaline MM1 study and I am impressed by the significant PFS
advantage over Rd in both standard risk and high risk disease. I note that the greatest efficacy was for
patients who had received 1 prior therapy only and therefore I think it's positioning in the application is
appropriate and gives patients the best possible chance to benefit from this exciting new treatment.
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I am a consultant haematologist running a specialist Myeloma clinic in Dorset and I wish to express
my dismay and disappointment that NICE has issued a second negative appraisal consultation
document (ACD) for NINLAROâ–¼(ixazomib), in combination with lenalidomide and dexamethasone,
for the treatment of adults with multiple myeloma who have received at least one prior therapy. At the
current time evidence clearly shows that using a triplet regimen with 2 novel anti-Myeloma therapies is
superior to the current treatment available in the UK (consisting of steroid/alkylating agent/novel
agent). The approval of the current appraisal would have benefitted huge numbers of myeloma
patients in the UK in allowing them access to a triplet regimen that is oral and has been shown to
improve both PFS and OS in our patients.
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Assuming the issue of cost is addressed, we are sure there is an unmet need for selected patients
with relapsed refractory multiple myeloma. The availability of an oral proteasome inhibitor, together
with lenalidomide and dexamethasone, will enable us to offer a triple therapy regime to a subset of
patients who are relatively immobile, and cannot easily attend our chemo units on a weekly basis. I
can recall three patients in the past two years - who due to vertebral bone disease, needed special
transport by ambulance, hoists etc to obtain sub-cut bortezomib in the hospital.
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I am currently using Ixazomib on my patients (provided by the manufacturer on named-patient basis)
and see a good synergistic effect with Lenalidomide and Dexamethasone. Also, patients tolerate the
treatment well in this oral combination treatment which reduces the number of visits to the
Hospital/day unit. I am hoping for a positive outcome which will benefit the wider myeloma patient
group. Thanks.
The combination of ixazomib/lenalidomide/and dexamethasone has been well tolerated by patients,
with significant results, being translated into good improvement in quality of life. This is an entirely oral
treatment regimen meaning that I can see patients within an outpatient clinic local to their homes, and
orchestrate their care without them having to travel a distance (often in pain due to bony pain) to
receive their treatment. I would strongly support this treatment regimen becoming available.
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ixazomib for use within the Cancer
Drugs Fund as an option for people
who have had 2 or 3 previous
therapies, if the conditions in the
managed access agreement are
followed. Ixazomib is not
recommended for people who have
had only 1 previous therapy (see
sections 1.1 and 3.7 of the FAD).
Thank you for your comments.
Recommendations are based on
evidence of both clinical and cost
effectiveness. The committee has
now recommended ixazomib for use
within the Cancer Drugs Fund as an
option for people who have had 2 or
3 previous therapies, if the conditions
in the managed access agreement
are followed. Please refer to the FAD
for full details.
Thank you for your comments. The
committee discussed the value of an
all-oral triplet regimen (see FAD
section 3.1) and considered the
patient perspectives alongside the
evidence on clinical and cost
effectiveness. The committee has
recommended ixazomib for use
within the Cancer Drugs Fund please refer to the FAD for full
details.
Thank you for your comments.

Thank you for your comments. The
committee discussed the value of an
all-oral triplet regimen (see FAD
section 3.1) and considered the
patient perspectives alongside the
evidence on clinical and cost
effectiveness. The committee has
recommended ixazomib for use
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The opportunity to expand treatment availability for patients with multiply relapsed/treated myeloma is
vital. Ixazomib in combination with lenalidomide and dexamethasone will give a triplet option-which we
now see as an important therapeutic aim in trying to attain disease response.
From the patient perspective, the ability to have an oral regime is also very important in terms of
quality of life and potential impact on reducing frequency of hospital attendance.
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The opportunity to access, where appropriate, a triplet regime containing 2 novel agents would be
welcomed by myself and colleagues.
I have some experience of ixazomib from clinical trials and perceive it to be tolerable and efficacious.
Crucially, optimising efficacy of a purely oral regime by adding an additional agent, would make a
huge difference to patient QoL by potentially reducing hospital attendance.
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PATIENT NEED: As a national myeloma expert I feel strongly that the combination of ixazomib and
lenalidomide/dexamethasone provides patients with a regimen that obviously improves outcomes
compared to lenalidomide/dexamethasone. It is all oral and well tolerated and there is a need in the
UK for patients to have better access to regimens that offer patients improved outcomes and are
simple and well tolerated.
GOMPERTZ CURVE: This is too pessimistic for the outcomes at 10 years for the
lenalidomide/dexamethasone arm -only 0.3% is incorrect particularly as there are several available
options for patients now. It is more likely to be higher than this. This lower estimate impacts on the
health economic analysis and negatively impacts on the ICER/QALY for the ixazomib combination.

NICE Response
Please respond to each comment
within the Cancer Drugs Fund please refer to the FAD for full
details.
Thank you for your comments. The
committee discussed the value of an
all-oral triplet regimen (see FAD
section 3.1) and considered the
patient perspectives alongside the
evidence on clinical and cost
effectiveness. The committee has
recommended ixazomib for use
within the Cancer Drugs Fund please refer to the FAD for full
details.
Thank you for your comments. The
committee discussed the value of an
all-oral triplet regimen (see FAD
section 3.1) and considered the
patient perspectives alongside the
evidence on clinical and cost
effectiveness. The committee has
recommended ixazomib for use
within the Cancer Drugs Fund please refer to the FAD for full
details.
Thank you for your comments. The
committee reconsidered the long
term effect of ixazomib and the most
appropriate way to extrapolate the
trial’s survival data, and the FAD has
been updated accordingly (see FAD
sections 3.13 and 3.14). The
committee has recommended
ixazomib for use within the Cancer
Drugs Fund - please refer to the FAD
for full details.

TREATMENT WANING: The "treatment waning" effect seems to have been only applied to the
ixazomib/dexamethasone arm. This is nonsensical. Treatment waning applies to both arms of the
study and there is no biological reason why it should differ significantly between the two treatment
arms. Indeed I am unsure why this is taken into account as its effect should be roughly balanced in the
two arms.
NICE ANALYSIS: The addition of a novel drug to an already expensive combination is a big problem
for drug companies trying to get NICE approval for drugs in the UK. This is a major issue as every
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myeloma expert recognises that combination therapy is the way forward in improving outcomes for
patients. Lenalidomide-dexamethasone is an expensive treatment. The way NICE look at these triplet
regimens is unfair and requires a drug company to reduce the price of their drug drastically almost to
the level of a drug like thalidomide. There has to be more dialogue and constructive discussion as to
how better assess these triplet combinations. If not the UK will be in danger of having continuing much
poorer outcomes compared to other Western countries. Using drugs in a sequential fashion will simply
lead to poorer outcomes with less deeper responses and short periods of remission.
"I am a multiple myeloma patient, having been diagnosed in ******. I had CTD treatment
(cyclophosphamide, thalidomide, dexamethasone) for three months before a autologous stem cell
transplant in ****. I enjoyed a two and a half year remission period, before relapsing and receiving
carphilzomib on a trial for six months, but relapsed again six weeks after the trial ended. I was then
put on Ixazomib plus lenilidomide and dexamethasone for about 8 months before a donor stem cell
transplant ***********. I am now back in remission.

NICE Response
Please respond to each comment

Thank you for your comments. The
committee has now recommended
ixazomib for use within the Cancer
Drugs Fund - please refer to the FAD
for full details.

I am naturally disappointed to hear that NICE is not planning to register Ixazomib at this time. The
conclusion seems to be based on the conclusion that the drug cannot be considered as an end of life
therapy, despite its positive comparison with lenilidomide and dexamethasone on their own, not least
because the survival data is 'immature'. Also, the cost is beyond NICE guidelines. You do, however,
seem open to changing your decision if extra data from TMMI (due in 2019) and from China (later this
year) 'should reduce uncertainty about the overall survival benefit of Ixazomib.'
As a patient can I just say that my experience of the drug was very positive? I suffered no side effects,
apart from the usual mood swings associated with the steroid , dexamethasone. Being able to take the
drug as an oral medicine at home saved me the twice weekly visits to the hospital I made when on
carphilzomib, and was a significant morale booster and time-saver. The awareness that this drug
would contribute an estimated 23 months in life expectancy was, of course, very much welcomed. In
both ways, Ixazomib felt like a precious 'gift of time.' In addition, drugs research, I understand, is built
on the principle that the research expended on one drug will be utilised in the subsequent work on
developing other drugs. For these reasons I would urge you to reconsider your decision to deny a
licence for Ixazomib.
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Nevertheless, I would agree that the cost does seem eye-wateringly high! You seem to have rejected
the confidential commercial offer that has been proposed by Takeda to the Cancer Drugs Fund as still
too expensive. I would simply ask you to go back to Takeda and seek to reach a deal which brings the
cost down below the NICE price threshold. "
"I am very disappointed that there has been a further negative ACD. I have signficant experience of
this fully oral regimen via a compassionate use program for Ixazomib.
patients tolerate the therapy extremely well, and fully oral regimens are VERY popular with patients...
the randomised Phase III data is also clear- there is significant benefit to adding ixazomib to Len/Dex ,
and the value persists for high-risk patients. this is the ONLY oral triplet with Len/Dex for patients with
relapsed myeloma - and NOT approving this for reimbursement would be really a travesty. I hope that
NICE and TAKEDA can work together to make this happen and then allow access to the wider
population of relapsed/refractory myeloma patients"

Thank you for your comments.
Recommendations are based on
evidence of both clinical and cost
effectiveness. The committee has
now recommended ixazomib for use
within the Cancer Drugs Fund please refer to the FAD for full
details.
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"Ixazomib is very well tolerated and adds in value to treatment with Lenalidomide an dexamethasone.
Both the drugs should be available to be used at first relapse where we have no sensible line of
treatment available on NHS in both intensive and non intensive arm
Velcade or Bortezomib as first line is now SoC and it is difficult to find a patient for carfilzomib at 1st
relapse who is Bortezomib naive.
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Dear NICE Team,
Please reconsider the decision. Ixazomib Lenalidomide and dexamethasone good oral combination
which proven to be effecting in this setting with better PFS than RD on its own. Oral combination
means well for patients as they can have this treatment at home with fewer visits to hospital, and stay
in remission longer with good quality of life. Decision on QUALY is based on actual drug costs (list
price) rather than discounted price and it gives wrong impression to decision makers as well as public
who supports this decision making process. I understand the difficulties around cost secrecy, but it
should not be part of justification in the appraisal as reason for rejection. It does make the Appraisal
not transparent.
As myeloma physician, I can support this combination by having used it for many patients and how it
is changing lots of peoples lives. Negative appraisal resulted in lots of disappointment among
myeloma patients and physicians.
Please reconsider this decision.

And in the
final
appraisal
document
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Oral chemotherapy combination using Ixazomib currently is trying to fill in a crucial vacuum in treating
myeloma patients. Triplet combination chemotherapy is desperately needed for both fit and unfit
patients to improve their survival. It offers an well tolerated oral option, thereby preserving the QOL
and also reducing the resource pressure in day units especially DGHs. There is currently an unmet
need for this combination in myeloma patients and a favourable opinion from NICE will go a long way
in addressing this issue. Moreover, neuropathy being a significant problem in a number of patients,
this combination offers an effective treatment, at the same time tolerable approach. High risk myeloma
patients who have had velcade/thalidomide previously- the majority of patients in UK, will benefit from
this combination approach, which is not provided by any other treatment schedule currently available.

NICE Response
Please respond to each comment
Thank you for your comments. The
committee has now recommended
ixazomib for use within the Cancer
Drugs Fund as an option for people
who have had 2 or 3 previous
therapies, if the conditions in the
managed access agreement are
followed. Ixazomib is not
recommended for people who have
had only 1 previous therapy (see
sections 1.1 and 3.7 of the FAD).
Thank you for your comments. An
appraisal committee’s
recommendations are based on the
actual price the NHS would pay for
the technology, not the list price. For
example, when a reduced price is
available through a patient access
scheme that has been agreed with
the Department of Health, the
committee’s decision is based on the
costs associated with the scheme
(please refer to section 5.5.2 of the
Institute’s methods guide for more
information). The list price of
ixazomib was not considered in the
committee’s decision-making. The
committee’s final recommendations
are based on a discounted price (see
FAD sections 2 and 3.20). Although
the level of discount is usually
confidential, NICE normally publish
the incremental cost-effectiveness
ratios (ICERs) upon which the
decision is based.
Thank you for your comments. The
committee considered the views of
clinical and patient experts alongside
the evidence on clinical and cost
effectiveness. The committee has
now recommended ixazomib for use
within the Cancer Drugs Fund –
please refer to the FAD for full
details.
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This ACD was extremely disappointing as an effective triplet oral regimen for use in relapsed multiple
myeloma is much needed. The PFS benefit is already shown as being clinically important and would
add months , if not years, of good quality life (ie with the disease in remission) for many patients,
especially the elderly or less mobile ones who can't access or tolerate intravenous or subcutaneous
therapies.
Multiple myeloma is a disease characterised by a series of remissions and relapses and has several
lines of possible therapy. As a result , each therapy which may prolong PFS will contribute further to
this picture and almost certainly effect OS.
In this case, one of the criticisms within the ACD is the lack of mature OS data. However the PFS data
is already convincing from the phase 3 trial and the mature OS data will be available with 12-18
months. Interim analyses have already suggested an improved OS, if not significant. There is an
opportunity for NICE to recommend this technology go through the CDF for 2 years and, given that
mature OS data will be available within this time frame and a full assessment of the impact of the drug
be made as a result, it would seem a particularly sensible way forward.
To be able , as a clinician , to use this triplet combination in patients and prolong their remission ,
whilst data is becoming available on OS makes huge clinical sense and patients will benefit. Once the
mature OS data is know and the reappraisal is made at the end of the 2 year CDF period, a proper
final judgement can made on efficacy without withholding a promising treatment in the meantime.

NICE Response
Please respond to each comment
Thank you for your comments. The
committee recognised the PFS
benefit of ixazomib (see FAD section
3.9) but the OS benefit was uncertain
(see FAD sections 3.10 and 3.18).
The committee reconsidered the long
term effect of ixazomib on overall
survival, taking into account all
consultation comments on the
subject, and the FAD has been
updated accordingly (see FAD
section 3.14). After its third meeting,
the committee concluded that
ixazomib met the criteria to be
included in the Cancer Drugs Fund.
Ixazomib will be available as an
option for adults who have had 2 or 3
previous therapies, if the conditions
in the managed access agreement
are followed.

In addition , the premise made in the ACD that the PFS effect diminishes with time is not based on
any factual evidence, and if supposed to occur, should apply to both arms of the Phase 3 trial i.e. the
lenalidamide /dexamethasone arm as well as the ixazomib arm. This has not been done. This needs
to be readdressed and either not included in the appraisal , or else applied to both arms equally.
Overall, I hope the committee will reconsider their decision and look at the evidence once again,
allowing time for the OS data to mature and giving patient access to an effective oral therapy that can
control an otherwise painful, incurable disease .
51
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This is a well tolerated oral treatment which has been shown to improve PFS. I think it should be
funded.
Ixazomib in combination with lenalidomide and dexamethasone showed a significantly improved PFS
compared to lenalidomide and dexamethasone as shown clinical trial. From experience in Oxford's
myeloma clinic, patients benefit from all-oral regimen and this reduces their hospital visits. This
regimen in clinical practice is reasonably well tolerated.
We have > 12 months of clinical experience of using ixazomib in combination with lenalidomide and
dexamethasone at the Royal United Hospital in Bath. Ten patients (accounting for approximately 15%
of our myeloma patients on treatment at any one time) have accessed this treatment via the
compassionate use program.
Triplet regimens involving a proteasome inhibitor and an immunomodulatory agent are now
considered the gold standard for achieving deep and durable remissions in myeloma patients. Our

Comments noted.
Comments noted.

Thank you for your comments. The
committee considered the views of
patient and clinical experts, and the
value of a well-tolerated all-oral
triplet therapy, alongside the
evidence on clinical and cost
effectiveness (see FAD sections 3.1

35 of 41

Comment
number

Type of
stakeholder

Organisation
name

Stakeholder comment
Please insert each new comment in a new row
experience of Ixazomib has proven it to be an extremely well tolerated agent which can be safely
administered in the outpatient setting with minimal toxicities. As an additional therapeutic agent it has
clear advantages when compared to alternative anti-myeloma therapy in that it is orally administered
requiring little additional monitoring aside from routine blood tests. In addition it is convenient to
patients and health care professionals alike in that it does not require additional resources in terms of
chemotherapy administration, monitoring or assessment due to undue toxicities. This regimen has
been extremely well tolerated, with few side effects and has proven to be acceptable to patients in that
the oral regimen enables them to maintain/regain quality of life whilst achieving disease control. In
addition, the impressive progression free survival benefit seen in the TOURMALINE-MM1 study has
enabled us to confidently recommend this agent to all patients who are eligible.

NICE Response
Please respond to each comment
to 3.3). The committee has
recommended ixazomib for use
within the Cancer Drugs Fund please refer to the FAD for full
details.

The opportunity to prescribe an effective triplet regimen for patients at second relapse has allowed us
to prescribe an effective treatment in line with best international practice. Given the limitations of
prescribing anti-myeloma therapy in the England the addition of ixazomib (via the named patient
program) to lenalidomide and dexamethasone has provided the opportunity offer an effective, well
tolerated, novel oral triplet regimen to this patient population.

54

Public

NHS
Professional

We are very much in support of a positive NICE appraisal to ensure that all of our patients in the future
stand to gain from the improved progression (and likely overall) survival advantage that this drug can
offer whilst maintaining quality of life.
I am writing to comment on the NICE second Appraisal consultation document stating that
â€œIxazomib, with lenalidomide and dexamethasone, is not recommended within its marketing
authorisation for treating multiple myeloma in adults who have already had at least 1 therapy.
This outcome needs to be reappraised as ixazomib with Lenalidomide and Dexamethasone is well
tolerated, is a triplet oral regimen that has a significant impact on patient's quality of life as it is well
tolerated and does not entail repeated attendances to a haematology day unit for administration of
subcutaneous or intravenous chemotherapy and has been shown in a phase 3 trial to be superior
(Progression free survival 20.6 months vs 14.7 for Lenalidomide and Dexamethasone), but overall
survival data is not yet mature. My experience using ixazomib locally at a DGH level (via the patient
early access scheme and the MILLENIUM trial) is that ixazomib is very well tolerated with minimal
toxicity and can be safely used in patients with renal impairment. The NICE appraisal is that the PFS
benefit diminishes with time. I think that PFS benefit is clinically important, in addition an all oral triplet
regimen that is well tolerated and with good activity should be made available on the NHS to all
patients. This recommendation from NICE disadvantages the majority of patients with myeloma who
are elderly, less mobile and who find attending the clinic and chemotherapy day unit difficult.

55

Public

NHS
Professional

The committee have applied the most pessimistic view of the data and yet accept there is massive
uncertainty around their own calculations especially the completely biased application of the treatment
waning effect
The company are willing to work with nice and the community to remove these uncertainties by
collecting and providing more data as it becomes available,

Thank you for your comments. The
committee recognised the PFS
benefit of ixazomib (see FAD section
3.9) but the OS benefit was uncertain
(see FAD sections 3.10 and 3.18).
The committee reconsidered the long
term effect of ixazomib on overall
survival, taking into account all
consultation comments on the
subject, and the FAD has been
updated accordingly (see FAD
section 3.14). After its third meeting,
the committee concluded that
ixazomib met the criteria to be
included in the Cancer Drugs Fund –
please refer to the FAD for full
details.
Thank you for your comments. The
committee reconsidered the long
term effect of ixazomib on overall
survival, taking into account all
consultation comments on the
subject, and the FAD has been
updated accordingly (see FAD
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I do not believe that Nice is fit for purpose if it cannot work with the community and patients to look at
combinations of novel agents and I know other important novel agents as part of triplet therapies have
not even bothered to apply to nice because of this issue denying patients incredibly effective regimes.
As a myeloma physician with a huge practice in the north of England it is my sincere wish that Nice
and Takeda can work together around any risks and the need for any additional data to make sure our
patients do not miss out on this effective oral novel agent.
Ixazomib provides a new option for patients with relapsed myeloma and I hope that it will be approved
for use in England & Wales. In my experience this is a very well tolerated drug that patients find
convenient due to the oral dosing. We have presented the real world experience of our first 30
patients treated with the IRD combination and found it to be broadly similar to the published data.
Myeloma remains an incurable cancer and as an NHS clinician I hope to offer my patients options to
improve their outcomes. IRD provides an option that would suit patients whilst limiting the additional
burden on resources.
The 'IRD' (Ixazomib, Lenalidomide, Dexamethasone) regimen is considered clinically useful in our
practice (and I believe nationally, as shown by the uptake of 'compassionate use’ Ixazomib in the UK).
Clearly, all new drugs need to be cost effective for the NHS and I note the QALY costs. This may be
difficult to factor in, for a variety of reasons, but does the QALY account for the 'real life' cost that the
NHS pays for the Lenalidomide that will be used in the 'IRD' regimen?
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Public

NHS
Professional

57

Public

NHS
Professional

58

Public

NHS
Professional

I've used ixazomib in combination with lenalidomide and dexamethasone extensively through takeda's
access scheme. I cannot comment on the efficacy, which would only be anecdote compared with the
clinical trial. However, I can say that it offers a very convenient option compared with the other
proteasome inhibitors, which are administered either sub-cut or IV. This has taken pressure off our
over-stretched day unit. I've found the side effect profile to be benign. It has been good to have this
oral combination as an option, especially for patients who live a distance from the hospital or the
elderly/infirm where minimizing hospital visits is important.
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NHS
Professional

Certain extra benefits need consideration. In many of my patients Len associated cytopaenias can
allow for at least a myeloma drug to continue. This is the best bit about this combo.

NICE Response
Please respond to each comment
section 3.14). After its third meeting,
the committee concluded that
ixazomib met the criteria to be
included in the Cancer Drugs Fund –
please refer to the FAD for full
details.
Comments noted.

Thank you for your comments. An
appraisal committee’s
recommendations are based on the
actual price the NHS would pay for
the technology. The cost of
lenalidomide in the IRD regimen was
discounted to reflect the agreed
patient access scheme (that is, cost
of lenalidomide for people who
remain on treatment for more than
26 cycles will be met by the
manufacturer).
Thank you for your comments. The
committee considered the value of a
well-tolerated all-oral triplet therapy
alongside the evidence on clinical
and cost effectiveness (see FAD
sections 3.1 to 3.3). The committee
has recommended ixazomib for use
within the Cancer Drugs Fund please refer to the FAD for full
details.
Thank you for your comments. The
appraisal committee can only make
recommendations within the
technology’s marketing authorisation,
which states that ixazomib must be
given in combination with
lenalidomide and dexamethasone.
The appraisal committee cannot
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60

Public

61

Public

NHS
Professional
NHS
Professional

Ixozimib Combination in a triplet form with Lenalidomide & Dexamethasone is easy schedule in the
3rd line treatment in relapsed myeloma
there is an urgent need for patients to have access to innovative new drugs. Triplet combinations on a
Lenalidomide/Dexamethasone backbone (either KRd or IRd or Elo+Rd) are an international standard
of care for 2nd or 3d line treatment and also needed in the UK treatment algorithm. Ixazomib has a
beneficial efficacy and safety profile and can be given in an oral drug regime.

62

Public

NHS
Professional

The combination of Ixazomib-Lenalidomide-Dexamethasone is a great improvement in the treatment
of relapsed/refractory multiple myeloma (RRMM) patients. The 6 months longer median PFS is
associated with an excellent tolerability profile. This would be the first all oral combination hence
particularly attractive for an elderly population as those of RRMM.
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Public

NHS
Professional

The outcome of the appraisal is disappointing for the myeloma community in the UK, both patients
and treating teams. Triplet therapies including a proteasome inhibitor and Lenalidomide or another
IMiD have shown superior clinical outcome to their comparators in several clinical studies, both in
diagnosis and relapse. These combinations are widely adopted in myeloma therapy internationally.
However, the myeloma population in the UK has been denied access to these treatments, with the
exception of VTD at diagnosis.
I have a number of comments I would like to make, which are relevant not only to this appraisal but
also the approach NICE takes to all combination therapies in myeloma.
a. The analysis used in this appraisal is based on assumptions that are largely detached from the
international myeloma practice. Specifically, the use of Lenalidomide only in third line or later is unique
to the UK. Any attempt to extrapolate clinical evidence from large international clinical trials to the UK
practice is severely hampered by the lack treatment choice in second line, after the exclusion of
Lenalidomide. This anomaly will impact on any attempt to appraise monoclonal antibodies or
proteasome inhibitors as part of triplet therapy in relapsed myeloma.
b. Of course, the budget impact from the addition of a novel drug to an existing therapy should be
acknowledged. However, the blanket approach taken in this appraisal to estimate the ICER for
Ixazomib addition per QALY may not reflect all clinical scenarios. Modern treatment approaches in

NICE Response
Please respond to each comment
comment on the use of ixazomib
without lenalidomide.
Comments noted.
Thank you for your comments. The
committee considered the value of
an all-oral triplet therapy alongside
the evidence on clinical and cost
effectiveness (see FAD sections 3.1
to 3.3). The committee has
recommended ixazomib for use
within the Cancer Drugs Fund please refer to the FAD for full
details.
Thank you for your comments. The
committee considered the views of
patient and clinical experts alongside
the evidence on clinical and cost
effectiveness (see FAD sections 3.1
to 3.3). The committee has
recommended ixazomib for use
within the Cancer Drugs Fund please refer to the FAD for full
details.
Thank you for your comments. The
committee has recommended
ixazomib for use within the Cancer
Drugs Fund - please refer to the FAD
for full details. Please see responses
to your individual comments:
a. The committee is guided by
established clinical practice in
England and considers the
generalisability of international trial
data to NHS practice when making
its recommendations.
b. The committee considers a drug to
the breadth of its marketing
authorisation. The committee
recognises that it is important to
consider how clinical and cost
effectiveness may differ for different

38 of 41

Comment
number

Type of
stakeholder

Organisation
name

Stakeholder comment
Please insert each new comment in a new row
myeloma are instructed by risk stratification, based on clinical and genetic factors or by the depth and
duration of response to previous treatments. The appraisal uses only the number of previous lines of
therapy to stratify a very diverse patient population.
c. The results of TOURMALINE-MM1 clinical trial but also the ASPIRE trial, clearly indicate that
patients with high risk disease benefit from triple therapy maybe more than the standard risk patients.
As a result of this appraisal, patients with high-risk disease, eg those with 17p deletion, will receive
Lenalidomide and Dexamethasone alone, a treatment that is less effective compared to a regimen
containing a proteasome inhibitor such as Ixazomib, leading to inferior outcomes. It is unclear what is
the ICER for Ixazomib addition per QALY in these patients.
d. The experience from the Ixazomib Patient Access Programme has been very positive and I
understand the UK is one of the biggest users in Europe. The addition of Ixazomib had no negative
impact on the clinical service, both in terms of delivering the treatment and managing side effects, due
to its favourable toxicity profile. This has not been taken into account in the appraisal.
e. The suspension of Lenalidomide funding by NHS England for use within the Ixazomib Patient
Access Programme is unfortunately driven by its clear benefit to the patients, which is translated to
longer PFS and additional treatment cycles. It indicates that the results from clinical trials extrapolate
to community practice.
I would suggest that NICE takes a different approach to appraise the addition of Ixazomib into current
practice. This approach should acknowledge the diversity of the myeloma population. It is possible
that certain patient groups currently receive suboptimal regimens and the addition of Ixazomib may
add significant value to their treatment.

64

Public

NHS
Professional

Whilst there is uncertainty about extrapolation of the PFS data it is clear clinically that PFS
improvement translates in to OS irrespective of the treatment given as death is a PFS endpoint, not
just progression. Whilst ultimately the overwhelming majority of myeloma patients will die of their
disease and the benefit of treatment will diminish over time, this will be true of the control arm of a
study as well as the intervention arm. Therefore if both control and treatment arm outcomes are
extrapolated (and not actual 10 year PFS curves) then a diminishing correction would need to be used
for both arms. Perhaps the ERG could use the treatment curves for the lenalidomide-dexamethasone
vs high dose dexamethasone comparator data to assess if this is the case?

NICE Response
Please respond to each comment
subgroups, and section 5.10 of the
Institute’s methods guide set
out how to ensure subgroups are
defined appropriately. However, the
only subgroup evidence presented to
committee was according to the
number of previous lines of therapy.
c. The committee was not presented
with cost-effectiveness evidence for
people with high risk genetics. It was
aware that the CHMP concluded that
the evidence of efficacy in this
subgroup was insufficient to grant a
marketing authorisation specific to
this population (please refer to the
European Public Assessment Report
for ixazomib).
d. The committee was not presented
with data from the Patient Access
Programme, but it considered the
views of patient and clinical experts
who had experience using ixazomib,
alongside the clinical trial and costeffectiveness evidence. As well as
clinical effectiveness, the committee
must consider the cost-effectiveness
of a technology, and the reliability of
all the available evidence when
formulating its recommendations.
e. It is not within the remit of NICE or
the appraisal committee to comment
on this.
Thank you for your comments. The
committee reconsidered the long
term effect of ixazomib and the most
appropriate way to extrapolate the
trial’s survival data, and the FAD has
been updated accordingly (see FAD
sections 3.13 and 3.14). The results
specific to the subgroup of people
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Gompertz survival curves do not appear to fit with real clinical outcomes where a small proportion of
myeloma patients will have relatively good outcomes even with 2 or 3 prior therapies.
It is not clear why the data from the Chinese study can not be evaluated as this shows a clear OS
survival benefit of ixazomib. I would consider this to be representative in part of the UK data.
Overall there remains a pressing unmet need for an effective oral triplet in relapsed myeloma with a
large number of patients already having benefitted via a named patient scheme. it would be unjust to
not make this more widely available.
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Public

NHS
Professional

Myeloma has such a profound impact on patients and their families that any increase in PFS improves
the quality of their lives. This regimen offers patients another treatment option. It is oral and well
tolerated and offers convenience for patients, especially in this predominantly elderly population.
There are less hospital visits which helps maintain their Q of L. It would be very disappointing for
patients to lose the opportunity of getting access to this regimen and I would urge you to reconsider
and recommend the use of this regimen in clinical practice.

NICE Response
Please respond to each comment
with 2 or 3 prior therapies in the
China continuation had not
previously been made available to
the committee. The committee
considered the new results in its
most recent meeting and
reconsidered ixazomib’s eligibility for
the Cancer Drugs Fund (see FAD
section 3.10 and sections 3.18 to
3.20). The committee has
recommended ixazomib for use
within the Cancer Drugs Fund please refer to the FAD for full
details.
Thank you for your comments. The
committee discussed of the value of
an all-oral triplet treatment regimen
and considered the views of clinical
and patient experts alongside the
evidence on clinical and cost
effectiveness (see FAD sections 3.1
to 3.3). The committee has
recommended ixazomib for use
within the Cancer Drugs Fund please refer to the FAD for full
details.

40 of 41

Document processed
ID807 ixazomib Myeloma UK ACD2 commments
26092017AS [no ACIC].doc
ID807 ixazomib UKMF ACD response 26092017KM
[noACIC].doc

Organisation name –
Stakeholder or respondent
Myeloma UK
UK Myeloma forum

Disclosure on tobacco
funding / links
None

Number of comments
extracted
11

Honoraria for speaking
at satellite symposia and
Advisory meetings

8

Comments

41 of 41

Ixazomib with lenalidomide and
dexamethasone for relapsed or
refractory multiple myeloma
[ID807]: Response to the second
ACD

Submitted by Takeda UK Ltd.

