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CONFIDENTIAL UNTIL PUBLICATION

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Premeeting briefing

Bortezomib for induction therapy in multiple myeloma
before high dose chemotherapy and autologous stem cell
transplantation

This premeeting briefing is a summary of:

¢ the evidence and views submitted by the manufacturer, the consultees and
their nominated clinical specialists and patient experts and

e the Evidence Review Group (ERG) report.

It highlights key issues for discussion at the first Appraisal Committee meeting
and should be read with the full supporting documents for this appraisal.

Chemotherapy acronyms
A number of acronyms are used throughout the manufacturer’s submission,
ERG report and premeeting briefing and these are defined here for clarity.

Bortezomib (Velcade) + dexamethasone VD
Bortezomib (Velcade) +thalidomide + dexamethasone VTD
Thalidomide + dexamethasone TD
Cyclophosphamide + thalidomide +dexamethasone CTD
Bortezomib (Velcade) + adriamycin+ dexamethasone PAD
Vincristine +adriamycin + dexamethasone ViAD

Key issues for consideration

e Bortezomib is indicated in combination for with thalidomide and dexamethasone
(VTD), and in combination with dexamethasone (VD) for the induction therapy in
people with multiple myeloma before high dose chemotherapy and autologous

stem cell therapy.
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e The manufacturer submitted data to NICE for 3 bortezomib regimens, VTD, VD
and PAD. The final marketing authorisation granted in August 2013, only includes
the VTD and VD regimens and so the PAD regimen is not a licensed regimen.

e The final marketing authorisation stipulates a discontinuation rule for VTD, where
4 cycles are received and upon at least a partial response, 2 more cycles can be
administered. Subsequently, the manufacturer provided an addendum which
included updated data for the VTD regimen taking into account the impact of the
discontinuation rule.

e The manufacturer compared VTD with TD rather than CTD, the most commonly
used induction therapy in the UK, assuming equivalence between TD and CTD.

e The manufacturer stated that a comparison of the VD regimen with a thalidomide
containing regimen was not possible, and presented results comparing VD with
VIAD instead. The manufacturer and the ERG both stated that VIiAD is no longer
used in clinical practice. Does the Committee consider that ViAD is an appropriate
comparator?

e The manufacturer highlighted in its original submission that the main assumption
underpinning the mixed treatment comparison was that CVIiAD and VIAD are
clinically equivalent and that TD and CTD are clinically equivalent. The
manufacturer’'s addendum subsequently stated a network could not be formed

and an indirect comparison with CTD was not possible.

Cost effectiveness

e The ERG suggested that in the VTD versus TD model, post-induction rates from
the Pethema trial are extrapolated to overall survival using data from the MRC
Myeloma VII trial. However, the noted that the MRC VII survival data are
categorised by maximal response to treatment which is more similar to post-stem
cell transplant than post-induction response. The ERG’s exploratory analysis uses
post-stem cell transplant response from Pethema to provide a more consistent fit
to the MRC VII data.

e The manufacturer’'s model extrapolated level of response after induction therapy

to long term survival and time to progression using data from the MRC VII trial.
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The ERG commented that the MRC VII trial is reasonably old and survival may be
poorer than would be achieved currently. The ERG conducted scenario analyses
using alternative data which may be more reflective of current survival.

e The ERG noted that many of the costs (drug; intervention; 2™ line treatment; 3"
line treatment; and monitoring costs) in the manufacturer’s revised economic
model are different from those in the original model and that these changes were
not documented. In particular, the administration costs for high dose
dexamethasone increased from £168 to £1,242 in 2" line therapy, and from £168
to £1,288 in 3" line therapy. What is the Committee’s view on the appropriateness
of these changes?

¢ One of the assumptions regarding the discontinuation rule was that patients in the
Pethema trial who achieved at least partial response and received 5 or 6 cycles of
VTD would have achieved at least partial response after the 4™ cycle, and thus,
even with the discontinuation rule, would have continued treatment with VTD

beyond the 4™ cycle. Is this assumption appropriate?

1 Background: clinical need and practice

1.1 Multiple myeloma is a form of cancer that arises from plasma cells (a type
of white blood cell) in the bone marrow. Myeloma cells build up in the
bone marrow and interfere with the production of normal blood cells,
which are responsible for blood clotting, carrying oxygen around the body
and fighting infections. They also have the ability to spread throughout the
bone marrow and into the hard outer casing of the bone. The term
multiple myeloma refers to the presence of more than one site of affected
bone at the time of diagnosis. People with multiple myeloma can
experience bone pain, bone fractures, tiredness (due to anaemia),
infections, hypercalcaemia (too much calcium in the blood) and kidney

problems.

1.2 About 4300 people were diagnosed with multiple myeloma in England and

Wales in 20009. It is most frequently diagnosed in people over 60 years.
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Average survival for people with multiple myeloma is between 4 and 6
years, but can be up to 20 years. The 5-year survival rate for adults with
multiple myeloma in England is estimated to be 37.1%. Factors affecting
survival and outcome include burden of disease, type of cytogenetic
abnormality, age and performance status, and response to treatment. In
2008, approximately 820 autologous stem cell transplants were conducted
in the UK for people with multiple myeloma. The manufacturer estimated
that in 2013 661 people newly diagnosed with multiple myeloma will be
eligible for high dose therapy with stem cell transplant (HDT-SCT) in
England and Wales. Of these, the manufacturer anticipates that
approximately 33% of patients will receive a bortezomib-based induction

regimen (see section 2.2 of the manufacturer’'s submission).

1.3 Multiple myeloma is an incurable disease. The aim of induction therapy is
to achieve stable disease for as long as possible, thereby prolonging
survival and maximising quality of life. First-line treatment with high-dose
chemotherapy (usually melphalan) followed by stem cell transplantation
may be considered for people in good general health. Induction therapy is
given before high-dose chemotherapy with an aim to induce high
remission rates rapidly and to preserve haemopoietic stem cell function to
ensure successful mobilisation of peripheral blood stem cells. After
induction therapy, haematopoietic stem cells are harvested and these
stem cells are reintroduced to the patient’s blood (autologous stem cell
transplant) following chemotherapy. This enables the bone marrow to
recover quickly, so it can produce healthy blood cells again. Decisions
regarding the most appropriate induction treatment require assessment of
factors such as renal function, thrombotic risk and pre-existing
neuropathy. NICE has not made any recommendations for induction
therapies for in the treatment of multiple myeloma.

National Institute for Health and Care Excellence 4 of 49

Premeeting briefing — bortezomib for induction therapy in multiple myeloma before high dose
chemotherapy and autologous stem cell transplantation

Issue date: October 2013





2.1

2.2

2.3

CONFIDENTIAL UNTIL PUBLICATION

The technology

Bortezomib (Velcade, Janssen-Cilag) is an anticancer drug that works by
reversible proteasome inhibition. By inhibiting proteasomes (multi-enzyme
complexes present in all cells), bortezomib interferes with the cell cycle
leading to cell death. It is administered by intravenous infusion.
Bortezomib has a UK marketing authorisation ‘in combination with
dexamethasone (VD) or with dexamethasone and thalidomide (VTD) for
the induction treatment of adult patients with previously untreated multiple
myeloma, eligible for high-dose chemotherapy with haematopoietic stem

cell transplantation’.

The summary of product characteristics lists the following adverse
reactions for bortezomib: nausea, diarrhoea, constipation, vomiting,
fatigue, pyrexia, thrombocytopenia, anaemia, neutropenia, peripheral
neuropathy (including sensory), headache, paraesthesia, decreased
appetite, dyspnoea, rash, herpes zoster and myalgia. For full details of
adverse reactions and contraindications, see the summary of product

characteristics.

The cost of bortezomib is £762.38 per 3.5 mg vial (excluding VAT; British
National Formulary [BNF] online, May 2013). According to the marketing
authorisation bortezomib should be given in combination with
dexamethasone (VD — 4 cycles of 21 days) or with dexamethasone and
thalidomide (VTD — 4 cycles of 28 days; 2 additional cycles of 28 days for
patients with at least partial response after the 4™ cycle). Four injections of
bortezomib are administered per cycle, on days 1, 4, 8 and 11 of each
cycle. The cost of a course of treatment with bortezomib in combination
with dexamethasone is estimated to be £12,260.91 and the cost of a
course of treatment with bortezomib in combination with dexamethasone
and thalidomide is estimated to be £24,840.10. Costs may vary in different

settings because of negotiated procurement discounts.

National Institute for Health and Care Excellence 5 0f 49

Premeeting briefing — bortezomib for induction therapy in multiple myeloma before high dose
chemotherapy and autologous stem cell transplantation

Issue date: October 2013





CONFIDENTIAL UNTIL PUBLICATION

3 Remit and decision problem(s)

3.1 The remit from the Department of Health for this appraisal was: to
appraise the clinical and cost effectiveness of bortezomib within its
licensed indication for induction therapy prior to high dose chemotherapy
and autologous stem cell transplantation for the treatment of multiple

myeloma.
Final scope issued by Decision problem addressed in
NICE the submission
Population Adults with newly diagnosed | As per final scope

multiple myeloma for whom
induction therapy is
considered appropriate prior
to high dose chemotherapy
and autologous stem cell
transplantation

Final scope issued by Decision problem addressed in
NICE the submission

Intervention Bortezomib in combination - Bortezomib in combination with
with other chemotherapy dexamethasone (VD) for 4 cycles
regimens for induction of 21 days each
therapy.

- Bortezomib in combination with
thalidomide and dexamethasone
(VTD) for 4 cycles of 28 days
each; 2 additional cycles of 28
days for patients with at least
partial response after the 4™ cycle.

The manufacturer highlighted that bortezomib in combination with vincristine,
carmustine, melphalan, cyclophosphamide and prednisone (VBMCP) and in
combination with vincristine, carmustine, doxorubicin and dexamethasone (VBAD) is

not reported in the submission as this combination is not licensed.

The manufacturer originally submitted evidence for three 3 bortezomib-containing
regimens: VTD, VD and PAD. However, marketing authorisation was received only
for the VTD and VD regimens and a discontinuation rule was applied to the VTD as
part of the marketing authorisation. Therefore the manufacturer submitted an
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addendum that updated the results of the manufacturer’'s economic evaluation to
incorporate the discontinuation rule applied the VTD regimen. The VD regimen was
excluded from the base-case analysis because comparison with a thalidomide
containing regimen was not possible (as specified in the scope). The manufacturer
presented results compared with VIiAD, but acknowledged in that this was beyond

the scope and also not reflective of clinical practice. The ERG was in agreement.

Final scope issued by Decision problem addressed in
NICE the submission

Comparators Chemotherapy regimens - The base-case analysis includes a
containing thalidomide. comparison of VTD with TD.

The manufacturer highlighted that CTD was the main comparator in the scope given
its widespread use in UK clinical practice and a mixed treatment comparison was
undertaken to compare the bortezomib based regimens with CTD ; however in the
absence of head-to-head trials comparing the bortezomib-based regimens with CTD,
the relative immaturity of the overall survival data from the pivotal trials as well as the
considerable uncertainty underlying the mixed treatment comparison (see section
4.16), an economic evaluation comparing the cost-effectiveness of bortezomib-
based regimens compared with CTD was not performed. The manufacturer assumed
that TD would be clinically equivalent to TD and the base-case analysis focused on
the comparison of VTD with TD. The ERG commented that CTD remained the most
appropriate comparator, rather than TD.

The original submission also compared VD with VIiAD, but the ERG noted that any
comparison with the VAD regimen is outside the scope of the appraisal as it does not
contain thalidomide. The manufacturer also highlighted that ViAD is no longer used
in UK clinical practice and is therefore not a relevant comparator. The manufacturer
confirmed in the addendum that VD cannot be linked with any thalidomide containing
regimen and stated that base-case economic evaluation therefore focussed only on
VTD compared with TD and an incremental analysis of VD and VTD was not

possible.
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Final scope issued by
NICE

Decision problem addressed in
the submission

Outcomes

The outcome measures to be
considered include:

e progression-free
survival

e response rate

e proportion of people
undergoing high dose
chemotherapy and
autologous stem cell
transplantation

e overall survival

e adverse effects of
treatment

e health-related quality
of life

- Response rate post-induction
(primary endpoints in most RCTS)

- Response rate post-transplant

- Progression-free survival and time
to progression

- Proportion of people undergoing
high dose chemotherapy and
autologous stem cell
transplantation (HDT-SCT)

- Overall survival

- Adverse events related to the
induction treatment

Health-related quality of life was not
assessed during the RCTs and
therefore data from the published
literature is used in the economic
model

The manufacturer stated that the response rate post-induction is used as the primary

measure of efficacy in the economic model. The ERG commented that the outcomes

included in the manufacturer’s submission are appropriate and clinically meaningful.

Final scope issued by
NICE

Decision problem addressed in
the submission

Economic
evaluation

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

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

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

As per scope

National Institute for Health and Care Excellence

8 of 49

Premeeting briefing — bortezomib for induction therapy in multiple myeloma before high dose
chemotherapy and autologous stem cell transplantation

Issue date: October 2013





CONFIDENTIAL UNTIL PUBLICATION

Final scope issued by Decision problem addressed in
NICE the submission
Subgroups to If the evidence allows, a The efficacy of bortezomib-based
be considered subgroup of people with regimens is reported for the
myeloma cell genetic subgroup of patients with high risk
abnormalities should be cytogenetics. However, no cost-
considered. effectiveness analysis was
Guidance will only be issued | undertaken for this subgroup.
in accordance with the
marketing authorisation

The manufacturer stated that cytogenetic testing performed to identify patients with
high risk cytogenetics is not routine clinical practice and it is not routinely funded in
the UK. This lack of funding prevents the test from being performed in some areas,
and therefore clinicians are generally not able to determine whether a patient is high
risk until progression. The manufacturer stated that cost-effectiveness analysis of
bortezomib-based regimens in this subgroup of patients is therefore not relevant to

UK clinical practice.

The ERG noted that all subgroup analyses were pre-specified but no further
methodological details were provided by the manufacturer. The ERG also
commented that some subgroup numbers are small and are likely to be

underpowered.
4 Clinical-effectiveness evidence
4.1 The manufacturer conducted a systematic review of the literature to

identify studies evaluating the clinical effectiveness and safety of
bortezomib-containing treatment compared with thalidomide-based
regimens as induction therapy in people with newly diagnosed multiple
myeloma before high dose chemotherapy and autologous stem cell
transplantation. The manufacturer identified 9 relevant randomised
controlled trials (RCTs). Four of these studies were excluded either
because the dosing regimen was not appropriate or because both
treatment arms contained bortezomib. The manufacturer’s submission
focused on 4 trials (PETHEMA, Hovon, IFM, GIMEMA). Of these, the
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Hovon trial includes the unlicensed PAD regimen the results are
presented here but will not be discussed in detail. The manufacturer also
included the MRC Myeloma IX trial even though it did not include a
bortezomib-based regimen because it was the only study that assessed
the effectiveness of cyclosphosphamide, thalidomide, dexamethasone
(CTD) which is considered to be the main comparator and relevant to UK
clinical practice and was included in a mixed treatment comparison. The
details of the regimens and comparators in the identified studies are

presented in table 1.

Table 1. Interventions and comparators used in each trial included in the
manufacturer’'s submission.

Trial Intervention Comparator
PETHEMA Bortezomib, Thalidomide, Thalidomide, Dexamethasone
Dexamethasone (VTD) (TD)
GIMEMA Bortezomib, Thalidomide, Thalidomide, Dexamethasone
Dexamethasone (VTD) (TD)
IFM Bortezomib, Dexamethasone Vincristine, Doxorubicin
(VD) (Adriamycin), Dexamethasone
(VIAD)
HOVON Bortezomib, Doxorubicin Vincristine, Doxorubicin
(Adriamycin), Dexamethasone (Adriamycin), Dexamethasone
(PAD) (VIAD)
MRC MMIX Cyclophosphamide, Thalidomide, | Cyclophosphamide,
Dexamethasone (CTD) Vincristine, Doxorubicin
(Adriamycin), Dexamethasone
(CVIiAD)
4.2 The PETHEMA trial was a randomised, open-label phase 3 study that

compared the efficacy and safety of bortezomib in combination with
thalidomide and dexamethasone (VTD) compared with thalidomide and
dexamethasone (TD) in people with newly-diagnosed symptomatic
multiple myeloma, and measurable disease (serum and/or urine M
protein), who were eligible for autologous stem cell transplantation.
Patients were randomised to either VTD (n=130) or TD (n=127) both of
which consisted of 6 cycles of 28 days, with each cycle including 4

injections of bortezomib, oral dexamethasone (40 mg on days 1-4 and 8-
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11 of each cycle, oral) and thalidomide (50 mg daily, oral). Post
transplantation, patients who continued in the trial were re-randomised to
receive one of three maintenance treatments (interferon alpha-2b,
thalidomide or bortezomib plus thalidomide). Maintenance therapy was

continued for up to 3 years, or until disease progression.

The GIMEMA trial was a randomised, open-label, Phase Ill study in 480
patients in people with newly diagnosed, previously untreated
symptomatic multiple myeloma with measurable disease. The study was
designed to compare the efficacy and safety of 3 cycles of VTD compared
with 3 cycles of TD as induction treatment prior to autologous stem cell
transplantation and to evaluate consolidation thereafter consisting of 2
cycles of either VTD or TD. Maintenance treatment with dexamethasone
was continued until disease progression or relapse. Each cycle of
induction therapy consisted of 1.3 mg/m?of bortezomib on days 1, 4, 8
and 11, with 100 mg of thalidomide daily for the first 14 days and 200 mg
thereafter. 40 mg of dexamethasone was administered on days 1, 2, 4, 5,
8,9, 11, and 12.

The IFM was a randomised, open-label study designed to compare the
efficacy and safety of VD (with or without intensification with
dexamethasone/cyclophosphamide/etoposide or etoposide phosphate/cis-
platinum [DCEP]) with VIAD (with or without intensification). Treatment
with VD consisted of 4 cycles (1.3 mg/m?of bortezomib and 40 mg of
dexamethasone; 4 cycles of 21 days). However, the manufacturer states
that the only the results without the intensification step are relevant to the
decision problem. Moreover, as discussed previously, the manufacturer
stated that this comparison was not in line with the decision problem as
VIAD is not a thalidomide containing regimen and therefore not an
appropriate comparator. The manufacturer also stated that VIiAD is not
routinely used in UK clinical practice and excluded this analysis from its

base-case analysis.
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The HOVON trial was a randomised, open-label study comparing the
efficacy and safety of 3 cycles of bortezomib, doxorubicin (Adriamycin)
and dexamethasone (PAD) induction therapy followed by bortezomib
maintenance treatment with VIiAD induction therapy followed by
thalidomide maintenance treatment in multiple myeloma patients. Patients
received 2 stem cell transplants prior to maintenance therapy. The PAD
regimen does not have a marketing authorisation and NICE cannot make

a recommendation for this regimen.

The MRC Myeloma IX trial compared cyclophosphamide, vincristine,
doxorubicin (adriamycin), dexamethasone (CVIiAD) with CTD in 1,111
patients with newly diagnosed symptomatic myeloma. Patients were
randomised to receive induction chemotherapy following either an
intensive or non-intensive (attenuated treatment) pathway. In line with the
scope of the appraisal, only the intensive pathway of the MRC Myeloma
IX trial is considered in the manufacturer’'s submission. The manufacturer
considered that the populations across the trials were broadly similar and
there were only minor differences between patient baseline characteristics
across these trials. The manufacturer highlighted that patient age was
slightly higher in the MRC Myeloma IX trial compared with the bortezomib-
based trials (median age of 59 compared with 57). The MRC Myeloma IX
trial also included patients over the age of 65, whereas the PETHEMA,
GIMEMA, IFM and HOVON trials excluded patients over 65 years of age.
These patients typically have a worse prognosis than younger patients. In
addition, the MRC Myeloma IX trial included fewer patients with ISS stage
| multiple myeloma and a higher proportion of patients at ISS stage Il
compared with the bortezomib-based trials (baseline characteristics are
presented in table 18, page 64 of the manufacturer’s submission). Eastern
Cooperative Oncology Group (ECOG) performance status was not
reported for the GIMEMA and MRC Myeloma IX trials, however, in the
PETHEMA trial the VTD arm had a higher proportion of people with
ECOG status of 0 (44% versus 32%), but a lower proportion of people
with ECOG status of 1 (44% versus 55%) compared with the TD
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treatment arm. The manufacturer stated, however, that the trials were
very different in many respects including the bortezomib combination
regimens, the variable duration of induction, comparator arms and the
differences in study design and could therefore not be combined in a

meta-analysis.

4.7 The primary outcome measures in the PETHEMA, GIMEMA, IFM and
MRC Myeloma IX trials were response rates reported post-induction and
post-transplant. The manufacturer’'s submission reports ‘response’ in

terms of:

e Complete response (CR)

e Near complete response (nCR)

e Very Good Partial Response (VGPR) (not used in the PETHEMA trial)
o Partial response (PR)

e Progressive disease

e Overall response rate (ORR)

Overall response rate is calculated from these measures combined, as
the total proportion of patients who achieve partial response or better. All
response rates were evaluated using the European Group of Blood and
Bone Marrow Transplant (EBMT) criteria and the International Myeloma
Working Group uniform criteria. Details of these criteria are presented in

section 2.1 of the manufacturer’s submission (pages 22 and 23).

4.8 Patients who received bortezomib (VTD) showed a statistically significant
difference in the overall response rate post-induction compared with the
thalidomide regimen (TD) in both PETHEMA (84.6% versus 61.4%,
p<0.001) and GIMEMA (93.2% versus 78.6%, p<0.0001) trials. This
difference in treatment effect on overall response rate was maintained
post-transplant (p<0.001 and p<0.0025, respectively). Patients receiving
bortezomib (VTD) in the PETHEMA and GIMEMA also showed
statistically higher post-induction and post-transplant complete response
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rates than the thalidomide containing regimen (TD). In the PETHEMA trial,
35.4% in the VTD treatment group demonstrated a post-induction
complete response compared with 13.4% in the TD group (p<0.001). In
the GIMEMA trial 18.6% demonstrated a post-induction complete
response in the VTD treatment group compared with 4.6% in the TD
group (p<0.0001). In the post-transplant period, statistically significant
differences were maintained for the VTD treatment groups in both the
PETHEMA and GIMEMA trials (p<0.001 and p=0.0004 respectively). Both
the PETHEMA and GIMEMA trials reported a statistically significant lower
proportion of patients experiencing disease progression when treated with
VTD compared with patients treated with TD induction therapy in the post-
induction period (6.2% and 23.6% p=0.0004 in the PETHEMA trial; and
0% and 5.0%, p<0.0005 in the GIMEMA trial).
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Table 2. Response rates post-induction and post-transplant from the PETHEMA,
GIMEMA, and IFM trials

Study Induction % (n/N) | Pvalue % (n/N) | Pvalue
name regimen ORR post-induction ORR post-transplant
VTD 84.6 (110/130) 77.7 (101/130)
Pethema oy 61.4 (78/127) <0.001 e 7 (72/127) <0.001
. VTD 93.2 (220/236) 93.2 (220/236)*
Gimema  7p 78.6 (187/238) <0.0001 g4 5(201/238)x | 9-0025
VD 77.1 (185/240) 79.6 (191/240)
1M VIAD 60.7 (147/242) | <9001 I~ 4 (180/242) 0.179
CR post-induction CR post-transplant
VTD 35.4 (46/130) 46.9 (61/130)
Pethema oy 13.4 (17/127) <0.001 >3 6 (30/127) <0.001
. VTD 18.6 (44/236) 37.7 (89/236)*
Gimema ™ 4.6 (11/238) <0.0001 22.7 (54/238)* 0.0004
VD 5.4 (13/240) 18.3 (44/240)
IFM VIAD 1.2 (3/242) 0.010 10.3 (25/242) 0.011
Near CR post-induction Near CR post-transplant
VTD 13.8 (18/130) ) 8.5 (11/130) )
Pethema oy 3.9 (5/127) 11.0 (14/127)
Gimema VTD 12 (29/236) ) 14 (34/236)* i
TD 6 (16/238) 8 (20/1238)*
IFM VD 9.2 (22/240) - 19.2 (46/240) )
VIAD 5 (12/242) 12.8 (31/242)
VGPR post-induction VGPR post-transplant
Pethema VTD 25 (33/130) ) Not reported )
TD 15 (19/127) Not reported
Gimema VTD 31 (73/236) ) 27 (63/236)* i
TD 17 (39/238) 27 (63/238)*
IEM VD 22.5 (54/240) ) 25.0 (60/240) )
VIAD 8.7 (21/242) 21.9 (53/242)
Partial response post-induction | Partial response post-transplant
VTD 35.4° (46/130) i 22.3 (29/130) ]
Pethema o, 44.1° (56/127) 22.0 (28/127)
Gimema VTD 31 (74/236) ) 14 (34/236)* i
TD 51 (121/238) 26 (64/238)*
IEM VD 40 (96/240) ) 17.1 (41/240) )
VIAD 45.9 (111/242) 29.3 (71/242)
Progressive disease post- Progressive disease post-
induction transplant
VTD 6.2 (8/130) 1.5 (2/130) )
Pethema  I"rpy 23.6 (30/127) 0.0004 0.8 (1/127)
. VTD 0.0 (0/236) <1 (1/236)* )
Gimema  py 5.0 (12/238) 0.0005 7 (17/238)*
IFM VD 5.0 (12/240) ] 0.4 (1/240) ]
VIAD 4.1 (10/242) 0.0 (0/242)

* GIMEMA trial included 2 autologous stem transplantations in its study design therefore the values
presented here are for ‘post-1% transplant’ for GIMEMA
@ ORR for PETHEMA is defined as CR+nCR+PR, ORR for GIMEMA is defined as CR+nCR+VGPR+PR

b 25% in the trial publication
¢ 33% in the trial publication
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Table 3. Response rates post-induction and post-transplant from HOVON and MRC

Myeloma IX trials

Study Induction % (n/N) | P value % (n/N) | P value
name regimen ORR post-induction ORR post-transplant
Hovon PAD 84.2 (351/417) <0.001 77.5 (323/417) <0.001
VIAD 61.3 (255/416) 65.9 (274/416)
CVIiAD 71.2 (396/556) 61.3 (341/556) K
MRCMIX "crp 82.5 (458/555) | ~0-0001 "t i (339s555) | 0
CR post-induction CR post-transplant
PAD 11 (46/417) 22.5(94/417)
Hovon  yiap 2.0 (12/416) | 0001 53 (51/a16) | <0001
CVIAD 8.1 (45/556) 25.4 (141/556) %
MRCMIX "erp 13.0 (72/555) | 29983 333(185/555) | 9:00052
Near CR post-induction Near CR post-transplant
Hovon PAD 7.2 (30/417) ) 10.1 (42/417) -
VAD 3.4 (14/416) 7.5 (31/416)
CVIAD - -
MRC MIX D 3 - 3 -
VGPR post-induction VGPR post-transplant
Hovon PAD 31.9 (133/417) ) 25.2 (105/417) )
VIAD 13.2 (55/416) 19.2 (80/416)
CVIiAD 19.4 (108/556) 17.1 (95/556) *x
MRCMIX e 30.3 (168/555) | 209003  "y5 9 (gg/555) | 073
Partial response post- Partial response post-
induction transplant
Hovon PAD 34.1 (142/417) ) 19.7 (82/417) )
VIAD 41.8 (174/416) 26.9 (112/416)
CVIiAD 43.7 (243/556) 18.9 (105/556) %
MRCMIX "erp 39.3 (218/555) | O 11.9 (66/555) | 00017
Progressive disease post- Progressive disease post-
induction transplant
Hovon PAD 1.0 (4/417) ) 1.2 (5/417) )
VIAD 3.6 (15/416) 2.6 (11/416)
CVIAD 2.7 (15/556) 1.6 (9/556) K
MRCMIX "erp 3.2 (18/555) 0.6 2.2 (12/555) 0.51

**P values compare the two induction regimes within the study using modified patient N as stated in
the publication (number of patients who received transplant rather than ITT N; CVAD N=379 ; CTD
N=370) Percentages were back calculated from the raw data using ITT N values

Bold text means that data are statistically significant at 0.05 level; ORR= PR or above

‘-“indicates that the information was not reported

4.9

The manufacturer stated that because the marketing authorisation for the

VTD regimen incorporated a discontinuation rule, additional patient-level

analyses were presented in the addendum to evaluate the impact of the

discontinuation rule on treatment durations. The manufacturer provided a
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breakdown of the number of patients by final post-induction response, and
by the total number of cycles they received for both VTD and TD arms of
the Pethema trial (Table 4, see also page 15 of manufacturer’'s
addendum). Fewer people received the full 6 cycles of induction therapy
in the TD arm than in the VTD arm (Jj vs. ) mainly because
discontinuation due to disease progression occurred more frequently in
the TD arm than in the VTD arm (] vs. ). The manufacturer assumed
the TD regimen is not subject to the same discontinuation rule as for VTD.

This data was incorporated in the economic evaluation.

Table 4: Post-induction response and number of cycles in the Pethema trial

Final response Number of cycles received in VTD arm
during trial 1 2 3 4 5 6 TOTAL
CR | i i | | | 46
nCR i | | i i i 18
PR i | | i i i 46
MR i | | i i i 2
NC i | | i i i 7
PD i | | i i i 8
Death | | | | | | 2
Missing I I I I I I 1
TOTAL | | | | | | 130
Final response B B Numbe? of cycles ?eceived in_TD arm B
during trial 1 2 3 4 5 6 TOTAL
CR | i i | | | 17
nCR i | | i i i 5
PR i | | i i i 56
MR i | | i i i 9
NC i | | i i i 7
PD i | | i i i 30
Death I I I I I I 1
Missing I I I I I I 1
TOTAL 1 | | 1 | | 126
4.10 Secondary outcomes reported in the PETHEMA, GIMEMA, IFM and MRC
Myeloma IX trials included:
e progression-free survival,
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time to progression (TTP)

overall survival,

proportion of patients who underwent stem cell transplantation

adverse events.

Progression-free survival was measured from the date of randomisation to
the date of disease progression or death from any cause, whichever
occurred first. Time to progression was calculated from the date of
randomisation to the date of disease progression or death due to disease
progression. Overall survival was calculated from the date of
randomisation to the date of death from any cause for the intention-to-
treat populations. Table 5 reports the unadjusted hazard ratios for
progression-free survival for the PETHEMA, GIMEMA,. Median follow-up
of the trials were 35.9 months (PETHEMA), 36 months (GIMEMA), 33
months (IFM) and 47 months (MRC Myeloma IX). Progression-free
survival was longer in the bortezomib (VTD) arm of both the PETHEMA
and GIMEMA trials compared to the TD arm, and the difference was
statistically significant (PETHEMA hazard ratio [HR] 0.65, 95% CI 0.45 to
0.92, p=0.015; GIMEMA HR 0.63, 95% CI 0.45 to 0.88, p=0.0061).
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Table 5. Progression-free survival results (months)

Study Induction Medlan' Setting HR (95% CI; p
. ITTN | (95% ClI; p ;
name regimen adjustment value)
values NR)
55.5 (31.2,
VTD 130 Not 0.65 (0.45,
Pethema reached) Unadjusted 0.92;
27.9 (19.8, p=0.015)
TD 127 34.6)
VTD 236 | MO
42p(n0t 0.63 (0.45,
Gimema reported Unadjusted 0.88;
™ 238 ported, p=0.0061)
not
reported)
VD 240 36.1(32.5, Unadjusted t
IEM 41.1) Read from 0.88' (0.70,
VIAD 242 gg';)(%'?” survival curve 1.11; p=NR)
34.5(30.7, | Unadjusted
Hovon PAD 47 1383 with censoring | 0.82' (0.69,
VIAD 416 28.6 (25.2, | Read from 0.98; p=NR)
31.8) survival curve
27 (24,
CTD 555 29) : 0.94 (0.81,
MRC MIX 25+ (23 Unadjusted 1.09' b=0 56
CVIAD 556 ! 09 P=0.
26)
1 Data read from PFS Kaplan-Meier plot
PFS values are without SCT censoring unless otherwise stated
** Per protocol analysis
Bold text indicates that data are statistically significant at 95% confidence level

411

4.12

National Institute for Health and Care Excellence

The manufacturer’'s submission reported the median time to progression
and time to progression hazard ratios from the PETHEMA and IFM trials.
In the PETHEMA study there was a statistically significant lower hazard of
progression in patients treated with VTD compared with TD (HR 0.64,
95% CI 0.44 to 0.93, p=0.017). No statistically significant difference in

median time to progression was reported.

The manufacturer’s submission reported unadjusted overall survival
hazard ratios for the PETHEMA and IFM trials. Median overall survival
was not reached in either the PETHEMA or IFM trials and there was no
statistically significant difference in the overall survival between the

treatment arms in each study (table 6). The manufacturer’'s submission
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highlighted clinical specialist opinion that the duration of the trials were too
short to allow differences in overall survival and progression-free survival

differences between treatment groups to be sufficiently captured, given

the relatively long survival in this patient population following an

autologous stem cell transplant.