Single Technology Appraisal (STA)
National Institute of Health and Care Excellence

Submitted 26th September 2017

Table of Contents
1.

Executive Summary ...................................................................................................... 4

2.

Introduction ................................................................................................................... 7

3.

2.1

Appraisal committee’s preliminary recommendations ..................................... 7

2.2

Response to the appraisal committee’s standard key questions ..................... 7

Response to the appraisal committee’s key standard questions .................................... 9
3.1

Has all of the relevant evidence been taken into account? ............................. 9

3.2
Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence? ........................................................................................ 9
3.3
Are the provisional recommendations sound and a suitable basis for guidance
to the NHS? .................................................................................................................... 28
4.

References .................................................................................................................. 30

1

List of Figures
Figure 1:

Kaplan-Meier plot for OS from the MM009/10 pivotal trials examining longterm outcomes for patients treated with LEN+DEX and with a PFS >3 years
from Dimopoulos et al. (2014) (3) ................................................................. 14

Figure 2:

Forest plot of overall survival for IXA+LEN+DEX versus LEN + DEX in the
China Continuation Study (14). .................................................................... 23

2

List of Abbreviations
ACD

Appraisal consultation document

AIC

Akaike information criterion

BIC

Bayes information criterion

BoR

Best overall response

CAA

Commercial access agreement

CDF

Cancer Drugs Fund

DEX

Dexamethasone

DSU

Decision support unit

ERG

Evidence review group

HRQL

Health related quality of life

ICER

Incremental cost-effectiveness ratio

IMiD

Immunomodulatory drug

ISS

International staging system

IXA

Ixazomib

LEN

Lenalidomide

NHS

National Health Service

NICE

National Institute for Health and Care Excellence

ORR

Overall response rate

OS

Overall survival

PAS

Patient access scheme

PFS

Progression free survival

QQ

Quantile-quantile

RRMM

Relapsed and/or refractory multiple myeloma

TMM1

Tourmaline-MM1

ToT

Time on treatment

TSD

Technical support document

3

1.

Executive Summary

Takeda would like to thank NICE and the appraisal committee for the flexibility they have
shown in allowing for a further round of consultation on this appraisal. We appreciate that
this has been a challenging appraisal for many reasons, not least the particular costeffectiveness challenges faced by combination chemotherapy regimens such as the
ixazomib plus lenalidomide and dexamethasone (IXA + LEN + DEX) regimen being
appraised here. We note that this and other challenges has led to the current situation in
which none of the globally available triplet regimens (all based on a backbone of LEN +
DEX) have yet achieved a positive NICE recommendation, with only the appraisal of
ixazomib still active and ongoing. Thus, ixazomib could provide the only viable route for UK
patients with relapsed/refractory multiple myeloma (RRMM) to access an effective LEN +
DEX based triplet regimen. Takeda remains committed to reaching a positive outcome for
this appraisal (i.e. a CDF referral) and we are hopeful that NICE will continue to work with
Takeda to find a mutually acceptable solution.
Takeda is pleased to note that over the course of this appraisal, agreement has been
reached with the appraisal committee regarding a number of critical and highly relevant
points. These include, but are not limited to, agreement on the following:










ixazomib’s place in therapy and likely use in clinical practice (i.e. at the same
place in the treatment pathway as LEN + DEX; that is, for people who have had 2
or 3 prior therapies);
the relevant comparator (i.e. LEN + DEX, but not panobinostat);
the value in RRMM of a triplet regimen combining a proteasome inhibitor
(ixazomib) and an immunomodulator (lenalidomide);
the importance of oral treatment options such as ixazomib for patients, clinicians
and the NHS;
progression free survival (PFS) is a clinically meaningful outcome for patients;
the use of the most recent clinical data cut from the pivotal TMM1 trial (i.e. the
second interim analysis, IA2) for the health economic modelling;
that after 2 or 3 prior therapies IXA + LEN + DEX provides a significant 9‐month
improvement in median PFS compared to LEN + DEX at the IA2;
that the overall survival (OS) data for ixazomib in TMM1 is immature, but will
mature over the next two years and perhaps sooner;

Based on the progress made to date, we believe this appraisal is now at a critical point and
that there are only a few key matters that remain to be resolved. Of these, the most
significant and concerning to Takeda is the committee’s inclusion of an arbitrary and
uncertain "treatment waning" effect for ixazomib within its preferred assumptions. This is
something we believe does not have a precedent in previous NICE appraisals of medicines
for RRMM. We are not aware of any biological rationale for the inclusion of such an effect
and we consider it unfair to include this assumption within a base case or preferred decisionmaking scenario, as suggested in the second ACD.
Takeda’s position on treatment waning is that the reference/base case for ixazomib should
align with previous NICE appraisals for RRMM medicines in which this effect was not
4

applied. We believe that such uncertain and implausible assumptions should not be
considered by NICE within the reference case for decision making purposes, as these are
not evidence based, but should instead be considered only in scenario analyses for the
purpose of exploring structural uncertainty. This position is supported by clinical expert
opinion which also indicates that if treatment waning is to be considered even within
scenario analyses then, as a minimum, the benefit of treatment, once stopped, should wane
at the same rate in both arms of the model. Within this ACD response we provide updated
cost effectiveness results for a revised base case (with no treatment waning) and also for a
range of scenario analyses, including some that apply treatment waning assumptions
informed by clinical expert opinion (see Appendix 1 for results using the PASLU/DH
approved patient access scheme (PAS) for ixazomib; and see Appendix 2 for results using
the revised Commercial Access Agreement (CAA)).
Takeda would like to remind the committee that its request, as per the original dossier
submitted in December 2016, is that ixazomib be considered for inclusion with the Cancer
Drug Fund (CDF). Despite the significant improvement in PFS that has been demonstrated
with ixazomib at the IA2, due to the immaturity of the OS data Takeda felt that it would be
fair and reasonable at the outset to frame this as a CDF request, and we now reaffirm this
request. As we understand it, ixazomib matches exactly the type of clinical situation that the
CDF was designed to address. Takeda agrees with the committee that ixazomib would
benefit from additional data maturation in the TMM1 trial and that this has the potential to
reduce uncertainty about its clinical benefits, thereby meeting the first criterion for a CDF
recommendation. Based on the trend in the OS data observed at the IA2 data cut, Takeda
believes it is highly plausible that a statistically significant OS benefit will emerge in the 2/3
prior therapies sub-group as the TMM1 data matures; and because OS is the main driver of
the health economic model this could substantially reduce the ICER and also produce a
more robust ICER estimate.
Regarding the second requirement for a CDF recommendation (i.e. plausible potential for
cost-effectiveness), we note that the committee was not yet convinced that ixazomib could
satisfy this criterion based on the CAA offered by Takeda in its response to the first ACD. To
address this issue, Takeda is now offering an improved CAA which, subject to final
agreement with NHS England, would become active if ixazomib is recommended by NICE
for the CDF. The proposed CAA is designed specifically to address the committee’s
uncertainty regarding duration of treatment with ixazomib (………………………………
……………………………………………………………………………………………………………
……………) and also to significantly reduce the ICER (via a ……………………………. net
price offer). The cost-effectiveness results with the revised CAA are presented in Appendix 2
of this response. The revised CAA reduces the ICERs to levels that we believe now show
clear plausibility for cost effectiveness in the 2/3 prior therapies sub-group, thus meeting the
second requirement for a CDF referral. Hence, in light of the updated analyses within this
response, Takeda asks that the committee reconsider ixazomib’s eligibility for the CDF.
Throughout this appraisal, Takeda have been committed to being flexible in order to find a
solution that can satisfy all stakeholders. We have engaged early and often with NICE and
the CDF team, and have proposed a viable and bespoke CAA. Takeda has made huge
efforts to optimise the cost-effectiveness of ixazomib and, as the appraisal has progressed,
we have offered …………… net price reductions. Takeda’s initial proposal in the form of a
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patient access scheme (PAS) was a …… straight discount on the NHS list price of ixazomib.
In our response to the first ACD Takeda proposed a CAA that offered a ….. discount on the
NHS list price of ixazomib (to £…… per capsule) and also …………………….. In this
response to the second ACD Takeda is now proposing a revised CAA consisting of a ……..
discount on the NHS list price (to £….. per capsule) while also …………………….............
…………. On a per cycle basis, the acquisition cost of ixazomib would be ……………………
……………………. lenalidomide cycle cost of roughly £4,442. In addition, the proposed
………………………. for ixazomib compared to the …………………………………………….,
would make ixazomib the ………………………………….. in multiple myeloma to come to the
UK in a decade and would be ………………………………………………….. This offer shows
Takeda’s total commitment to ensuring this medicine is available for patients and, if
accepted, it would make ixazomib …………………………………………………………………
available in the UK.
In conclusion, and in the context of a CDF request, we would ask the committee to consider
carefully the case we have made, the proven PFS benefit of ixazomib, the limitations and
uncertainty of treatment waning as a key decision-making criterion, and the revised
commercial offer. Takeda is optimistic that the steps we have taken in this response can now
allow the committee to conclude that there is both clinical uncertainty (which can be
addressed via data maturation and/or data collection if necessary) and also plausible
potential for cost effectiveness (based on the revised CAA), thus leading to a CDF
recommendation for ixazomib. Takeda would then engage fully with NHS England in order to
agree a mutually acceptable CAA that would allow patients and the NHS to benefit from
having access to this effective and simple all-oral triplet that uniquely combines a
proteasome inhibitor and an immunomodulator.
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2.

Introduction

2.1

Appraisal committee’s preliminary recommendations

On the 29th of August 2017, the Appraisal Committee of the National Institute for Health and
Care Excellence (NICE) prepared a second Appraisal Consultation Document (ACD)
summarising the evidence, views and draft recommendations of the committee regarding the
use of ixazomib with lenalidomide and dexamethasone (IXA+LEN+DEX) for use in the
National Health Service (NHS) in England for treating relapsed or refractory multiple
myeloma (RRMM). The ACD sets out the draft recommendations made by the committee
which currently state that:
‘Ixazomib, with lenalidomide and dexamethasone, is not recommended within its marketing
authorisation for treating multiple myeloma in adults who have already had at least 1
therapy’.

2.2

Response to the appraisal committee’s standard key
questions

In this document Takeda have addressed issues raised by the Evidence Review Group
(ERG) and the Appraisal Committee, and provided what we think is a fair and balanced
response which covers the use of an updated economic model and the provision of new
analyses to estimate what we believe to be the most plausible base case incremental costeffectiveness ratio (ICER) for relapsed refractory multiple myeloma (RRMM) patients who
have had 2 or 3 prior therapies. As it has been recognised in the ACD, the most appropriate
comparator based on established clinical practice for this patient population is lenalidomide
+ dexamethasone (LEN + DEX) (Section 3.5 of the ACD). Takeda recognise that the ICERs
against this comparator discussed in the current ACD (Section 3.20 of the ACD) are
considered by the committee to be too high to be a cost-effective use of NHS health care
resources in England and Wales, or to meet the criterion of plausible cost-effectiveness in
order to qualify for consideration for the Cancer Drugs Fund (CDF).
The committee recognised that additional data collection, relating primarily to more mature
overall survival (OS) data from the ongoing TMM-1 trial, has the potential to reduce the
uncertainty associated with the magnitude of the clinical benefits with ixazomib (Section 3.22
of the ACD). However, the committee felt that they did not yet see any plausible potential for
ixazomib to satisfy the relevant cost-effectiveness threshold for routine use based on the
proposed commercial offer.
In order to address this, Takeda are now proposing a revised Commercial Access
Agreement (CAA), which has been the subject of positive discussions with NHS England,
regarding potential future commercial arrangements if ixazomib were recommended by
NICE for inclusion within the CDF. The revised and bespoke CAA is designed specifically to
both address uncertainty regarding the cost-effectiveness of ixazomib (via the inclusion of a
……………………………………………………………………………………………………………
……) and to reduce the ICER to a level that shows plausible potential for cost-effectiveness
in the 3rd line+ patient population at the relevant threshold (via the combined effect of
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……………………………………………………………………………….). The proposed CAA
consists of ………………………………… and a net price that equates to ……… per ixazomib
capsule (a discount of ………… on the NHS list price) or ………. per cycle of ixazomib (per
month). This offer makes ixazomib …………………………………………………………
available in the UK.
The proposed CAA has been included in the updated economic model and the costeffectiveness results are presented in Appendix 2; the cost-effectiveness results using the
current PASLU/DH approved patient access scheme (PAS) are presented in Appendix 1.
Takeda is optimistic that the steps we have taken in this response will allow the committee to
conclude that there is both clinical uncertainty (which can be addressed via data
maturation/data collection) and also plausible potential for cost-effectiveness (based on the
much lower ICERs associated with the revised CAA), that will enable the committee to
recommend ixazomib to be included within the CDF. This would allow Takeda to engage
further with NHS England to conclude a mutually acceptable Managed Access Agreement
(including the CAA) within the CDF.
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3.

Response to the appraisal committee’s key
standard questions

Please find below the responses of Takeda to the questions from the Appraisal Committee
listed on page 1 of the ACD.

3.1

Has all of the relevant evidence been taken into account?

Takeda have provided all relevant evidence currently available. The main clinical evidence to
support the case for the clinical and cost-effectiveness of IXA + LEN + DEX versus LEN +
DEX in the sub-group of patients who have received 2 or 3 prior therapies is from the TMM1
trial which is ongoing. Takeda consider that the Appraisal Committee has taken all relevant
evidence into account, however we believe that data from the second interim analysis (IA2)
of the TMM1 trial provides the most up to date and robust analyses for all outcomes,
including efficacy and health related quality of life (HRQL) In the first ACD, the Appraisal
Committee requested that data from the latest analysis (IA2) of TMM1 be used to inform the
model as it is the most mature data and therefore the most robust for decision making.
However, during the second appraisal committee meeting, the Appraisal Committee
preferred the HRQL data from IA1 because the IA2 HRQL data was not analysed according
to the ERG request by Takeda. Therefore, in the ACD the Appraisal Committee suggest
using an average of the IA1 and IA2 analyses for HRQL. As Takeda have now adjusted the
methodology of assessing HRQL from IA2 to be in-line with ERG recommendations, we
consider an average of the two interim analyses to be inappropriate and instead request that
the Appraisal Committee consider the most mature HRQL data available, that is IA2, in their
decision making (see Section 3.2.6).
The company has provided limited additional data at this stage of the submission; the
appendices provide the updated Takeda base case which uses overall response rates
(ORR) from IA2 as well as a scenario analysis using IA2 data to fit a utility regression using
best overall response (BoR) as the response variable. The ORR data are included in
response to the ERG’s and committee’s concern associated with the mismatch of response
variables when estimating HRQL (BoR vs. ORR); these data for IA2 HRQL have not been
presented previously. The option to select BoR or ORR is also included in the updated
economic model. To maintain consistency with the analyses conducted using the IA1 data,
an analysis estimating utility as a function of BoR and IA2 data is also presented.

3.2

Are the summaries of clinical and cost effectiveness
reasonable interpretations of the evidence?

Takeda consider that the summaries of clinical effectiveness presented in the ACD are
reasonable interpretations of the evidence (Section 3.2.1 to 3.2.3). There are a number of
issues raised in the ACD relating to the analysis of clinical and cost-effectiveness of
IXA+LEN+DEX in RRMM patients who have received 2 or 3 prior therapies which we have
endeavoured to clarify and address within this document, including the following key issues:
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Methods of extrapolation of OS, progression free survival (PFS) and time on
treatment (ToT) outcomes
Treatment waning assumptions in the reference case
Use of IA1 data when estimating HRQL.

Section 3.2.4 considers the methods of extrapolation and the source of duration of treatment
data; Takeda believes that the reference case used for decision making should consider
Weibull distributions fit to OS, PFS and ToT data. Section 3.2.5 presents arguments on why
treatment waning assumptions should not be considered in the base case; Takeda consider
it essential that a decision as important as the NICE recommendation for the IXA+LEN+DEX
regimen should be supported by evidence and not be based on a scenario which is as
inherently uncertain as the treatment waning assumption is, and which is not clinically
supported by myeloma experts. Section 3.2.6 outlines how Takeda have addressed issues
associated with the reliability of utility estimates using IA2 data. The analyses presented in
Section 3.2.6 provide utilities based on IA2 data fitted to ORR as the response variable (the
Takeda base case) and BoR as a scenario analysis. Therefore, Takeda believe there is no
need for the committee to use the outdated IA1 utility analysis at all in their decision making.
The resulting updated base case is presented in Appendix 1 (with original PASLU/DH
approved PAS) and Appendix 2 (with revised CAA).

3.2.1

Discussion on ixazomib as a new treatment option (response to
Sections 3.1, 3.2 and 3.3 of the ACD)

Takeda agrees with the committee’s comments in Sections 3.1 – 3.3 inclusive of the ACD
and would like to highlight the following statements;
“Patient and clinical experts emphasised that oral treatment regimens are very
important, especially for older and frail patients.”
“The committee concluded that people would welcome new oral treatment options for
multiple myeloma.”
“New triple therapy combinations with improved tolerability and more convenient
administration would be welcomed.”
“Progression-free survival is important to people with multiple myeloma.”

3.2.2

Discussion on clinical management, expected use of ixazomib and
comparators (response to Sections 3.4, 3.5, 3.6, 3.7 and 3.8 of the
ACD)

Clinical Management
In relation to Section 3.5 of the ACD, Takeda agree with the following statements:
“Lenalidomide plus dexamethasone is used after 2 or 3 previous therapies”
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“The committee concluded that lenalidomide plus dexamethasone is established
clinical practice for treating multiple myeloma in people who have had 2 or 3 previous
therapies.”
With regard to Section 3.6 of the ACD, Takeda concur with the following statements:
“Panobinostat is mainly used only after 3 previous therapies”
“The committee concluded that the panobinostat regimen is mainly used only after 3
previous therapies, one of which usually includes lenalidomide.”
Expected use of ixazomib
With regard to Section 3.7 of the ACD, Takeda concur with the following statements:
“The main use is for people who have had 2 or 3 previous therapies”
“The committee concluded that it would focus its discussion on people who have had
2 or 3 previous therapies because this reflects the expected use of ixazomib in
clinical practice.”
Comparators
In relation to Section 3.8 of the ACD, Takeda agree with the following statements:
“After 2 or 3 previous therapies, the comparator is lenalidomide plus dexamethasone”
“The committee concluded that it was not relevant to compare ixazomib with
panobinostat.”

3.2.3

Discussion on clinical effectiveness (response to Sections 3.9, 3.10
and 3.11 of the ACD)

In relation to Section 3.9 of the ACD, Takeda agree with the following statement:
“The committee concluded that ixazomib improves progression-free survival after 2
or 3 prior therapies.”
Takeda would like to highlight that within the TMM1 trial, the addition of IXA to LEN+DEX
resulted in a statistically significant 9-month improvement in PFS compared to LEN+DEX
(HR 0.62; 0.45-0.86, p=0.0033) for RRMM patients with 2/3 prior therapies. In absolute
terms, patients remained in remission and disease free for 22.0 months on the
IXA+LEN+DEX regimen. The duration of relapse achieved by the IXA+LEN+DEX regimen is
both clinically meaningful and very important for patients and their families, especially for the
group of patients in questions who have had multiple relapses and are at their 3rd or 4th line
of treatment.
With regard to Section 3.10 of the ACD, Takeda concur with the following statement:
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“the committee concluded that the current data are too immature to make a reliable
conclusion about overall survival.”
Takeda would like to remind the committee that the immaturity of the overall survival data
from the TOURMALINE-MM1 (TMM1) trial forms an important part of the rationale for our
CDF request for ixazomib, and that mature OS data from this trial will become available
within the timeframe of the CDF.
In relation to Section 3.11 of the ACD, Takeda agree with the following statement:
“The committee concluded that the differences in prognostic baseline characteristics
explain why ixazomib appears to be more effective after 3 previous therapies than
after 2 previous therapies, and it did not need to separately consider people who had
2 previous therapies.”

3.2.4

Discussion on the methods of extrapolation and the source of
duration of treatment data: “There is uncertainty about the best way
to extrapolate the trial data” (response to Section 3.14 of the ACD)
and “Extrapolating the duration of treatment data from the TMM1
trial underestimates treatment costs in the model” (response to
Section 3.16 of the ACD)

Takeda believes that the reference case used for decision making should consider Weibull
distributions fit to the OS, PFS and ToT data. These curve choices are shown to be both
internally and externally valid, in line with the NICE Methods Guide (2013) and NICE
Decision Support Unit (DSU) Technical Support Document 14 [TSD14] guidance (1).
Furthermore, the use of these curves negates the issues presented in the addendum to the
ERG report and in the ACD, including:




The ratio of PFS to OS; extrapolation using the original company curves resulted in
the PFS curve crossing the OS curve for a small proportion of patients
The ratio of ToT to PFS; extrapolation using the original company curves resulted in
a ratio of ToT to PFS that differed from the clinical trial.

3.2.4.1

The Weibull curves are internally valid

The Weibull distribution provides a statistically good fit to the data for OS, PFS and ToT. In
line with the NICE DSU TSD14 guidance, the Weibull distribution is shown to be internally
valid for each of these outcomes. The quantile-quantile (QQ) curves, as presented in the
second set of clarification questions, support the use of an accelerated time failure model for
each of these outcomes. Akaike Information Criterion (AIC) and Bayes Information Criterion
(BIC) statistics find that the log-normal, the log-logistic, the Weibull and the generalised
gamma curves provide suitable fits to the observed OS data. The statistics show that the
log-normal, the generalised gamma, the log-logistic and the Weibull provide suitable fits to
the PFS observed data. Finally, the statistics show that the exponential, the Gompertz, the
Weibull and the generalised gamma provide suitable fits to the ToT observed data. Both the
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Weibull and the generalised gamma distributions are shown to be suitable curve choices
across all three outcomes. The benefit of assuming the same curve across all three
outcomes is that it causes the curves to follow the same shape over the model time horizon,
such that the relationship of PFS with OS and ToT with PFS remains constant over time.
The Weibull distribution was selected over the generalised gamma distribution based on
lower AIC and BIC statistics.

3.2.4.2

The Weibull curves are externally valid

In line with the NICE DSU TSD14 guidance, the Weibull distribution has also been shown to
be externally valid for each of the OS, PFS and ToT outcomes. Takeda conducted an
advisory board on 6th September 2017 with six clinical experts in multiple myeloma. The
advisory board was used to validate the updated reference case and provide clinical expert
feedback to issues raised in the ACD. When the fit of the parametric curves to the observed
data from the TMM1 clinical trial was presented, the clinical experts who participated in the
advisory board were in favour of the Weibull distribution for OS, relative to other curve
choices given the observed data.

3.2.4.3

The Weibull curves address issues raised by the ERG

The company’s original base case curves included the Weibull fitted to the OS data, the
generalised gamma fitted to the PFS data and the exponential fitted to the ToT data. In the
addendum to the ERG report (dated 14th July 2017) it was noted that the company’s chosen
base case curves resulted in more patients being alive using the PFS outcome than the OS
outcome. This was corrected for by the company by curtailing the PFS outcome using the
OS values. However, within the addendum the ERG commented that assuming a Weibull
distribution for PFS negated this issue (as a Weibull distribution was also assumed for OS
and as such, the curves followed the same shape) and was supported statistically.
The ERG also highlighted within the addendum that the ratio of ToT to PFS appeared to be
significantly underestimated using the company’s base case curves when compared with the
trial outcomes: 61.7% and 68.7% of time in the PFS health state were spent on treatment
with ixazomib or lenalidomide based on the extrapolated curves, respectively. This
compares with the 93.7% and 100%, respectively that were observed in the TMM1 clinical
trial period. This issue was raised by the Committee in the current ACD where, because of
the substantial difference, the committee concluded that extrapolating the duration of
treatment data from the TMM1 trial underestimates treatment costs in the model, and that
the cost-effectiveness of ixazomib would lie somewhere between the estimate based on ToT
data and the estimate based on PFS data (Section 3.16 of the ACD). During the second
committee meeting, the Committee accepted that ToT can be and generally is less than PFS
and that the gap is larger for the IXA+LEN+DEX arm within the TMM1 observed period (in
part due to the depth of response achieved by a triplet compared to a doublet regimen as
was described within the consultation submissions). However, the Committee questioned the
magnitude of the difference between PFS and ToT, particularly within the modelled period.
The ERG commented within their addendum that assuming a Weibull distribution for ToT as
well as PFS negated this issue. Assuming a Weibull distribution for OS, PFS and ToT results
in 91.6% and 100% of time in the PFS health state being spent on treatment with
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IXA+LEN+DEX or LEN+DEX, respectively. The magnitude of difference is in line with the
ratios that were observed during the TMM1 clinical trial period and is therefore has high
clinically plausibility.

3.2.4.4

Gompertz is not a valid parametric curve fit for OS

In Section 3.14 of the ACD, the ERG suggest that more plausible results are achieved by
using the Weibull curves to extrapolate PFS and ToT, and the Gompertz curve to extrapolate
OS. We disagree fundamentally with this statement because the Gompertz curve has the
worst fit to the observed data (based on the AIC and BIC statistics) and it was unanimously
agreed by the clinical experts at the advisory board on the 6th September 2017 that the
shape of the OS curve associated with the Gompertz distribution did not reflect what would
be expected in clinical practice (i.e. too pessimistic with not enough of a tail on the curve
reflecting long-term survival of a subgroup of patients). With the approval of novel agents in
RRMM, outcomes have significantly improved for patients. Myeloma long-term survival has
quadrupled over the last 40 years, with 2010-11 Cancer Research UK statistics showing that
1 in 3 patients survive for more than 10 years (2). In recent years, due to the approval of
novel agents with a range of mechanisms of action (e.g. pomalidomide and panobinostat)
and access to new agents in clinical trials, the ability to salvage patients and achieve
extended OS has improved further. The Gompertz curve predicts that only 3.05% of RRMM
patients treated with LEN + DEX are alive at 8 years, with effectively no patients surviving
beyond 10 years (0.29% survival). Universal feedback received from clinicians has indicated
that this is too pessimistic and does not reflect improved outcomes that are now seen for
some patients.
Furthermore, in the MM009/10 pivotal trials for LEN + DEX, exceptional outcomes have
been demonstrated for a subgroup of long-term responders (>3-year PFS), with almost no
deaths observed at 5-years (Figure 1) (3).
Figure 1:

Kaplan-Meier plot for OS from the MM009/10 pivotal trials examining long-term
outcomes for patients treated with LEN+DEX and with a PFS >3 years from
Dimopoulos et al. (2014) (3)

14

Key: DEX, dexamethasone; LEN, lenalidomide; NR, not reached; OS, overall survival; PFS, progression free
survival

The addition of an effective 3rd agent, such as ixazomib, that synergises with lenalidomide,
increases the depth of responses and has good tolerability (see ACD2 Section 3.2) and
would be expected to further increase the number of these long-runners and therefore
increase the tail of the OS curve.
In addition, in a long-term follow-up (median 8.6 years) of a Phase III RRMM trial comparing
bortezomib monotherapy versus bortezomib plus pegylated liposomal doxorubicin, the
observed OS at 8 years was ~10% (4). The majority of patients had received 2+ prior lines
(66%) and these long-term survivors were seen despite the fact that this was a historical
study (patients randomised between December 2004 and March 2006) in which few patients
received lenalidomide, pomalidomide or panobinostat for treatment of relapsed disease –
with access to these agents it is likely that survival outcomes are better now.
In conclusion, the Gompertz OS extrapolation has the worst fit to the observed data and
predicts outcomes that are not consistent with either clinical opinion or published historical
data. Therefore, we consider the use of the Gompertz curve to extrapolate OS to be
inappropriate from both a statistical standpoint and a clinical standpoint. Similar to the
treatment waning assumption (discussed in Section 3.25), the application of the Gompertz
distribution for OS should therefore be considered only as an exploratory analysis and
certainly not as one on which a decision regarding the NICE recommendation of ixazomib
should be based. Rather, we consider it essential that a decision of this importance to
patients should be based on an analysis that follows the NICE DSU guidelines and is
supported by clinical expert opinion as being clinically plausible and consistent with the
observed data.

3.2.4.5

Summary

Based on these considerations, we provide base case results using the Weibull distribution
to extrapolate the OS, PFS and ToT data. These results are presented in Appendix 1 (with
the current PASLU/DH approved PAS for ixazomib: a ………. discount on the NHS list price)
and in Appendix 2 (with a revised CAA consisting of a net price of ……. per capsule which is
a ………. discount on the NHS list price; and an ……………).

3.2.5

Discussion on the assumption of treatment waning in the reference
case: “The relative benefit of ixazomib is unlikely to be maintained
for a person’s lifetime” (response to Section 3.13 of the ACD)

Takeda note that the committee considers the following assumption about the duration of
relative survival benefit of ixazomib as it’s “preferred assumption”, which suggests it is
included in the Committee reference case: “the relative benefit lasted undiminished for the
maximum trial follow up of 32 months, and then reduced slowly over 5-years” (see Section
3.20 of the ACD).
Takeda consider it essential that a decision as important as the NICE recommendation for
ixazomib should not be based on a scenario which is as inherently uncertain as the
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treatment waning assumption is. Treatment waning is not supported statistically; analyses
show that the proportional hazards assumption is not violated and, as such, there is no
statistical basis for assuming a non-constant hazard ratio over time. The parameters
associated with the treatment waning assumption are largely unknown and clinical expert
feedback suggests that the most clinically plausible parameters differ from those which the
committee considers as its preferred assumption for treatment waning. We believe that
assumptions associated with uncertain clinical outcomes should not be considered as
“preferred assumptions” or included in the reference case for decision making purposes, but
should instead be presented as scenario analyses in line with the NICE Methods Guide
(2013) and case precedent from previous NICE appraisals. Takeda consider that the
treatment waning applied by the ERG and Appraisal Committee is overly pessimistic. Based
on feedback from clinicians we have presented more clinically plausible assumptions.

3.2.5.1

Treatment waning is not supported statistically

Takeda consider that the reference case should consider curves based on the observed
data and internal validity (statistical plausibility of curve fits using log cumulative hazard
plots, Schoenfeld residuals, QQ curves and AIC and BIC values presented in the second set
of clarification questions). These data provided no proof that the proportional hazards
assumption was violated over time. Therefore, there is no statistical reason to consider
treatment waning.