Table 6. Overall survival results

Study
name

Induction
regimen

ITTN

Median
(95% ClI)

Setting

HR (95% CI; p
value)

VTD

130

55.5
(55.5, not
reached)

Pethema

TD

127

Not
reached
(50.6, not
reached)

Unadjusted

0.80 (0.48,
1.34; p=0.393)

VD

240

Not
reached

IFM

VIAD

242

Not
reached

Unadjusted
Read from

survival curve

0.8" (0.54, 1.19;
p=NR)

PAD

417

Not
reached
(63.9, not
reached)

Hovon

VIAD

416

Not
reached
(59.9, not
reached)

Unadjusted
Read from

survival curve

0.8"(0.62, 1.02;
pP=NR)

MRC MIX

CTD

555

Not
reached
(61, not
reached)

63*

Unadjusted

0.92 (0.75,
1.13; p=0.29)*

CVIAD 556 (59, not
reached)
Tdata read from PFS Kaplan-Meier plot (figure 14B, page 86 of manufacturer’s

submission)

413 The manufacturer’'s submission presented results for the proportion of
patients who, following induction treatment, were able to receive an
autologous stem cell transplant although the studies were not powered for
this endpoint. The bortezomib-containing arms of the PETHEMA and
GIMEMA trials (VTD) reported higher proportions of patients undergoing
stem cell transplantation compared with the TD arms (80.8% versus
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61.4% in PETHEMA and 88.0% versus 82% in GIMEMA). However, no

statistical tests were reported.

414 The manufacturer presented subgroup analyses based on cytogenetic
risk. Response rates post-induction were available for Pethema and IFM
trials, while progression-free survival data were available for the Pethema,
Gimema (high risk only) and IFM trials. There was no statistically
significant differences between patients treated with VTD or TD for PFS,
TTP or OS, with the exception of the high risk group in the Gimema trial
where progression-free survival was significantly longer in the VTD group
compared with TD (hazard ratio 0.51, 95% confidence intervals 0.29 to
0.88; p=0.0174). Additional subgroup analyses based on age, ISS staging
and creatinine clearance are presented in appendix 17 of the

manufacturer’'s submission.

Figure 1. Evidence network of trials used to inform the mixed treatment

comparison

Pethema trial

CTD

MRC M
IX| trial

CVIiAD

o IFM 2005 trial

Hovo

@D = induction regimen stated in the decision problem, O = induction regimen not stated in the decision
problem

4.15 In the absence of head-to-head trials comparing bortezomib-based
regimens with CTD, the manufacturer originally presented a mixed
treatment comparison which was based on the PETHEMA, GIMEMA,
HOVON, IFM and MRC Myeloma IX randomised controlled trials. The
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PAD regimen (used in the HOVON trial) was included in the original
submission but the manufacturer considered its inclusion in the MTC to be
inappropriate in light of the marketing authorisation. In the addendum, the
manufacturer stated that a network could not be formed between the
available trials and an indirect comparison with CTD was not possible. In
addition, VD could not be linked to a thalidomide containing regimen. The
manufacturer highlighted that assumptions to overcome the network
limitations would generate considerable uncertainties and unreliable
results. The manufacturer stated that an incremental analysis of the 2
licensed bortezomib regimens was therefore also not possible and
focussed the base case on the comparison of VTD compared with TD. A
brief explanation of the manufacturer’s original mixed treatment
comparison is presented below (please see page 99 of the manufacturer’s

submission for further details).

Figure 1 shows the network diagram of the 5 trials that were available for
the mixed treatment comparison in the manufacturer’s original
submission. In order to link to CTD, the manufacturer assumed that
CVIAD and VIAD are clinically equivalent and that TD and CTD are
clinically equivalent (Section 6.7.3 of the manufacturer’s submission). The
manufacturer highlighted that this assumption combined with the
heterogeneity across the trials means that the results of the mixed
treatment comparison should be treated with the caution. The data

included in the MTC are summarised in table 7.

Table 7. Overview of the data included in the MTC for TTP and OS

Trial comparison DELE usgd/ HR 2 [T e Ul Source
assumption bound bound

TTP

PAD vs. VIAD 0.79 0.66 0.95 Hovon

VD vs. ViAD_ TP 0.82 0.63 1.06 IFM

CTD vs. CVIAD 0.94% 0.81t 1.09t MRC MIX

VTD vs. TD 0.64 0.44 0.93 Pethema

VTD vs. TD 0.63t1 0.45% 0.88t1 Gimema

[0

PAD vs. VIAD | 0S | 08 | 0.62 1.02 | Hovon
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Trial comparison L) usgd/ HR S OIEl S Ul Source
assumption bound bound

VD vs. VIAD 0.8 0.54 1.19 IFM

CTD vs. CVIAD 0.92 0.75 1.13 MRC MIX

VTD vs. TD 0.8 0.48 1.34 Pethema*

4.17

4.18

The manufacturer presented the mixed treatment comparison results for
time to progression and overall survival in terms of simultaneous
assessment ranking of superiority, pairwise comparisons of superiority,
and pairwise assessment of hazard ratios. Superiority was demonstrated
by a lower hazard ratio (of death). In terms of time to progression, the
results (presented in table 35, page 100 of the manufacturer’s
submission) suggested that VTD had the highest probability of being the
most effective treatment (91.0%) and that VTD a probability close to 100%
of being superior to CTD. Patients treated with VTD had a significantly
lower hazard of progression or death due to progression compared to
people treated with CTD. With respect to overall survival, VTD had the
highest probability of being the most effective treatment (41.8%), followed
by VD (27.7%) and PAD (22.6%), CTD/TD (1.6%) and VIiAD/CViAD (0%)
(table 37, page 100 of the manufacturer’s submission). However, the
manufacturer stated in the addendum that a network could not be formed
from the available trials in order to directly link between bortezomib-based
regimens and CTD, the current standard of care in the UK. The
manufacturer also emphasised the considerable uncertainties generated
by assuming equivalence between TD and CTD and between VIiAD and
CVIAD, combined with the heterogeneity across the trials, means that the

results of the mixed treatment comparison are unreliable.

The manufacturer presented a summary of results for adverse events for
the Pethema, Gimema, IFM and MRC Myeloma IX trials. Only adverse
events for the post-induction phase were reported because the adverse
events for the post-transplant phase were considered not to be relevant
by the manufacturer. Across all trials a similar proportion of patients

reported any adverse event, grade 3/4 adverse events, and serious
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adverse events in both the bortezomib and comparator treatment arms.
However, in the Pethema trial a statistically significantly greater number of
total treatment-related adverse events were reported during induction with
VTD compared with TD (Relative risk [RR]=1.42; 95% Confidence
intervals [CI] 1.17-1.73). In the Gimema trial a statistically significantly
greater proportion of patients receiving VTD experienced any grade 3/4
adverse event compared to those receiving TD (RR=1.69; 95% CIl 1.36 to
2.08). The two most common treatment-related adverse events in the
Pethema trial (pneumonia and peripheral neuropathy) occurred more
frequently in the VTD arm compared to the TD arm. The manufacturer’s
submission highlights that in the four bortezomib-based studies,
bortezomib was given through the intravenous route. A subcutaneous
formulation of bortezomib was recently approved, and the manufacturer
claims that the incidence of peripheral neuropathy is expected to
decrease. In terms of tolerability, total withdrawals and withdrawals due to
disease progression were statistically significantly less in the VTD arm
compared to the TD arm in the Pethema trial (HR 0.51 [95% CI 0.34 to
0.77] and HR 0.45 [95% CI 0.25 to 0.84] respectively)

No health-related quality of life data were collected in the bortezomib-
containing RCTSs. For the purposes of the informing the cost effectiveness
evidence, the manufacturer conducted a systematic literature search to
identify publications relevant to the decision problem in relation to health-

related quality of life. See section 6.10 below

ERG Comments

4.20

The ERG stated that the manufacturer’s search strategy was clear and
comprehensive. The ERG noted that 5 trials were included in the
manufacturer’s original submission, but highlighted that only two trials
(Pethema and Gimema) met the NICE scope and focussed its critique on
these trials. This was in line with the manufacturer's addendum. The ERG
stated that and both trials were unblinded and therefore at risk of
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detection bias. The ERG agreed with the manufacturer that the baseline
characteristics were generally similar across the trials. The ERG’s clinical
expert commented that the trials are fairly representative of patients in the
UK, with the exception of ISS stage. The proportion of patients with ISS
stage Il in both trials (16-25%) is lower than would be seen in clinical
practice where around one third of patients have ISS stage Ill. The ERG
also noted that patients in the TD arm of the Pethema trial had a slightly
worse Eastern Co-operative Oncology Group (ECOG) performance status
than patients in the VTD arm. The TD arm had a higher proportion of
patients with an ECOG performance status of 1 (55% TD vs 44% VTD)
and a lower proportion of patients with an ECOG performance status of O
(32% TD vs 44% VTD), while the VTD arm also had a higher proportion of
patients with immunoglobulin-G type compared to the TD arm (66.2% vs
58.3% in manufacturer’s subbmission but 65% vs 55% in publication). The
ERG also highlighted that the Pethema and Gimema trials excluded
patients over 65 years which is not reflective of UK clinical practice.

The ERG commented the manufacturer’'s submission reported all relevant
outcomes from the trials. However, the ERG noted that there was a
discrepancy between the primary outcome reported in the manufacturer’'s
submission (complete response +nCR +PR), and the Pethema publication
(complete response). The manufacturer stated that it was unclear why the
publication had reported the primary outcome differently. In addition, the
ERG noted that the Gimema trial did not include strictly ITT analyses as
they did not include all randomised patients, but rather only those who
received induction treatment. However, the ERG stated that as the
number of patients not included in these analyses is small, this is unlikely
to have affected the results. It agreed with the manufacturer’s view that
response rate is an endpoint that can influence prognosis, however the
ERG noted that age, ISS stage and type of cytogenetic abnormality are
also prognostic factors. The clinical expert consulted by the ERG
suggested that although achieving a good post-induction response rate is

beneficial to patients, progression-free survival and overall survival are
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more important endpoints as these relate to longer-term outcomes post-
treatment, which are more meaningful to patients. The ERG commented
that overall, the manufacturer’s approach to the trial statistics was
appropriate and reasonably well reported. However, the ERG commented
that long-term outcomes such as progression-free survival and overall
survival may be confounded by post-induction consolidation and
maintenance therapies which do not reflect current UK clinical practice.
The ERG also noted that there is uncertainty in the robustness of the
progression-free survival and overall survival results because of the high
censoring of data the VTD and TD arms of the Pethema trial (57.7% and
44.9% respectively in the progression-free survival analysis, and 80.0%
and 74.8% respectively in the overall survival analysis).

The ERG expressed concerns over the mixed treatment comparison
analysis conducted by the manufacturer. The ERG stated that, to be
included in a mixed treatment comparison, trials are required to be
homogeneous enough to allow pooling. However, there was inconsistency
in the manufacturer’s submission as no standard pairwise meta-analysis
was presented for reasons of heterogeneity between trials. Therefore, the
ERG stated that the homogeneity assumption was not met due to the
differences in trial designs and effect modifiers (such as post-induction
treatment and follow-up) on the time-to-event outcomes chosen for the
mixed treatment comparison. The ERG also stated that the creation of
the network relied heavily on assumptions CVIiAD and ViAD are clinically
equivalent, and TD and CTD are clinically equivalent rather than direct
evidence through any common comparator. However, the ERG clinical
expert stated that this assumption was reasonable in the absence of trial
data. Overall, the ERG stated the analysis was flawed because the
network was not supported by evidence from trials; andit may not be
meaningful to generalise over the set of included studies as they may not
be sufficiently similar. Therefore, the ERG emphasised that the results
may not be reliable. In addition, the ERG stated that limited data available

in terms of the number of trials and missing outcomes further added to the
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uncertainty. The ERG noted that the manufacturer had highlighted that the
results from the mixed treatment comparison were subject to substantial
uncertainty and were therefore not included in the economic modelling.

The ERG agreed with this approach.

The ERG stated that the manufacturer had presented some new data in
the addendum on treatment duration in the form of numbers of patients
achieving the different levels of post-induction response, as well as
progressive disease and death, according to the number of cycles of
treatment they received. Data sets were presented for the VTD and TD
arms of the Pethema trial only. The ERG stated that it had not been able
to check the accuracy of the data as this is commercial in confidence data
and the original source of data was not provided.

Comments from other consultees

Professional groups stated that as long as patients can tolerate it,
standard treatment for newly diagnosed multiple myeloma is induction
chemotherapy, followed by autologous stem cell transplant. It was noted
that the most widely used induction regimen in the UK is
cyclophosphamide, thalidomide and dexamethasone (CTD) and can be
delivered as an oral regimen without the need for intravenous therapy. It
was also highlighted that induction regimens such as VIiAD are no longer
used and have been replaced by more effective thalidomide, bortezomib
or lenalidomide containing regimens. In addition, professional groups
stated that that induction regimens using thalidomide produced higher
response rates, but this had not resulted in longer remission periods.
Therefore, bortezomib-containing induction regimens are used
increasingly especially when thalidomide is contra-indicated or not

tolerated..

Professional groups stated that bortezomib has been associated with
rapid disease control, with a higher proportion of patients proceeding to

autologous stem cell transplant and achieving longer progression-free
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survival, noting that progression-free survival is the most important
outcome at this stage of treatment. Professional and patient groups stated
that an important benefit is the increased rate of renal recovery in patients
presenting with renal failure who receive bortezomib regimens, when
compared with those receiving either thalidomide or lenalidomide.
Recovery of renal function has important implications for health resources
as well as patient quality of life. The toxicity profile of bortezomib
(neuropathy, fatigue and constipation) is broadly similar to that of
thalidomide, with the exception of the risk of thrombo-embolic disease
with thalidomide. However, bortezomib-related toxicity has been
significantly reduced with the use of careful dose adjustment schedules,
and the switch to subcutaneous mode of administration..

Professional groups stated that bortezomib has been in use for many
years in the relapsed setting; therefore it is unlikely that any additional
education or training resources will be required. They also stated that
implementation of bortezomib will reduce the number of patients requiring
thromboprophylaxis and the associated burden of anticoagulation

monitoring and bleeding complications.

Patient groups highlighted that myeloma is an incurable, complex and
debilitating cancer and its complications include severe bone destruction,
bone fractures, fatigue, frequent infection and kidney failure. Patient
groups stated that while survival rates for myeloma have historically been
poor, the introduction of ‘novel’ drugs such as thalidomide, bortezomib
and lenalidomide has transformed the treatment of myeloma and
improved both survival and quality of life. However, the complex relapsing
and remitting nature of myeloma means that patients require a range of
treatment options and clinicians need a degree of flexibility to choose the
most appropriate treatment.
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Cost-effectiveness evidence

The manufacturer conducted a systematic search of the literature and
identified 3 cost-effectiveness studies relevant to the decision problem.
The manufacturer conducted a quality assessment of these studies but
did not discuss them further in the submission.

The manufacturer developed an Excel-based economic model to assess
the cost-effectiveness of bortezomib-based regimens compared with
thalidomide-based induction regimens. As discussed previously, the
manufacturer’s base-case analysis focussed on the cost-effectiveness
analysis of VTD compared with TD. The revised model in the addendum
reflects the discontinuation rule in the marketing authorisation for VTD and
this model and results based on it are presented below. In addition, the
manufacturer also presented a cost-effectiveness analysis of VD
compared with VIAD in the original submission and the results from this
are presented briefly below (section 6.17), but this comparison is beyond
the NICE scope and the manufacturer also highlighted that ViAD is no
longer used in clinical practice. No comparisons of the VD regimen with
relevant thalidomide-containing regimens were possible using indirect
mixed treatment comparisons. The sections below focus largely on the

analysis of VTD compared with TD.

The manufacturer chose a state-transition Markov model, with a cycle
length of 1 month, to reflect the length of a course of treatment with VTD (
28 days) and because clinical outcomes are reported in months. The
model did not include a half-cycle correction because the cycle length was
short relative to the time horizon used in the model. Costs and QALYs
were discounted over a lifetime (30 years) time horizon at 3.5% per
annum. The manufacturer stated that the model captured the two most
important outcomes: post-induction response rate and overall survival.
However, the manufacturer clarified that given the pivotal trials were not

powered to detect a statistically significant difference in overall survival,
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the model was based on response rate and the relationship between
response rate and overall survival was quantified using long term survival
from older trials in the same patient population. Patients entered the
model at the start of the induction therapy. Post-induction, patients in the
model entered one of 3 health state: complete response, partial response,
or non-responders defined as minimal response, stable disease and
progressive disease respectively. Depending on their post-induction
response rate, patients subsequently proceeded to HDT-SCT or post-
induction progression-free survival health state (non-stem cell transplant
group). Post-induction, all patients were assumed to incur the same
survival benefit which is dependent only on the response rate they
achieve following the induction phase and is independent of the actual
induction regimen that they received. On progression of disease, patients
would then receive a 2nd treatment, followed by a 3" line and subsequent

lines of treatment following further progression.

Figure 2: diagram of the manufacturer’s economic model structure

Post-
induction
PFS

Death

2nd line treatment

3 line treatment
Further line treatment

6.4 The manufacturer presented additional patient-level analyses in the
addendum to evaluate the impact of the discontinuation rule for VTD on
treatment durations. The manufacturer assumed that patients in the
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Pethema trial who achieved less than partial response, and received 5 or
6 cycles of VTD in the original model would not have received the 5 and
6" cycles of VTD with the discontinuation rule and the manufacturer
therefore excluded these patients from the revised analysis. The
manufacturer stated this assumption was plausible unless patients who
achieved partial response or better after the 4™ cycle were likely to
deteriorate to below partial response during the 5" and 6" cycle. The
manufacturer also assumed that patients in the Pethema trial who
achieved at least partial response and received 5 or 6 cycles of VTD
would have achieved at least partial response after the 4" cycle, and thus,
even with the discontinuation rule, would have continued treatment with
VTD beyond the 4™ cycle. The manufacturer therefore included these
patients to the number of patients who received at least 5 and all 6 cycles.
The manufacturer stated that this assumption was less plausible and
explored it in the sensitivity analysis (see section 4.8 of the clinical
effectiveness section). Overall, under these assumptions, the number of
patients eligible to receive all 6 cycles would be [JJlj instead of [} as

observed in the trial.

For the base-case comparison of VTD with TD, clinical data was taken
from the clinical study report for the Pethema trial. Post-induction
response rates were used as the main measure of efficacy in the model
(table 8). Stem cell transplant rates for each response category in each
treatment arm were used in the model (Table 9). The model also included
mortality rate during induction period (table 10), and mortality rates during

the transplant period (table 9).

Table 8. Post-induction response rates used in the economic model (from the

Clinical study reports for the Pethema,IFM and Hovon trials)

Pethema VTD TD
N=130 N=127
CR (CR+nCR+VgPR) 64 (49.2%) 22 (17.3%)
PR 46 (35.4%) 56 (44.1%)
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NR (MR+SD+PD)

20 (15.4%)

49 (38.6%)

IFM

VD
N=121

ViAD
N=121

CR (CR+NCR+VgPR)

49 (40.8%)

19 (15.7%)

PR

44 (36.7%)

53 (43.8%)

NR (MR+SD+PD)

27 (22.5%)

49 (40.5%)

Hovon

PAD
N=417

ViAD
N=416

CR (CR+NCR+VgPR)

209 (50.1%)

81 (19.5%)

PR

142 (34.1%)

174 (41.8%)

NR (MR+SD+PD)

66 (15.8%)

161 (38.7%)

Table 9. SCT rate by post-induction response category (Pethema trial)

Post-induction response categories Pethema

VTD TD

% (n/N) % (n/N)

CR category (CR+nCR) 96.9 (62/64) 95.5 (21/22)
PR category 82.6 (38/46) 89.3 (50/56)
NR category (MR + No change + PD + | 25.0 (5/20) 14.3 (7/49)
Death + not evaluable)
Total 80.8 (105/130) 61.4 (78/127)
6.6 The manufacturer stated that in the Pethema trial, a significantly higher

proportion of patients in the VTD arm achieved complete response post-
induction compared to the TD arm (table 8) and that a higher proportion of
patients received a stem cell transplant in the VTD arm than in the TD arm
(80.8% versus 61.4% in PETHEMA, table 9). The manufacturer’s original
submission used total stem cell transplant rates from the Pethema, IFM
and Hovon trials (table 52 of the manufacturer’s submission for the
respective comparisons. In response to clarification the manufacturer
subsequently used the stem cell transplant rates categorised by post-

induction response and these more detailed figures (table 9) were applied
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in the economic model submitted as part of the manufacturer’s
addendum. The manufacturer highlighted that the discontinuation rule for
VTD would not alter VTD’s post-induction response rates as input
parameters for the economic model. It stated that this was because the
discontinuation rule would not change the final post-induction responses

for those who received 4 or fewer cycles of VTD.

Table 10. Mortality rate during induction period and during stem cell transplant

Mortality rate during | Monthly probability Mortality rate Monthly
induction (6 of death during during SCT (3 probability of
months) induction months) death during SCT
VTD 3.8% (5/130) 0.7% 0.8% (1/130) 0.3%
TD 4.8% (6/126) 0.8% 0.0% (0/126) 0.0%
VD 0.7% (1/135) 0.2% 0.7% (1/106) 0.3%
VIiAD 3.7% (5/136) 0.9% 0.7% (1/100) 0.3%
PIAD 4.6% (19/410) 1.6% 1.2% (5/352) 0.5%
VIAD 5.6% (23/411) 1.9% 1.0% (4/347) 0.4%
6.7 In order to model long-term survival based on the post-induction response

rates, the manufacturer extracted overall survival data from the MRC VII
trial (table 11) because overall survival data from the Pethema trial was
considered immature. The MRC VIl trial randomised a total of 407
previously untreated multiple myeloma patients over 65 years of age, to
conventional chemotherapy (n=200), or HDT followed by autologous SCT
(n=201). The five-year survival in the HDT-SCT group was 88.6 months
[95%CI: 61.4-upper Cl not reported] for patients who had a complete
response, 39.8 months [95%CI: 33.8-61.4] for patients who had partial
response, and 25.6 months [95% CI: 7.0-31.3] for patients who had no
response. The manufacturer also used long-term survival data from the

IFMQO trial in their scenario analyses.

Table 11. Overall survival by category of post-induction response
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5 year survival rate Monthly Monthly

Number of 95%Cl 95% ClI survival probability of

months min max probability death

CR

88.6 61.4 Not 99.2% 0.8%
reported

PR

39.8 33.8 61.4 98.3% 1.7%

NR

25.6 7.0 31.3 97.3% 2.7%

6.8

6.9

The manufacturer used post-transplant time to progression from the
Pethema trial to determine the transition probabilities from the post-
transplant progression-free health state to the start of 2" line therapies.
The manufacturer assumed that time to progression is affected by the
interventions because it is modelled using separate parametric curves by
treatment and response category. In the base-case, time-to-progression
transition probabilities were derived from exponential curves fitted to the
Pethema data. Constant transition probabilities were used from the 2" to
3" line health states between the two interventions, the estimates for
which were derived from the APEX trial (which compared bortezomib
monotherapy with high dose dexamethasone in patients with relapsed
multiple myeloma), from the subgroups of patients with one or two lines of
treatment respectively. Transition probabilities from 3™ to further lines of
treatment were derived by applying an exponential distribution to the
time-to-progression data from the APEX trial. The overall survival data
from the MRC VIl trial was used to determine the duration of time that
patients remain in the further lines of treatment health state before

transitioning to death state.

The manufacturer conducted a systematic search of the literature to
identify publications that identified health-related quality of life data
relevant to the decision problem. Five relevant studies were identified of
which 3 reflected the current UK patient population and clinical practice.
The manufacturer selected the van Agthoven as the base-case source of
utility values because the utility values were obtained using EQ-5D. The

study by van Agthoven et al. compared chemotherapy (n=129) versus
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intensive chemotherapy followed by myeloablative chemotherapy with
SCT (n=132) and total body irradiation treatment regimens in patients in
the Netherland and Belgium under the age of 65 years with newly
diagnosed and untreated multiple myeloma. Patients received 3-4 cycles

of VAD and two cycles of intermediate dose melphalan, after which they

were randomised to either receive SCT and interferon maintenance, or

interferon maintenance only. With regard to adverse events the

manufacturer applied a disutility of 0.02 to each patient experiencing an

adverse event associated with induction therapy.

Table 12. Summary of the utility values for the cost-effectiveness analysis

UTILITIES Utility value Confidence Reference
interval
1* line treatment
From start treatment until | 0.57 0.34-0.78 Segeren
post-induction response
From post-induction to 0.65 0.38-0.88 Segeren
post-SCT response
SCT patients Up to 3 mos =0.59 0.35-0.81 Segeren
3-6 mos =0.65 0.38-0.88 Van Agthoven et al.
6-9 mos =0.68 0.39-0.91 Segeren
9-12 mos =0.62 0.37-0.84 Van Agthoven et al.
12-18 mos =0.69 0.39-0.92
18+ mos =0.75 0.41-0.97
Non-SCT patients CR =0.83 0.67-0.94 Beusterien et al.
PR =0.76 0.64-0.87
NR = 0.65 0.56-0.73
2" and 3" line treatments | 0.69 0.39-0.92 Van Agthoven et al.
Further lines 0.644 0.38-0.87
Disutility 1*' line treatment | 0.02 0.013-0.029 ScHARR HTA report

6.10

The costs applied in the model were taken from the BNF 64 (2012) and

from the 2012-13 Chemotherapy Regimens List. Administration of

chemotherapy drugs, outpatient visits and tests as part of disease and

treatment monitoring and the costs relating to stem cell transplantation

were taken from the 2011-12 National Schedule Reference costs. The

costs associated with treating adverse events were based on inpatient

outpatient or day case visit National Schedule Reference costs. The
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manufacturer presented unit costs associated with each of the 1% line

induction therapies as well as drugs for prophylaxis, administration and

monitoring (summary presented in table 13).

Table 13. Summary unit costs associated with 1% line induction therapies (drugs,

prophylaxis, administration and monitoring)

VTD TD
Average cost of a course of treatment | £24,840 £8,720
Prophylaxis £353.54 £298.97
Administration cost £1,645.00 £828.00
Monitoring cost £1,050.00 £1,050.00
TOTAL £28,034 £8,865
VD ViAD
Average cost of a course of treatment | £12,261 £898.34
Prophylaxis £80.65 £71.15
Administration cost £1069 £1069
Monitoring cost £693.42 £693.42
TOTAL £14,104 £2,732
PAD ViAD
Average cost of a course of treatment | £9,692.09 £705.17
Prophylaxis £80.65 £53.37
Administration £781.00 £781.00
Monitoring cost £520.06 £520.06
TOTAL £11,073.80 £2,059.60
6.11 The total cost of a stem cell transplant was estimated to be £20,510.72,
including the cost for mobilisation (E547.68), harvest (£823), ablation
(£451.50), transplant (£17,813) and post-transplant (£875.56). For 2™
line treatment, the weighted average treatment cost (for bortezomib plus
high dose dexamethasone, CTD, high dose dexamethasone) is £24,440
for a mean duration of 9.8 months. For 3" line treatment, the weighted
average treatment cost (for lenalidomide plus dexamethasone, CTD, high
dose dexamethasone) is £34,271. All unit costs are presented in Tables
68 to 72 of the manufacturer’'s submission.
6.12 The manufacturer presented the model outputs presented by the

manufacturer are in table 14.
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Table 14. Model outputs by clinical outcomes (discounted)

LY | QALY | Cost (§) LY | QALY | Cost (§)
QOutcome VTD TD
Induction treatment 0.49 0.28 £25,167 0.49 0.27 £7,265
Stem cell transplant 0.19 0.12 £16,691 0.14 0.09 £12,405
Post-induction PFS 2.63 1.89 £2,611 1.80 1.29 £1,782
Post-progression
survival 2.72 1.73 £31,706 2.14 1.36 £34,042
Overall survival 6.03 4.02 £76,174 4,57 3.01 £55,493
Outcome VD VIAD
Induction treatment 0.33 0.19 £13,669 0.33 0.19 £2,536
Stem cell transp|ant 0.21 0.14 £17,488 0.20 0.13 £16,010
Post-induction PPT 2.64 1.90 £2,616 1.71 1.21 £1,700
Post-progression 2.46 1.57 £29,101 2.19 1.39 £29,918
survival
Overall survival 5.64 3.79 £62,874 4.42 2.91 £50,163
Outcome PAD VIiAD
Induction treatment 0.24 0.14 £10,669 0.24 0.14 £2,190
Stem cell transp|ant 0.20 0.13 £16,302 0.19 0.13 £15,916
Post-induction PPT 2.49 1.80 £2,473 1.75 1.24 £1,737
Post-progression 2.78 1.78 £30,187 2.22 1.41 £29,515
survival
Overall survival 5.72 3.84 £59,632 4.41 291 £49,359

LY, life years; QALY, quality-adjusted life year; TD: thalidomide and dexamethasone; TTP:
time to progression; VTD: Velcade® (bortezomib), thalidomide and dexamethasone,

6.13

The manufacturer estimated a base-case incremental cost-effectiveness

ratio (ICER) of £20,468 per QALY gained for VTD compared with TD

(table 15).

Table 15. Manufacturer’'s base-case cost effectiveness estimates

Technologies | Total Total | Total Incre- Incre- Incre- ICER (£)
costs LYG | QALYs mental mental | mental | incremental
(E) costs (£) LYG QALYs (QALYS)

VTD £76,174 | 6.03 4.02

™ £55.493 | 457 301 +£20,682 +1.47 +1.01 £20,468

VD £62,874 | 5.64 3.79 | +£12,710 1.22 0.88 £14,446

VIAD £50,163 | 4.42 291

PAD £59,632 | 5.72 3.84

ViAD £49.359 | 4.41 o1 +£10,274 1.31 0.93 £11,041
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The deterministic sensitivity analyses highlighted that the results are most
sensitive to the mortality rate for patients with complete response after the
induction therapy, and to VTD drug costs. If the complete response
mortality rate is varied within its 95% confidence interval, other things
being equal, the ICER ranges from £17,018 to £28,867 per QALY gained.
For the VTD drug costs, sensitivity analyses was conducted using 4, 5
and 6 cycles of induction therapies. This was based on clinical opinion
that the number of cycle will vary from one patient to another. The ICER
range for the sensitivity analysis varying VTD drug costs was £15,761 to
£25,662 per QALY gained. For all other parameters varied in the
sensitivity analyses, the ICER remained between £16,000 and £25,000
per QALY gained.

The manufacturer presented for 24 scenarios (manufacturer’s submission,
table 95). The ICERs generally remained below or close to

£30,000/QALY with the exception of the following scenarios:
e 10 year time horizon (ICER £31,507 per QALY gained)

e 2 VTD response rate variation scenarios (with CR<41%) which had
ICERSs of £24,624 and £21,477 per QALY gained.

e 2 TD response rate scenarios (with CR>24%) which had ICERs of
£25,898 and £33,166)

The results of the manufacturer’s probabilistic sensitivity analysis showed
that, at thresholds of £20,000 and £30,000 per QALY gained, there is a
35.4% and 71.3% probability, respectively, of the VTD regimen being
cost-effective when compared with TD.

The manufacturer adopted the same model structure and assumptions for
the comparison of VD with VIAD, incorporating clinical data from the IFM
trial. Details on the estimates included are presented in the
manufacturer’s original submission (page 193, section 7.7.6). The
manufacturer estimated an ICER of £14,446 per QALY gained for VD
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compared with VIAD (table 15). Deterministic sensitivity analyses
highlighted that the results are most sensitive to the mortality rate for
patients with complete response after the induction therapy with ICERS
ranging from £10,961 to £18,354 per QALY gained. The manufacturer
presented probabilistic sensitivity analysis for the VD regimen compared
with VIAD. At £20,000 and £30,000 per QALY thresholds, the
manufacturer estimated that there is a 68.9% and and 83.2% probability,
respectively, of VD being cost-effective compared with VIAD.

The ERG stated that the structure of the model is consistent with the
clinical pathway of care for multiple myeloma and was clearly presented.
However, the ERG highlighted that the manufacturer’s analysis of VD
compared with VIAD is outside of the of the scope and also that given
that the comparator in routine use in UK clinical practice is CTD, the

comparison of VTD with TD is also not entirely relevant to clinical practice.

The ERG also expressed some concerns that the model extrapolated
level of response after induction therapy to long term survival and time to
progression based on data from the MRC VIl trial. The ERG cautioned
that the MRC VII trial was old and outcomes may not be reflective of the
advances available today. Moreover, the ERG stated that data from the
MRC VI trial related to maximal response to treatment rather than post-
induction response rate, and the resulting survival curves may be
confounded to some extent with post-stem cell transplant response. The
ERG clinical expert agreed that response rate at induction predicts
progression-free survival and overall survival. However, the ERG stated
that other surrogate outcomes, such as post stem cell transplant response
rate, may offer a better prediction of progression-free survival and overall
survival. The ERG observed that though the model had separate states
for those who receive a stem cell transplant and those who do not, the
model attaches no explicit survival benefit to a stem cell transplant other
than that achieved by delaying the transition to the post-induction/post-

SCT progression-free survival state for the duration of the stem cell
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transplant period. The ERG clinical expert stated that stem cell transplant
offers a survival benefit of 12-18 months compared with no transplant and
the ERG stated that it would have been more transparent to distinguish
the separate effects of post-induction response and stem cell transplant
on survival. Alternatively post-stem cell transplant response rate would
factor this in because it is more significantly associated with overall
survival than post-induction response rate. Overall, the ERG stated that
external validity would have been strengthened if the model had been
based on overall survival and time to progression Kaplan Meier curves or
post-SCT response, rather than post-induction response. The ERG was
concerned that in the absence of this the results were systematically
biased in favour of VTD.