3.2.5.2

The parameters associated with treatment waning are unknown

During the external validation of the available OS curves it was unanimously agreed by the
clinical experts that the shape of the OS curve produced by the Weibull distribution best
reflected what they actually see in clinical practice in RRMM and that this curve is also
consistent with the observed data (see Section 3.2.4). However, it was noted by the clinical
experts that there is inevitably some uncertainty associated with the long-term extrapolated
outcomes which could potentially lead to an over-estimate or under-estimate of the treatment
effect associated with ixazomib within the model. In line with the NICE Methods Guide, this
uncertainty should be explored in scenario analyses. The guidance states that “the impact of
the uncertainty on estimates of cost effectiveness should be explored in separate analyses
of a representative range of plausible scenarios. Examples of when this type of scenario
analysis should be conducted are: (1) when there is uncertainty about the most appropriate
assumption to use for extrapolation of costs and outcomes beyond trial follow-up” (see
Section 5.8, page 35, Guide to the methods of technology appraisal 2013) (5).
The committee liken the diminishing survival benefit they suggest for ixazomib to their
“experience appraising immunomodulatory therapies for treating cancer” (Section 3.13 of the
ACD). It is not fully clear which appraisals the committee is referring to here and certainly we
are not aware of a treatment waning effect being applied in any previous NICE appraisals of
“immunomodulatory therapies” (IMiDs) for RRMM, such as lenalidomide and pomalidomide.
We assume the committee may be referring to the appraisals for pembrolizumab for treating
PD-L1-positive non-small-cell lung cancer (TA428) (6) and nivolumab for treating advanced
melanoma (TA400) (7). However, it is inappropriate to use these agents as an analogue for
what might happen with ixazomib in RRMM. These diseases have very different clinical
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pathways than RRMM and the treatments themselves also have very different modes of
action (i.e. immunotherapy vs. proteasome inhibitor). It is an accepted fact that
immunotherapy works in a fundamentally different way than chemotherapy such as a
proteasome inhibitor. It is also recognised that the immunotherapies present significant and
new challenges for survival curve modelling; this is because these agents are associated
with delayed effect, long-term survivors (a “cure” proportion) and therefore have complex
hazard functions (8).
The application of treatment waning in the appraisals of pembrolizumab and nivolumab is
also different to what the ERG and committee are proposing here for ixazomib. Both the
pembrolizumab and nivolumab appraisals included a 2-year stopping rule, whereby all
patients stopped treatment by 2-years. Treatment waning was considered in exploratory
analyses by NICE in these circumstances because no patients remained on active treatment
with these agents beyond 2-years; yet in the company’s base case analyses patients
retained the benefit based on the OS curve extrapolation. By contrast, at the committee’s
proposed benefit cut-off of 32 months in the ixazomib appraisal, 29.4% of patients still
remain on treatment with IXA+LEN+DEX (while 18.5% remain on treatment with the
LEN+DEX comparator). Even in Takeda’s proposed scenario analysis which considers a
benefit cut-off at 42.5 months (see below), 19.8% of patients still remain on treatment with
IXA+LEN+DEX (while 10.8% remain on treatment with the LEN+DEX comparator).
Therefore, the preferred treatment waning scenario proposed by the committee for ixazomib
assumes that up to 29.4% of patients start to lose the survival benefit associated with
IXA+LEN+DEX whilst still on active treatment. This was discussed with myeloma clinical
experts at the advisory board held on the 6th September 2017. The feedback from these
clinical experts was that it is clinically implausible and unfair to assume that patients would
lose the survival benefits of IXA+LEN+DEX whilst still on treatment. This emphasises the
uncertainty and implausibility that is contained within the treatment waning scenarios.
Takeda believes that such uncertain and implausible assumptions should not be considered
by NICE within the reference case for decision making purposes, but should instead be
considered only in scenario analyses whose purpose is to explore such uncertainties.

3.2.5.3

The reference case for ixazomib should align with previous NICE
appraisals for RRMM medicines

Additionally, Takeda’s position is that the reference case for ixazomib should align with
previous NICE appraisals for RRMM medicines. IMiDs that have been appraised by NICE
include thalidomide [bortezomib and thalidomide for the first-line treatment of multiple
myeloma (TA228)], (9) lenalidomide [lenalidomide for the treatment of multiple myeloma in
people who have received at least one prior therapy (TA171)] (10) and pomalidomide
[pomalidomide for multiple myeloma previously treated with lenalidomide and bortezomib
(TA427)] (11). To our knowledge, in the lenalidomide (TA171) (10) and pomalidomide
(TA427) (11) appraisals, a diminishing relative treatment effect (“treatment waning”) was
neither applied nor explored by the committee. In the thalidomide and bortezomib appraisal
(TA228), (9) the Assessment Group investigated, as a scenario analysis, an alternative
assumption whereby they assumed no treatment benefit for the intervention arm over SoC
after the end of the trial. The methodology used and the exclusion of treatment waning within
TA171 (10) for lenalidomide is particularly relevant and important here because the NICE
recommendation for lenalidomide was based on this reference case, and it is this guidance
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that positions lenalidomide as a direct comparator to ixazomib. Given that LEN+DEX is the
key comparator within the ixazomib appraisal, we consider that the methodology used in this
current appraisal should be consistent with that which was used previously in the relevant
appraisal of lenalidomide (i.e. treatment waning was neither applied nor explored).

3.2.5.4

Treatment waning assumptions for scenario analyses

Takeda note that the committee’s preferred scenario exploring extrapolation and treatment
waning is: “the relative benefit lasted undiminished for the maximum trial follow up of 32
months, and then reduced slowly over 5-years” (see Section 3.20 of the ACD). However, the
unanimous opinion of six clinical experts, obtained by Takeda from an advisory board held
on 6th September 2017, is that it is clinically implausible to assume a treatment waning effect
for the ixazomib arm (IXA+LEN+DEX) but not for the comparator arm (LEN+DEX).
Furthermore, we anticipate that the treatment effect associated with ixazomib would continue
to 42.5 months as a minimum, followed by 5-years of waning. These assumptions should be
explored as scenario analyses.
In the ERG model, and using the committee’s preferred assumption of a treatment waning
effect that starts from 32 months and then occurs over a 5-year period, the hazard ratio
associated with the IXA+LEN+DEX arm tends to 1.0 over 5 years, after having had 32
months of a constant treatment effect. This scenario maintains the treatment benefit
associated with the comparator arm (LEN+DEX). Based on the clinical expert feedback we
have received, Takeda considers this to be a clinically implausible scenario. The feedback
from the six clinical experts was that treatment waning as preferred by the committee should
not be included in the reference/base case; and that if treatment waning was to be
considered at all in scenario analyses then, as a minimum, the benefit of treatment should
wane at the same rate in both arms. The clinical experts considered that treatment waning at
the same rate in both arms is actually a conservative assumption and that there are
reasonable clinical grounds to believe that the onset and/or rate of waning could actually be
delayed and/or reduced in the IXA+LEN+DEX arm (triplet vs. doublet therapy). Based on this
clear feedback, we provide updated scenario analyses which consider the impact of
treatment waning in both the IXA+LEN+DEX and the LEN+DEX arms.
Clinical expert opinion leads us to believe that the treatment effect associated with
IXA+LEN+DEX would continue undiminished for at least 42.5 months, rather than the 32
months assumed by the committee. The cut-off of 32 months was selected by the committee
because this was the maximum follow-up from the TMM1 trial of IXA+LEN+DEX. However,
clinical expert feedback (including some obtained directly by NICE and summarised in the
ACD) suggests that the treatment effect would not immediately begin to wane. We note that
Section 3.13 of the ACD states that one clinical expert believes that “the relative benefit was
likely to be maintained for at least 1 or 2 further relapses.” This is consistent with feedback
received by Takeda at the advisory board involving six clinical experts in myeloma.
If treatment waning is to be applied at all, then we believe an informed estimate of the time
point at which it should commence for the IXA+LEN+DEX arm is 42.5 months and for the
LEN+DEX arm is 35.5 months. The figure of 42.5 months is based on the mean ToT as
estimated by the model (26.0 months for IXA+LEN+DEX, assuming the Weibull distribution
for the ToT data), the median PFS from the PANORAMA-1 trial (12) of panobinostat (12.5
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months) and the median PFS from the MM-003 trial (13) of pomalidomide (4.0 months). The
figure of 35.5 months is based on the mean ToT as estimated by the model (19.0 months for
LEN+DEX), the median PFS from the PANORAMA-1 trial and the median PFS from the MM003 trial. This estimation assumes that patients relapsing after treatment with
IXA+LEN+DEX or LEN+DEX would then go on to receive treatment with panobinostat
(ACD2 section 3.6) and pomalidomide; (11) this is consistent with the UK myeloma
treatment pathway that has been accepted previously by the committee and is supported the
UK market share data that Takeda has previously shared with the committee. This rationale
has been presented by Takeda to clinical experts in conjunction with the scenario
considering a 42.5-month starting point for the cut-off followed by 5-years of treatment
waning; feedback supported this as a plausible scenario within the submission.

3.2.5.5

Summary

In light of the above considerations, we believe that the committee’s reference case should
include the curves considered to be the best fit based on the observed clinical data and their
statistical validity. These curves have been validated and deemed clinically plausible by
myeloma clinical experts and also offer a good fit to the observed clinical data. We further
believe that, in line with the NICE Methods Guide, the uncertainty associated with the curve
extrapolations and treatment waning should only be explored within scenario analyses and
should not be considered a sound basis for decision making.
Following this, we provide updated scenario analyses considering the impact of:




a 42.5-month cut-off followed by 5-years of treatment waning in both the
IXA+LEN+DEX and the LEN+DEX arms
a 32-month cut-off followed by 5-years of treatment waning in both the
IXA+LEN+DEX and the LEN+DEX arms
a 42.5-month cut-off for IXA+LEN+DEX and a 35.5-month cut-off for LEN+DEX,
followed by 5-years of treatment waning in both the IXA+LEN+DEX and LEN+DEX
arms

These scenarios are presented in Appendix 1 (with the current PASLU/DH approved PAS for
ixazomib: ………. on the NHS list price) and Appendix 2 (with a substantially improved CAA
consisting of ………. per capsule, a ………. discount on the NHS list price, and an ………
……).

3.2.6

Discussion on the source of utility estimates used in the economic
model: “Utility estimates from both the company and the ERG are
relevant to decision making” (response to Section 3.15 of the ACD)

The committee conclude that, in the absence of more reliable utility estimates, the results
from both the company’s base case and the ERG’s alternative base case should be
considered in its decision making (Section 3.15 of the ACD). Takeda address issues
associated with the reliability of utility estimates using IA2 in this response. Therefore,
Takeda believe there is no need for the committee to use the outdated IA1 utility analysis at
all in their decision making.
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The company’s base case considers a utility regression regressed on data from the IA2 data
cut and applied to IA2 data within the model. Whereas the ERG’s alternative base case
considers a regression regressed on data from the IA1 data cut and applied to IA2 data in
the model. Following the first ACD, the company updated the original utility analysis which
used IA1 data (the ERG’s alternative base case) to include all observations in the IA2 data
cut (company’s base case). The company endeavoured to address any issues identified in
the ERG report (dated 1st March 2017), including (not an exhaustive list):





Exploration of age as a covariate: “the main concern appeared to be not to explore
age as a covariate” (page 213, ERG report)
Exploration of contemporaneous response data (overall response rate (ORR)): “it
does not present the effect that being in a certain response state has upon
contemporaneous quality of life” (page 214, ERG report)
Exploration of prior lines of therapy: “there is again the suggestion that quality of life
may decline as patients progress through lines of therapy” (page 215, ERG report)

The committee considered that this analysis using IA2 data was not reliable as “the company
had not accounted for the effect of prior or subsequent treatments on quality of life” and the
ERG were concerned that the analysis overestimated pre-progression utility values as “they
were based on a mixture of the contemporaneous response data (ORR) and on the BoR of
people in TMM1.” Therefore, the committee suggests considering both the IA2 analysis
(company’s base case) and the IA1 analysis (ERG’s alternative base case) for decision
making. This response addresses all of the issues that were highlighted by the ERG and the
committee. Considering these clarifications, we believe that the IA2 analysis should be used
instead of the IA1 analysis for decision making.
Firstly, the impact of prior therapies on quality of life was explored in the utility regression
analysis. This covariate was shown to not be statistically significant in the repeated measure
mixed model. Therefore, this covariate was not adjusted for in the final model. This is
presented in Takeda’s response to the clarification questions dated 14th June 2017. This is in
line with the ERG’s suggested approach for insignificant covariates which add “noise” to the
regression equation: “if it proved to have too detrimental an effect upon the power of the
analysis it could be rejected, but to the ERG it seems peculiar to reject it a priori” (page 216,
ERG report).
Another concern highlighted in the ACD is that the ERG argues that the analysis using IA2
data overestimated pre-progression utility values as the regression analysis considered
contemporaneous response data (ORR) and the output of the regression equation were then
applied to BoR rates within the model. We have updated the model to include ORR rates
when considering the IA2 utility analysis; the number of patients achieving each response
using the ORR variable is presented in the Appendices associated with this document. This
negates the concern over a mismatch of variables within the model and has a very small
impact on the cost-effectiveness results.
Based on the following considerations, we believe that the reference case should consider
the IA2 analysis for decision making. The IA2 analysis considers all available data, is
transparent and robust. The utility analysis considering IA1 is outdated and is not consistent
with the clinical data that is used for OS, PFS, ToT and response in the economic model.
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Following the first ACD, it was agreed that the economic model should be updated to include
the most recent clinical data available from the TMM1 clinical trial (i.e. the IA2 data).
Therefore, OS, PFS, ToT and response are all based on data from IA2. Using the regression
equation regressed on IA1 data and applying this to IA2 response rates would result in a
mismatch of data sources, which would lead to inconsistent results.
Furthermore, the IA2 utility analysis is more robust as it is based on 140% more
observations (9,234 vs. 6,609 for IA2 vs. IA1 utility analyses, respectively). The postprogression utility as estimated using the IA1 data was particularly uncertain due to the short
follow-up time (based on only 784 observations), whereas the post-progression utility as
estimated using the IA2 data considers 1,110 observations, a 142% increase. Using the IA1
utility regression as a basis for decision making would essentially discard data from the more
mature data cut.
For completeness, the results using a utility regression applied to the IA2 data using a BoR
variable (in line with the analysis using IA1) have been presented in the accompanying
appendices. These results are also in the updated economic model, such that a user can
select whether to use the IA2 utility regression conducted using the ORR or BoR variable
and apply this to ORR or BoR rates within the model.
To conclude, we believe there is no reason why the committee should consider the IA1
analysis alongside the IA2 data following the clarifications and updates provided by the
company. The results reflecting use of the original IA2 utility analysis applied to ORR rates in
the model is presented in the Appendices to this response; in Appendix 1 (with the current
PASLU/DH approved PAS for ixazomib: ……….. on the NHS list price) and in Appendix 2
(with a revised CAA consisting of ……. per capsule, a ……. discount on the NHS list price,
and an ……………..). Scenario analyses considering the impact of the IA2 utility analysis
using the BoR variable applied to BoR rates in the model are presented in the relevant
appendices.

3.2.7

Discussion on costs: “The costs of treatments taken after disease
progression were underestimated in the ixazomib arm” (response to
Section 3.17 of the ACD)

The committee concluded that the model underestimated the cost of subsequent treatments
in the IXA+LEN+DEX (Section 3.17 of the ACD). The ERG assumes a weekly cycle cost of
£481 and £647 post-progression for the IXA+LEN+DEX and the LEN+DEX arms,
respectively. This cost accounts for the off-treatment costs as well as the on-treatment costs.
The written statements from clinical experts were shown to support the ERG’s assumption.
We agree that in the absence of more detailed post-progression data, the ERG’s assumption
provides a reasonable estimate of the costs that may be accrued once a patient progresses
and has been included in all cost-effectiveness analyses presented in this ACD response.
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3.2.8

Discussion on end of life: “Ixazomib does not meet the end-of-life
criteria” (response to Section 3.18 and 3.19 of the ACD)

In Section 3.19 of the ACD, the committee “concluded that ixazomib does not meet the
criterion of short life expectancy” which is normally less than 24 months, but commented that
“the modelled overall survival benefit (1.56 years) ……. with ixazomib appeared promising.”
On the first of the end-of-life criteria regarding short life expectancy, the committee noted
that the modelled OS for the population under consideration with LEN+DEX is 3.9 years.
Takeda recognises that the modelled life expectancy for RRMM patients with the current
standard of care exceeds 24 months and that therefore ixazomib cannot be considered to
meet the criterion of short life expectancy which is essential in order to meet the end-of-life
criteria.
Having said that, Takeda would like to highlight that in relation to the second criterion of
extension to life, the “committee agreed that ixazomib has the potential to improve overall
survival”, although it did question the robustness of these estimates (see Section 3.19 of the
ACD).
Based on the trends in OS observed using the IA2 data cut from TMM1, it is highly plausible
that the survival benefit could translate into a statistically significant OS benefit in the long
term as the upper end of the 95% confidence internal at IA2 is only slightly above 1 and is
very close to reaching statistical significance (HR of 0.645, with a 95% confidence interval of
0.409 to 1.017).
Furthermore, Takeda disagrees with the committee on the relevance of the China
Continuation Study to the appraisal at hand. This study was a regional extension of the
TMM1 study (n=115) that evaluated the safety and efficacy of IXA + LEN + DEX versus LEN
+ DEX in adult RRMM patients from China. This extension was of identical design to the
global MM-1study, including stratification according to prior therapies (1 vs. 2 or 3 prior
lines). The results of the China Continuation Study showed an OS benefit for IXA + LEN +
DEX compared with LEN + DEX in patients who have received more than 1 previous therapy
(i.e. the ITT population). The results are based on mature data and demonstrate a median
OS of 25.8 months for IXA + LEN + DEX versus 15.8 months for LEN + DEX (HR=0.419,
95% CI 0.242, 0.726, p=0.001) for the ITT population.
In Section 3.18 of the ACD, it states that the committee “did not consider the results of the
China continuation study because these were from people who have had 1 or more
therapies, which is broader than the population under consideration”. Figure 2 is a Forest
plot of OS for IXA + LEN + DEX vs. LEN + DEX from the China Continuation Study.
Consistent with the submission and proposed positioning of IXA in routine practice, the
median OS for IXA+LEN+DEX vs. LEN+DEX in the 2-3 prior line stratified subgroup was
25.8 vs. 11.2 months (95% CI 0.150-0.605, HR 0.302, p=0.0004) (14). This represents a
70% reduction in risk of death, with an absolute OS benefit of 14.6 months, which greatly
exceeds the 3-month extension to life criterion to satisfy the end of life requirement.
Furthermore, a 14.6-month extension to life is a clinically meaningful benefit that would be
recognised as such by the clinical community and, most importantly, by patients and their
families.
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Figure 2:

Forest plot of overall survival for IXA+LEN+DEX versus LEN + DEX in the China
Continuation Study (14).

Subgroup

Events;N/Median Survival (months)
LenDex
Ixazomib + LenDex

All Subjects

ALL (n=115)

36;58 / 15.8

21;57 / 25.8

0.419

(0.242, 0.726)

Age Category

<=65 (n=83)

24;41 / 16.0

14;42 / 25.8

0.410

(0.208, 0.807)

>65-75 (n=28)

10;14 / 11.7

7;14 / NE

0.539

(0.205, 1.422)

>75 (n=4)

2;3 / 10.5

0;1 / NE

NE

Male (n=79)

25;38 / 12.5

17;41 / 25.8

0.418

(0.223, 0.786)

Female (n=36)

11;20 / 15.8

4;16 / NE

0.371

(0.118, 1.167)

I OR II (n=106)

33;55 / 15.8

17;51 / 25.8

0.379

(0.208, 0.690)

III (n=9)

3;3 / 9.3

4;6 / 12.0

0.487

(0.097, 2.440)

Variable

Sex

ISS Stg at Screeninga

ISS Stg at Study Entry b I (n=69)

Prior Therapiesc

HR

95% CI

21;38 / 19.1

9;31 / 25.8

0.355

(0.157, 0.803)

II (n=37)

11;16 / 9.5

9;21 / 20.7

0.346

(0.138, 0.868)

III (n=9)

4;4 / 9.1

3;5 / 15.8

0.351

(0.062, 1.971)

1 (n=46)

10;23 / NE

8;23 / NE

0.677

(0.267, 1.716)

2 or 3 (n=69)

26;35 / 11.2

13;34 / 25.8

0.302

(0.150, 0.605)

0.008
0.031
Favors Ixazomib + LenDex

0.125

0.500

2.000

8.000
Favors LenDex

Key: DEX, dexamethasone; HR, hazard ratio; ISS, International Staging System; LEN, lenalidomide; OS, overall
survival

Based on the company’s model, the committee considered that the modelled overall survival
benefit with ixazomib was 1.56 years.
Although Takeda recognises that the short-life expectancy criterion is not met, we would like
to highlight that there is strong evidence to support that IXA+LEN+DEX has a substantial
positive impact on the lives of patients with RRMM who have had 2 or 3 previous therapies.
This includes quality of life as well as the modelled overall survival benefit (1.56 additional
years). A significant OS benefit has already been seen in the China Continuation Study (14.6
months for patients with 2/3 prior therapies) and the OS data is trending positively in the
TMM1 trial.
We also note from Section 3.22 of the ACD that the committee “agreed that additional data
collection has the potential to reduce the uncertainty about the overall survival benefit of
ixazomib”. It also states that the committee “considered whether there was plausible
potential for ixazomib to meet the end-of-life criteria when more mature survival data are
available” (i.e. at the end of the CDF period). However, the committee concluded that it “did
not see any plausible potential for ixazomib to satisfy the criteria for end of life based on
the current estimates of life expectancy and proportional gain in survival with ixazomib”.
While we do not necessarily disagree with the committee at this point in time, we would
nevertheless emphasise that if ixazomib is recommended for the CDF then at the end of
the CDF period there is a need for all of the evidence available at that time to be reappraised by NICE and a decision made (including in relation to the end of life criteria).
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3.2.9

Discussion on results including the patient access scheme:
“Ixazomib is not recommended for people who have had 2 or 3
previous therapies” (response to Section 3.20 of the ACD)

The committee considers that the most plausible range of ICERs for IXA+LEN+DEX
compared with LEN+DEX are £125,000 to £274,000 per QALY gained (with the DH
approved PAS), but closer to the latter. Based on these ICERs, the committee states that
ixazomib is not recommended for people who have had 2 or 3 previous therapies.
These ICERs are based on a midpoint between the IA1 and IA2 utility analyses, a midpoint
between ToT and PFS costing, Weibull OS curves, generalised gamma PFS curves and
exponential ToT curves, treatment waning applied in the IXA+LEN+DEX arm only from 32
months and waning over a 5-year period. The company have heard and clarified issues
associated with the utility analysis and the ToT vs. PFS split (Section 3.2.6 and Section
3.2.4, respectively of this response). We consider that the clarifications and proposed
updates provide a more robust base for decision making. Furthermore, we have explored
treatment waning in more detail and sought extensive clinical expert opinion; based on this,
we believe this assumption should be explored in scenario analyses only where treatment
waning is applied to both arms and begins from 42.5 months (see Section 3.2.5 of this
response). We feel it is essential that a decision as important as the NICE recommendation
for ixazomib is not based on an assumption which primarily should be used to explore the
potential for uncertainty within the model. Rather, the decision should be based on an
analysis that follows the NICE DSU guidelines and is supported by clinical expert opinion as
being clinically plausible and consistent with the observed data. Scenarios should only be
used to explore uncertainty.
The company’s updated base case considers the IA2 utility regression applied to ORR IA2
rates and Weibull curves fitted to OS, PFS and ToT. The results of the updated economic
model are presented in Appendix 1 applying the current PASLU/DH approved PAS for
ixazomib (a simple discount of ……… on the NHS list price), and in Appendix 2 applying the
proposed and significantly enhanced CAA with NHS England (……………………………..
………… and a cost that equates to ……. per ixazomib capsule which is a discount of ……..
on the NHS list price). The updated economic analysis provides a robust base for applying
the PAS/CAA. The application of the revised and substantially improved CAA generates
results (see Appendix 2) which Takeda believes support a case for ixazomib to be
considered plausibly cost-effective, and therefore justifies its inclusion within the CDF (see
Section 3.2.10 of this response, below).

3.2.10

Discussion on Cancer Drugs Fund: “Ixazomib does not meet the
criteria to be included in the Cancer Drugs Fund” (response to
Section 3.23 of the ACD)

Company Response:
Takeda recognise that, despite the robust and clinically significant improvement in PFS with
IXA+LEN+DEX vs. LEN+DEX, there remains some uncertainty regarding the magnitude of
the OS benefit and the time on treatment (ToT) of the IXA+LEN+DEX triplet compared with
the LEN+DEX doublet because the data on these parameters from the TMM1 trial remains
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immature. This was the basis of the Takeda proposal from the very outset of this appraisal to
not seek a NICE recommendation for routine use of ixazomib, but instead suggest that the
Cancer Drug Fund (CDF) is the appropriate place in the NHS for this promising medicine.
Inclusion in the CDF would allow patient access while the data from TMM1 matures, and
ixazomib would be provided at commercial terms (via the confidential Commercial Access
Agreement/CAA) which decrease the risk for the NHS within a ring-fenced CDF budget.
In the initial company submission, Takeda requested that ixazomib (as the IXA + LEN + DEX
triplet regimen) be considered for the CDF because some of the key data from the TMM1
trial that drives the cost-effectiveness analysis, namely OS and ToT, are both immature. In
Section 3.23 of the ACD, the committee agreed with Takeda that “further data collection
would reduce the uncertainty about the survival benefit of ixazomib,” but stated that it “did
not see any plausible potential for ixazomib to satisfy the criteria for routine use based on the
company’s proposed commercial offer”.
With regard to the first requirement for a CDF recommendation, namely clinical uncertainty
which could be addressed within the CDF timeframe, in Section 3.21 of the second ACD, the
committee agreed that there is uncertainty about the size of the OS benefit with ixazomib
and that “additional survival analyses from TMM1 trial will be available by 2019”. This is well
within the CDF timeframe of approximately two years, and indeed we would note that the OS
endpoint in the TMM1 trial may actually be reached at the third interim analysis which, based
on current projections, is likely to occur in Q2 2018. In Section 3.21 of the ACD, the
committee further “recognised that the survival data are immature and that median survival
with ixazomib has not been reached in TMM1”. Therefore, Takeda proposes two potential
data collection initiatives during ixazomib’s time on the CDF: 1) magnitude of OS benefit
from the maturation of the TMM1 trial (final analysis of OS before the end of 2019) and 2)
mature ToT data from the TMM1 trial, perhaps supplemented if necessary by data collected
through real world use of ixazomib in the UK.
For the first proposed data collection initiative, the latest follow-up data from the 2nd IA of the
TMM1 trial demonstrated a strong trend towards an OS benefit for IXA + LEN + DEX in
patients who have had 2/3 previous therapies. We reiterate that Takeda feel it is highly
plausible that a statistically significant OS benefit will emerge as the event-driven TMM1 data
matures (perhaps at the 3rd IA but almost certainly by the time of final analysis which is likely
before the end of 2019). As OS is the main driver of the health economic model, the impact
of a positive OS benefit could be very significant in terms of both reducing the size of the
ICER and also increasing the robustness of the ICER estimate. The impact of a change in
OS benefit on cost-effectiveness is discussed below. The current Takeda base case ICER,
applying the CAA, for the IXA+LEN+DEX triplet is £32,483 which is driven by the modelled
OS hazard ratio of 0.69. Keeping all other assumptions constant, the hazard ratio would
need to improve to only 0.67 in order for the ICER to be below the cost-effectiveness
threshold of £30,000; we believe this is well within the range of statistical and clinical
plausibility.
In Section 3.21, the committee also noted that “the final survival analyses from another study
(the China continuation study) will be available in 2017”. Since the initial submission of
ixazomib to NICE, the final analysis of OS for the China Continuation Study has become
available. This showed a clinically meaningful OS benefit of approximately 10 months for IXA
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+ LEN + DEX compared with LEN + DEX in patients who have received more than 1
previous therapy (median OS of 25.8 months versus15.8 months, respectively; HR=0.419,
95% CI 0.242, 0.726, p=0.001). In relation to the target population for this appraisal (i.e. the
subgroup of patients with 2/3 previous therapies), as already described in Section 3.2.8 of
this response document the OS for IXA+LEN+DEX vs. LEN+DEX was 25.8 vs. 11.2 months
respectively (95% CI 0.150-0.605, HR 0.302, p=0.0004). This represents a 70% reduction in
risk of death with an absolute OS benefit of 14.6 months. The China Continuation Study
therefore provides supportive evidence that a significant OS benefit is likely to emerge over
time in the ongoing TMM1 trial.
The intent of the second proposed data collection initiative is to address any remaining
uncertainty around the relationship between PFS and ToT by analysing the final mature data
from TMM1 and, if necessary, perhaps also by capturing evidence on duration of treatment
from real world use of ixazomib in the NHS. There are two potential sources which could be
considered for this real-world data: a retrospective analysis of the currently ongoing global
Named Patient Program (NPP), or a prospective data collection project through SACT of
new patients who access the triplet through the CDF. We believe that this data, allied to the
cycle cap which is included within the proposed CAA, should address fully any significant
remaining uncertainty that the committee may have regarding the PFS vs. ToT issue.
Regarding the second requirement for a CDF recommendation, namely plausible potential
for cost-effectiveness, we note the following statements in Section 3.23 of the ACD:
“it was aware that the company’s revised base-case ICER was above the range normally
considered to be a cost-effective use of NHS resources when the end-of-life criteria have not
been met”.
“The committee noted that the most plausible range of ICERs, including its preferred
assumptions, was substantially above the range normally considered to be a cost-effective
use of NHS resources”.
The ACD then goes on to state that the committee “did not see any plausible potential for
ixazomib to satisfy the criteria for routine use based on the company’s proposed commercial
offer”, thus failing the second criterion for the CDF. As a result, the committee “concluded
that ixazomib does not meet the criteria to be included in the Cancer Drugs Fund”.
In order to address this issue Takeda has introduced a substantially improved CAA offer.
Subject to final agreement with NHS England, the CAA would become active if ixazomib is
recommended by NICE for inclusion within the CDF. The proposed CAA addresses
uncertainty regarding the cost-effectiveness of ixazomib (…………………………………..
…………..) and also substantially reduces the ICER (via a ………………………… net price
offer) to a level that Takeda believe shows plausible potential for cost-effectiveness in the
2/3 prior therapies sub-group at the standard threshold.
Takeda recognises the potential risk to the NHS of an immature dataset and therefore has
offered a substantial commercial offer while the data matures, placing most of the risk
burden on the company during this interim access period via the CDF. Takeda’s initial
proposal in the form of a patient access scheme (PAS) was a ……… straight discount on the
NHS list price of ixazomib, ………………………………………………………………………….
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……………………. In our response to the first ACD (submitted 19th May 2017) Takeda
proposed a CAA that offered a …………………………………………………………………..
……………………………………………………………………………………………………….
……………………………………………………………. In this response to the second ACD,
Takeda is now proposing a revised CAA consisting of a …… discount on the NHS list price
…………………………………………………………………………………….. On a per cycle
basis, the acquisition cost of ixazomib would be ………… which is ……………………….. …
of the lenalidomide cycle cost of roughly £4,442. In addition, the proposed
…………………………………….. ……………………………………………………………. This
is an unprecedented commercial offer for a RR MM medicine and it demonstrates Takeda’s
total commitment to ensuring this medicine is available for patients. If accepted, it would
make ixazomib among the least expensive of all myeloma medicines available in the UK.
The substantial impact of the improved CAA on the cost-effectiveness of ixazomib is shown
in Appendix 2 of this response document.
In addition, to maturation of the OS data for ixazomib and more certainty on the duration of
treatment, there is also the potential for external factors (e.g. the level of the cycle cap on
lenalidomide) to change during the CDF period in a way that would significantly lower the
ICER for ixazomib. For discussion purposes, keeping all other assumptions constant, a
change in the lenalidomide cycle cap from the current 26 cycles to 22 cycles would decrease
Takeda’s base case ICER for ixazomib from £32,483 to £30,458, while a 20-cycle cap would
yield an ICER of £29,457.
Although the committee is correct to note in Section 3.21 of the ACD that “the company are
required to collect these data, as well as data from a non-interventional observational study,
as part of its conditional marketing authorisation”, we would question its relevance to the
committee’s decision regarding a CDF referral. A positive CDF recommendation for ixazomib
would allow patients with limited treatment options and poor outcomes at second or third
relapse to access an innovative triplet regimen without any further delay. According to both
NICE and NHS England, a key rationale for the CDF is to provide patients “with faster
access to the most promising new cancer treatments” – providing patient access to such
treatments while clinical data matures or further data is collected is therefore a fundamental
purpose of the CDF. Ixazomib is a very good fit for the CDF.
Based on all of the above, Takeda would like the committee to reconsider its CDF
recommendation. There is clear agreement in relation to meeting criterion 1 for the CDF,
while the improved CAA reduces the ICERs to levels that are plausibly cost effective (see
Appendix 2), thus meeting the second CDF criterion. In addition, based on the current trend
towards a significant OS benefit for IXA + LEN + DEX in the population under consideration,
Takeda believes strongly that the level and certainty of the ICER for ixazomib will improve
further as this survival data matures. By the end of the CDF period, Takeda believes it is
likely that the cost-effectiveness of ixazomib will be firmly below the threshold that is
considered a cost-effective use of NHS resources. Hence, Takeda requests the committee
to issue a positive CDF recommendation for ixazomib, thereby allowing patients and the
NHS in England to benefit from having early access to an effective and simple all-oral triplet
that uniquely combines a proteasome inhibitor and an immunomodulator.
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3.3

Are the provisional recommendations sound and a suitable
basis for guidance to the NHS?