The ERG stated that, in contrast to the manufacturer’s description in the
submission, the model implicitly assumed a continuing effect of induction
treatment after induction is complete, because separate time to
progression curves were used for each induction treatment arm and stem
cell transplant mortality was also applied separately by treatment arm.
The ERG also highlighted that, contrary to statements in the
manufacturer’s submission, the probability of receiving a stem cell
transplant is not dependent on post-induction response, but only on

treatment received.

The ERG noted the discontinuation rule for the VTD regimen, and agreed
with the manufacturer that it reduced the costs associated with the VTD
regimen and that it would not alter VTD’s post-induction response rates
(page 22 of the manufacturer’s addendum). However, the ERG
considered that the assumption that 100% of patients who achieved at
least partial response and received 5 or 6 cycles of VTD achieved at least
partial response after the 4™ cycle may not be fully met. The ERG stated
that if this assumption was not met, a number of patients with a partial
response or higher after 6 cycles will be lost from the final response

numbers for partial response and the post-induction response rates in the
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model will not be the same as seen in the Pethema trial. This then has
implications for the proportion of patients who receive a stem cell
transplant as the likelihood of a patient receiving a stem cell transplant is
positively associated with the depth of response to induction therapy.

The ERG noted the manufacturer’s approach to calculating transition
probabilities (section 7.3.2 of the manufacturer’'s submission), and stated
that the exponential distribution fitted to the Pethema Complete Response
time to progression data for VTD patients resulted in a shorter median
survival time (approximately 61 months) than the exponential distribution
fitted to Complete Response time to progression data for patients
receiving TD (median survival approximately 98 months). The ERG stated
that this contrasts with overall findings for progression-free survival in the
trial publication where median progression-free survival was significantly
higher with VTD than with TD. The ERG noted that the manufacturer
derived transition probabilities for 3" and further lines using data from the
APEX trial which compared bortezomib monotherapy with high dose
dexamethasone in patients with relapsed multiple myeloma. The ERG
commented that because the APEX trial used bortezomib as a
monotherapy treatment, it may have different survival outcomes to those
seen with bortezomib combination therapy.

The ERG noted that study selected by the manufacturer to inform the
utility values in the model included patients that were largely
representative of patients in this appraisal although they were not from the
UK, received different treatments and were also likely to be younger (54
years). The ERG clinical expert stated that total body irradiation is much
more toxic conditioning than high dose melphalan currently used in the
UK, and so the utility values from this study may not be representative of
patients in the UK.

The ERG considered that the costs included in the model were

reasonable. However, the ERG identified a number of changes to the
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updated economic model submitted as part of the addendum, which were
not documented in the manufacturer’'s addendum. Although the
addendum refers to the original submission for discussion of resource
identification, measurement and valuation (manufacturer’'s addendum
Section 7.5), the ERG notes that many of the costs in the revised model
are different from those in the original model. These include costs for
drugs; induction; stem cell transplant; 2" line treatment; 3" line treatment;
and some monitoring costs. The ERG noted that these changes were
generally minor, but some were substantial. For example, the
administration costs for high dose dexamethasone increased from £168 to
£1,242 in 2" line therapy, and from £168 to £1,288 in 3" line therapy. The
ERG stated that when considering only model changes and assumptions
which are documented in the addendum, the ICER is £23,958 per QALY
gained for VTD compared with TD regimen, compared to £20,468 per
QALY gained reported in the addendum.

The ERG commented that comparison of model overall survival with
observed Pethema trial overall survival reveals that the model consistently
underestimates overall survival, and that this underestimation is worse for
TD than it is for VTD.

The ERG noted that the manufacturer addressed methodological
uncertainties in the model by running alternative versions of the model
with different assumptions. Discount rates were varied for costs and

outcomes and alternative time horizons were examined.

The ERG considered that alternative values used by the manufacturer in
scenario analysis may not fully explore the uncertainty in the model and
may therefore not fully reflect the uncertainty in final ICER. Two
alternative scenarios for overall survival by post-induction response are

explored by the ERG in scenario analysis

The ERG conducted exploratory additional work. The ERG utilised the

relevant economic model outputs from table 3 (manufacturer’s original
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base-case cost effectiveness results) of the manufacturer’s submission

and calculated the ICERs for all treatments compared with TD and CTD,

the latter of which is a more relevant comparator in a UK population
(tables 16 and 17). The ERG commented that all results should be treated

with extreme caution as they compare individual arms of separate trials,

without adjusting for trial populations. Furthermore there are differences in

the trial designs. For these reasons, the results should not be directly

compared. (See section 4.3 of the ERG report for more details of these

analyses).

Table 16. ERG additional work: cost-effectiveness results compared with CTD and

TD, using the manufacturer’s original economic models

Scenario | Treatment | Total Total Incremental | Incremental | ICER vs ICER vs
costs, £ QALYs | Costs vs. QALYsvs. | CTD TD
CTD CTD (E/QALY) | (E/QALY)
Base CTD £48,237 3.90 - - - Dominates
f::ljts D £49.414 | 3.06 £1,177 -0.85 | Dominated -
PAD £59,632 3.84 £11,396 -0.06 Dominated | £13,026
VD £62,874 3.79 £14,637 -0.11 Dominated | £18,318
VTD £72,815 4.00 £24,579 0.10 £242,776 £24,683
Dominated treatments are more expensive and less effective than alternative treatment. Results

are illustrative and should not be directly compared.

Table 17. ERG additional work: cost-effectiveness results compared with CTD and

TD, using the manufacturer's addendum model for VTD and TD and the original
models for CTD, PAD and VD

Scenario | Treatment | Total Total Incremental | Incremental | ICER vs ICER vs
costs, £ | QALYs | Costs vs. QALYsvs. [ CTD TD
CTD CTD (E/QALY) (E/QALY)
Base CTD £48,237 3.90 - - - Dominates
ots LTD £55493 | 3.01 | £7,256 -0.89 | Dominated ]
PAD £59,632 3.84 £11,396 -0.06 Dominated £5,014
VD £62,874 | 3.79 £14,637 -0.11 Dominated £9,512
VTD £76,174 | 4.02 £27,938 0.12 £228,159 £20,468
Dominated treatments are more expensive and less effective than alternative treatment. Results
are illustrative and should not be directly compared.
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The ERG also conducted the following additional analyses:

e Two alternative scenarios for post-induction mortality (VTD vs. TD

model)

e Post-SCT response rate from Pethema trial used instead of post-

induction response rate

In order to model long-term survival, the manufacturer extracted overall
survival data from the MRC Myeloma VIl trial. The ERG considered that
the data from the MRC Myeloma VIl trial to be reasonably old and that the
survival of patients would be poorer than would be seen in similar patients
today. Therefore the ERG conducted two further scenarios using data
obtained from the meta-analysis by van de Velde et al (2007) for the
comparison of VTD with TD. These data were from the NMSG 5/94 study
and a study by Alvares et al. The NMSG 5/94 study shows less difference
in median survival between the response categories than is seen in the
base case MRC VIl data. This leads to a much higher ICER of £110,727
per QALY gained for VTD compared with TD. The median overall survival
for complete responders in the Alvares et al. study was similar to the MRC
VII study (88.8 months compared to 88.6 months respectively). However,
overall median survival for partial and non-responders in this study was
much better than MRC VII and this resulted in an increase in the ICER for
VTD compared with TD to £38,750 per QALY gained (Table 18 (a), 19(a)).
The ERG considered that the Alvares study data provide a better fit to the
Pethema overall survival data than the NMSG or MRC VII data.

The ERG observed that the MRC VIl trial survival data are categorised by
maximal response to treatment, which is arguably more similar to post-
stem cell transplant response than post-induction response, and so use of
post-stem cell transplant response from Pethema would provide a more

consistent fit to MRC VIl data. Results for the post-stem cell transplant

National Institute for Health and Care Excellence 44 of 49

Premeeting briefing — bortezomib for induction therapy in multiple myeloma before high dose
chemotherapy and autologous stem cell transplantation

Issue date: October 2013





6.32

6.33

CONFIDENTIAL UNTIL PUBLICATION

response rate scenario in the VTD vs. TD model are given in table 20.
The ERG observes that the attribution of patients with inevaluable or
unknown outcome after stem cell transplant to the ‘no response’ category
IS a non-conservative assumption and that if some of these patients
achieved PR or better the ICER would be higher than £35,915 per QALY,
that is, VTD would become less cost-effective compared to TD (see table
18 (b), 19 (b) below).

The ERG combined the Alvares study data and the examination of the
effect of using post-SCT response rates rather than post-induction
response rates as the starting point for extrapolation to overall survival.
This resulted in an ICER of £57,172 per QALY gained for VTD compared
with TD, while VTD was dominated by CTD, that is, VTD was more
expensive and less effective than CTD. Furthermore, in this scenario

analysis, PAD and VD were dominated by CTD.

The ERG conducted some additional scenario analysis using post-SCT
response rates by varying the assignment of the VGPR response rate
category in the economic model. In the manufacturer’s original models
VGPR is added to the complete response category for the CTD, PAD and
VD treatments. The ERG added VGPR to the PR category as an
alternative scenario. Since this assumption was not required for TD and
VTD (because no VGPR category was used in Pethema) this did not alter
the ICER in this case. However, this did increase the ICERs for VD
compared with TD to £48,124 per QALY gained and £49,040 per QALY
gained when combined with the inclusion of the Alvares overall survival
data (table 19).

Table 18. ERG scenario analysis using OS from Alvares and post-SCT response
rates (with VGPR assigned to CR) based on the manufacturer’s original model

Scenario | Treatment | Total Total | Incrementa | Incremental | ICER vs ICER vs
costs, £ | QAL |ICostsvs. | QALYsvs. | CTD TD
Ys CTD CTD (E/QALY) (E/QALY)
(@) | CTD £52,138 | 4.59 : : : Dominat
Median es
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over_all TD £55,076 | 4.07 £2,939 -0.52 Dominated -
féluf(\)’xg' PAD £63,438 | 4.45 £11,300 -0.14 Dominated | £22,017
Alvares | VP £67,678 | 454 | £15,541 -0.05 Dominated | £26,495
etal ViD £76,605 | 4.62 | £24,467 0.03 £775,597 | £38,750
(2005)
(b) Post- Dominat
SCT cTD £48,306 | 4.74 os
respons | 1p £50,378 | 3.43 £2,072 -1.31 Dominated -
‘(awri‘;"rt]es PAD £62.075 | 4.46 | £13.769 -0.27 Dominated | £11,320
VGPR VD £63,849 | 4.13 £15,543 -0.60 Dominated | £19,129
assigned .
to CR) VTD £73,716 | 4.08 £25,410 -0.66 Dominated | £35,915
Both (a) Dominat
and (b) | CTD £50,127 | 5.06 os
D £54,851 | 4.24 £4.724 -0.82 Dominated -
PAD £63,993 | 4.77 £4.724 -0.82 Dominated | £17,414
VD £67,625 | 4.72 | £13,866 -0.29 Dominated | £26,701
VTD £77,203 | 463 | £17,498 -0.34 Dominated | £57,172

Dominated treatments are more expensive and less effective than alternative treatment.
Results are illustrative and should not be directly compared.

Table 19. ERG scenario analysis using OS data from Alvares and post-SCT

response rates based on the manufacturer’s VTD vs. TD addendum model

Scenario | Treatment | Total Incremental | Incremental | Incremental | ICER
costs, £ Costs vs. QALYsvs. | QALYs (E/QALY)
CTD CTD

(@

Median | TD £60,485 4.03 - - -

overall

survival

follows

Atlvallfes VTD £79,586 4.66 £19,101 0.63 £30,368

eta

(2005)

(b) Post-

SCT TD £56,497 3.39 - - -

response

rates VTD £77,639 4.20 £21,142 0.80 £26,292

Both (a)

and (b) TD £60,280 4.20 - - -
VTD £80,402 4.72 £20,122 0.52 £38,985

Results are illustrative and should not be directly compared.
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Equalities issues

One consultee highlighted that myeloma mostly affects the elderly
population, who often have other concomitant conditions and so there
may be an impact on the equality of access for these patients. Attendees
at the scoping workshop did not consider this to be an issue of the
equality legislation. No additional issues related to potential equality

issues have been identified during the scoping process.

No equality issues were highlighted in the evidence submitted for the

appraisal.

Innovation

No statements were received from the manufacturer or other consultees

on the innovative nature of bortezomib.

Authors

Christian Griffiths
Technical Lead

Raisa Sidhu
Technical Adviser

with input from the Lead Team (Dr. Janice Kohler, Greg Fell and Judith Wardle).
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Appendix A: Supporting evidence

Related NICE guidance
Published

Bortezomib and thalidomide for the first line treatment of multiple myeloma.. NICE
technology appraisal guidance 228 (2011).
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Appendix B: Clinical efficacy section of the draft European

public assessment report

http://www.ema.europa.eu/docs/en GB/document library/EPAR -
Assessment Report - Variation/human/000539/\WC500147837.pdf

National Institute for Health and Care Excellence 49 of 49

Premeeting briefing — bortezomib for induction therapy in multiple myeloma before high dose
chemotherapy and autologous stem cell transplantation

Issue date: October 2013



http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/000539/WC500147837.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/000539/WC500147837.pdf




NATIONAL INSTITUTE FOR HEALTH AND
CLINICAL EXCELLENCE

Single technology appraisal (STA)

Bortezomib for induction therapy in
multiple myeloma before high dose
chemotherapy and autologous stem cell
transplantation

February 2013

Specification for manufacturer/sponsor submission of evidence Page 1 of 241





Contents

NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE.......... 1
Single technology appraisal (STA)........uuuuuuiiii s 1
Bortezomib for induction therapy in multiple myeloma before high dose

chemotherapy and autologous stem cell transplantation .............cccccccccceeeoo. 1
(@] 0] (=] | £ 2
List Of tAbIES ... .o 3
List Of abbreViationS ...........ueeeiiiiiiiiiiiiiiiiii e 7
Instructions for manufacturers and SPONSOrS ...........uiiiiiiiiiiiiiiiccie e 10
EXECULIVE SUMMAIY .. ..o e e e e eees 11
Section A — DecCision Problem ..........cooo oo 16
1  Description of technology under assessment .............cccccvvvieiiieiieeeeennn, 16
2 CONIEXE e 21
K o 11 = 111 /2 36
4 INNOVALION ... 36
5 Statement of the decision problem ... 37
Section B — Clinical and cost effectiveness...........cccoovveiiiiiiiiiiiiiiiecceeee e, 40
6 Clinical eVIAENCE ......ccooeeeeeeeeeeeeeeee 40
7 Cost effeCliVENESS ... 110
Section C — Implementation ..o, 208
8 Assessment of factors relevant to the NHS and other parties............... 208
O REFEIENCES ... 216
LT A ] 0 T=T Lo Lo Y P 237
11 Related procedures for evidence submission ..............ccccoeevvvviiieeeeennn. 238

Specification for manufacturer/sponsor submission of evidence Page 2 of 241





List of tables

Table 1: Table of abbreviations ... e 7
Table 2. Base-case Cost-effectiveness results ...........occceiiiiiiiiiiiie e 14
Table 3. Incremental cost-effectiveness resSults ...........ccccvviiiiiiiiiiii e 15
Table 4: Unit costs of technology being appraised............coovieiiiiiiiie e 18
Table 5: Overview of the EBMT response Criteria...........ooooueeiiiieeiiiicieeee e 22
Table 6: Overview of the International Myeloma Working Group uniform criteria................... 24
Table 7: Overview of the use of cyclophosphamide in the MRC trials. .........coooiciiiieiinnees 31
Table 8: Costs associated with bortezomib administration .............ccccooiiiiiiiiiie 34
Table 9: Costs associated with bortezomib and patients' monitoring and testing................... 35
Table 10: Inclusion criteria used during study SCreening .........ccccceeeeeiiiiiiiiieeeiee e 43
Table 11: Exclusion criteria used during study SCreening .......cccccceeeeeeeeeiceieieeeececeeeeeee 44
Table 12: The 15 RCTs returned by the review, and linked citation reports ...........ccccccceenee 46

Table 13: RCTs included in the clinical systematic review which evaluate the safety or efficacy
of bortezomib-, thalidomide-based induction regimens for the treatment of newly-diagnosed

patients with MM (bolded text indicates relevance to the decision problem).............c............ 47
Table 14: Abbreviations of treatment regimens for the relevant RCTs reported.................... 48
Table 15: Excluded studies and rationale for eXCluSion ...........ccocueeiiiiiii i 48
Table 16: Methodology and treatment regimens with respect to the relevant RCTs .............. 51
Table 17: Main eligibility criteria within the relevant RCTS.........ocoociiiiiii e 59
Table 18: Baseline characteristics of patients included in the five relevant RCTs.................. 64
Table 19: Cytogenetic abnormalities of patients included in the five relevant RCTs .............. 64
Table 20: Primary and secondary outcomes of the RCTS.........ccccooiiiiiiiieiiiciicicieeeee e 66
Table 21: Statistical methods, power calculations, and data management ............................ 69
Table 22: Subgroups analysed as part of the systematic review analysis..............ccccceeenne 74
Table 23: Critical appraisal heat map of studies included in the systematic review (further

o Lot =TT Y o] o 1= T g Lo [ 3 LRSS 80

Table 24: CR, nCR, VGPR and ORR response rates post-induction and post-transplant ..... 83
Table 25: Median PFS (months), and HR of PFS (months) for bortezomib induction therapy

compared to Other treatmeEnts ..o 85
Table 26: Median TTP (months), and HR (hazard of progression; months) for TTP comparing
bortezomib induction therapy to other treatments ... 88
Table 27: OS HR of death comparing bortezomib to other treatments ............cccccoceieeriiis 91
Table 28: Proportion of randomised patients who underwent SCT following induction

LT o [ 41T LSRR 93
Table 29: Response rates post-induction and post-transplant for patients with high and
standard Cytogenetic MSK ..........eiiii e 94

Table 30: PFS, TTP and OS (months) HR for patients at different cytogenetic risk levels...... 94
Table 31: Summary of the regimen evaluated during the four bortezomib trials and the MRC

MIX trial, used to coNAUGCE the MTC .......ooveriieieeeeeeeee e e e e e e e eeeaaas 96
Table 32: Overview of the data included in the MTC for TTP and OS ..........cccccoviiiiiiiieeeens 98
Table 33: Comparison of DIC from fixed effect and random effect models ..............c............. 99
Table 34: HR and CrL for all treatments for TTP (fixed effects model) ...........ccccooiiinneen. 100
Table 35: Probability of superiority with respect to TTP for different treatment regimens .... 100
Table 36: HR and CrL for all treatments for OS (fixed effects model)..........cooooiiiiiis 100
Table 37: Probability of superiority with respect to OS for different treatment regimens ...... 100
Table 38: HR and CrL for all treatments for TTP (random effects model) ............................ 101
Table 39: Probability of superiority with respect to TTP for different treatment regimens .... 101
Table 40: HR and CrL for all treatments for OS (random effects model)................c............ 101

Table 41: Probability of superiority with respect to OS for different treatment regimens ...... 102
Table 42: Any reported adverse events across randomised groups for treatment arms across
all trials (POST-INAUCTION) .....ciiuiiiii it e e e s enneeee s 104
Table 43: Treatment emergent, drug-related grade =3 AEs reported during the Hovon trial, for
induction and transplant phase: 10 most frequently occurring, plus AEs of special interest 105
Table 44: Treatment emergent, drug-related grade =3 AEs reported during the IFM trial, for
induction and transplant phase: 10 most frequently occurring, plus AEs of special interest 105

Specification for manufacturer/sponsor submission of evidence Page 3 of 241





Table 45: Treatment emergent, drug-related grade =3 AEs reported during the Pethema trial,
for induction and transplant phase: 10 most frequently occurring, plus AEs of special interest

............................................................................................................................................... 106
Table 46: Inclusion criteria for economic evaluation systematic review...........cccccccceeernineeen. 111
Table 47: Summary of relevant cost-effectiveness studies ..o 113
Table 48 Quality assessment of cost-effectiveness studies included ..............ccccccceeeiiiiis 115
Table 49: Key features of analysis ...........cooiiiiiiiii e 121
Table 50: Post-induction response rates(70-72) ........ooouiiiiiiiiieiiieee e 123
Table 51: Mortality rate during the induction period(70-72).........ccccciiiiiiiiiiiieieeceen 123
Table 52: Total SCT rates (70-72) .....ccuieeiieee et se e e e e e e s ee e e e e e e e aanes 124
Table 53: Mortality rate during the transplant period(70-72) ..........ccccoiiiiiieeiiiiiiiieeeee e 124
Table 54: Response criteria in MRC VI trial (Child et al., 2003)..........cccceeeeviiiiiiiieeee e 125
Table 55: Overall survival by category of post-induction response for scenario analysis from
Y O T 2 PSP PRR 125
Table 56: Parameters of all time to event curves used following 1% line treatment in the
economic model (rounded t0 4 deCiMalS) .......eeiiiiiiiiiii e 127
Table 57: Parameters of all time to event curves used in 2™, 3 and further lines of treatment
in the economic model (rounded t0 5 deCimalS).........coueeiiiiiiiiiiiii e 128
Table 58: Transition matrices for by post-induction response category...........cccoecuevernnnenen. 128
Table 59. Summary of variables applied in the economic models .........cccccceviicciiieneeiinens 134
Table 60: Inclusion criteria for HRQOL literature review..........cccccooeveiiiieiie e 146
Table 61: Summary of utility study suitability for use in the economic model ....................... 149
Table 62: Study design and population of the HRQoL studies identified as relevant ........... 151
Table 63: Utility values reported across different HRQoL studies which assessed utility using
the EQ-5D QUESTIONNAINE ......coiuiiiieiiiiii ettt et e e bee e e et ee e e e st e e e enbaeaeeennes 153
Table 64. Published utility values by category of response rate and utility values used in the
F=ToTo) o3 T Todl 4T o [ SRR 155
Table 65: Summary of utility values for cost-effectiveness analysis ..........ccccoeccviveverrinnnns 155
Table 66: Summary of disutility values associated with adverse events for cost-effectiveness
............................................................................................................................................... 157
Table 67: Health costs valuated and the total mean cost per patient ...........ccccccoiiinnenn. 161
Table 68: Unit costs associated with the 1 line induction therapies: drugs, prophylaxis,
administration and MONIOMING ........ooiieiiiii e a e e e 163
Table 69: Unit costs associated with the stem cell transplant in 1stline.............ccccccoeeennnnn. 165
Table 70: Unit costs associated with the 2nd line treatments: drugs, prophylaxis,
administration and MONIOMING .........oiiuiiiii e e e e e 166
Table 71: Unit costs associated with the 3rd line treatments: drugs, prophylaxis,
administration and MONIOMING ........ooiiuiiiiiie e e e e 167
Table 72: Unit cost of prophylaxis drugs (based on BNF, November 2012) ..........ccccccnne 168
Table 73: List of adverse events (induction phase) and summary of costs included in the
€CONOMIC MOAEN....... s 169
Table 74: Post induction response rate(8)..........coouuiiiiiiiiiiiic e 171
Table 75: Scenario analyses around post-induction response rate .........cccccoeeeccieiveeeeeieeees 172
Table 76: Response criteria in IFMO0 trial(196) .......c..oooiiiiiiiiiiee e 173
Table 77: 5-year survival rates for a scenario analysis (196).........cocccveieeieiiiiiiiiiiieee e 174

Table 78: Parameters of the Log-logistic and Weibull distributions for the 1st line TTP....... 174
Table 79: Parameters of the Log-logistic and Weibull distributions for the 1st line TTP....... 174

Table 80: Health-state utility values derived from Uyl-de-Groot et al.(207) .........ccccceeernnneee 176
Table 81: Health-state utility values based on expert opinion for use in scenario analysis .. 176
Table 82: Summary of disutility values based on a 0.05 decrement per adverse event....... 177
Table 83: Summary of SCENArI0 @NAIYSES ........ooiiiiiiiiiiiii e 177
Table 84: One-way sensitivity analyses explored in the model.............cccccooiiiiiiinnnenen. 179
Table 85: Probabilistic sensitivity analysis parameters and distributions................c.ccccccee.. 181
Table 86: Long-term survival data in multiple myeloma undergoing single transplantation.. 183
Table 87: 20 first rows of the Markov trace ..........ccccco i 184
Table 88: 20 first rows of the Markov trace ... 186
Table 89: Model outputs by clinical outcomes (discounted)...........ooccciiiiiiiiiiiiiiii e 188
Table 90: Summary of QALY gain by health state .............cocceiiii e, 189
Table 91: Summary of costs by health state ..o 190
Table 92: Summary of predicted resource use by category of cost........cccccooiiiiiiiiis 190

Specification for manufacturer/sponsor submission of evidence Page 4 of 241





Table 93: BASE-CASE FESUILS .........oieeeeieieie e e e e e e e eaaaes 192

Table 94: Deterministic sensitivity analysis results for most sensitive parameters............... 194
Table 95: Results of scenario tested in the variability analyses.............cccccccovviiiiieeie e, 199
Table 96: Cost-effectiveness of bortezomib based regimens vs. relevant comparators at the
£20,000 and £30,000 willingness to pay thresholds. ..o 202
Table 97: Quality assessment of cost-effectiveness studies included ..............cccccccceeriiiie 206
Table 98: Estimated Myeloma patient population eligible for HDC and STC (from 2013 to
20 ) RSP RR 209
Table 99: Estimated Myeloma patient population eligible for HDC and STC (from 2016 to
20 I TSR 209
Table 100: Estimated market shares for bortezomib-based regimens.............cccccceeeeeiinns 210
Table 101: Costs associated with VTD, PAD, VD and CTD.........cccccceiiiiireiniiiee e 210
Table 102: Estimated budget impact associated with the future use of bortezomib-based
1o [8 o 1o 0 I =T 11 =Y 0 1 TSP PPPPPPPPRt 212
Table 103: Estimated budget impact associated with the use of current regimens in clinical
= Lo 1= S 213
Table 104: Overall budget impact of bortezomib-based regimens uptake upon CTD .......... 214

Specification for manufacturer/sponsor submission of evidence Page 5 of 241





List of figures

Figure 1: Multiple myeloma progreSSiON. ...t 21
Figure 2: First line treatment pathway for patients eligible for a transplant............................. 28
Figure 3: The flow of citations through the review screening process ..........cccccceevecvvveeeeeennn. 45
Figure 4: HOVON StUAY AESIGN .. ..eeiiiiiiiiieii e 53
Figure 5: IFM StUAY deSIGN ...cooiueiiiieiieii e 54
Figure 6: Pethema study design............oooo o, 55
Figure 7: Gimema StudY deSIgN........coeiiiiiiiiiiiiiie e a e 56
Figure 8: MRC MIX study design — Intensive pathway............ccccveeeiieeiiiiiiiiieeee e 57
Figure 9: Patient flow diagram for HOVON ..............oooiiiiiiiii e 75
Figure 10: Patient flow diagram for IFM ............ooooiiiiiiiiiiiee e 76
Figure 11: Patient flow diagram for Pethema ...............ccceoeeeiiiiiiic e 76
Figure 12: Patient flow diagram for GImema ...........oocuiiiiiiiie e 77
Figure 13: Patient flow diagram for MRC MIX ... 78
Figure 14: PFS Kaplan-Meier curves reported by the Hovon, IFM, Pethema and Gimema
RCTs(70-72), time to progression or relapse as reported by the Gimema RCT(8) ................ 86
Figure 15: TTP Kaplan-Meier curves reported by the Hovon, IFM, and Pethema RCTs(70-72),
and time to progression or relapse as reported by the Gimema RCT(8) .........ccccvvvvevveeiiinnes 89
Figure 16: OS Kaplan-Meier curves reported by the Hovon, IFM, and Pethema trials(70-72) 92
Figure 17: Network diagram for the five trials...........cccovveiiiiiiiiii e, 97
Figure 18: Inclusion flow for the systematic search of economic evaluation studies ............ 112
Figure 19. Schematic of the state transition model ...............ccooiiiiiiiiiiii e, 117
Figure 20: Long-term follow-up of IFM9O0, IFM94, TT and S9321 trials, overall survival at 10
L= 1 T PSP PP PPPTPPPPPPPR 131
Figure 21: Survival curves using MRC VIl data........ccccooiiiiiiiiiiiiie e 140
Figure 22. 2" line — Time to progression — APEX ... 141
Figure 23. 3" line — Time to progression — APEX ... 141
Figure 24: Inclusion flow for the systematic search of HRQoL studies............cccccoevienennnnn. 147
Figure 25: Tornado diagramsS ........coocuuiiiiiiiiee ittt et e e e e 193
Figure 26: Cost effectiveness Planes .............uveiiiiiiiiiiiiiee e 196
Figure 27: Cost effectiveness acceptability CUrves ...........cccooii e, 198

Specification for manufacturer/sponsor submission of evidence Page 6 of 241





List of abbreviations

Table 1: Table of abbreviations

Acronym | Definition

AE Adverse event

ASCT Auto stem cell transplant

Allo-SCT Allogenic stem cell transplant

ASCO American Society of Clinical Oncology

ASH American Society of Hematology

BNF British National Formulary

BCNU Bis-chloroethylnitrosourea

BCSH British Committee for Standards in Haematology
CAD Cyclophosphamide, Adriamycin® (doxorubicin) and dexamethasone
CD Cyclophosphamide and dexamethasone

CHMP Committee for medicinal products for human use
Cl Confidence interval

CMH Cochran-Mantel-Haenszel

CR Complete response

Crl Credible Intervals

CRF Case report form

CSR Clinical study report

CTD Cyclophosphamide, thalidomide, and dexamethasone
CVAD Cyclophosphamide, vincristine, Adriamycin® (doxorubicin) and dexamethasone
d days

DCEP Dexamethasone combined with cyclophosphamide, etoposide or etoposide phosphate, and cisplatinum
Del Deletion

Dex Dexamethasone

DIC Deviance information criterion

DOCR Duration of complete response

DSU Decision Support Unit

DVT Deep vein thrombosis

EBMT European Group for Blood and Marrow Transplantation
ECOG Eastern Cooperative Oncology Group

EFS Event free survival

EHA European Hematology Association

ERG Evidence Review Group

EORTC European organisation for research and treatment of cancer
EQ5D Euro-Qol 5D

FBC Full blood count

FE Fixed-effect

G-CSF Granulocyte colony-stimulating factor

GFR Glomerular filtration rate

HDC High-dose chemotherapy

HDM High-dose melphalan

HDT High-dose therapy

HIV Human Immunodeficiency Virus

HLA Human leukocyte antigen

HR Hazard ratio

HRG Health Related Groups

HRQoL Health related quality of life

ICER Incremental cost-effectiveness ratio

IDM Intermediate dose melphalan

IFM Intergroupe Francophone du Myelome

IG Immunoglobulin

1K Interleukin

IMW International Myeloma Workshop

INR International normalised ratio

ISS International Staging System

ITT Intention-to-treat

v Intravenous

kg kilograms

KM Kaplan Meier

LDH Lactate dehydrogenase

LYG Life years gained

m Metres

Max Maximum

MCMC Markov chain Monte Carlo
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MRC Medical Research Council

mg Milligrams

MGUS Monoclonal gammopathy of undetermined significance

min Minute

Min Minimum

ml Millilitre

MIX Myeloma 1X

MM Multiple myeloma

MP Melphalan

MR Minimal response

MRC Medical Research Council

MTC Mixed treatment comparison

MU Million units

n Sample size

N Group size

N/A Not applicable

NC No change

nCR Near complete response

NE Not evaluable

NHS National Health Service

NICE National Institute for Health and Clinical Excellence

NMA Nonmyeloablative

NOK Norwegian Kroner

NR Not reported

NR Non responders (in economic section 7)

OPATT Outpatient Attendance

OR Overall Response

ORR Overall Response Rate

(O8] Overall survival

PAD Velcade® (bortezomib), Adriamycin® (doxorubicin), and dexamethasone
PBSC Peripheral Blood Stem Cells

PBR Payment by Results

PE Pulmonary embolism

PFS Progression-free survival

PN Peripheral neuropathy

PR Partial response

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
QALY Quality Adjusted Life Year

g2w Once every 2 weeks

g28d Every 28 days

RCT Randomised Controlled Trial

RD Revlimid® (lenalidomide), dexamethasone

RE Random-effect

RR Relative risk

SCT Stem cell transplantation

SD Standard deviation

SFLC Serum free light chains

SMC Scottish Medicines Consortium

SMM Smouldering multiple myeloma

STA Single Technology Appraisal

SWOG Southwest Oncology Group

TAD Thalidomide, Adriamycin® (doxorubicin) and dexamethasone
TD Thalidomide and dexamethasone

TE Thrombosis

TTP Time to progression

TTR Time To Response

TX Treatment

Hg Micrograms

ULN Upper limit of normal

UK United Kingdom of Great Britain and Northern Ireland

VAD Vincristine, Adriamycin® (doxorubicin) and dexamethasone

VAT Value added tax

VBAD Vincristine, carmustine, Adriamycin® (doxorubicin) and dexamethasone
VBMCP Vincristine, carmustine, melphalan, cyclophosphamide, and prednisone
v Velcade® (bortezomib)

VCD Velcade® (bortezomib), cyclophosphamide, and dexamethasone
VCDR Velcade® (bortezomib), cyclophosphamide, dexamethasone and lenalidomide
VCTD Velcade® (bortezomib), cyclophosphamide, thalidomide, and dexamethasone
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VT Velcade® (bortezomib), thalidomide

VCR Vincristine, Cyclophosphamide and Revlimid® lenalidomide

VD Velcade® (bortezomib) and dexamethasone

VDR Velcade® (bortezomib), dexamethasone, and Revlimid® (lenalidomide)
VGPR Very good partial response

VTD Velcade® (bortezomib), thalidomide and dexamethasone

VTE Venous thromboembolism

WHO World Health Organisation
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Instructions for manufacturers and sponsors

This is the specification for submission of evidence to the National Institute for Health
and Clinical Excellence (NICE) as part of the single technology appraisal (STA)
process. It shows manufacturers and sponsors what information NICE requires and
the format in which it should be presented. NICE acknowledges that for medical
devices manufacturers particular sections might not be as relevant as they are for
pharmaceuticals manufacturers. When possible the specification will refer to
requirements for medical devices, but if it hasn’t done so, manufacturers or sponsors
of medical devices should respond to the best of their ability in the context of the
question being addressed.