In conclusion, Takeda disagrees that the committee’s provisional negative recommendation
for ixazomib is sound and a suitable basis for guidance to the NHS (see Section 1.1 and
Section 3.20 of the ACD), particularly in relation to the CDF where we believe a strong case
has been made that ixazomib should be recommended for inclusion within the CDF (see
Section 3.23 of the ACD and Section 3.2.10 of this response).
This has been a challenging appraisal for many reasons, not least the particular costeffectiveness challenge that faces combination chemotherapy regimens such as the IXA +
LEN + DEX regimen. However, Takeda remains committed to reaching a positive outcome
for this appraisal (i.e. a CDF referral) and we are hopeful that NICE will continue to work with
us to find a mutually acceptable solution. Over the course of this appraisal, agreement has
been reached with the committee on a number of critical points, including ixazomib’s place in
therapy and likely use in clinical practice (i.e. in people who have had 2 or 3 prior therapies);
the relevant comparator (i.e. LEN + DEX, but not panobinostat); and the fact that IXA + LEN
+ DEX provides a significant 9‐month improvement in median PFS compared to LEN + DEX
at the IA2 in patients who have had 2 or 3 prior therapies.
However, there are a few key issues that remain to be resolved. Of these, the most
significant and concerning to Takeda is the committee’s inclusion of an arbitrary and
uncertain "treatment waning" effect for ixazomib within its preferred assumptions. This is
something we believe is without precedent in previous NICE appraisals of medicines for
RRMM and we are not aware of any biological rationale for its inclusion. Takeda believes
that such uncertain and implausible assumptions should not be considered by NICE within
the reference case for decision making purposes, but should only be considered in scenario
analyses. Within this ACD response we provide cost effectiveness results for our preferred
base case (no treatment waning) and also for a range of scenario analyses, including some
that apply treatment waning assumptions that are informed by clinical expert opinion (see
Appendix 1 for results using the PASLU/DH approved PAS for ixazomib; and see Appendix
2 for results using a revised Commercial Access Agreement (CAA)).
Takeda would emphasise that its request is that ixazomib be considered for inclusion within
the Cancer Drugs Fund (CDF). As we understand it, ixazomib matches exactly the type of
clinical situation that the CDF was designed to address. We agree with the committee that
there is uncertainty about the size of the OS benefit with ixazomib and that this can be
addressed within the CDF timeframe via data maturation in the ongoing TMM1 trial, thereby
meeting the first criterion for a CDF referral. Based on the trend in the OS data at the IA2 in
the TMM1 trial, Takeda believe it is highly plausible that a statistically significant OS benefit
will emerge in the 2/3 prior therapies sub-group as the data matures. This could substantially
reduce the ICER and also produce a more robust ICER estimate.
With regard to the second requirement for a CDF referral, Takeda is now offering an
improved CAA (see below) which reduces the ICERs to levels that we believe show clear
plausibility for cost effectiveness in the 2/3 prior therapies sub-group, not just in the
company’s base case but also in a range of plausible scenarios (see Appendix 2 of this
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response). Hence, given that we believe both of the entry criteria for the CDF are now met,
Takeda requests that the committee please reconsider ixazomib’s eligibility for the CDF.
Throughout this appraisal, Takeda has shown considerable flexibility and commitment to
finding solutions. We have made huge efforts to optimise the cost-effectiveness of ixazomib
and, as the appraisal has progressed, we have offered substantial net price reductions. Our
initial proposal in the form of a patient access scheme (PAS) was a …… straight discount on
the NHS list price of ixazomib. In our response to the first ACD Takeda proposed a CAA that
offered a …… discount on the NHS list price of ixazomib (to £…… per capsule) and also …..
……………………………... In this response to the second ACD Takeda is now proposing a
revised CAA consisting of a ……. discount on the NHS list price (to £…… per capsule) while
also ………………………………………... The revised CAA ……………………………………
…………………………………………………………...
Taking all factors into account, Takeda is optimistic that the steps we have taken in this ACD
response can now allow the committee to recommend ixazomib for the CDF. Such an
outcome would allow patients and the NHS to benefit from having timely access to ixazomib
as part of an effective and simple all-oral triplet regimen (IXA + LEN + DEX) that uniquely
combines a proteasome inhibitor and an immunomodulator.
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List of Abbreviations
Abs

Absolute

ACD

Appraisal Consultation Document

AE

Adverse event

BoR

Best overall response

CAA

Commercial Access Agreement

CEAC

Cost-effectiveness acceptability curve

CEP

Cost-effectiveness plane

CR

Complete response

DEX

Dexamethasone

ERG

Evidence Review Group

HRQL

Health-related quality of life

ICER

Incremental cost-effectiveness ratio

IA

Interim analysis

ILD

Ixa + Len + Dex

IXA

Ixazomib

LD

Len + Dex

LEN

Lenalidomide

ORR

Overall response rate

OS

Overall survival

PAS

Patient access scheme

PD

Progressive disease

PFS

Progression-free survival

PR

Partial response

QALY

Quality-adjusted life year

ref

Reference

RRMM

Relapsed/ refractory multiple myeloma

sCR

Stringent complete response

SD

Stable disease

SE

Standard error

ToT

Time on treatment

VGPR

Very good partial response
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1.

Introduction

This appendix provides the additional data associated with the response to the second
Appraisal Consultation Document (ACD, dated August 2017), including:



Overall response rates (ORR) from IA2 to which the utility regression using the IA2
data is applied, the company updated base case, and;
A utility regression analysis considering IA2 and best overall response (BoR), as a
scenario analysis.

Based on the clarifications and response to issues raised in the ACD, the company’s base
case differs from the reference case previously submitted. Table 1 summarises the changes
from the base case presented in response to the first ACD. This document presents the
updated base case results and scenario analysis results for the cost-effectiveness of
ixazomib plus lenalidomide plus dexamethasone (IXA+LEN+DEX) compared with LEN+DEX
in patients who have received 2 or 3 prior therapies.
The results in this appendix are based on the original patient access scheme (PAS)
accepted by PASLU consisting of a ….. price discount on the listed price of ixazomib.
Appendix 2 provides the results applying a substantially improved proposed Commercial
Access Agreement (CAA) with NHS England.
Table 1:

Changes to the base case

Previous base case

Current base case

Justification

Weibull curves fit to OS,
generalised gamma fit to PFS and
exponential fit to ToT

Weibull curves fit to OS, PFS
and ToT

Section 3.2.4 of the ACD
response document

IA2 utility regression applied to
IA2 BoR rates

IA2 utility regression applied to
IA2 ORR rates

Section 3.2.6 of the ACD
response document

Exclusion of time off treatment
costs in post-progression
resulting in equal postprogression costs for ixazomib
and lenalidomide arms

Inclusion of time off treatment
costs in post-progression
resulting in higher costs
associated with ixazomib
compared with lenalidomide

Section 3.2.7 of the ACD
response document

Key: ACD, appraisal consultation document; BoR, best overall response; IA, interim analysis; ORR, overall
response rate; OS, overall survival; PFS, progression free survival; ToT, time on treatment

This document first outlines the updates to the economic model (Section 2) and then
presents the results associated with the new model and base case (Section 3).

3

2.

Updated data

At this stage in the submission, the only additional data are the ORR from IA2, to which the
original utility regression using the IA2 data is applied in the company’s reference case and
the utility analysis using IA2 data and BoR assessments instead of ORR, in line with the
original IA1 analysis, which is presented as a scenario analysis.

2.1

ORR data from IA2

These data have not been presented previously and are included in the submission in
response to the ERG’s and committee’s concern associated with the mismatch of response
variables when estimating quality of life (BoR vs. ORR). The option to select BoR or ORR is
also included in the updated economic model.
As part of a clarification response, an updated utility regression analysis was conducted
which aimed to address the concerns of the ERG, namely, including all data from the IA2
data cut, adjusting additionally for age, race and prior line of therapy. The ERG also
recommended using overall response assessment (instead of BoR) which were captured at
the same time as the EQ-5D responses on the basis that this variable may be more accurate
in reflecting response associated with quality of life measurements. Therefore, this variable
superseded BoR assessments in the statistical model. The results from this regression
model were included in the clarification response document (dated 14th June 2017).
Within the previous economic model, the updated regression was applied to BoR rates
resulting in a mismatch of variables (ORR in the utility regression and BoR in the economic
model) which may lead to inconsistent results. The ERG and committee considered that this
application did not provide reliable results. To address this issue, Takeda has now included
ORR calculated by treatment arm within the updated economic model. There is a drop-down
list on the “Results” sheet from which a user can select whether to use ORR or BoR rates;
please note this is only included using IA2 data.
The ORR variable is based on records, rather than number of unique patients as was
calculated for BoR; this is due to BoR being defined as the best response attained by each
patient, whereas ORR is an overall response assessment over time (i.e. multiple responses
attained by each patient over the follow-up period). The model calculates the proportion of
patients with each response, as such the characteristic of multiple responses does not
impact the model calculations. A total of 4,101 ORR assessment records across 279 unique
patients were estimated from the IA2 data cut (2+ prior lines of therapy) as shown in Table 2.
In the updated model and base case results, the updated regression equation (as presented
in response to clarification questions) is applied to the proportion of patients in each ORR
category. This negates the concern over a mismatch of variables within the model and has a
very small impact on the cost-effectiveness results.
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Table 2:

ORR assessments by treatment arm for the 2+ prior lines population (IA2)

Treatment

PD

SD

PR

VGPR+*

Total

IXA+LEN+DEX

126

211

789

1081

2207

LEN+DEX

163

362

862

507

1894

Total

289

573

1651

1588

4101

Key: CR, complete response; ILD, Ixazomib + lenalidomide + dexamethasone; LD, lenalidomide + dexamethasone; PD,
progressive disease; sCR, stringent complete response; SD stable disease; VGPR, very good partial response.
Notes: *, VGPR includes sCR and CR.

2.2

Utility regression using IA2 and BoR

For completeness, a utility regression model was fitted to the IA2 data cut using the BoR
variable as the measure of response, evaluating RRMM patients who had at least two prior
lines of therapy. As before, a longitudinal mixed-effects regression model was fitted to the
data, which accounted for the repeated measures structure of the data. The only difference
between this utility regression and the regression previously presented to the ERG and
Appraisal Committee, was the use of BOR assessments in place of ORR assessments.
A total of 3,673 observations across 265 unique patients were included in the analysis.
The results in Table 3 show that grade 3/4 adverse events, hospitalisations and whether a
patient is ≤3 months prior to death were associated with a statistically significant effect on
utility. The presence of at least one grade 3/4 adverse event and at least one
hospitalisation both yielded a reduction in a patient’s HRQL. Death within 3 months from
the date of a patients’ utility measurement also negatively impacted HRQL and had the
greatest magnitude of effect of all variables included in the model. Male patients were
associated with higher utility scores vs. females, and white patients were associated with
lower utility values, however neither of these covariates significantly impacted HRQL.
Resulting utility values by response status (based on the mean of covariates approach)
are:


VGPR+: 0.696



PR: 0.649



SD: 0.658



PD: 0.616

This utility regression analysis is considered in a scenario presented in Section 3.
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Table 3:

Utility coefficients for parameters obtained using the EQ-5D from the
TOURMALINE-MM1 trial (2nd IA) using BoR assessments

Parameter
Intercept

Coefficient

SE

95% Lower
Confidence
Limit

95% Upper
Confidence
Limit

Abs (tvalue)

p-value

0.896

0.100

0.699

1.092

8.934

<0.001*

-0.033

0.010

-0.052

-0.014

3.462

<0.001*

-0.002

0.001

-0.005

0.001

1.342

0.181

0.025

0.028

-0.030

0.079

0.891

0.374

-0.024

0.037

-0.097

0.049

0.642

0.522

-0.118

0.028

-0.174

-0.063

4.185

<0.001*

-0.134

0.025

-0.182

-0.086

5.444

<0.001*

PR

-0.047

0.031

-0.108

0.013

1.534

(0.126)

SD

-0.038

0.042

-0.119

0.044

0.905

(0.336)

PD

-0.080

0.121

-0.317

0.156

0.666

(0.506)

Grade 3/4 AE
(ref=0)
≥1
Age (years)
Gender
(ref=female)
Male
Race (ref=nonwhite)
White
Total number of
hospitalisations
(ref=0)
≥1
Death within 3
months (ref=no)
Yes
Best overall
response
assessment
(ref=VGPR+)

Key: Abs, absolute; AE, adverse event; PD, progressive disease; PR, partial response; ref, reference; SD, stable disease;
SE, standard error; VGPR+, very good partial response; * statistically significant at 5% level.
Notes: VGPR+ includes CR, PR, sCR and VGPR.
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3.

Updated results

This Section presents the results associated with the updated model when applying the
PASLU/DH approved PAS consisting of a ….. price discount on the listed price of ixazomib.
The updated model has been sent as a separate document: “Ixazomib model NICE Updated
ACD2 (26092017)’’
Table 1, presented in Section 1, summarises the changes to the base case following the
previous ACD response (dated 17th May 2017).

3.1

Updated base case results

The base case results for IXA+LEN+DEX compared with LEN+DEX are shown in Table 4 for
the patient population that have had at least two prior therapies, used to represent a 3rd line
treatment positioning for ixazomib. The list price of ixazomib has been discounted using the
PASLU/DH agreed PAS of ….., resulting in a price of ……. per capsule.
Table 4:

Base case results of updated model with PAS

Treatment

Total
Costs £

Total
QALYs

IXA+LEN+DEX

…………

3.68

LEN+DEX

…………

2.70

Incremental
costs

Incremental
QALYs

£121,062

0.97

ICER

£124,242

Key: DEX, dexamethasone; ICER, incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; QALY, qualityadjusted life year

3.2

Updated probabilistic sensitivity analysis

Probabilistic sensitivity analysis was conducted using the updated model with the PAS
discount applied to ixazomib.
Figure 1 presents the cost-effectiveness plane (CEP) for IXA+LEN+DEX compared with
LEN+DEX for the 2+ prior lines population. The 1,000 PSA iterations are presented in Figure
1 and Figure 2 as a CEP and a cost-effectiveness acceptability curve (CEAC). Mean
incremental QALYs gained from IXA+LEN+DEX compared to LEN+DEX for the 2+ prior
lines population were 0.98. Mean incremental costs were £121,418. The resulting
probabilistic ICER is £124,150 which is comparable to the deterministic ICER of £124,242
indicated that the deterministic results are a good approximation of the mean probabilistic
value.
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Figure 1:

Cost-effectiveness plane from 1,000 PSA iterations for IXA+LEN+DEX
compared with LEN+DEX - 2+ prior lines

Key: DEX, dexamethasone; IXA, ixazomib; LEN, lenalidomide; PSA, probabilistic sensitivity analysis; QALYs,
quality adjusted life years; WTP, willingness to pay

Figure 2:

CEAC for IXA+LEN+DEX compared with LEN+DEX – 2+ prior lines

Key: CEAC, cost-effectiveness acceptability curve; DEX, dexamethasone; IXA, ixazomib; LEN, lenalidomide

3.3

Updated scenario analyses

The following scenarios are considered for IXA+LEN+DEX compared with LEN+DEX:


Use of the utility regression described in Section 2.2 which uses BoR assessments in
place of ORR assessments using the IA2 data
8





Application of the ToT to PFS ratio from the clinical trial
Impact of treatment waning assumptions
Impact of varying the cycle cap applied to lenalidomide

In the base case, utilities are captured using a utility regression fit to the IA2 data using the
ORR variable to capture response. This variable was selected in the base case as ORR was
measured at the same time points as EQ-5D assessments in the clinical trial. For
completeness, the company consider the impact on results using the utility regression
described in Section 2.2 which uses BoR assessments in place of ORR assessments using
the IA2 data, Table 5 presents these results.
Table 5:

Scenario analysis: utility analysis using the BoR variable with PAS

Treatment

Total Costs
£

Total
QALYs

IXA+LEN+DEX

…………

3.99

LEN+DEX

…………

2.92

Incremental
costs

Incremental
QALYs

£121,062

1.07

ICER

£113,265

Key: DEX, dexamethasone; ICER, incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; QALY, qualityadjusted life year

In the base case, Weibull curves are fit to the OS, PFS and ToT data and the ToT data are
used to capture time on treatment with IXA+LEN+DEX and LEN+DEX. Assuming these
parametric distributions results in 91.58% and 100% of time in the PFS health state spent on
treatment with ixazomib or lenalidomide, respectively. This is compared with 93.72% and
100% observed in the clinical trial. A scenario analysis considers modelling time on
treatment by assuming the ToT equal to PFS then applying the ratio of ToT to PFS from the
clinical trial. Table 6 presents the results from this analysis.
Table 6:

Scenario analysis: PFS costing and ratio of ToT to PFS from clinical trial with
PAS

Treatment

Total Costs
£

Total
QALYs

IXA+LEN+DEX

…………

3.68

LEN+DEX

…………

2.70

Incremental
costs

Incremental
QALYs

£127,504

0.97

ICER

£130,899

Key: DEX, dexamethasone; ICER, incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; QALY, qualityadjusted life year

Table 7 presents the results of PFS costing and the ratio of ToT to PFS from the clinical trial
using the original parametric curve fits: Weibull fit to OS, generalised gamma fit to PFS and
exponential fit to ToT.

9

Table 7:

Scenario analysis: PFS costing, ratio of ToT to PFS from clinical trial and
original parametric curve fits with PAS

Treatment

Total Costs
£

Total
QALYs

IXA+LEN+DEX

…………

3.71

LEN+DEX

…………

2.73

Incremental
costs

Incremental
QALYs

£165,386

0.98

ICER

£168,729

Key: DEX, dexamethasone; ICER, incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; QALY, qualityadjusted life year

In the base case, the parametric curve fits are based on the observed clinical data and
statistical validity. These curves have been deemed clinically plausible by clinicians, given
the observed data. The impact of uncertainty associated with extrapolation and treatment
waning is explored within scenario analyses in line with the NICE methods guidance. Three
scenarios are presented in this document:


Treatment waning applied in both IXA+LEN+DEX and LEN+DEX arms, beginning
after 42.5 months over a 5-year duration



Treatment waning applied in both IXA+LEN+DEX and LEN+DEX arms, beginning
after 32 months over a 5-year duration



Treatment waning applied in both IXA+LEN+DEX and LEN+DEX arms, beginning
after 42.5 months over a 5-year duration for IXA+LEN+DEX and beginning after 35.5
months over a 5-year duration for LEN+DEX

The rationale for these scenarios is documented in the response to the ACD document.
Table 8, Table 9 and Table 10 present the results of each scenario, respectively.
Table 8:

Scenario analysis: treatment waning applied in both IXA+LEN+DEX and
LEN+DEX arms, beginning after 42.5 months over a 5-year duration with PAS

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

………….

3.41

LEN+DEX

………….

2.58

£119,060

Incremental
QALYs

0.83

ICER

£144,031

Key: DEX, dexamethasone; ICER, incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; QALY, qualityadjusted life year
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Table 9:

Scenario analysis: treatment waning applied in both IXA+LEN+DEX and
LEN+DEX arms, beginning after 32 months over a 5-year duration with PAS

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

…………

3.34

LEN+DEX

…………

2.53

£117,913

Incremental
QALYs

ICER

0.80

£146,853

Key: DEX, dexamethasone; ICER, incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; QALY, qualityadjusted life year

Table 10:

Scenario analysis: treatment waning applied in both IXA+LEN+DEX and
LEN+DEX arms, beginning after 42.5 months over a 5-year duration for
IXA+LEN+DEX and beginning after 35.5 months over a 5-year duration for
LEN+DEX with PAS

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

…………

3.40

LEN+DEX

…………

2.55

£118,990

Incremental
QALYs

ICER

0.85

£139,883

Key: DEX, dexamethasone; ICER, incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; QALY, qualityadjusted life year

In the base case, the PAS associated with lenalidomide (the manufacturer refunds drug
costs for all patients after 26 cycles) was included. Table 11 and Table 12 present the results
associated with variations of this PAS where the manufacturer refunds drug costs for all
patients after 22 and 20 cycles, respectively.
Table 11:

Scenario analysis: PAS applied to lenalidomide where the manufacturer
refunds drug costs for all patients after 22 cycles with PAS applied to ixazomib

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

…………

3.68

LEN+DEX

…………

2.70

£119,088

Incremental
QALYs

0.97

ICER

£122,217

Key: DEX, dexamethasone; ICER, incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide;
PAS, patient access scheme; PAS, patient access scheme; QALY, quality-adjusted life year
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Table 12:

Scenario analysis: PAS applied to lenalidomide where the manufacturer
refunds drug costs for all patients after 20 cycles with PAS applied to ixazomib

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

…………

3.68

LEN+DEX

…………

2.70

£118,113

Incremental
QALYs

0.97

ICER

£121,216

Key: DEX, dexamethasone; ICER, incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide;
PAS, patient access scheme; PAS, patient access scheme; QALY, quality-adjusted life year
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4.

Conclusion

The company is seeking a recommendation for the use of ixazomib within the Cancer Drugs
Fund (CDF) in RRMM patients after 2 or 3 prior therapies, a positioning which is in line with
the expected use of ixazomib in clinical practice as agreed with the committee.
The economic model has been updated to address concerns and issues raised in the first
and second ACDs (dated April 2017 and August 2017, respectively) for ixazomib. Most of
the modifications from the original submission were presented in response to the first ACD
(dated May 2017). Following the second appraisal committee meeting, agreement has been
reached with the committee on a number of critical points, including ixazomib’s place in
therapy and likely use in clinical practice, the relevant comparator and the fact that IXA +
LEN + DEX provides a significant 9‐month improvement in median PFS compared to LEN +
DEX at the IA2 in patients who have had 2 or 3 prior therapies. This document, Appendix 2
and the main ACD response document reflected the agreed upon assumptions described
above and address the outstanding issues discussed in the second ACD (dated August
2017), namely OS extrapolation including treatment waning, PFS vs. ToT costing and utility
analyses. The impact of the model modifications is a base case ICER estimate of £124,242
per QALY gained with a PAS applied to ixazomib, for IXA+LEN+DEX compared with
LEN+DEX in RRMM patients who have received 2/3 prior therapies. The scenario analyses
presented in Section 3.2 indicate the importance of OS uncertainty in its impact on the ICER.
The base case ICER is an improvement on the ICERs based on the ERG analysis presented
in Section 3.20 of the ACD (a range of analyses showing ICERs of £125,000 to £274,000
per QALY gained). The improved ICERs are associated with the use of Weibull curves fit to
OS, PFS and ToT and the utility regression using IA2 data applied to ORR. The use of the
Weibull distribution across all three parametric functions negates concerns associated with
the relationship of OS with PFS and PFS with ToT raised by the ERG and committee
(Section 3.2.4 of ACD response). The application of the utility regression using IA2 data
applied to ORR makes use of all the data available and accounts for quality of life within the
economic model using consistent methods to produce robust results (Section 3.2.6 of the
ACD response). The base case ICERs also include off-treatment post-progression treatment
costs, in line with the ERG’s assumption about post-progression treatment. The inclusion of
off-treatment post-progression treatment costs increases the ICER, but the impact of this is
more than offset using the IA2 data in the utility regression.
The ERG and committee considered the impact of treatment waning when calculating their
ICERs. We disagree that treatment waning should be explored in the base case. The base
case parametric curves follow correct statistical methodology and the company have
provided support for both internal and external validation. The case for including treatment
waning only as a scenario analysis is provided in Section 3.2.5 of the ACD response. It is
important that a decision regarding the NICE recommendation of ixazomib is not heavily
influenced by an assumption which purely explores the potential for uncertainty within the
model and is not wholly supported by clinical experts. The parameters associated with the
treatment waning assumption are largely unknown and, as discussed in Section 3.2.5,
clinician feedback suggests that the “true” parameters likely differ from the committee’s
preferred reference case. Therefore, we have presented the impact of extrapolation and
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treatment waning as scenarios in Section 3.3, ICERs shown to range from £139,911 to
£146,853.
Following the feedback from the NICE Committee in the first ACD, Takeda recognised that
the ICERs for IXA+LEN+DEX compared with LEN+DEX were too high to be considered a
cost-effective use of NHS health care resources in England and Wales, or to meet the
criterion of plausible cost-effectiveness to quality for consideration for the Cancer Drugs
Fund (CDF). Therefore, Takeda has engaged with NHS England and defined a potential
CAA that would apply if ixazomib were recommended by NICE for inclusion in the CDF.
Appendix 2 presents the ICERs with the CAA applied, which reduces the base case ICER
with updated model to £32,483 per QALY gained.
Takeda would emphasise that its request is that ixazomib be considered for inclusion within
the CDF. We agree with the committee that there is uncertainty about the size of the OS
benefit with ixazomib and that this can be addressed within the CDF timeframe via data
maturation in the ongoing TMM1 trial. In recognition of this, Takeda has shown considerable
commitment to finding solutions and flexibility as demonstrated by the current CAA which
reduces the ICERs to levels that we believe show clear plausibility for cost effectiveness in
the 2/3 prior therapies sub-group, not just in the company’s base case but also in a range of
plausible scenarios.
Takeda remains committed to reaching a positive outcome for this appraisal (i.e. a CDF
recommendation) and we are hopeful that NICE will continue to work with us to find a
mutually acceptable solution.
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1.

Introduction

This appendix provides the additional data associated with the response to the second
Appraisal Consultation Document (ACD, dated August 2017), including:



Overall response rates (ORR) from IA2 to which the utility regression using the IA2
data is applied, the company updated base case, and;
A utility regression analysis considering IA2 and best overall response (BoR), as a
scenario analysis.

These data are incorporated in an updated economic model and updated results are
presented in Section 3. At this stage of the submission, no further evidence is provided.
Based on the clarifications and response to issues raised in the ACD, the company’s base
case differs from the reference case previously submitted. Table 1 summarises the changes
from the base case presented in response to the first ACD. This document presents the
updated base case results and scenario analysis results for the cost-effectiveness of
ixazomib plus lenalidomide plus dexamethasone (IXA+LEN+DEX) compared with LEN+DEX
in patients who have received 2 or 3 prior therapies.
The results in this appendix are based on the ………………………… proposed Commercial
Access Agreement (CAA) with NHS England. This consists of ……. per capsule (……..
discount on list price) ………………………………….. Appendix 1 provides the results
applying the PASLU/DH approved PAS.
Table 1:

Changes to the base case

Previous base case

Current base case

Justification

Weibull curves fit to OS,
generalised gamma fit to PFS and
exponential fit to ToT

Weibull curves fit to OS, PFS
and ToT

Section 3.2.4 of the ACD
response document

IA2 utility regression applied to
IA2 BoR rates

IA2 utility regression applied to
IA2 ORR rates

Section 3.2.6 of the ACD
response document

Exclusion of time off treatment
costs in post-progression
resulting in equal postprogression costs for ixazomib
and lenalidomide arms

Inclusion of time off treatment
costs in post-progression
resulting in higher costs
associated with ixazomib
compared with lenalidomide

Section 3.2.7 of the ACD
response document

Key: ACD, appraisal consultation document; BoR, best overall response; IA, interim analysis; ORR, overall
response rate; OS, overall survival; PFS, progression free survival; ToT, time on treatment

This document first outlines the updates to the economic model (Section 2) and then
presents the results associated with the new model and base case (Section 3).
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2.

Updated data and analyses

At this stage in the submission, the only additional data are the ORR from IA2, to which the
original utility regression using the IA2 data is applied in the company’s reference case and
the utility analysis using IA2 data and BoR assessments instead of ORR, in line with the
original IA1 analysis, which is presented as a scenario analysis.

2.1

ORR data from IA2

These data have not been presented previously and are included in the submission in
response to the evidence review group’s (ERG’s) and committee’s concern associated with
the mismatch of response variables when estimating quality of life (BoR vs. ORR). The
option to select BoR or ORR is also included in the updated economic model.
As part of a clarification response, an updated utility regression analysis was conducted
which aimed to address the concerns of the ERG, namely, including all data from the IA2
data cut, adjusting additionally for age, race and prior line of therapy. The ERG also
recommended using overall response assessment (instead of BoR) which were captured at
the same time as the EQ-5D responses on the basis that this variable may be more accurate
in reflecting response associated with quality of life measurements. Therefore, this variable
superseded BoR assessments in the statistical model. The results from this regression
model were included in the clarification response document (dated 14th June 2017).
Within the previous economic model, the updated regression was applied to BoR rates
resulting in a mismatch of variables (ORR in the utility regression and BoR in the economic
model) which may lead to inconsistent results. The ERG and committee considered that this
application did not provide reliable results. To address this issue, Takeda has now included
ORR calculated by treatment arm within the updated economic model. There is a drop-down
list on the “Results” sheet from which a user can select whether to use ORR or BoR rates;
please note this is only included using IA2 data.
The ORR variable is based on records, rather than number of unique patients as was
calculated for BoR; this is due to BoR being defined as the best response attained by each
patient, whereas ORR is an overall response assessment over time (i.e. multiple responses
attained by each patient over the follow-up period). The model calculates the proportion of
patients with each response, as such the characteristic of multiple responses does not
impact the model calculations. A total of 4,101 ORR assessment records across 279 unique
patients were estimated from the IA2 data cut (2+ prior lines of therapy) as shown in Table 2.
In the updated model and base case results, the updated regression equation (as presented
in response to clarification questions) is applied to the proportion of patients in each ORR
category. This negates the concern over a mismatch of variables within the model and has a
very small impact on the cost-effectiveness results.
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Table 2:

ORR assessments by treatment arm for the 2+ prior lines population (IA2)

Treatment

PD

SD

PR

VGPR+*

Total

IXA+LEN+DEX

126

211

789

1081

2207

LEN+DEX

163

362

862

507

1894

Total

289

573

1651

1588

4101

Key: CR, complete response; IXA+LEN+DEX, Ixazomib + lenalidomide + dexamethasone; LEN+DEX,
lenalidomide + dexamethasone; PD, progressive disease; sCR, stringent complete response; SD stable
disease; VGPR, very good partial response.
Notes: *, VGPR includes sCR and CR.

2.2

Utility regression using IA2 and BoR

For completeness, a utility regression model was fitted to the IA2 data cut using the BoR
variable as the measure of response, evaluating RRMM patients who had at least two prior
lines of therapy. As before, a longitudinal mixed-effects regression model was fitted to the
data, which accounted for the repeated measures structure of the data. The only difference
between this utility regression and the regression previously presented to the ERG and
Appraisal Committee, was the use of BOR assessments in place of ORR assessments.
A total of 3,673 observations across 265 unique patients were included in the analysis.
The results in Table 3 show that grade 3/4 adverse events, hospitalisations and whether a
patient is ≤3 months prior to death were associated with a statistically significant effect on
utility. The presence of at least one grade 3/4 adverse event and at least one
hospitalisation both yielded a reduction in a patient’s HRQL. Death within 3 months from
the date of a patients’ utility measurement also negatively impacted HRQL and had the
greatest magnitude of effect of all variables included in the model. Male patients were
associated with higher utility scores vs. females, and white patients were associated with
lower utility values, however neither of these covariates significantly impacted HRQL.
Resulting utility values by response status (based on the mean of covariates approach)
are:


VGPR+: 0.696



PR: 0.649



SD: 0.658



PD: 0.616

This utility regression analysis is considered in a scenario presented in Section 3.
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Table 3:

Utility coefficients for parameters obtained using the EQ-5D from the
TOURMALINE-MM1 trial (2nd IA) using BoR assessments

Parameter
Intercept

Coefficient

Standard
Error

95% Lower
Confidence
Limit

95% Upper
Confidence
Limit

Abs(tvalue)

p-value

0.896

0.100

0.699

1.092

8.934

<0.001*

-0.033

0.010

-0.052

-0.014

3.462

<0.001*

-0.002

0.001

-0.005

0.001

1.342

0.181

0.025

0.028

-0.030

0.079

0.891

0.374

-0.024

0.037

-0.097

0.049

0.642

0.522

-0.118

0.028

-0.174

-0.063

4.185

<0.001*

-0.134

0.025

-0.182

-0.086

5.444

<0.001*

-0.047

0.031

-0.108

0.013

1.534

(0.126)

-0.038

0.042

-0.119

0.044

0.905

(0.336)

-0.080

0.121

-0.317

0.156

0.666

(0.506)

Grade 3/4 AE (ref=0)
≥1
Age (years)
Gender (ref=female)
Male
Race (ref=non-white)
White
Total number of
hospitalisations (ref=0)
≥1
Death within 3 months
(ref=no)
Yes
Best overall response
assessment (ref=VGPR+)
PR
SD
PD

Key: Abs, absolute; AE, adverse event; PD, progressive disease; PR, partial response; ref, reference; SD, stable disease;
SE, standard error; VGPR+, very good partial response; * statistically significant at 5% level.
Notes: VGPR+ includes CR, PR, sCR and VGPR.
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3.

Updated results

This Section presents the results associated with the updated model when applying the
proposed CAA consisting of …….. per capsule (……. discount on the list price of ixazomib)
and ……………….. The updated model has been sent as a separate document: “Ixazomib
model NICE Updated ACD2 (26092017).”
Table 1, presented in Section 1, summarises the changes to the base case following the
previous ACD response (dated 17th May 2017).

3.1

Updated base case results

The base case results for IXA+LEN+DEX compared with LEN+DEX are shown in Table 4 for
the patient population that have had 2 or 3 prior therapies, used to represent a 3rd or 4th line
treatment positioning for ixazomib. The list price of ixazomib has been discounted using the
proposed CAA of ……… per capsule and ………………..
Table 4:

Base case results of updated model with proposed CAA discount ……………..
……….. to ixazomib

Treatment

Total Costs
£

Total
QALYs

IXA+LEN+DEX

……………

3.68

LEN+DEX

……………

2.70

Incremental
costs

Incremental
QALYs

£31,652

0.97

ICER

£32,483

Key: DEX, dexamethasone; ICER, incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; QALY, qualityadjusted life year

3.2

Updated probabilistic sensitivity analysis

Probabilistic sensitivity analysis was conducted using the updated model with the proposed
CAA applied to ixazomib.
Figure 1 presents the cost-effectiveness plane (CEP) for IXA+LEN+DEX compared with
LEN+DEX for the 2+ prior lines population. The 1,000 PSA iterations are presented in Figure
1 and Figure 2 as a CEP and a cost-effectiveness acceptability curve (CEAC). Mean
incremental QALYs gained from IXA+LEN+DEX compared to LEN+DEX for the 2+ prior
lines population were 0.98. Mean incremental costs were £31,404. The resulting probabilistic
ICER is £31,928 which is comparable to the deterministic ICER of £32,483 indicated that the
deterministic results are a good approximation of the mean probabilistic value.
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Figure 1:

Cost-effectiveness plane from 1,000 PSA iterations for IXA+LEN+DEX
compared with LEN+DEX - 2+ prior lines

Key: DEX, dexamethasone; IXA, ixazomib; LEN, lenalidomide; PSA, probabilistic sensitivity analysis; QALYs,
quality adjusted life years; WTP, willingness to pay

Figure 2:

CEAC for IXA+LEN+DEX compared with LEN+DEX – 2+ prior lines

Key: CEAC, cost-effectiveness acceptability curve; DEX, dexamethasone; IXA, ixazomib; LEN, lenalidomide

3.3

Updated scenario analyses

The following scenarios are considered for IXA+LEN+DEX compared with LEN+DEX:


Use of the utility regression described in Section 2.2 which uses BoR assessments in
place of ORR assessments using the IA2 data
10





Application of the ToT to PFS ratio from the clinical trial
Impact of treatment waning assumptions
Impact of varying the cycle cap applied to lenalidomide

In the base case, utilities are captured using a utility regression fit to the IA2 data using the
ORR variable to capture response. This variable was selected in the base case as ORR was
measured at the same time points as EQ-5D assessments in the clinical trial. For
completeness, the company consider the impact on results using the utility regression
described in Section 2.2 which uses BoR assessments in place of ORR assessments using
the IA2 data, Table 5 presents these results.
Table 5:

Scenario analysis: utility analysis using the BoR variable with proposed CAA
discount ………………………. to ixazomib

Treatment

Total Costs
£

Total
QALYs

IXA+LEN+DEX

…………..

3.99

LEN+DEX

.................

2.92

Incremental
costs

Incremental
QALYs

£31,652

1.07

ICER

£29,613

Key: BoR, best overall response rate; CAA, commercial access agreement; DEX, dexamethasone; ICER,
incremental cost effectiveness ratio; IXA, ixazomib; LEN, lenalidomide; QALY, quality-adjusted life year

In the base case, Weibull curves are fit to the OS, PFS and ToT data and the ToT data are
used to capture time on treatment with IXA+LEN+DEX and LEN+DEX. Assuming these
parametric distributions results in 91.58% and 100% of time in the PFS health state spent on
treatment with ixazomib or lenalidomide, respectively. This is compared with 93.72% and
100% observed in the clinical trial. A scenario analysis considers modelling time on
treatment by assuming the ToT equal to PFS then applying the ratio of ToT to PFS from the
clinical trial. Table 6 presents the results from this analysis.
Table 6:

Scenario analysis: PFS costing and ratio of ToT to PFS from clinical trial with
proposed CAA discount ………………………… to ixazomib

Treatment

Total Costs
£

Total
QALYs

IXA+LEN+DEX

…………..

3.68

LEN+DEX

…………..

2.70

Incremental
costs

Incremental
QALYs

£35,425

0.97

ICER

£36,368

Key: CAA, commercial access agreement; DEX, dexamethasone; ICER, incremental cost effectiveness ratio;
IXA, ixazomib; LEN, lenalidomide; PFS, progression free survival; QALY, quality-adjusted life year; ToT, time
on treatment

Table 7 presents the results of PFS costing and the ratio of ToT to PFS from the clinical trial
using the original parametric curve fits: Weibull fit to OS, generalised gamma fit to PFS and
exponential fit to ToT.
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Table 7:

Scenario analysis: PFS costing, ratio of ToT to PFS from clinical trial and
original parametric curve fits with proposed CAA discount ……………….
…………. to ixazomib

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

………….

3.71

LEN+DEX

………….

2.73

£36,428

Incremental
QALYs

ICER

0.98

£37,165

Key: CAA, commercial access agreement; DEX, dexamethasone; ICER, incremental cost effectiveness ratio;
IXA, ixazomib; LEN, lenalidomide; PFS, progression free survival; QALY, quality-adjusted life year; ToT, time
on treatment

In the base case, the parametric curve fits are based on the observed clinical data and
statistical validity. These curves have been deemed clinically plausible by clinicians, given
the observed data. The impact of uncertainty associated with extrapolation and treatment
waning is explored within scenario analyses in line with the NICE methods guidance. Three
scenarios are presented in this document:




Treatment waning applied in both IXA+LEN+DEX and LEN+DEX arms, beginning
after 42.5 months over a 5-year duration
Treatment waning applied in both IXA+LEN+DEX and LEN+DEX arms, beginning
after 32 months over a 5-year duration
Treatment waning applied in both IXA+LEN+DEX and LEN+DEX arms, beginning
after 42.5 months over a 5-year duration for IXA+LEN+DEX and beginning after 35.5
months over a 5-year duration for LEN+DEX

The rationale for these scenarios is documented in the response to the ACD document.
Table 8, Table 9 and Table 10 present the results of each scenario, respectively.
Table 8:

Scenario analysis: treatment waning applied in both IXA+LEN+DEX and
LEN+DEX arms, beginning after 42.5 months over a 5-year duration with
proposed CAA discount ……………………….. to ixazomib

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

………….

3.41

LEN+DEX

………….

2.58

£31,440

Incremental
QALYs

0.83

ICER

£38,034

Key: CAA, commercial access agreement; DEX, dexamethasone; ICER, incremental cost effectiveness ratio;
IXA, ixazomib; LEN, lenalidomide; QALY, quality-adjusted life year
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Table 9:

Scenario analysis: treatment waning applied in both IXA+LEN+DEX and
LEN+DEX arms, beginning after 32 months over a 5-year duration with
proposed CAA discount ………………………… to ixazomib

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

………….

3.34

LEN+DEX

………….

2.53

£31,258

Incremental
QALYs

ICER

0.80

£38,930

Key: CAA, commercial access agreement; DEX, dexamethasone; ICER, incremental cost effectiveness ratio;
IXA, ixazomib; LEN, lenalidomide; QALY, quality-adjusted life year

Table 10:

Scenario analysis: treatment waning applied in both IXA+LEN+DEX and
LEN+DEX arms, beginning after 42.5 months over a 5-year duration for
IXA+LEN+DEX and beginning after 35.5 months over a 5-year duration for
LEN+DEX with proposed CAA discount ………………………… to ixazomib

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

………….

3.40

LEN+DEX

…………..

2.55

£31,380

Incremental
QALYs

ICER

0.85

£36,890

Key: CAA, commercial access agreement; DEX, dexamethasone; ICER, incremental cost effectiveness ratio;
IXA, ixazomib; LEN, lenalidomide; QALY, quality-adjusted life year

In the base case, the PAS associated with lenalidomide (the manufacturer refunds drug
costs for all patients after 26 cycles) was included. Table 11 and Table 12 present the results
associated with variations of this PAS where the manufacturer refunds drug costs for all
patients after 22 and 20 cycles, respectively.
Table 11:

Scenario analysis: PAS applied to lenalidomide where the manufacturer
refunds drug costs for all patients after 22 cycles with proposed CAA discount
………………………….. to ixazomib

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

…………..

3.68

LEN+DEX

…………..

2.70

£29,678

Incremental
QALYs

0.97

ICER

£30,458

Key: CAA, commercial access agreement; DEX, dexamethasone; ICER, incremental cost effectiveness ratio;
IXA, ixazomib; LEN, lenalidomide; PAS, patient access scheme; QALY, quality-adjusted life year
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Table 12:

Scenario analysis: PAS applied to lenalidomide where the manufacturer
refunds drug costs for all patients after 20 cycles with proposed CAA discount
…………………………. to ixazomib

Treatment

Total Costs
£

Total
QALYs

Incremental
costs

IXA+LEN+DEX

………….

3.68

LEN+DEX

………….

2.70

£28,703

Incremental
QALYs

0.97

ICER

£29,457

Key: CAA, commercial access agreement; DEX, dexamethasone; ICER, incremental cost effectiveness ratio;
IXA, ixazomib; LEN, lenalidomide; PAS, patient access scheme; QALY, quality-adjusted life year
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4.

Conclusion

The company is seeking a recommendation for the use of ixazomib within the Cancer Drugs
Fund (CDF) in RRMM patients after 2 or 3 prior therapies, a positioning which is in line with
the expected use of ixazomib in clinical practice as agreed with the committee.
The economic model has been updated to address concerns and issues raised in the first
and second ACDs (dated April 2017 and August 2017, respectively) for ixazomib. Most of
the modifications from the original submission were presented in response to the first ACD
(dated May 2017). Following the second appraisal committee meeting, agreement has been
reached with the committee on a number of critical points, including ixazomib’s place in
therapy and likely use in clinical practice, the relevant comparator and the fact that IXA +
LEN + DEX provides a significant 9‐month improvement in median PFS compared to LEN +
DEX at the IA2 in patients who have had 2 or 3 prior therapies. This document, Appendix 1
and the main ACD response document reflect the agreed upon assumptions described
above and address the outstanding issues discussed in the second ACD (dated August
2017), namely OS extrapolation including treatment waning, PFS vs ToT costing and utility
analyses. Appendix 1 presents the updated base case ICER of £124,242 per QALY gained
(with the PASLU/DH approve PAS, in line with the original submission) for IXA+LEN+DEX
vs. LEN+DEX in patients who have received 2/3 prior therapies.
Following the feedback from the NICE Committee in the first ACD, Takeda recognised that
the ICERs for IXA+LEN+DEX compared with LEN+DEX were too high to be considered a
cost-effective use of NHS health care resources in England and Wales, or to meet the
criterion of plausible cost-effectiveness to quality for consideration for the CDF. Following
this and prior to the second appraisal committee meeting, Takeda engaged with NHS
England and defined a potential Commercial Access Agreement (CAA) that would apply if
ixazomib were recommended by NICE for inclusion in the CDF. In response to the first
ACD, results were presented applying the CAA which considered a cost of ……. per capsule
and ………………... The response from the NICE Committee in the second ACD was that
this CAA still resulted in ICERs that did not demonstrate plausible cost-effectiveness.
Therefore, Takeda now propose a …………………………. CAA of …… per capsule and …..
……………... The cost effectiveness results associated with this revised offer are presented
in this document.
The intention of the CAA is to:



Address uncertainty regarding the cost-effectiveness of ixazomib (via the inclusion of
a cycle cap for ixazomib)
Reduce the ICER to a level that shows plausible potential for cost-effectiveness in
the 2/3 prior therapy population at the relevant threshold (via the combined effect of
the cycle cap and a reduced net price arising from a rebate mechanism)

Application of the CAA within the model reduces the base case ICER estimate to £32,483
per QALY gained for IXA+LEN+DEX vs. LEN+DEX in patients receiving 2/3 prior therapies,
which is the clinically relevant positioning in the RRMM treatment pathway for ixazomib. This
demonstrates the potential, under the CAA, for ixazomib to be considered cost-effective for
inclusion in the CDF.
15

Takeda would emphasise that its request is that ixazomib be considered for inclusion within
the CDF. We agree with the committee that there is uncertainty about the size of the OS
benefit with ixazomib and that this can be addressed within the CDF timeframe via data
maturation in the ongoing TMM1 trial. In recognition of this, Takeda has shown considerable
commitment to finding solutions and flexibility as demonstrated by the current CAA which
reduces the ICERs to levels that we believe show clear plausibility for cost effectiveness in
the 2/3 prior therapies sub-group, not just in the company’s base case but also in a range of
plausible scenarios.
Takeda remains committed to reaching a positive outcome for this appraisal (i.e. a CDF
recommendation) and we are hopeful that NICE will continue to work with us to find a
mutually acceptable solution.
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Example 1
1

We are concerned that this recommendation may imply that …………..

Are the summaries of clinical and cost effectiveness reasonable interpretations of the evidence?
Are the provisional recommendations sound and a suitable basis for guidance to the NHS?
Myeloma UK is obviously very disappointed by the negative decision reached by the Appraisal
Committee in relation to ixazomib, lenalidomide and dexamethasone as a treatment for relapsed
myeloma following its second appraisal meeting.
That said, we are glad that the Committee is consulting further before reaching a final decision
and welcome the opportunity to comment.
A number of issues in this appraisal have been well rehearsed and we therefore do not intend to
go over them again in detail. We refer the Committee to our previous submissions.
However, the key arguments in favour of securing access to this highly effective new treatment
remain as important as ever. They are set out below along with more detailed comment on
issues we have not covered previously.
It is important that the Committee has recognised that myeloma patients and their loved ones
would welcome more treatment options and that progression free survival is important to
patients. We also note the Committee’s acknowledgement that this treatment improves PFS
after 2 or 3 therapies and that combining an immunomodulatory agent with a proteasome
inhibitor is an important development in myeloma treatment.
However, we wish to record that this does not reflect the strength of opinion in the myeloma
patient community for whom this treatment would not just be welcome, but who view it as a very
significant new option in the myeloma pathway. We also do not believe that it reflects fully the
unmet need which exists in this patient population, given the heterogenous and complex nature
of myeloma as a relapsing and remitting illness which evolves over time.

2

Has all of the relevant evidence been taken into account?
The need for a range of effective treatment options is particularly acute in myeloma
Myeloma is a highly individual, complex, relapsing and remitting cancer which evolves and
becomes resistant to treatment. It is crucial to have a range of novel agents available to ensure
that doctors have the prescribing options they need to deliver optimum care to patients. Patients
need access to the treatments that will give them the best chance of a response.

3

Has all of the relevant evidence been taken into account?
Triple therapy combinations are a “gold standard of care” in myeloma.
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Triple therapy regimens such as ixazomib, lenalidomide and dexamethasone which include a
proteasome inhibitor and an immunomodulatory agent are increasingly seen as the international
standard in the treatment of myeloma. None are available routinely in the UK. As a point of
principle, it is not acceptable for myeloma patients in the UK to be denied access to proven
effective treatments which are available in comparator countries.
4

Has all of the relevant evidence been taken into account?
Ixazomib is a safe, highly effective treatment in relapsed myeloma
There is UK and global consensus amongst clinicians and patient groups that ixazomib is a
highly effective treatment for myeloma patients. The TOURMALINE-MM1 trial demonstrated a
significant progression free survival (PFS) benefit of 9 months for ixazomib in the target
population for the NICE appraisal and that ixazomib is well tolerated by patients.

5

Has all of the relevant evidence been taken into account?
The benefits delivered by ixazomib are hugely important to myeloma patients
We know that additional PFS is valued hugely by patients. It is also incredibly important to
patients that treatments are well tolerated so they have the best quality of life possible enabling
them to continue to participate in activities they enjoy and spend quality time with loved ones.
This is important to all of us, but even more so to patients who are living with an incurable
disease.

6

Has all of the relevant evidence been taken into account?
Are the summaries of clinical and cost effectiveness reasonable interpretations of the evidence?
Ixazomib delivers patient and systems benefit through innovation
Ixazomib is the first oral proteasome inhibitor, a significant breakthrough, delivering meaningful
benefit both to patients and to the wider NHS.
Its oral regimen is valued by patients who find it difficult to attend regular hospital appointments;
whether they are frail and elderly, or have work or family commitments. This is important for the
carers of myeloma patients too, as oral treatment options can reduce the burden on carers of
attending hospital visits.
This patient benefit is delivered with no additional practical burden to the NHS. We do not
believe that the innovation benefit to patients of an oral proteasome inhibitor have been reflected
fully in the committee’s deliberations.
Has all of the relevant evidence been taken into account?
Are the summaries of clinical and cost effectiveness reasonable interpretations of the evidence?
Summary
Taking all the factors above into account we would argue strongly that:



Myeloma patients in the UK deserve, as a point of principle, access to the
international gold standard of triplet combination treatments
Ixazomib, lenalidomide and dexamethasone delivers much needed access to an
effective triplet at third line (second relapse) in the myeloma pathway
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The heterogenous nature of myeloma requires a more nuanced approach to
defining unmet need
This treatment addresses an unmet need for an oral proteasome inhibitor at third
line (The presence of lenalidomide, an immunomodulatory drug, in an oral regime
at this point in the pathway does not negate this argument; there is equal need for
an oral proteasome inhibitor )

Taken together we believe that the benefits stated above constitute a compelling case for
providing access to ixazomib in this combination.
However, we think the following issues should also be taken into account by the Committee:
Has all the relevant evidence been taken into account?
Named Patient Programme (NPP)
Evidence we have received has demonstrated that the ixazomib Named Patient Programme
(NPP) is highly valued by clinicians, patients and family members and that ixazomib performs
well in the real world setting, confirming the findings of trial data.
It would be a significant retrograde step, and very distressing for patients and the wider UK
myeloma community, if access to this beneficial drug were to be removed.
Has all of the relevant evidence been taken into account?
Patient and clinician representation at the next Appraisal Committee Meeting (ACM)
Myeloma UK wrote to NICE following the second ACM in relation to expert input available at that
meeting. Patients have the right to expect that the Committee has access to the best possible
information at every stage of the appraisal process. The approval of this treatment combination
is of huge interest and importance to patients, family members and carers: particularly given that
this may be the last opportunity for the Committee to consider this treatment combination. We
would argue strongly that patient and clinical experts should be invited to give evidence at the
meeting.
This is pivotal in ensuring that patients and the wider myeloma community can have confidence
that everything possible has been done to fully inform the decision making process and secure a
positive outcome
Are the provisional recommendations sound and a suitable basis for guidance to the NHS?
Cancer Drugs Fund (CDF)
We note the Committee’s conclusion that ixazomib does not currently meet the criteria to be
included in the Cancer Drugs Fund (CDF).
Elements of the discussion around whether a particular treatment has “plausible potential” to
satisfy the criteria for routine commissioning are conducted in confidence and it is therefore not
for us to comment in detail on this.
However, we offer the following comment on the possible application of the CDF:
 The TOURMALINE trial is ongoing and will deliver robust new data, including data on
overall survival well within the two year time frame of the CDF. Additional real world
evidence will also be available from the NPP. This has clear potential to impact positively
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on the value proposition of ixazomib
Throughout the process of bringing ixazomib to market, Takeda has shown a real
commitment to positive collaboration and to making it available for patients. We hope
that this cooperation is taken into account by the committee

Furthermore, a clearly stated aim of the CDF is to provide patients with faster access to the most
promising new cancer treatments. The Fund is still in its infancy and stakeholder views on
whether it is delivering on its promised aims will evolve over time. It is important that patients
can have confidence that a) the need to provide access is given sufficient weight alongside the
need to ensure value for money and b) the Fund is being used flexibly and to its full potential.
Are the provisional recommendations sound and a suitable basis for guidance to the NHS?
Conclusion
Finally, we appreciate that there are a number of complex and systemic issues at play in the
context of this appraisal, and that resolution of these issues is not within the gift of NICE alone.
The difficulties in considering the value proposition of combination treatments are a good
example, where companies must work together more effectively to find a solution.
We appreciate the openness NICE continues to show to working in partnership with
stakeholders for the benefit of patients.
We are grateful for the opportunity to ensure that the patient voice is heard in these deliberations
and we urge NICE and Takeda to continue to work together to provide access to this important
new treatment option for myeloma patients and their loved ones.
Insert extra rows as needed
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transparency, and to promote understanding of how recommendations are developed. The
comments are published as a record of the comments we received, and are not endorsed by
NICE, its officers or advisory committees.
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 are the provisional recommendations sound and a suitable basis
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2

3

The UK Myeloma Forum executive and members are naturally very disappointed that the ACD does
not recommend Ixazomib with Lenalidomide and Dexamethasone within its marketing authorization
for treatment of patients with relapsed multiple myeloma. However, we welcome the opportunity to
comment on the statement and are pleased that the Committee is consulting further before reaching
a final decision. We are also pleased that the Committee agrees that an oral triplet regimen
combining a proteasome inhibitor with an immuno-modulatory drug is clinically beneficial for such
patients, and that there is an urgent need for all oral combination therapies in this incurable cancer.
We do not believe that the provisional recommendations are a sound and a suitable basis for
guidance to the NHS, because there is a clear and acknowledged need for such well tolerated, oral
triplet regimens that combine the 2 major anti-myeloma drug classes, proteasome inhibitors and
immuno-modulatory drugs. We urge the committee to re-consider their decision not to provide
patients with relapsed multiple myeloma access to Ixazomib, Lenalidomide and Dexamethasone, and
we provide in the points below, further evidence and considerations that we hope the committee will
take into account.
Has all relevant evidence been taken into account: Ixazomib has been available for use in
myeloma patients in combination with Lenalidomide and dexamethasone on a compassionate basis
across Europe. We have two sets of retrospective analysis of real world clinical outcomes from
this group of patients. Both these datasets have been reported at European Haematology association
meeting ( Ziff et al haematologica | 2017; 102(s2) 786, Terpos et al haematologica | 2017; 102(s2) |
511. Together these datasets (total 71 patients) report response rates (70.8%, 67.6%) and PFS
(19.2 months, 90.5% at 6 months) that is comparable to that reported in the registration
Tourmaline MM1 trial (response rate 78.3%, PFS 20.6months). These datasets also highlight that
improved progression free periods as reported in trial were also noted in the 2 or more prior lines of
therapy patients
Has all relevant evidence been taken into account: Lenalidomide and dexamethasone was
approved for relapsed myeloma based on results of MM009 and MM010 trials. This trial had a large
number of patients who had 2 or more prior therapies arm (n=288). Within these trials an improved
TTP was noted in patients receiving Lenalidomide and dexamethasone after one prior therapy vs 2 or
more prior lines of therapy (17.1 months vs 10.6 months). The data from these studies could be used
to sense check the extrapolation of the survival curves for the control arm in the Tourmaline study.
These data may be useful in modelling survival analysis, which appears to be a major issue around
which the outcome of the appraisal committee’s delibrations hinge.
Has all relevant evidence been taken into account: Over 50% of myeloma patients present with
fractures. Bone disease in myeloma is the key driver of poor quality of life noted by myeloma
patients. Although bone protection is offered to myeloma patients in the form of bisphosphonates,
current antimyeloma drugs do not have a direct bone protective effect. Proteasome inhibition has
been shown to improve bone remodelling in myeloma patients (Bone. 2016 May;86:131-8). We
have struggled to see the clinical effects in patients as Bortezomib therapy is limited and often
discontinued for toxicity. With Ixazomib, we will have a unique opportunity to effect improved bone
remodelling and repair for myeloma patients with osteolytic bone disease as this oral treatment is well
tolerated for extended therapy.

4
Section 3.13 Extrapolating clinical trial data within the economic model Page 11: The committee have
reported of using their experience of appraising immunomodulatory drugs for cancer to decide on
long term effects of Ixazomib. We wish to point out that effects of immunooncology agents cannot
be compared with effects of a combination of proteasome inhibition and immunomodulation
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in myeloma. Proteasome inhibition is NOT immunomodulation, and has a direct effect on tumour cell
biology, and will affect the natural history of the disease. In contrast, immuno-oncology drugs work by
modulating the host immune system, hence the assumption that once treatment ceases, the effect
will start to wane.
5

“The committee agreed that it was unlikely that the relative benefit of ixazomib would be maintained
undiminished for the rest of a patient’s life, and it had not seen evidence to support this for other
treatments”. We disagree with this, and would argue that there is no evidence for a diminishing
survival benefit of the superior arm in randomized trials in relapsed myeloma. We refer the
committee to the publication by Felix et al, BMC Cancer 2013, who analysed the data from 153
studies in 22,696 myeloma patients. Here the authors report that 2.5 month (95% confidence
interval, 1.7–3.2) increase in median OS for each additional month reported for median time
dependent endpoinst (e.g.PFS) [BMC cancer 2013;13:122, doi: 10.1186/1471-2407-13-122].

6

Modelling of long term overall survival: It is important to point out Cancer research UK modelling
shows that up to a third of patients are expected to survive 10 years (31% - 34%)
(http://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancertype/myeloma/survival#heading-Zero)
Survival Modelling should take into account these estimates. We suggest that any treatment waning
effect would apply equally to both treatment arms of a clinical trial and hence there would be no
waning of any survival benefit for the superior arm.
Recommendations have not considered that patients with relapsed myeloma are elderly (median age
70 years), often with other comorbidities, that render them less mobile and the effects of myeloma
particularly disabling. Being denied access to an effective triplet oral combination that is often
preferred by elderly patients with cancer will especially disadvantage such older and more frail
patients. The reduced proportions of patients receiving 4th and fifth line therapy is partly related to
patients being disinclined or unable to travel to the hospitals to receive potentially poorly tolerated
therapies such as Panobinostat and Bendamustine.

7
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NHS England submission re ixazomib for the treatment of relapsed/refractory multiple
myeloma

This submission contains information that is commercial in confidence, which has been
redacted.

1. NHS England appreciates that if the price of ixazomib is set to zero using the
company assumptions in the most recently submitted economic model, the ICER for
the use of ixazomib in the 2-prior/3-prior subgroup is £11K. The main reason for this
is the additional treatment duration and cost of lenalidomide, the drug that ixazomib
is given with in combination.
2. *********************************************************************
*********************************************************************
*********************************************************************
*********************************************************************
************************************
3. The obvious question therefore is whether the company has set the list price of
ixazomib at such a high level that this discount needs to be very great in order to
bring the discounted price of ixazomib to levels similar to the monthly prices paid by
the NHS for other NICE-approved myeloma drugs. Listed below are the monthly
costs of myeloma drugs paid by the NHS, these costs incorporating discounts on list
price where appropriate. The costs of bortezomib in its 2nd line indication and of
lenalidomide cannot be computed in this way as these are subject to complex PASs
(denoted with a * in the table below), and hence some allowance must be made for
reducing the costs of these two drugs.
Line of therapy

Index drug

1st line

Thalidomide
Bortezomib (plus
alkylating agent)
Bortezomib (plus
thalidomide)
Bortezomib
Carfilzomib
Lenalidomide
Panobinostat (plus
bortezomib)
Pomalidomide

2nd line
3rd line
4th line

Year of NICE
guidance
2011
2011

Cost per month of
index drug only
£1200
£3000-6000

2014

£3000-4500

2007
2017
2009
2016

£4500*
******
£4400*
******

2017

******

This appraisal

4.

5.
6.

7.

8.

Ixazomib (plus
lenalidomide

2017

******

*********************************************************************
*********************************************
NHS England again notes that ixazomib is given in combination with lenalidomide
and extends treatment duration of lenalidomide. As lenalidomide is manufactured
by a different company, the only flexibility for Takeda in its CDF pricing proposal lies
in changing the cost of ixazomib.
*********************************************************************
***************************************************************
NHS England further notes that there have been two non-submissions to NICE in
respect of new myeloma drugs when given in combination with lenalidomide
(elotuzumab, daratumumab).
NHS England notes that Takeda has operated a compassionate access scheme for the
use of ixazomib in myeloma for the past 10 months.
*********************************************************************
**************************************************************
Feedback to NHS England relates to the clinician desire to use a proteasome inhibitor
in combination therapy with lenalidomide and the patient convenience of an entirely
oral treatment regimen in the 2-prior and 3-prior settings.

Prof Peter Clark
NHS England Chemotherapy Lead and National Clinical Lead for the Cancer Drugs Fund
October 2017

Comments on the ACD Received from the Public through the NICE Website
Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxx
NHS Professional
Haematology consultant, xxxxxxxx

Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Haematology Consultant, xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist

England
Lenalidamide ixazomib is a good regimen in 3rd line myeloma
treatment. We have used it via the compassionate use program
with good effect and tolerability and would like to be able to use
it via the NHS.