Use of the specification and completion of appendices 1 to 13 (Sections 9.1 to 9.13)
are mandatory (when applicable), and the format should be followed whenever
possible. Reasons for not following this format must be clearly stated. Sections that
are not considered relevant should be marked ‘N/A’ and a reason given for this
response. The specification should be completed with reference to the NICE
document ‘Guide to the methods of technology appraisal’, (www.nice.org.uk),
particularly with regard to the ‘reference case’. Users should see NICE’s ‘Guide to
the single technology appraisal (STA) process’ (www.nice.org.uk) for further details
on some of the procedural topics referred to only briefly here.

If a submission is based on preliminary regulatory recommendations, the
manufacturer or sponsor must advise NICE immediately of any variation between the
preliminary and final approval.

A submission should be as brief and informative as possible. It is expected that
the main body of the submission will not usually exceed 100 pages excluding the
pages covered by the template. The submission should be sent to NICE
electronically in Word or a compatible format, and not as a PDF file.

The submission must be a stand-alone document. Additional appendices may only
be used for supplementary explanatory information that exceeds the level of detail
requested, but that is considered to be relevant to the submission. Appendices are
not normally presented to the Appraisal Committee. Any additional appendices
should be clearly referenced in the body of the submission and should not be used
for core information that has been requested in the specification. For example, it is
not acceptable to attach a key study as an appendix and to complete the clinical-
effectiveness section with ‘see appendix X'. Clinical trial reports and protocols should
not be submitted, but must be made available on request.

Trials should be identified by the first author or trial ID, rather than by relying on
numerical referencing alone (for example, ‘Trial 123/Jones et al.’®® rather than ‘One
trial*®).

For information on submitting cost-effectiveness analysis models, disclosure of
information and equality and diversity, users should see ‘Related procedures for
evidence submission’, Appendix 10.

If a patient access scheme is to be included in the submission, please refer to the

patient access scheme submission template available on request. Please submit
both documents and ensure consistency between them.
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Executive summary

Disease background and treatment pathway

e Multiple myeloma (MM) is an incurable malignant disorder in which plasma cells
accumulate in the bone marrow.(1) It usually manifests as one or more lytic bone
lesions, monoclonal protein in the blood or urine, and disease in the bone
marrow. Disease advancement is often associated with worsening of symptoms
and organ dysfunction, such as anaemia, bone lesion-related symptoms, renal
function impairment, and susceptibility to infections.

¢ MM is associated with significant mortality. In the UK there were more than 2,600
deaths directly attributable to MM in 2010.(2) In England during 2005-2009,
approximately 70% of patients were expected to survive their disease for at least
one year, falling to 37% surviving five years or more.(3) In the past decade,
median overall survival has improved from approximately 36 months to 50-55
months with the use of autologous stem-cell transplantation either at the time of
the initial diagnosis or at progression.(4)

¢ At the time of diagnosis, patients can be classified into two categories: those
non-eligible for a transplant following a non-intensive pathway and those eligible
for transplant (the population relevant to this submission) following the intensive
pathway. Eligibility for a transplant is based upon the biological fitness of the
patient, which may be related to age, performance status and comorbidities. For
patients eligible for a transplant, induction with chemotherapy followed by high
dose therapy-stem cell transplant (HDT-SCT) is considered the standard of care
in the UK.

¢ The choice of induction therapy is important in order to maximise the response to
treatment. Many studies in the transplant setting have demonstrated a link
between the maximal response attained and long-term outcome after initial
therapy. For example, increasing the complete remission rate after transplant
has shown to result in prolonged progression free survival (PFS) and overall
survival (0S).(5;6) The induction therapy VAD (vincristine, doxorubicin and
dexamethasone) was the standard of care until the introduction of bortezomib
and thalidomide-based induction therapies, which are now recommended in UK
clinical guidelines as they have demonstrated higher response rates than VAD.
There remains a need however, for induction regimens that elicit higher post-
induction complete response rates in the highest possible number of patients, to
increase the number of MM patients proceeding to transplant.

Bortezomib

e Bortezomib (Velcade®) is a first-in-class dipeptidyl boronic acid that works by
reversible inhibition of the proteasome, a multienzyme complex present in all
cells that selectively degrades intracellular proteins.

e Bortezomib is anticipated to be indicated in combination with dexamethasone, or
with dexamethasone and doxorubicin, or with dexamethasone and thalidomide,
for the induction treatment of adult patients with previously untreated MM,
eligible for high-dose chemotherapy with haematopoietic stem cell
transplantation.

e Bortezomib 1.3 mg/m? is a subcutaneous formulation. Four injections are
administered per cycle, on days 1, 4, 8 and 11 of each cycle in combination with:

o Dexamethasone 40mg, oral (on days 1-4 and days 9-12 of the
bortezomib treatment cycle during cycles 1-2, and on days 1-4 during
cycles 3-4). Four cycles of 21 days are recommended. This is the VD
combination.
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o Doxorubicin 9 mg/m?, intravenous (on days 1-4 of the bortezomib
treatment cycle and after the bortezomib injection) and
dexamethasone 40mg, oral (on days 1-4, 9-12, 17-20 of the
bortezomib treatment cycle). Three cycles of 28 days are
recommended. This is the PAD combination.

o Thalidomide 50 mg daily, oral (on days 1-14 and if tolerated the dose
is increased to 100 mg on days 15-28, and thereafter 200 mg daily)
and dexamethasone 40mg, oral (on days 1-4 and days 8-11 of the
bortezomib treatment cycle). Six cycles of 28 days are recommended.
This is the VTD combination.

Comparators

e There is currently no licensed induction regimen for use in MM patients eligible
for HDT-SCT. Cyclophosphamide, thalidomide, dexamethasone (CTD) is the
combination for which there is the most clinical experience in the UK, despite the
lack of randomised or observational clinical trials. (7) As there are no head-to-
head trials comparing bortezomib-based regimens with the most relevant
comparator for the UK (CTD), a mixed treatment comparison (MTC) was
undertaken. However due to the considerable uncertainty underlying the MTC as
well as the relative immaturity of the OS data from the pivotal trials presented in
section 6, only the comparison of VTD vs. TD was evaluated in the economic
model. No comparison vs. CTD was performed as it was assumed to be
equivalent to TD by UK clinicians. (Appendix 14)

e The Pethema trial includes the most effective bortezomib-based regimen that
was evaluated, i.e. the combination of two novel agents (bortezomib and
thalidomide) with dexamethasone (VTD). The other combinations evaluated
only include bortezomib as a novel regimen, and as such, did not elicit as strong
as a response as VID. The two other trials evaluating bortezomib-based
regimens, Hovon and IFM, comparing PAD to VAD and VD to VAD, respectively,
will also be explored.

Clinical evidence

e The efficacy of bortezomib-based induction therapies was demonstrated in four
large, adequately powered, independently conducted randomised clinical trials.
Both the Pethema and Gimema trials compared VTD (bortezomib, thalidomide,
dexamethasone) to TD.(8;9) The Hovon trial compared PAD (bortezomib,
adriamycin, dexamethasone) to VAD.(10) The IFM trial compared VD
(bortezomib, dexamethasone) to VAD.(11)

e VTD, PAD and VD showed higher post-induction complete response (CR) rate
than their comparator (VTD=35.4% vs. TD=14.2% in Pethema; VTD=18.6% vs.
TD=4.6% in Gimema; PAD=11% vs. VAD=2.9% in Hovon; VD=5.4% vs.
VAD=1.2% in IFM). These complete response rates were further increased post-
transplant. VTD, PAD and VD showed higher post-transplant CR rate than their
comparator (VTD=46.9% vs. TD=23.6% in Pethema; VTD=37.7% vs. TD=22.7%
in Gimema; PAD=22.5% vs. VAD=12.3% in Hovon; VD=18.3% vs. VAD=10.3%
in IFM).

o Across all trials a higher percentage of patients underwent a transplant following
induction therapy with a bortezomib-based regimen vs. comparators
(VTD=80.8% vs. TD=61.4% in Pethema, VTD=90.8% vs. TD=81.3% in Gimema,
PAD=84.9% vs. 83.7% in Hovon, VD=86.7% vs. 81.8% in IFM).

o These superior post-induction and post-transplant complete response rates and
higher percentages of patients receiving a transplant were translated into a
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significantly better progression free survival (PFS) for VTD and PAD vs. TD and
VAD respectively (HR=0.65 (0.45-0.92) for VTD vs. TD in Pethema; HR=0.63
(0.45-0.88) for VTD vs. TD in Gimema; HR=0.82 (0.69-0.98) for PAD vs. VAD in
Hovon; HR=0.88 (0.70-1.11) for VD vs. VAD in IFM).

e There was no statistically significant difference between any of the bortezomib-
based regimens and their comparators for overall survival. However, OS was not
the primary endpoint in the studies and thus, these studies were not powered to
detect a statistically significant difference in OS. In addition, the trials were of
insufficient duration to show a difference in median OS between the treatment
groups.

e Treatment-related AE rates were similar in both treatment arms across trials.
However, a significantly greater number of total treatment-related AEs were
reported at induction in the VTD treatment arm compared to TD in the Pethema
trial (RR=1.42; 95% CI: 1.17-1.73). The two most common treatment AEs in the
Pethema trial, pneumonia and peripheral neuropathy occurred more frequently in
the VTD arm compared to the TD arm. No other bortezomib-relevant statistically
significant differences in treatment-related AEs was reported at induction. The
most commonly reported AEs following bortezomib-based treatment are in line
with the established safety profile of bortezomib. It is important to note that in the
four transplant induction studies, bortezomib was given through the intravenous
route. With the recently approved subcutaneous route of administration, the
incidence of peripheral neuropathy is expected to decrease with no change in
efficacy.

Economic evaluation

e This submission addresses the cost-effectiveness of three bortezomib-based
induction regimens as follows: VTD compared to the comparator relevant to the
scope, TD (assuming clinical equivalence to CTD), PAD compared to VAD, and
VD compared to VAD.

e The base case of the VTD regimen focuses on the population from the
PETHEMA trial which includes the most relevant comparison to UK clinical
practice — 6 cycles of VTD vs. TD (considered to be equivalent to CTD by UK
clinicians). The Gimema trial is used in the sensitivity analysis.

e A state transition model was developed in Microsoft Excel to evaluate the cost-
effectiveness of bortezomib-based regimens for induction of newly diagnosed
MM compared to alternative induction regimens. This type of model was chosen
as it provides a structure which is representative of the clinical pathway of care
for transplant-eligible MM patients, enabling consideration of the very distinct
phases of treatment, from induction prior to SCT, SCT and post-SCT. Patients
enter the model at the start of the induction therapy (randomly assigned to either
VTD or TD, PAD or VAD, and VD or VAD). Post-induction, patients enter one of
three health states: complete response (CR), partial response (PR), or non
responders (NR) defined as minimal response, stable disease and progressive
disease. Patients subsequently proceed to HDT-SCT (SCT group) or post-
induction PFS health state (non-SCT group) depending upon their post-induction
response rate. The post-induction response rate also defines the patient’s OS.

e The duration of the clinical trials investigating the bortezomib-based induction
regimens prior to SCT is of insufficient duration to demonstrate an OS
advantage, and therefore post-induction response rate was used as the main
measure of efficacy in the model. Long-term OS rates have been linked to the
post-induction response rate via long-term follow-up data from the UK-based
MRC VII trial (12) segmented by post-induction response categories. It is
accepted that response rates, depth of response, and PFS as surrogate
outcomes are appropriate markers for overall survival, which is the final outcome
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relevant to patients. On this basis, current decision making has established
three-drug combinations such as VTD as the standard of care prior to

transplantation.(13)

o The base case analysis of VTD vs. TD resulted in an ICER of £24,683/QALY, of
£11,041/QALY for PAD vs. VAD, and £14,446/QALY for VD vs. VAD, as
reported in Table 2. Sensitivity analyses consistently resulted in ICERs between
approximately £20,000/QALY and £30,000.

Table 2. Base-case Cost-effectiveness results

VTD TD
Cost Components (£)
Drug £28, 034 £8, 865
Other costs £44, 781 £40,549
TOTAL COSTS £72,815 £49, 414
Health Outcomes
LYG 5.95 4.57
LYG DIFFERENCE - 1.38
QALYs 4.00 3.06
QALY DIFFERENCE - 0.95
ICER £24,683
PAD VAD
Cost Components (£)
Drug £11,356 £2,331
Other costs
TOTAL COSTS £59,632 £49,359
Health Outcomes
LYG 5.72 4.41
LYG DIFFERENCE - 1.31
QALYs 3.84 2.91
QALY DIFFERENCE - 0.93
ICER £11,041
VD VAD
Cost Components (£)
Drug £14,158 £2,783
Other costs
TOTAL COSTS £62,874 £50,163
Health Outcomes
LYG 5.64 442
LYG DIFFERENCE - 1.22
QALYs 3.79 2.91
QALY DIFFERENCE - 0.88
ICER £14,446

LYG, life years gained; QALY, quality-adjusted life vyear;

effectiveness ratios

ICERs,

Specification for manufacturer/sponsor submission of evidence

incremental cost-

Page 14 of 241





Table 3. Incremental cost-effectiveness results

Total Total | Total Incre- Incre- Incre- ICER (£)
Technologies | costs (£) | LYG QALYs mental mental mental incre-mental
costs (£) LYG QALYs (QALYs)
VTD £72,815 5.95 4.00
™ £49.414 457 306 +£23,401 +1.38 +0.95 £24,683
PAD £59,632 5.72 3.84
VAD (Hovon) | £49,359 | 4.41 201 ‘E10274 1 131 +0.93 £11,041
VD £62,874 5.64 3.79
VAD (IFM) £50.163 742 591 +£12,710 +1.22 +0.88 £14,446

LYG, life years gained; QALY(s), quality-adjusted life year(s); ICER, incremental cost-effectiveness ratio

Conclusion

e The prognosis of MM patients is poor; despite significant advances in treatments
available to these patients, MM remains an incurable disease and almost all
patients will eventually relapse and die from their illness. Bortezomib-based
regimens offer an important licensed addition to the therapeutic interventions
currently on offer, demonstrating higher post-induction response rates versus
non bortezomib-based regimens.

e The economic evaluation showed a base case ICER of £24,683 for the
comparison of VTD vs TD, £11,041 for the comparison of PAD vs VAD, and
£14,446 for VD vs VAD. The model was robust across the range of sensitivity
analyses tested and demonstrated a highly convincing level of external validity.
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Section A — Decision problem

1 Description of technology under assessment

1.1 Give the brand name, approved name and, when appropriate,
therapeutic class. For devices, provide details of any different
versions of the same device.

Brand name: VELCADE®

Approved name: Bortezomib
Therapeutic Class: Antineoplastic agent

1.2 What is the principal mechanism of action of the technology?

Bortezomib (Velcade®) is a first-in-class dipeptidyl boronic acid that works by
reversible inhibition of the proteasome, a multienzyme complex present in all cells
that selectively degrades intracellular proteins.(14) Several proteins which play a
critical role in cell growth and differentiation have been shown to be processed for
degradation through the proteasome including oncogenes, the tumour suppressor
p53, cell-cycle regulators, and transcription factor inhibitors (including 1kBa).(15)

Cancer cells generally have higher levels of proteasome activity compared with
normal cells and, moreover, are more sensitive to the proapoptotic effects of
proteasome inhibition than normal cells,(16) making the proteasome a rational
therapeutic target in oncology.(16;17)

The anti-tumour effect of bortezomib as a proteasome inhibitor is mediated through a
cascade of events leading to cell-cycle arrest and apoptosis. It is believed that this
occurs predominantly through blocking NFKB activation resulting among other things
in a reduction in the levels of IL-6, a cytokine that plays an important role in the
pathophysiology of multiple myeloma (MM). It has been shown that myeloma cells
are more sensitive to the action of proteasome inhibitors than normal cells(15).

As well as exerting direct actions on MM cells, bortezomib alters the tumour
microenvironment by interfering with interactions between MM cells and bone-
marrow stromal cells and by inhibiting the production of growth and survival
factors.(14)

When bortezomib is used in combination with other agents there is evidence of
chemosensitisation and synergy.(8-11;18-20)

13 Does the technology have a UK marketing authorisation/CE marking
for the indications detailed in this submission? If so, give the date
on which authorisation was received. If not, state current UK
regulatory status, with relevant dates (for example, date of
application and/or expected approval dates).