England
Relapsed and refractory myeloma patients require new triplet
therapy funded by the NHS as currently there are not many
options. Ixazomib, lenalidomide and dexamethasone (IRD)
would provide this. I have used Ixazomib, lenalidomide and
dexamethasone on a compassionate basis and it provides a
unique opportunity for a regime which works but allows patients
(who are often frail) to have proteosome inhibition without the
need for frequent trips to the hospital (therefore ensuring good
quality of life). The patients I have used it in have responded
extremely well and have tolerated the regime.

Wales
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
I am disappointed that Ixazomib has received a negative
decision by NICE. I have experience of using this drug as part
of the NPP over the last year, I find it to be tolerable for patients
and effective with an increased depth of response and duration
of therapy compared to Rd alone.
I have also read the data from the Tourmaline MM1 study and I
am impressed by the significant PFS advantage over Rd in both
standard risk and high risk disease. I note that the greatest
efficacy was for patients who had received 1 prior therapy only
and therefore I think it's positioning in the application is
appropriate and gives patients the best possible chance to
benefit from this exciting new treatment.

Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist

Name
Role
Other role

xxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist - lead for malignant Haematology

Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
England

Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist

England
I am a consultant haematologist running a specialist Myeloma
clinic in xxxxxxxxxx and I wish to express my dismay and
disappointment that NICE has issued a second negative
appraisal consultation document (ACD) for NINLAROâ–
¼(ixazomib), in combination with lenalidomide and
dexamethasone, for the treatment of adults with multiple
myeloma who have received at least one prior therapy. At the
current time evidence clearly shows that using a triplet regimen
with 2 novel anti-Myeloma therapies is superior to the current
treatment available in the UK (consisting of steroid/alkylating
agent/novel agent). The approval of the current appraisal would
have benefitted huge numbers of myeloma patients in the UK in
allowing them access to a triplet regimen that is oral and has
been shown to improve both PFS and OS in our patients.

Assuming the issue of cost is addressed, we are sure there is
an unmet need for selected patients with relapsed refractory
multiple myeloma. The availability of an oral proteasome
inhibitor, together with lenalidomide and dexamethasone, will
enable us to offer a triple therapy regime to a subset of patients
who are relatively immobile, and cannot easily attend our
chemo units on a weekly basis. I can recall three patients in the
past two years - who due to vertebral bone disease, needed
special transport by ambulance, hoists etc to obtain sub-cut
bortezomib in the hospital.

England
I am currently using Ixazomib on my patients (provided by the
manufacturer on named-patient basis) and see a good
synergistic effect with Lenalidomide and Dexamethasone. Also,

patients tolerate the treatment well in this oral combination
treatment which reduces the number of visits to the
Hospital/day unit. I am hoping for a positive outcome which will
benefit the wider myeloma patient group. Thanks.
Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist

Name
Role
Other role
Organisation
Location
Conflict

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist

Notes
Comment

England
The combination of ixazomib/lenalidomide/and dexamethasone
has been well tolerated by patients, with significant results,
being translated into good improvement in quality of life. This is
an entirely oral treatment regimen meaning that I can see
patients within an outpatient clinic local to their homes, and
orchestrate their care without them having to travel a distance
(often in pain due to bony pain) to receive their treatment. I
would strongly support this treatment regimen becoming
available.

England
At our centre, we currently have numerous clinical trials open
for myeloma treatment. One trial includes ixazomib as a
treatment arm. There is no funding to the department or myself
associated with this clinical trial.
The opportunity to expand treatment availability for patients with
multiply relapsed/treated myeloma is vital. Ixazomib in
combination with lenalidomide and dexamethasone will give a
triplet option-which we now see as an important therapeutic aim
in trying to attain disease response.
From the patient perspective, the ability to have an oral regime
is also very important in terms of quality of life and potential
impact on reducing frequency of hospital attendance.

Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist
England
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
The opportunity to access, where appropriate, a triplet regime
containing 2 novel agents would be welcomed by myself and

colleagues.
I have some experience of ixazomib from clinical trials and
perceive it to be tolerable and efficacious.
Crucially, optimising efficacy of a purely oral regime by adding
an additional agent, would make a huge difference to patient
QoL by potentially reducing hospital attendance.
Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist
England
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
PATIENT NEED: As a national myeloma expert I feel strongly
that the combination of ixazomib and
lenalidomide/dexamethasone provides patients with a regimen
that obviously improves outcomes compared to
lenalidomide/dexamethasone. It is all oral and well tolerated
and there is a need in the UK for patients to have better access
to regimens that offer patients improved outcomes and are
simple and well tolerated.
GOMPERTZ CURVE: This is too pessimistic for the outcomes
at 10 years for the lenalidomide/dexamethasone arm -only
0.3% is incorrect particularly as there are several available
options for patients now. It is more likely to be higher than this.
This lower estimate impacts on the health economic analysis
and negatively impacts on the ICER/QALY for the ixazomib
combination.
TREATMENT WANING: The "treatment waning" effect seems
to have been only applied to the ixazomib/dexamethasone arm.
This is nonsensical. Treatment waning applies to both arms of
the study and there is no biological reason why it should differ
significantly between the two treatment arms. Indeed I am
unsure why this is taken into account as its effect should be
roughly balanced in the two arms.
NICE ANALYSIS: The addition of a novel drug to an already
expensive combination is a big problem for drug companies
trying to get NICE approval for drugs in the UK. This is a major
issue as every myeloma expert recognises that combination
therapy is the way forward in improving outcomes for patients.
Lenalidomide-dexamethasone is an expensive treatment. The
way NICE look at these triplet regimens is unfair and requires a
drug company to reduce the price of their drug drastically
almost to the level of a drug like thalidomide. There has to be
more dialogue and constructive discussion as to how better
assess these triplet combinations. If not the UK will be in
danger of having continuing much poorer outcomes compared

to other Western countries. Using drugs in a sequential fashion
will simply lead to poorer outcomes with less deeper responses
and short periods of remission.
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xxxxxxxxxxxxxxxxxxxxxxxx
Patient
Retired Head Teacher
England
"I am a multiple myeloma patient, having been diagnosed in
May 2012. I had CTD treatment (cyclophosphamide,
thalidomide, dexamethasone) for three months before a
autologous stem cell transplant in Oct 2102. I enjoyed a two
and a half year remission period, before relapsing and receiving
carphilzomib on a trial for six months, but relapsed again six
weeks after the trial ended. I was then put on Ixazomib plus
lenilidomide and dexamethasone for about 8 months before a
donor stem cell transplant last November. I am now back in
remission.
I am naturally disappointed to hear that NICE is not planning to
register Ixazomib at this time. The conclusion seems to be
based on the conclusion that the drug cannot be considered as
an end of life therapy, despite its positive comparison with
lenilidomide and dexamethasone on their own, not least
because the survival data is 'immature'. Also, the cost is
beyond NICE guidelines. You do, however, seem open to
changing your decision if extra data from TMMI (due in 2019)
and from China (later this year) 'should reduce uncertainty
about the overall survival benefit of Ixazomib.'
As a patient can I just say that my experience of the drug was
very positive? I suffered no side effects, apart from the usual
mood swings associated with the steroid , dexamethasone.
Being able to take the drug as an oral medicine at home saved
me the twice weekly visits to the hospital I made when on
carphilzomib, and was a significant morale booster and timesaver. The awareness that this drug would contribute an
estimated 23 months in life expectancy was, of course, very
much welcomed. In both ways, Ixazomib felt like a precious 'gift
of time.' In addition, drugs research, I understand, is built on the
principle that the research expended on one drug will be utilised
in the subsequent work on developing other drugs. For these
reasons I would urge you to reconsider your decision to deny a
licence for Ixazomib.
Nevertheless, I would agree that the cost does seem eyewateringly high! You seem to have rejected the confidential
commercial offer that has been proposed by Takeda to the
Cancer Drugs Fund as still too expensive. I would simply ask
you to go back to Takeda and seek to reach a deal which brings

the cost down below the NICE price threshold. "
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xxxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist
England
"I am very disappointed that there has been a further negative
ACD. I have signficant experience of this fully oral regimen via a
compassionate use program for Ixazomib.
patients tolerate the therapy extremely well, and fully oral
regimens are VERY popular with patients... the randomised
Phase III data is also clear- there is significant benefit to adding
ixazomib to Len/Dex , and the value persists for high-risk
patients. this is the ONLY oral triplet with Len/Dex for patients
with relapsed myeloma - and NOT approving this for
reimbursement would be really a travesty. I hope that NICE and
TAKEDA can work together to make this happen and then allow
access to the wider population of relapsed/refractory myeloma
patients"
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xxxxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Dr
Department of Haematology
England
"Ixazomib is very well tolerated and adds in value to treatment
with Lenalidomide an dexamethasone.
Both the drugs should be available to be used at first relapse
where we have no sensible line of treatment available on NHS
in both intensive and non intensive arm
Velcade or Bortezomib as first line is now SoC and it is difficult
to find a patient for carfilzomib at 1st relapse who is Bortezomib
naive.

Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist
England
Dear NICE Team,
Please reconsider the decision. Ixazomib Lenalidomide and

dexamethasone good oral combination which proven to be
effecting in this setting with better PFS than RD on its own. Oral
combination means well for patients as they can have this
treatment at home with fewer visits to hospital, and stay in
remission longer with good quality of life. Decision on QUALY is
based on actual drug costs (list price) rather than discounted
price and it gives wrong impression to decision makers as well
as public who supports this decision making process. I
understand the difficulties around cost secrecy, but it should not
be part of justification in the appraisal as reason for rejection. It
does make the Appraisal not transparent.
As myeloma physician, I can support this combination by
having used it for many patients and how it is changing lots of
peoples lives. Negative appraisal resulted in lots of
disappointment among myeloma patients and physicians.
Please reconsider this decision.
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xxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist

Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist

England
Oral chemotherapy combination using Ixazomib currently is
trying to fill in a crucial vacuum in treating myeloma patients.
Triplet combination chemotherapy is desperately needed for
both fit and unfit patients to improve their survival. It offers an
well tolerated oral option, thereby preserving the QOL and also
reducing the resource pressure in day units especially DGHs.
There is currently an unmet need for this combination in
myeloma patients and a favourable opinion from NICE will go a
long way in addressing this issue. Moreover, neuropathy being
a significant problem in a number of patients, this combination
offers an effective treatment, at the same time tolerable
approach. High risk myeloma patients who have had
velcade/thalidomide previously- the majority of patients in UK,
will benefit from this combination approach, which is not
provided by any other treatment schedule currently available.

England
This ACD was extremely disappointing as an effective triplet
oral regimen for use in relapsed multiple myeloma is much
needed. The PFS benefit is already shown as being clinically

important and would add months, if not years, of good quality
life (ie with the disease in remission) for many patients,
especially the elderly or less mobile ones who can't access or
tolerate intravenous or subcutaneous therapies.
Multiple myeloma is a disease characterised by a series of
remissions and relapses and has several lines of possible
therapy. As a result, each therapy which may prolong PFS will
contribute further to this picture and almost certainly effect OS.
In this case, one of the criticisms within the ACD is the lack of
mature OS data. However the PFS data is already convincing
from the phase 3 trial and the mature OS data will be available
with 12-18 months. Interim analyses have already suggested an
improved OS, if not significant. There is an opportunity for NICE
to recommend this technology go through the CDF for 2 years
and, given that mature OS data will be available within this time
frame and a full assessment of the impact of the drug be made
as a result, it would seem a particularly sensible way forward.
To be able, as a clinician, to use this triplet combination in
patients and prolong their remission, whilst data is becoming
available on OS makes huge clinical sense and patients will
benefit. Once the mature OS data is know and the reappraisal
is made at the end of the 2 year CDF period, a proper final
judgement can made on efficacy without withholding a
promising treatment in the meantime.
In addition, the premise made in the ACD that the PFS effect
diminishes with time is not based on any factual evidence, and
if supposed to occur, should apply to both arms of the Phase 3
trial i.e. the lenalidamide /dexamethasone arm as well as the
ixazomib arm. This has not been done. This needs to be
readdressed and either not included in the appraisal, or else
applied to both arms equally.
Overall, I hope the committee will reconsider their decision and
look at the evidence once again, allowing time for the OS data
to mature and giving patient access to an effective oral therapy
that can control an otherwise painful, incurable disease .
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NHS Professional
Haematology Consultant
England
This is a well-tolerated oral treatment which has been shown to
improve PFS. I think it should be funded.

Name
Role
Other role
Organisation
Location
Conflict
Notes
Comment

xxxxxxxxxxxxxxxxxxxx
NHS Professional
Cancer Pharmacist/Myeloma Clinic Prescriber
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xxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist
xxxxxxxxxxxxxxxxxxxxxxx
England
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

England
Ixazomib in combination with lenalidomide and dexamethasone
showed a significantly improved PFS compared to lenalidomide
and dexamethasone as shown clinical trial. From experience in
Oxford's myeloma clinic, patients benefit from all-oral regimen
and this reduces their hospital visits. This regimen in clinical
practice is reasonably well tolerated.

We have > 12 months of clinical experience of using ixazomib
in combination with lenalidomide and dexamethasone at the
xxxxxxxxxxxxxxxxxxxxxxxx. Ten patients (accounting for
approximately 15% of our myeloma patients on treatment at
any one time) have accessed this treatment via the
compassionate use program.
Triplet regimens involving a proteasome inhibitor and an
immunomodulatory agent are now considered the gold standard
for achieving deep and durable remissions in myeloma patients.
Our experience of Ixazomib has proven it to be an extremely
well tolerated agent which can be safely administered in the
outpatient setting with minimal toxicities. As an additional
therapeutic agent it has clear advantages when compared to
alternative anti-myeloma therapy in that it is orally administered
requiring little additional monitoring aside from routine blood
tests. In addition it is convenient to patients and health care
professionals alike in that it does not require additional
resources in terms of chemotherapy administration, monitoring
or assessment due to undue toxicities. This regimen has been
extremely well tolerated, with few side effects and has proven to
be acceptable to patients in that the oral regimen enables them
to maintain/regain quality of life whilst achieving disease
control. In addition, the impressive progression free survival
benefit seen in the TOURMALINE-MM1 study has enabled us
to confidently recommend this agent to all patients who are
eligible.
The opportunity to prescribe an effective triplet regimen for
patients at second relapse has allowed us to prescribe an
effective treatment in line with best international practice. Given
the limitations of prescribing anti-myeloma therapy in the

England the addition of ixazomib (via the named patient
program) to lenalidomide and dexamethasone has provided
the opportunity offer an effective, well tolerated, novel oral
triplet regimen to this patient population.
We are very much in support of a positive NICE appraisal to
ensure that all of our patients in the future stand to gain from
the improved progression (and likely overall) survival advantage
that this drug can offer whilst maintaining quality of life. "
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xxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant Haematologist
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
England
I am writing to comment on the NICE second Appraisal
consultation document stating that â€œIxazomib, with
lenalidomide and dexamethasone, is not recommended within
its marketing authorisation for treating multiple myeloma in
adults who have already had at least 1 therapy.
This outcome needs to be reappraised as ixazomib with
Lenalidomide and Dexamethasone is well tolerated, is a triplet
oral regimen that has a significant impact on patient's quality of
life as it is well tolerated and does not entail repeated
attendances to a haematology day unit for administration of
subcutaneous or intravenous chemotherapy and has been
shown in a phase 3 trial to be superior (Progression free
survival 20.6 months vs 14.7 for Lenalidomide and
Dexamethasone), but overall survival data is not yet mature.
My experience using ixazomib locally at a DGH level (via the
patient early access scheme and the MILLENIUM trial) is that
ixazomib is very well tolerated with minimal toxicity and can be
safely used in patients with renal impairment. The NICE
appraisal is that the PFS benefit diminishes with time. I think
that PFS benefit is clinically important, in addition an all oral
triplet regimen that is well tolerated and with good activity
should be made available on the NHS to all patients. This
recommendation from NICE disadvantages the majority of
patients with myeloma who are elderly, less mobile and who
find attending the clinic and chemotherapy day unit difficult.
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xxxxxxxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Professor of Haematology
England
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
The committee have applied the most pessimistic view of the

data and yet accept there is massive uncertainty around their
own calculations especially the completely biased application of
the treatment waning effect
The company are willing to work with nice and the community to
remove these uncertainties by collecting and providing more
data as it becomes available,
I do not believe that Nice is fit for purpose if it cannot work with
the community and patients to look at combinations of novel
agents and I know other important novel agents as part of triplet
therapies have not even bothered to apply to nice because of
this issue denying patients incredibly effective regimes.
As a myeloma physician with a huge practice in the north of
England it is my sincere wish that Nice and Takeda can work
together around any risks and the need for any additional data
to make sure our patients do not miss out on this effective oral
novel agent.
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NHS Professional
Consultant Haematologist
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xxxxxxxxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Consultant in Haematology and Transfusion Medicine

England
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
Ixazomib provides a new option for patients with relapsed
myeloma and I hope that it will be approved for use in England
& Wales. In my experience this is a very well tolerated drug
that patients find convenient due to the oral dosing. We have
presented the real world experience of our first 30 patients
treated with the IRD combination and found it to be broadly
similar to the published data. Myeloma remains an incurable
cancer and as an NHS clinician I hope to offer my patients
options to improve their outcomes. IRD provides an option that
would suit patients whilst limiting the additional burden on
resources.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
The 'IRD' (Ixazomib, Lenalidomide, Dexamethasone) regimen is
considered clinically useful in our practice (and I believe
nationally, as shown by the uptake of 'compassionate use’
Ixazomib in the UK). Clearly, all new drugs need to be cost
effective for the NHS and I note the QALY costs. This may be

difficult to factor in, for a variety of reasons, but does the QALY
account for the 'real life' cost that the NHS pays for the
Lenalidomide that will be used in the 'IRD' regimen?
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NHS Professional
Consultant Haematologist
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Consultant Haematologist
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NHS Professional
Consultant Haematologist
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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NHS Professional
Consultant Haematologist
xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

England
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
I've used ixazomib in combination with lenalidomide and
dexamethasone extensively through takeda's access scheme. I
cannot comment on the efficacy, which would only be anecdote
compared with the clinical trial. However, I can say that it offers
a very convenient option compared with the other proteasome
inhibitors, which are administered either sub-cut or IV. This has
taken pressure off our over-stretched day unit. I've found the
side effect profile to be benign. It has been good to have this
oral combination as an option, especially for patients who live a
distance from the hospital or the elderly/infirm where minimizing
hospital visits is important.

England
Certain extra benefits need consideration. In many of my
patients Len associated cytopaenias can allow for at least a
myeloma drug to continue. This is the best bit about this combo.

Ixozimib Combination in a triplet form with Lenalidomide &
Dexamethasone is easy schedule in the 3rd line treatment in
relapsed myeloma
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NHS Professional
Consultant Haematologist
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NHS Professional
Consultant Haematologist and Honorary Senior Clinical
Lecturer

Organisation
Location
Conflict
Notes
Comment

there is an urgent need for patients to have access to
innovative new drugs. Triplet combinations on a
Lenalidomide/Dexamethasone backbone (either KRd or IRd or
Elo+Rd) are an international standard of care for 2nd or 3d line
treatment and also needed in the UK treatment algorithm.
Ixazomib has a beneficial efficacy and safety profile and can be
given in an oral drug regime.

England
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
The combination of Ixazomib-Lenalidomide-Dexamethasone is
a great improvement in the treatment of relapsed/refractory
multiple myeloma (RRMM) patients. The 6 months longer
median PFS is associated with an excellent tolerability profile.
This would be the first all oral combination hence particularly
attractive for an elderly population as those of RRMM.

England
The outcome of the appraisal is disappointing for the myeloma
community in the UK, both patients and treating teams. Triplet
therapies including a proteasome inhibitor and Lenalidomide or
another IMiD have shown superior clinical outcome to their
comparators in several clinical studies, both in diagnosis and
relapse. These combinations are widely adopted in myeloma
therapy internationally. However, the myeloma population in the
UK has been denied access to these treatments, with the
exception of VTD at diagnosis.
I have a number of comments I would like to make, which are
relevant not only to this appraisal but also the approach NICE
takes to all combination therapies in myeloma.
a. The analysis used in this appraisal is based on assumptions
that are largely detached from the international myeloma
practice. Specifically, the use of Lenalidomide only in third line
or later is unique to the UK. Any attempt to extrapolate clinical

evidence from large international clinical trials to the UK
practice is severely hampered by the lack treatment choice in
second line, after the exclusion of Lenalidomide. This anomaly
will impact on any attempt to appraise monoclonal antibodies or
proteasome inhibitors as part of triplet therapy in relapsed
myeloma.
b. Of course, the budget impact from the addition of a novel
drug to an existing therapy should be acknowledged. However,
the blanket approach taken in this appraisal to estimate the
ICER for Ixazomib addition per QALY may not reflect all clinical
scenarios. Modern treatment approaches in myeloma are
instructed by risk stratification, based on clinical and genetic
factors or by the depth and duration of response to previous
treatments. The appraisal uses only the number of previous
lines of therapy to stratify a very diverse patient population.
c. The results of TOURMALINE-MM1 clinical trial but also the
ASPIRE trial, clearly indicate that patients with high risk disease
benefit from triple therapy maybe more than the standard risk
patients. As a result of this appraisal, patients with high-risk
disease, eg those with 17p deletion, will receive Lenalidomide
and Dexamethasone alone, a treatment that is less effective
compared to a regimen containing a proteasome inhibitor such
as Ixazomib, leading to inferior outcomes. It is unclear what is
the ICER for Ixazomib addition per QALY in these patients.
d. The experience from the Ixazomib Patient Access
Programme has been very positive and I understand the UK is
one of the biggest users in Europe. The addition of Ixazomib
had no negative impact on the clinical service, both in terms of
delivering the treatment and managing side effects, due to its
favourable toxicity profile. This has not been taken into account
in the appraisal.
e. The suspension of Lenalidomide funding by NHS England for
use within the Ixazomib Patient Access Programme is
unfortunately driven by its clear benefit to the patients, which is
translated to longer PFS and additional treatment cycles. It
indicates that the results from clinical trials extrapolate to
community practice.
I would suggest that NICE takes a different approach to
appraise the addition of Ixazomib into current practice. This
approach should acknowledge the diversity of the myeloma
population. It is possible that certain patient groups currently
receive suboptimal regimens and the addition of Ixazomib may
add significant value to their treatment.
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NHS Professional
Consultant Haematologist
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
Whilst there is uncertainty about extrapolation of the PFS data it
is clear clinically that PFS improvement translates in to OS
irrespective of the treatment given as death is a PFS endpoint,
not just progression. Whilst ultimately the overwhelming
majority of myeloma patients will die of their disease and the
benefit of treatment will diminish over time, this will be true of
the control arm of a study as well as the intervention arm.
Therefore if both control and treatment arm outcomes are
extrapolated (and not actual 10 year PFS curves) then a
diminishing correction would need to be used for both arms.
Perhaps the ERG could use the treatment curves for the
lenalidomide-dexamethasone vs high dose dexamethasone
comparator data to assess if this is the case?
Gompertz survival curves do not appear to fit with real clinical
outcomes where a small proportion of myeloma patients will
have relatively good outcomes even with 2 or 3 prior therapies.
It is not clear why the data from the Chinese study can not be
evaluated as this shows a clear OS survival benefit of ixazomib.
I would consider this to be representative in part of the UK data.
Overall there remains a pressing unmet need for an effective
oral triplet in relapsed myeloma with a large number of patients
already having benefitted via a named patient scheme. it would
be unjust to not make this more widely available.
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
NHS Professional
Myeloma CNS
N. Ireland
Myeloma has such a profound impact on patients and their
families that any increase in PFS improves the quality of their
lives. This regimen offers patients another treatment option. It is
oral and well tolerated and offers convenience for patients,
especially in this predominantly elderly population. There are
less hospital visits which helps maintain their Q of L. It would
be very disappointing for patients to lose the opportunity of
getting access to this regimen and I would urge you to
reconsider and recommend the use of this regimen in clinical
practice.
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1. ERG’s exploratory work on survival modelling

In response to the ACD2, the Company critiqued the Committee’s and the ERG’s views on
the best model to predict overall survival (OS). In particular, Takeda considered that the
Gompertz model was too pessimistic with regards to long-term OS estimates compared to an
alternative model such as a Weibull. The company justified this by reporting data from
Cancer Research UK (CRUK) for MM patients which indicate that 1/3 of patients survive
more than 10 years1 and they provided results from a long-term follow-up (up to five years)
from pooled LEN-DEX arms from MM-009 &MM-010 trials.2
At the request of NICE, the ERG has explored the implications of these data.
Using the same data on long-term follow-up of MM-009 & MM-010 trials, the ERG has also
undertaken further exploratory analyses which we will use in our discussion of costeffectiveness results based on the TMM-1 population (section 2).

1.1. Relevance of CRUK data
The ERG believes that survival estimates from CRUK, are not a relevant benchmark for this
appraisal. Indeed, to the best of our knowledge, survival data indicating that 1/3 of patients
survive for 10 or more years relate to the time of diagnosis rather than from the stage of
relapsed refractory disease (RRMS). Therefore the estimates are subject to lead-time bias. In
TMM-1, the median time since initial diagnosis of included patients was 42.8 months (range
3-306) and the majority of patients (61%) were treated at second line3. If people treated at
third or fourth line (39%) are taken into account then it is likely that the median time from
initial diagnosis will be much longer than 42.8 months and that therefore the 10 year OS rate
in the population under consideration would be far lower than 1/3.
This means that the ERG consider that the CRUK data do not provide a valid reason to reject
the Gompertz model for OS as suggested by the Company.

1.2. Analysis of OS using pooled LEN-DEX arms from Dimopoulos 2014
The Company’s modelling of OS is subject to considerable uncertainty because of the short
term follow up of patients in TMM-1 (23 months) coupled with the small sample size (N=
149) in the LEN-DEX arm.
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An alternative source of data for survival under LEN-DEX treatment suggested by the
Company comes from the publication by Dimopoulos et al (2014)2 in which KM survival
plots are presented for two groups of patients, those who have experienced an enduring
response to LEN-DEX (N=45) and “other” less responsive patients (N=308). The ERG
identified a further source (Dimopoulos et al 2011) which provides a KM plot for all 353
patients.4
The ERG has investigated OS and PFS from these publications using published KM plots
with 5 years follow up, in the pooled LEN DEX arms of the MM-009 & MM-010 trials.
These were used to reconstruct individual patient data (IPD) using the method of Guyot et al.5
The reconstructed OS IPD was used to explore parametric models extrapolated to 10 years so
as to gain estimates of 10 year-survival from LEN-DEX in RRMS. Similarly, parametric
models from reconstructed PFS IPD were used to develop estimates of the partition between
pre-progression and post-progression survival. The following parametric models were
explored: exponential, Weibull, Gompertz, gamma, log normal, log logistic, Rayleigh, and
bathtub. It should be noted that reconstructed IPD is an estimate of underlying IPD. Table 1
summarises the OS models derived from the two data sources.
Table 1: OS Models sorted according to AIC scores and data source
Source data: Dimopoulos 2014 (Figure 1c)2
Model

AIC

BIC

gamma
1048.078 1059.678
Gompertz
1049.376 1057.109
exponential
1050.163 1054.029
bathtub
1050.64
1062.24
Weibull
1051.936 1059.668
loglogistic
1071.485 1079.218
lognormal
1109.963 1117.696
Rayleigh
1227.802 1231.669
Source data: Dimopoulos 20114

10 year predicted

LCI

UCI

0.037523
0.048255
0.094252
0.022196
0.088195
0.176121
0.209421
0.002647

0.006854
0.014279
0.06892
0.005968
0.056031
0.140455
0.253195
0.001203

0.115007
0.115033
0.124258
0.058941
0.129255
0.215157
0.168731
0.005307

Model

AIC

BIC

10 year predicted

LCI

UCI

Weibull
Gompertz
gamma
bathtub
exponential
loglogistic

989.5775
989.7587
991.4467
991.6757
991.8195
997.8662

997.3104
997.4917
1003.046
1003.275
995.686
1005.599

0.087726
0.056594
0.077978
0.064505
0.115762
0.169606

0.055459
0.018706
0.029262
0.030527
0.087434
0.134271

0.129033
0.125831
0.158305
0.116102
0.148393
0.208495
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% alive at 10
years
3.75
4.82
9.42
2.22
8.82
17.61
20.94
0.27
% alive at 10
years
8.77
5.66
7.80
6.45
11.58
16.96

lognormal
Rayleigh

1008.007
1111.873

1015.74
1115.74

0.183566
0.005752

0.226783
0.002876

0.144176
0.010597

18.36
0.58

The worst fits according to AIC scores predict very low < 1% (Rayleigh) or high (loglog and
lognormal) survivals of 17.6% to 20.9% and 16.9% to 18.36% at ten years. The AIC scores
averaged across both data sources for the best 4 fits were barely distinguishable (gamma
2039.5, Gompertz 2039.1, Weibull 2041.5, exponential 2042.0) and, averaged across both
data sources, predict 10 year OS between 5.2% and 10.5%; The model curves are
summarised in Figure 1.
Source
2014
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W=Weibull; EX = exponential; LN =lognormal; LL = loglogistic; GO = Gompertz; GA = generalised gamma; BT =
bathtub; RA = Rayleigh

Figure 1: Parametric models based on reconstructed IPD extrapolated to ten years
Comment: Modelling OS for the TMM-1 arms3 is likely to be accompanied by more
uncertainty compared to models from MM-009 & MM-010 trials, because of more immature
data (two years versus five years respectively) and smaller patient numbers (n= 149 vs n=353
respectively); this uncertainty extends to which model may be most appropriate for
extrapolation in TMM-1. Given that predictions from the two Dimopoulos sources2, 4 indicate
10 year survival of about 5.2% to 10.5%, the ERG believe it possible that the most
appropriate models for the LEN-DEX arm of TMM-1 would predict OS at ten years to be
somewhere between 5% and 10%. Thus the Gompertz model of OS for TMM-1, which
estimates 10 year OS at 0.3%, may be pessimistic in extrapolation. The MM-009 & MM-010
analyses suggests 30-35% OS at 5 years and about 5 to 10% at 10 years which is broadly in
line with the company Weibull models of 30% and 5% respectively and higher than the
company Gompertz model of 24% and 0.3%.

10

120

It should be noted that the long-term OS estimates of the population considered in this
appraisal (RRMS patients with 2 or 3 prior line) should be rather comparable with that from
the population in the MM-009 & MM-010 trials. The fact that in the MM-009 & MM-010
trials there were 32 to 38% of people with 1 prior line (vs 0% in the population from TMM-1
considered in the appraisal) may be offset by more people in TMM-1 trial having received
more effective first line treatments compared to people in the MM-009 and MM-010 trials.

1.3. Analysis of PFS using pooled LEN-DEX arms from Dimopoulos 2014
Table 2 summarises parametric models developed from reconstructed PFS IPD based on data
presented in Demopoulos 2014.2 Except for the Rayleigh model all models of PFS generate
similar fits and extrapolation to 10 years. The three best fits according to AIC scores
(lognormal, loglogistic and generalised gamma) generate almost identical curves.

Table 2: Models extrapolated to year and sorted according to AIC scores

loglogistic
gamma
Gompertz
Weibull

proportion not progressed

1

Model
lognormal

AIC
BIC
1134.646 1142.379

.9

Rayleigh
EXP
WE

.8
.7

1135.933 1143.666
1136.6

1148.2

.6
.5
.4

1150.065 1157.797

.3

1172.607

.1

1180.34

GO

.2

LL
LNGA

0

exponential

1176.571 1180.437

0

10

20

30

40

50 60 70
analysis time

80

90 100 110 120

WE=Weibull; EXP = exponential; LN =lognormal; LL = loglogistic; GO = Gompertz; GA =
generalised gamma
Pre and post progression survival in Dimopoulos
As previously emphasized, the long-term survival data available from the MM-009 and MM010 trials represent a very useful source of information that can be used to overcome some of
the uncertainty on the survival modelling undertaken from the immature TMM-1 data.
In particular, the models for OS and PFS described above from Dimopoulos 20142 can be
used to estimate the ratio of pre-progression (or progression free) survival (PFS) to postprogression survival (PPS) over the economic time horizon (Figure 2). These estimates on
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PFS and PPS will be subsequently considered as a guide to critique the results on PFS/PPS
obtained from the cost-effectiveness modelling comparing IXA-LEN-DEX to LEN-DEX (see
section 2).
1
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Figure 2: Parametric models for OS and PFS extended to 180 months
On extrapolating gamma and lognormal models for OS and PFS respectively the ratio of
post- to pre-progression survival is ~1.1 (PFS 1.76 years; OS 3.72 years), however there is a
late phase cross over of the curves (at about 11 years) after which OS and PFS curves differ
only slightly. Extrapolating Weibull and lognormal models for OS and PFS respectively, the
ratio of post- to pre-progression survival rises slightly to ~1.36 (PFS -1.76 years; OS -4.15
years) and the curves do not cross over.
In summary a potential advantage of using Dimopoulos data2 lies in the reduced uncertainty
in both KM plots and parametric models relative to TMM-1 analyses; the main disadvantage
is the lack of complete correspondence between the MM-009&MM-010 trials and TMM-1,
though we previously indicated that these populations should have fairly similar long-term
OS.
In order to explore this further, we therefore also used an alternative source of information
from the recent appraisal by NICE of pomalidomide combined with dexamethasone.6 The
details of our analysis is presented below.

12

1.4. Analysis of OS and PFS using pooled Pomalidomide +low dose-dexamethosone
studies
We used data from the pomalidomide-dexamethasone appraisal because the target population
was people with RRMM after at least two regimens including lenalidomide and bortezomib.6
We thought this population was relevant to the ixazomib appraisal since we can assume that
people progressing after IXA-LEN-DEX or LEN-DEX would be offered a subsequent line of
treatment with pomalidomide-dexamethasone (POMA+lDEX). Therefore, survival estimates
from the POMA+lDEX population could be useful indirectly to provide estimates of postprogression survival (PPS) in the TMM-1 population and help us to validate the results from
cost-effectiveness modelling comparing IXA-LEN-DEX to LEN-DEX (see section 2).
Data for OS and PFS in pooled POMA+ldDEX studies were analysed using the above
methods. The source data came from the company submission for TA338 that was reported in
the committee papers (TA338 figures 18 and 20.) which depicts KM plots of PFS and OS for
a total of 1,097 patients pooled from studies MM-002 (a phase II study, N=113), MM-003 (a
phase III trial, N=302) and STRATUS MM-010 ( a phase IIIb study, N=682).6 Reconstructed
KM plots are shown in Figure 3.
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Figure 3: Reconstructed KM plots for PFS and OS; pooled studies of POMA+ldDEX.
According to information criteria the best parametric fit for both PFS and OS was provided
by generalised gamma models (Table 3).
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Table 3: AIC BIC values for parametric models of OS and PFS
outcome

Model

AIC

BIC

outcome

Model

AIC

BIC

OS

gamma

2797.161

2812.162

PFS

gamma

2998.542

3013.543

OS

exponential

2808.531

2813.531

PFS

exponential

3126.515

3131.515

OS

weibull

2804.274

2814.275

PFS

weibull

3124.905

3134.906

OS

gompertz

2809.939

2819.94

PFS

gompertz

3113.005

3123.006

OS

lognormal

2813.628

2823.629

PFS

lognormal

2998.575

3008.576

OS

loglogistic

2807.78

2817.78

PFS

loglogistic

3017.403

3027.404

Survival after POMA +ld DEX
Our analysis on survival data after POMA+lDEX indicate that the mean life-expectancy is
1.61 years and Figure 4 depicts the partition of OS between pre-progression and postprogression using well-fitting parametric models (gamma).
1

KM plots and gamma models for OS & PFS
pooled POMA + ldDEX studies
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post-progression survival 57%
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Figure 4: Partition of OS between pre- and post- progression in POMA+ ldDEX

Comments: The data presented above are relevant to the appraisal on ixazomib because they
provide an alternative source of information on the PPS that can be expected after LEN-DEX
in the TMM-1 trial. Additionally, these data are consistent with those from the MM-009 &
MM-010 trials, although the POMA+lDEX population is at a later disease stage, as it shows
14

that PPS is expected to be higher than PFS. In the POMA+lDEX population, the split was
43% for PFS and 57% for PPS.

1.5. Summary of ERG’s exploratory work on survival modelling
The ERG has undertaken exploratory analyses on survival modelling to provide benchmark
estimates that we will use in the cost-effectiveness section (section 2) to discuss the results
obtained for the economic modelling comparing IXA-LEN-DEX and LEN-DEX.
The key points arising from these analyses are as following:
-

The CRUK data are not relevant to our population of RRMM patients with 2+ prior
lines, therefore modelled life-expectancy should provide 10 year OS estimates far
lower than 33%;

-

Based on the long-term survival data of MM-009&MM-010 LEN-DEX cohorts:
o modelled life-expectancy should provide 10 year OS estimates at about 5 to
10%; this means that the ERG agree with the Company’s statement that using
a Gompertz model for OS in TMM-1 population is pessimistic;
o The split between pre-progression survival and post-progression survival in
the LEN-DEX arm should be around 41/58 to 47/53

-

Based on the long-term OS estimates for the POMA+lDEX population, the postprogression survival in the TMM-1 LEN-DEX arm should be not far from 1.61years.

15

2. Cost-effectiveness

2.1. 2nd ACD economics
The ACD2 makes a number of economic points. These are summarised in Table 4 together
with the company response and a brief ERG commentary.
Table 4- ACD2 economics
2nd ACD

Commentary

3.12

2nd ACD: The 2+ prior IA2 data is appropriate for modelling.
Company: The company have largely used 2+ IA2 data throughout. The only
exception to this is the quality of life regressions which are based upon all patient IA2
data.
ERG: The company has previously explored including a treatment line covariate in its
quality of life regression. The coefficient was -0.003 for the 2+ prior compared to the 1
prior with a confidence interval that was broadly symmetric around zero [-0.038,
0.033].

3.13
3.20

2nd ACD: The treatment effect for IXA+LEN+DEX over LEN+DEX is unlikely to be
maintained indefinitely. Relative OS benefit should be maintained for 32 months
followed by decline over 5 years.
Company: Treatment waning should not be applied for the base case.
The company explores treatment waning for both the IXA+LEN+DEX curve and the
LEN+DEX curve from month 32 over 5 years. This maintains the relative treatment
effect of IXA+LEN+DEX over LEN+DEX indefinitely.
The company also explores this waning applying from month 42.5 for IXA+LEN+DEX
and from month 35 for LEN+DEX. This initially increases the treatment effect of
IXA+LEN+DEX over LEN+DEX with it then falling back to the original value once all
waning has occurred.
ERG: The company scenario analysis is not in line with the 2nd ACD. The ERG will
explore a waning of the treatment effect for IXA+LEN+DEX over LEN+DEX from
month 32 over 5 years. We will also explore the company method and a combination of
both methods.

3.14

2nd ACD: The Gompertz might be preferred for OS with Weibulls for PFS and ToT.
But the company curves, Weibull for OS, gamma for PFS and exponential for ToT
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could be used provided that there was a waning of the treatment effect of
IXA+LEN+DEX relative to LEN+DEX.
Company: The revised company base case applies Weibulls for OS, PFS and ToT.
The original company choice of curves, Weibull for OS, gamma for PFS and
exponential for ToT, are presented within scenario analyses.
Waning of effect is not applied to the base case. The company scenario analyses with
waning maintain the treatment effect of IXA+LEN+DEX relative to LEN+DEX
indefinitely.
ERG: The Gompertz may be too pessimistic for OS. The ERG applies this in scenario
analyses.
Weibulls for PFS and ToT result in ratios of areas under the curves that are similar to
those of the trial Kaplan Meier ToT and PFS curves. This is desirable given section
3.16 of the 2nd ACD. But alongside a Weibull for OS this suggests that the survival
gains are roughly equally balanced between PFS survival gains and PPS survival gains
which may not be plausible.
The original company curves were justified by the company on grounds of plausibility
and the information criteria. The gamma PFS resulted in two thirds of the survival gain
being realised in PFS and one third in PPS.
For analyses that apply a gamma for PFS, given section 3.16 of the 2nd ACD as per the
company analyses, the most appropriate drug costing may be to use the PFS curves but
condition these by the ratios of areas under the curves of the trial Kaplan Meier ToT
and PFS curves. Sensitivity analyses that apply the exponential ToT curve are presented
by the ERG despite the low ratios of the ToT to PFS AUCs that result.
3.15

2nd ACD: The quality of life regression based on IA2 ORR yields a more plausible fall
from SD (stable disease) to PD (progressed disease); But applying BoR (best overall
response) rates to the ORR (objective response rate) estimates will overestimate quality
of life.
Company: The company has applied IA2 2+ prior ORR rates to the IA2 ORR quality
of life regression.
The company has also supplied a further IA2 BoR quality of life regression in which it
applies IA2 2+ prior BoR rates. This regression yields somewhat higher quality of life
values. It is relatively poor at explaining the quality of life differences between VGPR+
and PD.
ERG: The ERG consider that the revised company base case IA2 ORR analysis, with
IA2 2+prior ORR rates applied to it, is appropriate.
17

The quality of life values should be viewed alongside those of other NICE assessments
in the area.
The quality of life value for progressive disease is quite high. While there is an age
coefficient that reduces this over time this is relatively minor. There is no consideration
of quality of life being reduced by subsequent progression.
3.16

2nd ACD: The extrapolated ToT and PFS curves suggest ratios of areas under the
curves that are substantially less than those of the trial. Using the ToT curve may
underestimate drug costs. The true value is likely to lie between the ToT costing and the
PFS costing.
Company: The revised company base case of Weibulls for both PFS and ToT results in
ratios of areas under the curves that are broadly in line with those of the trial.
The company supplies scenario analyses that explore using the PFS curve for drug
costing but applying the trial ratio of the ToT to PFS areas under the curves to this.
ERG: The ERG agrees with the company costing methods of using the ToT curves
when all curves are Weibulls and using the PFS curve when the original curves are
applied, but conditioning this latter by the Kaplan Meier ratios of the areas under the
ToT and PFS curves.

3.17

2nd ACD: The PPS costs are underestimated in the IXA+LEN+DEX arm due to a
longer PPS causing more treatments to apply on average.
Company: The company has taken into account the off-treatment PPS costs. But it still
assumes the same amount of PPS active treatments and costs for IXA+LEN+DEX as
for LEN+DEX.
ERG: The main concern of the 2nd ACD has not been explored. The ERG will explore
equalising the weekly PPS treatment cost between the arms. This is probably too
pessimistic as there will be ceilings to the number of treatments PPS patients receive.

The company base case results are presented below, followed by more detail on the above
comments and a range of ERG analyses.
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2.2. Revised company base case
The company base case results inclusive of the PAS of ***** are replicated in
Table 5.

Table 5: Company revised base case: 2+ prior

LEN+DEX
IXA+LEN+DEX
net
ICER

QALYs
2.70
3.68
0.97

Costs
£*******
£*******
£121,062
£124,242

The deterministic estimate is a cost effectiveness of £124,242 per QALY. The central
probabilistic estimate is similar at £124,150 per QALY. The CEAC presented within the
company appendix appears to be incorrect and should be as in Figure 5.
Figure 5: Company revised base case: CEAC: 2+ prior
CEAC: 2+ prior population
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The company scenario analyses are not replicated here and appear in tables 5 to 12 of the
company appendix.

2nd ACD 3.13: Waning of the treatment effect
In order to explain fully how the company has implemented its waning effect, the company
regression coefficients for the IA2 adjusted OS, PFS and ToT Weibulls are presented below (
Table 6).
Table 6: 2+ prior IA2 Weibull coefficients

Constant
IXA+LEN+DEX Tx
ISS Stage III
Age >65
Light chain myeloma
IXA+LEN+DEX ln(λ)
hence IXA+LEN+DEX
scale λ
LEN+DEX ln(λ)
hence scale λ
Coef for ln(γ)
hence shape γ

Regression coefficients
OS
PFS
ToT
4.24
3.04
4.58
0.37
0.43
0.32
-0.54
-0.57
-0.47
-0.33
-0.43
Summation of coefficients
4.29
3.40
4.73
73.06
3.93
50.66
0.22
1.24

29.84
2.97
19.42
0.14
1.15

113.67
4.42
82.83
0.01
1.01

The scale parameters of the Weibulls are derived by summing the constant, the relevant
treatment coefficient and the regression coefficients conditioned by the patient characteristic
proportions with 13% at ISS stage III, 53% over 65 years of age and 21% with light chain
myeloma.
In the IXA+LEN+DEX arm, 100% of patients received ixazomib so the treatment effect is
included. The LEN+DEX arm is the reference treatment and since 0% of patients received
ixazomib there is no treatment effect. But the LEN+DEX arm could be seen as having a
“treatment effect” of zero. As a consequence, for OS the sum of the coefficients for
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IXA+LEN+DEX is 4.29, which is 0.37 higher than the 3.93 sum for LEN+DEX. This 0.37
treatment effect is the source of the modelled survival differences between IXA+LEN+DEX
and LEN+DEX.
The resulting scale and shape parameters are applied within the Weibull:


S(t) = exp(-λ-γ.t γ)

to derive survival curves1. These survival curves are then used to derive cycle specific
hazards to apply within the model.
In table 9 of the company appendix the company implements a waning of the treatment effect
from month 32 over 5 years. This is implemented as follows.


From month 32 within the IXA+LEN+DEX arm a linear decline is applied to the 0.37
treatment effect causing it to fall to 0.00 after 5 years.



From month 32 within the LEN+DEX arm a linear decline is applied to the 0.00
“treatment effect” causing it to fall to -0.37 after 5 years.



This result is that the treatment effect for IXA+LEN+DEX relative to LEN+DEX is
maintained at 0.37 throughout.

In other words there is no waning in the treatment effect of IXA+LEN+DEX relative to
LEN+DEX.
The company argues that waning should also be applied in the LEN+DEX arm. The
application of the -0.37 “treatment effect” after 5 years in the LEN+DEX arm is arbitrary and
has only been applied in order to maintain the treatment effect of IXA+LEN+DEX relative to
LEN+DEX over the period of the model. In the opinion of the ERG this implementation is
not in the spirit of the 2nd ACD which is more concerned that the benefit of ixazomib over
placebo, both compared to lenalidomide and dexamethasone, might tend to wane. During
AC2, the Company recalled that the assumption of proportional hazard holds up to 23 months
of median follow-up, and results suggest a reduced risk of death for IXA-LEN-DEX relative
to LEN-DEX (still to be demonstrated with statistical significance). However, this statement

1

Note that the regression for OS and PFS has time in months while for ToT has time in weeks, and that λ, the
“scale” parameter within the Excel function differs from what might more usually be called the scale
parameter, λ-γ.
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does not provide information on the long-term perspective and therefore there is considerable
uncertainty on the lifetime effect of Ixazomib. This does not preclude the possibility that the
benefit of lenalidomide-dexamethasone may also tend to wane in both the interventions
compared.
In the light of the company implementation, there are three potential alternative
implementations of effect waning for OS.


The original ERG implementation, which reduces the IXA+LEN+DEX 0.37 treatment
effect linearly to zero, causing the relative treatment effect to fall to zero.



The company implementation which reduces the IXA+LEN+DEX 0.37 treatment
effect linearly to zero and the LEN+DEX “treatment effect” to -0.37, causing the
relative treatment effect to be maintained at 0.37.



An adaptation of the company implementation which linearly reduces the
IXA+LEN+DEX 0.37 treatment effect to -0.37 and the LEN+DEX “treatment effect”
to -0.37, causing the LEN+DEX OS curve to worsen and the relative treatment effect
to fall to zero.

The above concentrates upon OS. The waning scenarios apply these methods to the OS, PFS
and ToT curves. In the opinion of the ERG the first and the third scenarios are most closely
aligned to the spirit of the 2nd ACD as they both cause the treatment effect of
IXA+LEN+DEX relative to LEN+DEX to wane to zero.
2nd ACD 3.14: Choice of curves
The ERG has built the changes of the company appendix into the model that was used for the
last AC and gets agreement with the base case results of table 4 and the scenario analyses
reported in tables 5 to 12.
Various elements around the choice of curves and model validation have been presented in
the previous ERG reports. For ease of reference the ERG replicates the AIC and BIC of the
adjusted IA2 2+ prior curves, with those of the company original choices of Weibull for OS,
gamma for PFS and exponential for ToT being highlighted. These are then followed by
replication of the curves. Unfortunately, due to a glitch in Excel the horizontal axis of the
charts with the longer time horizons only labels the first 23 months and the ERG has been
unable to correct this in the time available. The tick marks thereafter are approximately every
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2 years, with the charts going out to 300 months or 25 years. The OS estimates and the
balance between PFS and PPS within these OS estimates are then presented for various sets
of curves.

Table 7: 2+ prior AIC and BIC for IA2 adjusted curves

OS

AIC
BIC
AIC
BIC
AIC
BIC

PFS
ToT

EXP
821
836
1274
1285
2122
2136

WEIB
819
838
1272
1287
2124
2142

GOMP
822
840
1275
1290
2124
2142

LOGN
819
838
1262
1277
2137
2155

LOGL
819
837
1266
1281
2126
2145

GAMM
820
843
1264
1282
2125
2147

Figure 6: 2+ prior IA2 adjusted OS curves
IXAL OS KM, N at risk and parameterised curves
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Figure 7: 2+ prior IA2 adjusted PFS curves
IXAL PFS KM, N at risk and parameterised curves

LEND PFS KM, N at risk and parameterised curves
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Figure 8: 2+ prior IA2 adjusted ToT curves
IXAL TOT KM, N at risk and parameterised curves

LEND TOT KM, N at risk and parameterised curves
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The modelled undiscounted OS and the balance between percentages in PFS and PPS are
presented below for various combinations of curves. The ToT to PFS AUC ratios is also
presented for completeness.
Table 8: Choice of 2+ prior curves and OS, PFS and PPS life year gains
PFS
PPS
OS Weibull, PFS gamma, ToT exponential
LEND
2.29 (58%)
1.63 (42%)
IXAL
3.35 (61%)
2.13 (39%)
net
1.06 (68%)
0.50 (32%)
OS Weibull, PFS Weibull, ToT Weibull
LEND
1.54 (39%)
2.37 (61%)
IXAL
2.37 (43%)
3.11 (57%)
net
0.83 (53%)
0.74 (47%)
OS Gompertz, PFS Weibull, ToT Weibull
LEND
1.54 (46%)
1.83 (54%)
IXAL
2.35 (54%)
2.02 (46%)
net
0.81 (81%)
0.19 (19%)
OS Gompertz, PFS gamma, ToT exponential
LEND
2.04 (61%)
1.33 (39%)
IXAL
2.89 (66%)
1.48 (34%)
net
0.84 (85%)
0.15 (15%)

OS

ToT:PFS

3.91
5.48
1.56

69%
62%
..

3.91
5.48
1.56

103%
92%
..

3.37
4.36
0.99

102%
91%
..

3.37
4.36
0.99

77%
74%
..

If all curves are Weibulls the survival gains are roughly equally split between gains during
PFS when the patient remains on IXA+LEN+DEX or LEN+DEX treatment and during PPS
when the patient has ceased these treatments.
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The original choice of curves of Weibull for OS, gamma for PFS and exponential for ToT
results in around two thirds of the survival gains realised through increased PFS and one third
through increased PPS. But the ratio of the ToT to PFS AUCs falls quite dramatically. This
argues for modelling drug costs using the PFS curve with the trial ToT:PFS AUC ratio
applied to these costs, as per the company appendix.
If OS is modelled using the Gompertz, the net gains fall by around a third and are mainly
realised due to increased PFS, with only around one fifth realised due to increased PPS.
Again, if the PFS is modelled with a gamma and the ToT with an exponential, the ratio of the
ToT to PFS AUCs falls quite dramatically and it may be better to model drug costs using the
PFS curve with the trial ToT:PFS AUC ratio being applied to these costs.
As discussed at the end of the section 1, the Gompertz for OS appears to be pessimistic and
the Weibull for OS is more appropriate.
Using Weibull for OS, the question of whether PFS should be a Weibull or a gamma is less
obvious. For LEN-DEX:
-

The balance between PFS and PPS of around 39%/61% is much closer to that
suggested from MM-009&MM-010 trials (42/58 see section 2), which would favour
PFS Weibull rather than PFS gamma.

-

The PPS survival of 1.63 years is very close to the 1.61 years estimated using the

POMA-lDEX data (see section 2) and the PPS survival of 2.37 years seems quite
optimistic, which would favour PFS gamma over PFS Weibull.
In sum, the ERG believe there is no definitive argument to prefer one PFS model over the
other. We have therefore presented our additional analyses using both PFS model options.

2nd ACD 3.15: Quality of life
The company response to the 1st ACD included a revised quality of life regression based
upon the IA2 data cut and using ORR responses as explanatory variables for the
contemporaneous EQ-5D quality of life values. But the modelling applied IA2 2+ prior BoR
rates so was not aligned with the regression explanatory variables.
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The company response to the 2nd ACD uses the investigator assessed ORRs measured to the
IA2 data cut to derive the treatment specific distribution of patients between SD, PR and
VGPR+ for those who have not progressed. The base case now applies these proportions to
the EQ-5D ORR regression. The corresponding data for the blinded medical review ORR
assessments is not presented. The ERG assumption is that the regression is based upon
investigator assessed ORRs.
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Table 9: 2+ prior patient BoR and ORR numbers and distributions
PD
SD
PR
VGPR+
IXAL 7 (5%)
13 (9%)
41 (29%)
78 (56%)
IA1
BOR
LEND 8 (6%)
26 (19%)
52 (39%)
48 (36%)
IXAL 7 (5%)
11 (8%)
39 (28%)
80 (58%)
BOR
LEND 8 (6%)
26 (20%)
45 (34%)
54 (41%)
IA2
IXAL 126 (6%)
211 (10%) 789 (36%) 1,081 (49%)
ORR
LEND 163 (9%)
362 (19%) 862 (46%) 507 (27%)
PD, progressed disease; PR, partial response; SD, stable disease; VGPR+, very good partial
response
As a scenario analysis the company also provided an IA2 BoR regression and applied the IA2
2+ prior BoR distribution to these. For completeness IA1 BoR regression, the IA2 BoR
regression and the IA2 ORR regression can be presented alongside the relevant treatment
specific patient distributions and resulting treatment specific PFS quality of life values. Note
that because the IA2 regressions have a small age adjustment coefficient, the values presented
below are for the age at baseline. The values below are also adjusted for sex and race, these
adjustments being -0.006 for the IA2 BoR analysis and -0.017 for the IA2 ORR analysis.
They are not adjusted for hospitalisations, this only having a minor effect.
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Table 10: IA1 and IA2 BoR and ORR quality of life values
IA1
IA2
BOR
BOR
ORR
IXAL
LEND IXAL
LEND IXAL
LEND
Response specific quality of life values
TA1717 TA3388
VGPR+ 0.712
0.890
0.789
0.810
0.750
PR
0.674
0.843
0.790
0.810
0.750
SD
0.653
0.852
0.778
0.810
0.650
PD
0.654
0.810
0.751
0.640
0.610
2+ prior patient distribution among those in PFS
VGPR+ 59%
38%
62%
43%
52%
29%
PR
31%
41%
30%
36%
38%
50%
SD
10%
21%
8%
21%
10%
21%
Treatment specific model health state quality of life values
PFS
0.694
0.684
0.873
0.865
0.788
0.787
PD
0.654
0.654
0.810
0.810
0.751
0.751
PD, progressed disease; PR, partial response; SD, stable disease; VGPR+, very good partial
response
Immediately striking is the increase in the estimated quality of life values between IA1 and
IA2 analyses.
The quality of life values for progressive disease in the IA2 analyses are somewhat higher
than those of the IA1 analysis. They are also somewhat higher than those of previous
assessments.
The AC has expressed concerns that the PD quality of life data of the trial may be insufficient
to reflect the probable evolution of PD quality of life. The ERG recollection of this is that
expert opinion and patient testimony during the AC highlighted the importance to patients of
avoiding further disease progressions. Maintaining the PD quality of life at 0.751 until 3
months prior to death may be optimistic.
Within the IA2 ORR regression there is an age coefficient of -0.001 per year that slowly
reduces all quality of life values from the baseline values above, but this is relatively minor.
The quality of life values and annual age coefficient can also be read alongside the EQ-5D
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UK population norms reported by Kind et al (1999)9, noting that the median age among all
patients in the trial was 66 years2:


Among men 0.782 for those 65 to 74 and 0.729 for those 75+



Among women 0.766 for those 65 to 74 and 0.741 for those 75+

There is no obvious reason for the estimates of the IA2 BoR analysis and the IA2 ORR
analysis to differ by quite as much as they do. They both relate to the same data set. It might
be anticipated that the BoR quality of life values for a given overall BoR response status
would lie below those for a contemporaneous ORR response status. It takes time to gain and
lose a given BoR status. A patient with a BoR of VGPR+ may span ORR measurements that
include SD, PR and VGPR+. As a consequence the BoR regression should reflect the average
ORR within the BoR of VGPR+, being less than full VGPR+. This does not apply to the
ORR regression where the ORR of VGPR+ is contemporaneous to the EQ-5D measurement.
It might also be expected that modelling EQ-5D based upon patients’ contemporaneous ORR
response values would provide a better fit than modelling it based upon patients’ single
overarching BoR status, which is invariant across the patients’ PFS EQ-5D values. The
company has not supplied statistics for the overall goodness of fit of the two IA2 quality of
life regressions.
The coefficients, standard errors and p-values for the four main parameter estimates are
presented below. The quality of life for VGPR+ is the reference, with the estimates for the
other health states being relative to this.

2

The proportion age 65+ was little different between the 1 prior at *** and the 2+ prior at ***.
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Table 11: IA2 QoL regressions’ coefficients
IA2 BOR Analysis
IA2 ORR Analysis
Coef
s.e.
p-value
Coef
s.e.
p-value
VGPR+
0.896
0.100
0.000
0.806
0.066
0.000
PR
-0.047
0.031
0.126
0.001
0.005
0.784
SD
-0.038
0.042
0.366
-0.011
0.008
0.169
PD
-0.080
0.121
0.506
-0.038
0.007
0.000
PD, progressed disease; PR, partial response; SD, stable disease; VGPR+, very good partial
response
The IA2 BoR analysis has a reasonably higher standard error for the VGPR+ coefficient than
the IA2 ORR analysis. The IA2 BoR analysis is also better at distinguishing VGPR+ from
PR, but worse at distinguishing VGPR+ from SD and from PD. This may be due to those
with a VGPR+ BoR in reality experiencing a range of other health states during the trial.
It seems intuitive that the superior analysis is the one that better distinguishes between
VGPR+ and SD and PD, as happens with the IA2 ORR analysis. While the coefficients are
somewhat smaller than that of the IA2 BoR analysis this appears to be mainly due to the
lower coefficient for VGPR+. The ERG agrees with the company choice between these
analyses.
2nd ACD 3.16: Direct drug costs and the ToT to PFS ratio
The 2nd ACD expresses concern about the ratios of the modelled ToT area under the curve
(AUC) to PFS AUC, 62% for IXA+LEN+DEX and 69% for LEN+DEX, and how these
compare with the trial ratios of the AUCs: 92% for IXA+LEN+DEX and 97% for
LEN+DEX. The direct drug costs modelled using the ToT curves may be an underestimate
for the modelled PFS.
As noted in the 2nd ERG report and the company response to the 2nd ACD this discrepancy is
due in large part to the ToT curves being exponentials and the PFS curves being gammas.
Setting both the ToT curves and the PFS curves to be Weibulls very much reduces these
discrepancies. The ratio of the modelled AUCs is 92% for IXA+LEN+DEX and 103% for
LEN+DEX.
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The evolution of the Kaplan Meier curves during the trial as presented in figure 15 of the 2nd
ERG report can be considered alongside the Weibulls extrapolated over the first 15 years of
the model.
Figure 9: 2+ prior IA2 ToT and PFS Kaplan Meier curves
IXAL PFS KM, TOT KM, AUC ratio and N at risk

LEND PFS KM, TOT KM, AUC ratio and N at risk
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Figure 10: 2+ prior IA2 ToT and PFS Weibulls over 15 years
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The PFS and ToT Weibulls of IXA+LEN+DEX and of LEN+DEX broadly follow one
another down. For IXA+LEN+DEX the ToT curve lies below the PFS curve until around 80
months, from which point they more or less coincide. For LEN+DEX the ToT curve rises
above the PFS curve at around 22.5 months. But this needs to be considered alongside the 4
week LEN+DEX cycle and the 26 cycle lenalidomide cost cap which limits lenalidomide
costs to week 104 of the model. For LEN+DEX the ratio of the modelled AUCs to week 104
is 96% which is in line with that of the Kaplan Meier curves.

31

As previously noted, the reason that this occurs is that the PFS curve is pulled down towards
the ToT curve. This causes the balance of the overall survival gains that are due to increased
PFS compared to increased PPS to fall from roughly 2:1 to 1:1 which may not be plausible.
2nd ACD 3.17: PPS costs
The model applies the same total PPS active treatment cost of £78,607 in both treatment
arms. This implies that the same amount of time is spent in PPS on active treatment in both
arms. Given the longer PPS for IXA+LEN+DEX compared to LEN+DEX this implies a
longer period of time spent off active treatment during PPS for IXA+LEN+DEX compared to
LEN+DEX. Under this assumption the company accepts that the weekly off treatment cost
should be applied to these periods, resulting in different PPS costs for IXA+LEN+DEX
compared to LEN+DEX.
But the off treatment costs are the minor aspect of PPS costs. The active treatment costs of
£78,607 are more important. The company has not explored the concern that PPS active
treatment costs will be higher for the treatment with a longer duration of PPS survival. The
ERG will explore differentiating these PPS active treatment costs by the duration of PPS, by
equalising the weekly cost in the IXA+LEN+DEX arm at the £647 weekly cost in the
LEN+DEX arm. But it is likely that this is too pessimistic because there will be a cap to the
number of PPS treatments patients will receive.
Note that the proportion of patients receiving PPS active treatment increases quite
dramatically between the IA1 and the IA2 data cut. Longer follow up may increase this
further.
Company model revision
For reasons that are unclear the company has hardwired the model to only be able to apply
the OS coefficients for the 2+ prior IA2 parameterised exponential, Weibull and Gompertz
curves. It does not affect any of the analyses presented by the company or by the ERG.
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2.3. ERG’s additional analyses
The key difference between the 2nd ACD and the company submission is whether waning
should be applied, and if it should what method should be used. The company position is that
waning should not be applied for the base case, and that if waning is applied it should retain
the relative treatment effect for IXA+LEN+DEX over LEN+DEX indefinitely. The 2nd ACD
states a preference for waning to be applied after month 32, with the relative treatment effect
for IXA+LEN+DEX over LEN+DEX waning over five years. In the light of this, the ERG
presents two full sets of analyses, one with no waning in the base case and one with the
original ERG implementation of waning from 32 months over 5 years.
ERG modelling that applies Weibulls for PFS and ToT estimates the direct drug costs using
the ToT curve. ERG modelling that applies the gamma for PFS and the exponential for ToT
follows the approach of the company appendix and estimates the direct drug costs using the
PFS curves condition by the trial Kaplan Meier ratios of ToT:PFS AUCs. Scenario analyses
using the ToT curves are presented.
The four sets of curves are analysed separately:


The original company set of curves of Weibull for OS, gamma for PFS and
exponential for ToT.



The revised company set of curves with all being Weibulls.



The Gompertz for OS in conjunction with Weibulls for PFS and ToT.



The Gompertz for OS in conjunction with gamma for PFS and exponential for ToT.

As previously discussed, the Gompertz for OS is probably pessimistic and in addition the
ERG believe that a strong preference for the PFS gamma over the PFS Weibull cannot be
stated.
The base case results for these are presented alongside a number of sensitivity analyses:


SA01: Waning of the IXA+LEN+DEX relative treatment effects from month 32 over
5 years, as per the original ERG waning and as preferred in the 2nd ACD.
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SA02: Waning of both the IXA+LEN+DEX treatment effects relative to LEN+DEX
and the LEN+DEX “treatment effects” from month 32 over 5 years, as per the
company response to the 2nd ACD.



SA03: Waning of both the IXA+LEN+DEX treatment effects and the LEN+DEX
treatment effects from month 32 over 5 years, but with a faster waning for the
IXA+LEN+DEX relative treatment effects such that these fall to the same value as the
LEN+DEX treatment effects by 5 years, this can be seen as a combination of SA01
and SA02.



SA04: Quality of life values using the IA2 BoR analysis.



SA05: Quality of life values using TA171 and TA338.



SA06: Drug costing using the ToT curves.



SA07: Equalising weekly PPS treatment costs.

The CEACs of the base case analyses are presented in the appendix. Note that for the
Gompertz OS with waning base cases a number of iterations resulted in the total costs of
IXA+LEN+DEX having an element divided by zero. The ERG has not sourced the error and
due to time constraints has simply replaced these iterations with the values of the 1st iteration.
Modelling with no waning in the base case and SAs
Table 12: Original curves: OS Weibull, PFS gamma, ToT exp.
Original curves
Base case
SA01: Waning as per ERG original
SA02: Waning as per company
SA03: Mixed waning
SA04: BoR QoL
SA05a: TA171 QoL
SA05b: TA338 QoL
SA06: Cost using ToT curves
SA07: Equal PPS weekly costs

∆ LY
1.562
1.028
1.232
0.889
1.562
1.562
1.562
1.562
1.562

∆ QALY
0.980
0.684
0.808
0.606
1.082
0.934
0.883
0.981
0.980
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∆ Cost
£165k
£158k
£156k
£150k
£165k
£165k
£165k
£124k
£179k

ICER
£169k
£232k
£193k
£247k
£153k
£177k
£187k
£126k
£182k

Table 13: Weibulls for all curves
All Weibulls
Base case
SA01: Waning as per ERG original
SA02: Waning as per company
SA03: Mixed waning
SA04: BoR QoL
SA05a: TA171 QoL
SA05b: TA338 QoL
SA06: Cost using ToT curves
SA07: Equal PPS weekly costs

∆ LY
1.562
1.028
1.232
0.889
1.562
1.562
1.562
n.a.
1.562

∆ QALY
0.974
0.680
0.803
0.603
1.069
0.910
0.858
n.a.
0.974

∆ Cost
£121k
£119k
£118k
£117k
£121k
£121k
£121k
n.a.
£136k

ICER
£124k
£176k
£147k
£194k
£113k
£133k
£141k
n.a.
£139k

Table 14: OS Gompertz others Weibulls: OS Gompertz, PFS and ToT Weibulls
OS Gompertz, others Weibulls
Base case
SA01: Waning as per ERG original
SA02: Waning as per company
SA03: Mixed waning
SA04: BoR QoL
SA05a: TA171 QoL
SA05b: TA338 QoL
SA06: Cost using ToT curves
SA07: Equal PPS weekly costs

∆ LY
0.992
0.782
0.878
0.722
0.992
0.992
0.992
n.a.
0.992

∆ QALY
0.672
0.544
0.604
0.506
0.747
0.658
0.618
n.a.
0.672

∆ Cost
£120k
£119k
£118k
£116k
£120k
£120k
£120k
n.a.
£126k

ICER
£179k
£218k
£195k
£230k
£161k
£183k
£195k
n.a.
£187k

Table 15: OS Gompertz others original: OS Gompertz, PFS gamma and ToT exp.
OS Gompertz, others original
Base case
SA01: Waning as per ERG original
SA02: Waning as per company
SA03: Mixed waning
SA04: BoR QoL
SA05a: TA171 QoL
SA05b: TA338 QoL
SA06: Cost using ToT curves
SA07: Equal PPS weekly costs

∆ LY
0.992
0.782
0.878
0.722
0.992
0.992
0.992
0.992
0.992

∆ QALY
0.673
0.544
0.605
0.507
0.751
0.660
0.625
0.673
0.673
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∆ Cost
£149k
£144k
£143k
£140k
£149k
£149k
£149k
£122k
£154k

ICER
£221k
£265k
£237k
£276k
£198k
£225k
£238k
£181k
£229k

Modelling with waning (as per ERG original) in the base case and SAs
Table 16: Original curves: OS Weibull, PFS gamma, ToT exp.
Original curves
Base case
SA01: Waning as per ERG original
SA02: Waning as per company
SA03: Mixed waning
SA04: BoR QoL
SA05a: TA171 QoL
SA05b: TA338 QoL
SA06: Cost using ToT curves
SA07: Equal PPS weekly costs

∆ LY
1.028
n.a.
1.232
0.889
1.028
1.028
1.028
1.028
1.028

∆ QALY
0.684
n.a.
0.808
0.606
0.763
0.671
0.637
0.684
0.684

∆ Cost
£158k
n.a.
£156k
£150k
£158k
£158k
£158k
£120k
£163k

ICER
£232k
n.a.
£193k
£247k
£208k
£236k
£249k
£176k
£238k

∆ LY
1.028
n.a.
1.232
0.889
1.028
1.028
1.028
n.a.
1.028

∆ QALY
0.680
n.a.
0.803
0.603
0.753
0.655
0.618
n.a.
0.680

∆ Cost
£119k
n.a.
£118k
£117k
£119k
£119k
£119k
n.a.
£125k

ICER
£176k
n.a.
£147k
£194k
£158k
£182k
£193k
n.a.
£184k

Table 17: Weibulls for all curves
Weibulls
Base case
SA01: Waning as per ERG original
SA02: Waning as per company
SA03: Mixed waning
SA04: BoR QoL
SA05a: TA171 QoL
SA05b: TA338 QoL
SA06: Cost using ToT curves
SA07: Equal PPS weekly costs

Table 18: OS Gompertz others Weibulls: OS Gompertz, PFS and ToT Weibulls
OS Gompertz, others Weibulls
Base case
SA01: Waning as per ERG original
SA02: Waning as per company
SA03: Mixed waning
SA04: BoR QoL
SA05a: TA171 QoL
SA05b: TA338 QoL
SA06: Cost using ToT curves
SA07: Equal PPS weekly costs

∆ LY
0.782
n.a.
0.878
0.722
0.782
0.782
0.782
n.a.
0.782

∆ QALY
0.544
n.a.
0.604
0.506
0.608
0.543
0.511
n.a.
0.544
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∆ Cost
£119k
n.a.
£118k
£116k
£119k
£119k
£119k
n.a.
£120k

ICER
£218k
n.a.
£195k
£230k
£195k
£219k
£232k
n.a.
£221k

Table 19: OS Gompertz others original: OS Gompertz, PFS gamma and ToT exp.
OS Gompertz, others original
Base case
SA01: Waning as per ERG original
SA02: Waning as per company
SA03: Mixed waning
SA04: BoR QoL
SA05a: TA171 QoL
SA05b: TA338 QoL
SA06: Cost using ToT curves
SA07: Equal PPS weekly costs

∆ LY
0.782
n.a.
0.878
0.722
0.782
0.782
0.782
0.782
0.782

∆ QALY
0.544
n.a.
0.605
0.507
0.611
0.541
0.515
0.544
0.544

∆ Cost
£144k
n.a.
£143k
£140k
£144k
£144k
£144k
£119k
£146k

ICER
£265k
n.a.
£237k
£276k
£236k
£267k
£280k
£219k
£268k

Summary of cost-effectiveness
The company has switched from its original curves of a Weibull for OS, gamma for PFS and
exponential for ToT to applying Weibulls for all curves. The reasons for this inconsistency
are not immediately obvious. Part of the justification appears to be that a Weibull for PFS
pulls the PFS curve down much closer to the Weibull for the ToT and so reduces the
discrepancy between them. This helps address the concern of section 3.16 of the 2nd ACD in
terms of drug costing. But as per the scenario analyses of the company, these concerns are
addressable by other means while retaining the original cures of the company. The 2nd ACD
also expressed some preference for the Gompertz for modelling OS, but further ERG review
suggests that this may be too pessimistic.
The company does not consider the validity of the modelled gains in PFS survival compared
to the modelled gains in PPS survival. The application of Weibulls for all curves splits this
roughly 1:1. The original company curves split this roughly 2:1. If the Gompertz is used to
model OS this is revised to around 4:1.
The company disagrees that treatment waning should be part of the base case. The company
appears to accept that treatment waning may inform the AC decision. The company
implementation of waning maintains the relative treatment effect of IXA+LEN+DEX
compared to LEN+DEX. The 2nd ACD anticipated a waning of the relative treatment effect of
IXA+LEN+DEX compared to LEN+DEX. The ERG has provided scenario analyses as per
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the original ERG waning of the relative treatment effect, as per the company waning, that
maintains the relative treatment effect and a combination of the two.
For quality of life the company has applied the distribution of contemporaneous IA2 2+ prior
ORR values to the IA2 ORR quality of life regression which is appropriate. The quality of
life values that result for PFS are similar to the UK age norms of EQ-5D among 65-74 year
olds and not that dissimilar to those of previous assessments. The PD quality of life value is
higher than those of previous assessments and in broad terms is maintained indefinitely until
the 3 months prior to death. The IA2 data may not reflect quality of life worsening from
subsequent progressions. The coefficient by which quality of life is reduced for age also
appears small compared to UK age norms.
The company does not address the concern that PPS active treatment costs are likely to be
higher for the treatment with the longer duration of PPS. This means that the cost
effectiveness estimates are optimistic. The extent of this optimism is difficult to quantify.
ERG scenarios that equalise the weekly PPS cost between the arms are probably too
pessimistic because there will be a limit to how many PPS active treatments a patient may
receive.
The PAS inclusive cost effectiveness estimates of both the company analyses and the ERG
analyses are well above the conventional NICE thresholds.
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4. Appendix
Appendix1: ERG analyses CEACs with PAS
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CEAC: 2+ prior: Gompertz OS and Weibulls: Waning
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Appendix 1: Commercial Access Agreement
The company provides a PAS which is a simple *** reduction in the list price, reducing the 4
weekly cost per pack of ixazomib from £6,336 to ******. This reduces the annual cost of
ongoing dosing with ixazomib from £82,651 to *******.
The company previously proposed a Commercial Access Arrangement (CAA) that increases
the PAS to ***, reducing the 4 weekly cost per pack of ixazomib from £6,336 to ******.
This reduces the annual cost of ongoing dosing with ixazomib from £82,651 to *******.The
company has since revised this to increase the PAS to ***, reducing the 4 weekly cost per
pack of ixazomib from £6,336 to ******. This reduces the annual cost of ongoing dosing
with ixazomib from £82,651 to *******.
***************************************************************************
***************************************************************************
***************************************************************************
***************************************************************************
***************************************************************************
***************************************************************************
***************************************************************************
***************************************************************************
***************************************************************************
***************************************************************************
***************************************************************************
***************************************************************************
************
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Table 01: Survival gains ********** ToT to PFS AUCs ratios
ToT:PFS
PFS

PPS

OS

Lifetime

******

OS Weibull, PFS gamma, ToT exponential
LEND

2.29 (58%)

1.63 (42%)

3.91

69%

***

IXAL

3.35 (61%)

2.13 (39%)

5.48

62%

*********

net

1.06 (68%)

0.50 (32%)

1.56

..

**

OS Weibull, PFS Weibull, ToT Weibull
LEND

1.54 (39%)

2.37 (61%)

3.91

103%

***

IXAL

2.37 (43%)

3.11 (57%)

5.48

92%

*********

net

0.83 (53%)

0.74 (47%)

1.56

..

**

OS Gompertz, PFS Weibull, ToT Weibull
LEND

1.54 (46%)

1.83 (54%)

3.37

102%

***

IXAL

2.35 (54%)

2.02 (46%)

4.36

91%

*********

net

0.81 (81%)

0.19 (19%)

0.99

..

**

OS Gompertz, PFS gamma, ToT exponential
LEND

2.04 (61%)

1.33 (39%)

3.37

77%

***

IXAL

2.89 (66%)

1.48 (34%)

4.36

74%

*********

net

0.84 (85%)

0.15 (15%)

0.99

..

..

******************* bring the ratios of the relevant sections of the ToT:PFS AUCs more
into line with those of the Kaplan Meiers of 92% for LEN+DEX and 97% for
IXA+LEN+DEX.
***************************************************************************
***************************************************************************
***************************************************************************
*********. As a consequence, this is less important when considering the appropriate
functional form for the PFS curve.
When deciding upon the appropriate form for the PFS curve, even when the ToT curves are
used for costing purposes, the focus can be more upon the balance between gains in PFS
survival and PPS survival as proportions of the overall survival gains.
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The revised company base case is below.
Table 02: Company base case including revised CAA
QALYs

Costs

LEN+DEX

2.70

********

IXA+LEN+DEX

3.68

********

net

0.97

£31,652

ICER

£32,483

The deterministic cost effectiveness estimate of £32,483 per QALY is aligned with the
central probabilistic estimate of £32,679 per QALY. The CEAC inclusive of the CAA is
presented below.
Figure 01: Company base case CEAC including revised CAA
CEAC: 2+ prior population
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Implementation of CAA costing
The implementation of the lenalidomide 26 cycle cap appears to be correct.
***************************************************************************
***************************************************************************
*********************************************************************
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Revised ERG analyses
The ERG analyses that incorporate the revised CAA and correcting the number of cycles for
ixazomib costs are as follows.
Modelling with no waning in the base case
Table 03: Original curves: OS Weibull, PFS gamma, ToT exp.
Original curves

∆ LY

∆ QALY

∆ Cost

ICER

Base case

1.562

0.980

£35,644

£36,365

SA01: Waning as per ERG original

1.028

0.684

£34,865

£51,003

SA02: Waning as per company

1.232

0.808

£35,144

£43,516

SA03: Mixed waning

0.889

0.606

£34,458

£56,885

SA04: BoR QoL

1.562

1.082

£35,644

£32,935

SA05a: TA171 QoL

1.562

0.934

£35,644

£38,161

SA05b: TA338 QoL

1.562

0.883

£35,644

£40,379

SA06: Cost using ToT curves

1.562

0.981

£32,608

£33,253

SA07: Equal PPS weekly costs

1.562

0.980

£49,012

£50,002

Weibulls

∆ LY

∆ QALY

∆ Cost

ICER

Base case

1.562

0.974

£30,880

£31,691

SA01: Waning as per ERG original

1.028

0.680

£31,841

£46,848

SA02: Waning as per company

1.232

0.803

£30,487

£37,969

SA03: Mixed waning

0.889

0.603

£31,534

£52,297

SA04: BoR QoL

1.562

1.069

£30,880

£28,891

SA05a: TA171 QoL

1.562

0.910

£30,880

£33,949

SA05b: TA338 QoL

1.562

0.858

£30,880

£36,007

SA06: Cost using ToT curves

n.a.

n.a.

n.a.

n.a.

SA07: Equal PPS weekly costs

1.562

0.974

£45,688

£46,889

Table 04: Weibulls for all curves
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Table 05: OS Gompertz others Weibulls: OS Gompertz, PFS and ToT Weibulls
OS Gompertz, others Weibulls

∆ LY

∆ QALY

∆ Cost

ICER

Base case

0.992

0.672

£31,341

£46,637

SA01: Waning as per ERG original

0.782

0.544

£31,489

£57,931

SA02: Waning as per company

0.878

0.604

£30,985

£51,267

SA03: Mixed waning

0.722

0.506

£31,275

£61,749

SA04: BoR QoL

0.992

0.747

£31,341

£41,963

SA05a: TA171 QoL

0.992

0.658

£31,341

£47,664

SA05b: TA338 QoL

0.992

0.618

£31,341

£50,687

SA06: Cost using ToT curves

n.a.

n.a.

n.a.

n.a.

SA07: Equal PPS weekly costs

0.992

0.672

£36,450

£54,239

Table 06: OS Gompertz others original: OS Gompertz, PFS gamma and ToT exp.
OS Gompertz, others original

∆ LY

∆ QALY

∆ Cost

ICER

Base case

0.992

0.673

£34,691

£51,558

SA01: Waning as per ERG original

0.782

0.544

£34,168

£62,847

SA02: Waning as per company

0.878

0.605

£34,377

£56,812

SA03: Mixed waning

0.722

0.507

£33,982

£67,077

SA04: BoR QoL

0.992

0.751

£34,691

£46,199

SA05a: TA171 QoL

0.992

0.660

£34,691

£52,565

SA05b: TA338 QoL

0.992

0.625

£34,691

£55,525

SA06: Cost using ToT curves

0.992

0.673

£32,042

£47,607

SA07: Equal PPS weekly costs

0.992

0.673

£39,753

£59,081
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Modelling with waning in the base case
Table 07: Original curves: OS Weibull, PFS gamma, ToT exp.
Original curves

∆ LY

∆ QALY

∆ Cost

ICER

Base case

1.028

0.684

£34,865

£51,003

n.a.

n.a.

n.a.

n.a.

SA02: Waning as per company

1.232

0.808

£35,144

£43,516

SA03: Mixed waning

0.889

0.606

£34,458

£56,885

SA04: BoR QoL

1.028

0.763

£34,865

£45,672

SA05a: TA171 QoL

1.028

0.671

£34,865

£51,957

SA05b: TA338 QoL

1.028

0.637

£34,865

£54,769

SA06: Cost using ToT curves

1.028

0.684

£32,081

£46,913

SA07: Equal PPS weekly costs

1.028

0.684

£38,935

£56,957

Weibulls

∆ LY

∆ QALY

∆ Cost

ICER

Base case

1.028

0.680

£31,841

£46,848

n.a.

n.a.

n.a.

n.a.

SA02: Waning as per company

1.232

0.803

£30,487

£37,969

SA03: Mixed waning

0.889

0.603

£31,534

£52,297

SA04: BoR QoL

1.028

0.753

£31,841

£42,277

SA05a: TA171 QoL

1.028

0.655

£31,841

£48,579

SA05b: TA338 QoL

1.028

0.618

£31,841

£51,506

SA06: Cost using ToT curves

n.a.

n.a.

n.a.

n.a.

SA07: Equal PPS weekly costs

1.028

0.680

£37,257

£54,817

SA01: Waning as per ERG original

Table 08: Weibulls for all curves

SA01: Waning as per ERG original

Table 09: OS Gompertz others Weibulls: OS Gompertz, PFS and ToT Weibulls
OS Gompertz, others Weibulls

∆ LY

∆ QALY

∆ Cost

ICER

Base case

0.782

0.544

£31,489

£57,931

n.a.

n.a.

n.a.

n.a.

SA02: Waning as per company

0.878

0.604

£30,985

£51,267

SA03: Mixed waning

0.722

0.506

£31,275

£61,749

SA04: BoR QoL

0.782

0.608

£31,489

£51,786

SA05a: TA171 QoL

0.782

0.543

£31,489

£58,041

SA05b: TA338 QoL

0.782

0.511

£31,489

£61,641

SA06: Cost using ToT curves

n.a.

n.a.

n.a.

n.a.

SA07: Equal PPS weekly costs

0.782

0.544

£32,809

£60,359

SA01: Waning as per ERG original
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Table 10: OS Gompertz others original: OS Gompertz, PFS gamma and ToT exp.
OS Gompertz, others original

∆ LY

∆ QALY

∆ Cost

ICER

Base case

0.782

0.544

£34,168

£62,847

n.a.

n.a.

n.a.

n.a.

SA02: Waning as per company

0.878

0.605

£34,377

£56,812

SA03: Mixed waning

0.722

0.507

£33,982

£67,077

SA04: BoR QoL

0.782

0.611

£34,168

£55,938

SA05a: TA171 QoL

0.782

0.541

£34,168

£63,106

SA05b: TA338 QoL

0.782

0.515

£34,168

£66,393

SA06: Cost using ToT curves

0.782

0.544

£31,663

£58,227

SA07: Equal PPS weekly costs

0.782

0.544

£35,707

£65,678

SA01: Waning as per ERG original
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Appendix: ERG analyses CEACs with revised CAA
CEAC: 2+ prior: Original curves: Waning
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CEAC: 2+ prior: Original curves: No waning
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Additional 5 year waning scenarios from different points
Table 12: Original curves: OS Weibull, PFS gamma, ToT exp.
Original curves

∆ LY

∆ QALY

∆ Cost

ICER

Base case

1.562

0.980

£165k

£169k

SA01: Waning as per ERG original

1.028

0.684

£158k

£232k

SA01 + IXAL - 42.5mth, LEND 35.5mth

1.141

0.751

£160k

£213k

SA02: Waning as per company

1.232

0.808

£156k

£193k

SA02 + IXAL - 42.5mth, LEND 35.5mth

1.312

0.855

£157k

£184k

SA03: Mixed waning

0.889

0.606

£150k

£247k

SA03 + IXAL - 42.5mth, LEND 35.5mth

1.049

0.703

£153k

£217k

Weibulls

∆ LY

∆ QALY

∆ Cost

ICER

Base case

1.562

0.974

£121k

£124k

SA01: Waning as per ERG original

1.028

0.680

£119k

£176k

SA01 + IXAL - 42.5mth, LEND 35.5mth

1.141

0.747

£121k

£161k

SA02: Waning as per company

1.232

0.803

£118k

£147k

SA02 + IXAL - 42.5mth, LEND 35.5mth

1.312

0.851

£119k

£140k

SA03: Mixed waning

0.889

0.603

£117k

£194k

SA03 + IXAL - 42.5mth, LEND 35.5mth

1.049

0.700

£119k

£170k

Table 13: Weibulls for all curves

Appendix: Additional 5 year waning scenarios from different points with CAA
Table 03: Original curves: OS Weibull, PFS gamma, ToT exp.
Original curves

∆ LY

∆ QALY

∆ Cost

ICER

Base case

1.562

0.980

£35,644

£36,365

SA01: Waning as per ERG original

1.028

0.684

£34,865

£51,003

SA01 + IXAL - 42.5mth, LEND 35.5mth

1.141

0.751

£35,115

£46,780

SA02: Waning as per company

1.232

0.808

£35,144

£43,516

SA02 + IXAL - 42.5mth, LEND 35.5mth

1.312

0.855

£35,305

£41,290

SA03: Mixed waning

0.889

0.606

£34,458

£56,885

SA03 + IXAL - 42.5mth, LEND 35.5mth

1.049

0.703

£34,844

£49,546

Weibulls

∆ LY

∆ QALY

∆ Cost

ICER

Base case

1.562

0.974

£30,880

£31,691

SA01: Waning as per ERG original

1.028

0.680

£31,841

£46,848

SA01 + IXAL - 42.5mth, LEND 35.5mth

1.141

0.747

£32,075

£42,951

SA02: Waning as per company

1.232

0.803

£30,487

£37,969

SA02 + IXAL - 42.5mth, LEND 35.5mth

1.312

0.851

£30,609

£35,983

SA03: Mixed waning

0.889

0.603

£31,534

£52,297

SA03 + IXAL - 42.5mth, LEND 35.5mth

1.049

0.700

£31,842

£45,458

Table 04: Weibulls for all curves

Appendix D – patient/carer expert statement template

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE
Patient/carer expert statement (STA)
Ixazomib citrate for treating relapsed or refractory
multiple myeloma [ID807]
Thank you for agreeing to give us your views on this treatment that is being
appraised by NICE and how it could be used in the NHS. Patients, carers and
patient organisations can provide a unique perspective on conditions and their
treatment that is not typically available from other sources. We are interested
in hearing about:


the experience of having the condition or caring for someone with the
condition



the experience of receiving NHS care for the condition



the experience of having specific treatments for the condition



the outcomes of treatment that are important to patients or carers (which
might differ from those measured in clinical studies, including healthrelated quality of life)



preferences for different treatments and how they are given



expectations about the risks and benefits of the treatment.

We have already asked your nominating organisation to provide an
organisation’s view. We are asking you to give your views as an individual
whether you are:


a patient



a carer (who may be voicing views for a patient who is unable to) or



somebody who works or volunteers for a patient organisation.

To help you give your views, we have provided a questionnaire. You do not
have to answer every question — the questions are there as prompts to guide
you. The response area will expand as you type. The length of your response
should not normally exceed 10 pages.

National Institute for Health and Care Excellence
Patient/carer expert statement template (STA)
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1.

About you

Your name: John Ellwood
Name of your nominating organisation: Myeloma UK
Do you know if your nominating organisation has submitted a
statement?

X☐

Yes

☐

No

Do you wish to agree with your nominating organisation’s statement?

X☐

Yes

☐

No

(We would encourage you to complete this form even if you agree with your
nominating organisation’s statement.)
Are you:
 a patient with the condition?
X☐

Yes

☐

No

 a carer of a patient with the condition?
☐

Yes

X☐

No

 a patient organisation employee or volunteer?
☐

Yes

X☐

No

Do you have experience of the treatment being appraised?
☐

Yes

X☐

No

If you wrote the organisation submission and do not have anything to add, tick
here

(If you tick this box, the rest of this form will be deleted after

submission.)

National Institute for Health and Care Excellence
Patient/carer expert statement template (STA)
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Links with, or funding from the tobacco industry - please declare any
direct or indirect links to, and receipt of funding from the tobacco
industry: None

2.

Living with the condition

What is your experience of living with the condition as a patient or
carer?
I was diagnosed with smouldering myeloma in Feb 2011, then with active
myeloma in May 2012. My treatments have been as follows:
May – July 2012 CDT; June 2012 Vertobroplasty; Oct 2012 Autologous stem
cell transplant; May 2015 Vertobroplasty. June- Dec 2015 Carphilzomib; FebOct 2016 Ixazomib with Lenilidomide and dexamethasone; Nov 2016 donor
stem cell transplant.

3.

Current practice in treating the condition

Which treatment outcomes are important to you? (That is, what would
you like treatment to achieve?) Which of these are most important? If
possible, please explain why.
Important treatment options: long term remission, paraprotein levels reduced,
minimal side effects. The most important is long term remission, as during
remission phases I can live life as normal.
What is your experience of currently available NHS care and of specific
treatments? How acceptable are these treatments – which did you prefer
and why?
All my treatments have been through the NHS and all have been administered
very well. The stem cell transplants resulted in good remission (Jan 2013-May
2015 and Jan 2017 to today). Both CDT and
Ixazomib/Lenilidomide/Dexamethasone reslted in paraprotein levels coming
down.

4.

What do you consider to be the advantages of the

treatment being appraised?
Benefits of a treatment might include its effect on:


the course and/or outcome of the condition

National Institute for Health and Care Excellence
Patient/carer expert statement template (STA)
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physical symptoms



pain



level of disability



mental health



quality of life (such as lifestyle and work)



other people (for example, family, friends and employers)



ease of use (for example, tablets rather than injection)



where the treatment has to be used (for example, at home rather than in
hospital)



any other issues not listed above

Please list the benefits that you expect to gain from using the treatment
being appraised.
Ixazomib resulted in the following benefits: paraprotein levels came down, my
quality of life was improved and I was able to work as normal, my mental
health was good as I could see the treatment was successful, being able to
take the treatment at home was a real advantage, it prepared me well to
undergo a donor stem cell transplant
Please explain any advantages that you think this treatment has over
other NHS treatments in England.
It is the only proteasome inhibiter available as an oral medication
If you know of any differences in opinion between you and other
patients or carers about the benefits of the treatment being appraised,
please tell us about them.
Not known

5.

What do you consider to be the disadvantages of the

treatment being appraised?
Disadvantages of a treatment might include:


aspects of the condition that the treatment cannot help with or might
make worse



difficulties in taking or using the treatment (for example, injection rather
than tablets)



side effects (for example, type or number of problems, how often, for
how long, how severe. Please describe which side effects patients might
be willing to accept or tolerate and which would be difficult to accept or
tolerate)

National Institute for Health and Care Excellence
Patient/carer expert statement template (STA)
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where the treatment has to be used (for example, in hospital rather than
at home)



impact on others (for example, family, friends and employers)



financial impact on the patient and/or their family (for example, the cost
of travel to hospital or paying a carer)



any other issues not listed above

I am not aware of any disadvantages associated with Ixazomib

Please list any concerns you have about current NHS treatments in
England.
None
Please list any concerns you have about the treatment being appraised.
None
If you know of any differences in opinion between you and other
patients or carers about the disadvantages of the treatment being
appraised, please tell us about them.
None known

6.

Patient population

Do you think some patients might benefit more from the treatment than
others? If so, please describe them and explain why.
None known
Do you think some patients might benefit less from the treatment than
others? If so, please describe them and explain why.
None known

7.

Research evidence on patient or carer views of the

treatment
Are you familiar with the published research literature for the treatment?
X☐

Yes

☐

No

National Institute for Health and Care Excellence
Patient/carer expert statement template (STA)
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If you answered ‘no’, please skip the rest of section 7 and move on to
section 8.
Please comment on whether your experience of using the treatment as
part of routine NHS care reflects the experience of patients in the clinical
trials.
As far I know my experience has been similar to others
Do you think the clinical trials have captured outcomes that are
important to patients? Are you aware of any limitations in how the
treatment has been assessed in clinical trials?
None known
If the treatment being appraised is already available in the NHS, are
there any side effects that were not apparent in the clinical trials but
have emerged during routine NHS care?

Are you aware of any relevant research on patient or carer views of the
condition or existing treatments?
☐

Yes

X☐

No

If yes, please provide references to the relevant studies.

8.

Equality

NICE is committed to promoting equality of opportunity and eliminating
discrimination. Please let us know if you think that recommendations
from this appraisal could have an adverse impact on any particular
groups of people, who they are and why.
None anticipated

9.

Other issues

Do you consider the treatment to be innovative?
X☐

Yes

☐

No

If yes, please explain what makes it significantly different from other
treatments for the condition.
It is the only proteasome inhibiter available in tablet form

National Institute for Health and Care Excellence
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Is there anything else that you would like the Appraisal Committee to
consider?
None

10.

Key messages

In no more than 5 bullet points, please summarise the key messages of
your submission.
 Being able to take the medication at home is a huge advantage
 There appear to be no significant side effects
 It gives the patient some extra survival time
 It gives consultants another treatment option to offer patients
 It is successful in reducing paraprotein levels
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