The opinion from the Committee for Medicinal Products for Human Use (CHMP) is
expected in [l The marketing authorisation is expected to be granted in
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1.4 Describe the main issues discussed by the regulatory organisation
(preferably by referring to the [draft] assessment report [for
example, the EPAR]). If appropriate, state any special conditions
attached to the marketing authorisation (for example, exceptional
circumstances/conditions to the marketing authorisation).

The European Medicines Agency has not produced a draft EPAR at this stage.

1.5 What are the (anticipated) indication(s) in the UK? For devices,
provide the (anticipated) CE marking, including the indication for
use.

Bortezomib is anticipated to be indicated in combination with dexamethasone (VD),
or with dexamethasone and doxorubicin (PAD), or with dexamethasone and
thalidomide (VTD), for the induction treatment of adult patients with previously
untreated multiple myeloma, eligible for high-dose chemotherapy with
haematopoietic stem cell transplantation.

1.6 Please provide details of all completed and ongoing studies from
which additional evidence is likely to be available in the next
12 months for the indication being appraised.

No additional evidence from completed or ongoing studies is expected in the next 12
months for the indication appraised in this submission.

1.7 If the technology has not been launched, please supply the
anticipated date of availability in the UK.

Not applicable.

1.8 Does the technology have regulatory approval outside the UK? If so,
please provide details.

For the indication that is the focus of this submission, the technology does not have
regulatory approval outside the UK.

1.9 Is the technology subject to any other form of health technology
assessment in the UK? If so, what is the timescale for completion?

Janssen anticipates submitting to the SMC in | ]l with a decision
expected in .

1.10 For pharmaceuticals, please complete the table below. If the unit

cost of the pharmaceutical is not yet known, provide details of the
anticipated unit cost, including the range of possible unit costs.
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Table 4: Unit costs of technology being appraised

Pharmaceutical formulation

Bortezomib (as a mannitol boronic ester).

Acquisition cost (excluding
VAT)

Bortezomib 3.5mg vial: £762.38, in combination with:
- Dexamethasone: 40mg: £2.62 (price for 100 tablets=£13.09)
- Doxorubicin (Adriamycin) 10mg: £18.72
- Thalidomide 50mg: £10.66 (price for 28 capsules=£298.48)

Method of administration

Subcutaneous bortezomib in combination with:
- Oral dexamethasone
- Intravenous doxorubicin and oral dexamethasone
- Oral thalidomide and oral dexamethasone

Doses of

The recommended dose of bortezomib is 1.3 mg/m?, in combination with:

- Dexamethasone 40mg
- Doxorubicin 9 mg/m? and dexamethasone 40mg, or
- Thalidomide: 50mg (up to 200mg) and dexamethasone 40mg

Dosing frequency

Four injections of bortezomib are administered per cycle, on days 1, 4, 8 and 11 of each cycle in combination with:

Dexamethasone (on days 1-4 and days 9-12 of the bortezomib treatment cycle during cycles 1-2, and on days 1-4 during cycles
3-4).

Doxorubicin (on days 1-4 of the bortezomib treatment cycle and after the bortezomib injection) and dexamethasone (on days 1-4,
9-12, 17-20 of the bortezomib treatment cycle).

Thalidomide 50 mg daily (on days 1-14 and if tolerated the dose is increased to 100 mg on days 15-28, and thereafter 200 mg
daily) and dexamethasone (on days 1-4 and days 8-11 of the bortezomib treatment cycle).

Average length of a course of
treatment

As indicated in the draft SmPC (Appendix 1), the length of a course of treatment is as follows:
In combination with dexamethasone: 4 cycles of 21 days
In combination with doxorubicin and dexamethasone : 3 cycles of 28 days

In combination with dexamethasone and thalidomide: 6 cycles of 28 days

Average cost of a course of
treatment

Combination therapy with dexamethasone (VD regimen): the median number of cycles observed in the trial is 4, resulting in a
median treatment cost of £12,260.91

Combination therapy with doxorubicin and dexamethasone (PAD): the median number of cycles observed in the trial is 3,
resulting in a median treatment cost of £ 9,692.09

Combination therapy with thalidomide and dexamethasone (VTD): the median number of cycles observed in the trial is 6,
resulting in a median treatment cost of £24,840.10
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Anticipated average interval The bortezomib-based regimens are administered for one course of treatment only.
between courses of
treatments

Anticipated number of repeat Upon clinical disease progression, patients will receive the next line of treatment.
courses of treatments

Dose adjustments Bortezomib treatment must be withheld at the onset of any Grade 3 non-haematological or any Grade 4 haematological
toxicities, excluding neuropathy. Once the symptoms of the toxicity have resolved, bortezomib treatment may be re-initiated at a
25% reduced dose (1.3 mg/m? reduced to 1.0 mg/m? 1.0 mg/m? reduced to 0.7 mg/m?). If the toxicity is not resolved or if it
recurs at the lowest dose, discontinuation of bortezomib must be considered unless the benefit of treatment clearly outweighs the
risk.

Neuropathic pain and/or peripheral neuropathy: Patients who experience bortezomib-related neuropathic pain and/or peripheral
neuropathy are to be managed as per section 4.4 of the Summary of Product Characteristics (SmPC) (Appendix 1). Patients with
pre-existing severe neuropathy may be treated with bortezomib only after careful risk/benefit assessment
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1.1 For devices, please provide the list price and average selling price.
If the unit cost of the device is not yet known, provide details of the
anticipated unit cost, including the range of possible unit costs.

Not applicable

1.12 Are there additional tests or investigations needed for selection, or
particular administration requirements for this technology?

There is no additional test or investigation needed for selection or particular
administration requirements for bortezomib-based regimens.

1.13 Is there a need for monitoring of patients over and above usual
clinical practice for this technology?

There is no need to monitor patients over and above usual clinical practice for
bortezomib-based regimens.

1.14 What other therapies, if any, are likely to be administered at the
same time as the intervention as part of a course of treatment?

o Combination therapy with dexamethasone (VD): dexamethasone is administered
orally at 40 mg on days 1-4 and days 9-12 of the bortezomib treatment cycle
during cycles 1-2, and on days 1-4 during cycles 3-4.

e Combination therapy with dexamethasone and doxorubicin  (PAD):
dexamethasone is administered orally at 40 mg on days 1-4, 9-12, 17-20 of the
bortezomib treatment cycle. Doxorubicin is administered at 9 mg/m? on days 1-4
of the bortezomib treatment cycle as an intravenous infusion administered after
the bortezomib injection.

e Combination therapy with dexamethasone and thalidomide (VTD):
dexamethasone is administered orally at 40 mg on days 1-4 and days 8-11 of the
bortezomib treatment cycle. Thalidomide is administered orally at 50 mg daily on
days 1-14 and if tolerated the dose is increased to 100 mg on days 15-28, and
thereafter 200 mg daily.
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2 Context

21 Please provide a brief overview of the disease or condition for which
the technology is being used. Include details of the underlying
course of the disease.

Multiple myeloma (MM) is an incurable malignant disorder in which plasma cells
accumulate in the bone marrow.(1) It usually manifests as one or more lytic bone
lesions, monoclonal protein in the blood or urine, and disease in the bone marrow.
Disease advancement is often associated with worsening of symptoms and organ
dysfunction, such as anaemia, bone lesion-related symptoms, renal function
impairment, and susceptibility to infections.

The natural disease course of MM is illustrated in Figure 1 below.

The presentation of MM can range from asymptomatic to severly symptomatic with
complications requiring immediate treatment. Once a patient becomes symptomatic,
they become eligible for 1% line treatment, which is the focus of this submission, and
will be described in detail under section 2.5 below.

Following their first line treatment, patients typically experience a period of remission
defined as no sign of active disease in the body. Inevitably, subsequent relapses and
remissions will occur, necessitating further lines of treatment, including various
chemotherapeutic regimens. Remission stages typically become shorter as MM
progresses. Despite significant advances in treatment during the past decade, MM
remains an incurable disease and almost all patients will eventually relapse and die
from their illness.

Figure 1: Multiple myeloma progression

Asymptomatic | Symptomatic myeloma | Acute terminal
myeloma phase

plateau

Shorter |
remission |

Plateau remission

d

Detectable M-protein in plasma

| 1 line treatment 2" line treatment 3™ lline treatment

| | _
Time

Measure of response

Changes in the M-protein level are the principal indicators used for response and
progression evaluation in multiple myeloma. Several categories of response are
defined according to the level of serum M protein. The exact definition of each
response category varies slightly depending upon the criteria used. The European
Group of Blood and Bone Marrow Transplant (EBMT) criteria and the International
Myeloma Working Group uniform criteria are two commonly used set of response
criteria(21;22). Details of these two sets of criteria are presented in Table 5 and
Table 6.
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Table 5: Overview of the EBMT response criteria

Complete response (CR) requires all of the following:

1.

Absence of the original monoclonal paraprotein in serum and urine by immunofixation, maintained for a minimum of 6 weeks. The presence of oligoclonal
bands consistent with oligoclonal immune reconstitution does not exclude CR.

2. | <5% plasma cells in a bone marrow aspirate and also on trephine bone biopsy, if biopsy is performed. If absence of monoclonal protein is sustained for 6
weeks it is not necessary to repeat the bone marrow, except in patients with non-secretory myeloma where the marrow examination must be repeated
after an interval of at least 6 weeks to confirm CR.

3. | No increase in size or number of lytic bone lesions (development of a compression fracture does not exclude response).

4. | Disappearance of soft tissue plasmacytomas.

Patients in whom some, but not all, the criteria for CR are fulfilled are classified as PR, providing the remaining criteria satisfy the requirements for PR. This
includes patients in whom routine electrophoresis is negative but in whom immunofixation has not been performed.

Partial response (PR) requires all of the following:

1.

>50% reduction in the level of the serum monoclonal paraprotein, maintained for a minimum of 6 weeks.

2. | Reduction in 24 h urinary light chain excretion either by 290% or to <200 mg, maintained for a minimum of 6 weeks.

3. | For patients with non-secretory myeloma only, 250% reduction in plasma cells in a bone marrow aspirate and on trephine biopy, if biopsy is performed,
maintained for a minimum of 6 weeks.

4. | 250% reduction in the size of soft tissue plasmacytomas (by radiography or clinical examination).

5. | No increase in size or number of lytic bone lesions (development of a compression fracture does not exclude response).

Patients in whom some, but not all, the criteria for PR are fulfilled are classified as MR, provided the remaining criteria satisfy the requirements for MR.

Minimal response (MR) requires all of the following:

1.

25-49% reduction in the level of the serum monoclonal paraprotein maintained for a minimum of 6 weeks.

2. | 50—89% reduction in 24 h urinary light chain excretion, which still exceeds 200 mg/24 h, maintained for a minimum of 6 weeks.

3. | For patients with non-secretorymyeloma only, 25-49% reduction in plasma cells in a bone marrow aspirate and on trephine biopsy, if biopsy is
performed, maintained for a minimum of 6 weeks.

4. | 25-49% reduction in the size of soft tissue plasmacytomas (by radiography or clinical examination).

5. | No increase in the size or number of lytic bone lesions lesions (development of a compression fracture does not exclude response).

MR also includes patients in whom some, but not all, the criteria for PR are fulfilled, provided the remaining criteria satisfy the requirements for MR.

No change (NC)

1.

Not meeting the criteria of either minimal response or progressive disease.
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Plateau

Stable values (within 25% above or below value at the time response is assessed) maintained for at least 3 months.

Time point for assessing response

1.

Response to the transplant procedure will be assessed by comparison with results immediately prior to conditioning.

2. | If transplant is part of a treatment programme response to the whole treatment programme will be assessed by comparison with the results at the start of
the programme.
Relapse from CR requires at least one of the following:

1.

Reappearance of serum or urinary paraprotein on immunofixation or routine electrophoresis, confirmed by at least one further investigation and excluding
oligoclonal immune reconstitution.

2. | 25% plasma cells in a bone marrow aspirate or on trephine bone biopsy.

3. | Development of new lytic bone lesions or soft tissue plasmacytomas or definite increase in the size of residual bone lesions (development of a
compression fracture does not exclude continued response and may not indicate progression).

4. | Development of hypercalcaemia (corrected serum calcium >11-5 mg/dl or 2-8 mmol/l) not attributable to any other cause.

Progressive disease (for patients not in CR) requires one or more of the following:

1.

>25% increase in the level of the serum monoclonal paraprotein, which must also be an absolute increase of at least 5 g/l and confirmed by at least one
repeated investigation.

2. | >25% increase in the 24 h urinary light chain excretion excretion, which must also be an absolute increase of at least 200 mg/24 h and confirmed by at
least one repeated investigation.

3. | >25% increase in plasma cells in a bone marrow aspirate or on trephine biopsy, which must also be an absolute increase of at least 10%.

4. | Definite increase in the size of existing bone lesions or soft tissue plasmacytomas.

5. | Development of new bone lesions or soft tissue plasmacytomas (development of a compression fracture does not exclude continued response and may
not indicate progression).

6. | Development of hypercalcaemia (corrected serum calcium >11-5 mg/dl or 2-8 mmol/l) not attributable to any other cause.

Table adapted from Blade, J. (1998). British Journal of Haematology, 102:1115-1123(21)
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Table 6: Overview of the International Myeloma Working Group uniform criteria

CR* Stringent complete VGPR* PR SD PDt
response (sCR)t

Negative CR as defined, plus Serum and urine M-component | =50% reduction of serum | Not Increase of 25% from lowest
immunofixation of detectable by immunofixation M-protein and reduction meeting response value in any of the
serum and urine, but not on electrophoresis, or in 24-hour urinary M- criteria for | following:

and protein by = 90% or to < CR,

200 mg/24 hours VGPR,
PR, or PD

Disappearance of
any soft tissue
plasmacytomas,
and

Normal FLC ratio and

= 90% reduction in serum M
component plus urine M-
component <100 mg/24 h

If the serum and urine M-
protein are not
measurable, a decrease
2 50% in the difference
between involved and
uninvolved FLC levels is
required in place of the
M-protein criteria

Serum M-component
(absolute increase must be =
0.5 g/dL), and/or

<5% PCs in bone
marrow

Absence of clonal PCs by
immunohistochemistry or

2- to 4-color flow cytometry

If serum and urine M-protein
are not measurable, and serum
free light assay is also not
measurable, = 50% reduction in
bone marrow PCs is required in
place of M-protein, provided
baseline percentage was

230%

Urine M-component
(absolute increase must be =
200 mg/24 h), and/or

In addition to the above criteria,
if present at baseline, =50%
reduction in the size of soft
tissue plasmacytomas is also
required

Only in patients without
measurable serum and urine
M-protein levels: the
difference between involved
and ninvolved FLC levels
(absolute increase must be
>10 mg/dL)

Only in patients without
measurable serum and urine
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CR* Stringent complete VGPR* PR SD PDt
response (sCR)t

M protein levels and without
measurable disease by FLC
levels, bone marrow PC
percentage (absolute
percentage must be =2 10%)

Definite development of new
bone lesions or soft tissue
plasmacytomas or definite
increase in the size of
existing bone lesions or soft
tissue plasmacytomas

Development of
hypercalcemia (corrected
serum calcium > 11.5 mg/dL)
that can be attributed solely
to the PC proliferative
disorder

All response categories (CR, sCR, VGPR, PR, and PD) require 2 consecutive assessments made at any time before the institution of any new therapy; CR, sCR, VGPR, PR,
and SD categories also require no known evidence of progressive or new bone lesions if radiographic studies were performed. VGPR and CR categories require serum and
urine studies regardless of whether disease at baseline was measurable on serum, urine, both, or neither. Radiographic studies are not required to satisfy these response
requirements. Bone marrow assessments need not be confirmed. For PD, serum M-component increases of more than or equal to 1 g/dL are sufficient to define relapse if
starting M-component is _ 5 g/dL.

PCs indicate plasma cells.

*Clarifications to IMWG criteria for coding CR and VGPR in patients in whom the only measurable disease is by serum FLC levels: CR in such patients indicates a normal FLC
ratio of 0.26 to 1.65 in addition to CR criteria listed above. VGPR in such patients requires a _ 90% decrease in the difference between involved and uninvolved FLC levels.
tClarifications to IMWG criteria for coding PD: Bone marrow criteria for PD are to be used only in patients without measurable disease by M protein and by FLC levels; “25%
increase” refers to M protein, FLC, and bone marrow results, and does not refer to bone lesions, soft tissue plasmacytomas, or hypercalcemia and the “lowest response value”
does not need to be a confirmed value.

Table adapted from: Rajkumar, S.V., Harousseau, J-L., Durie, B. et al.. Blood 2001; 117:18: 5691-5695(22)
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2.2 Please provide the number of patients covered by this particular
therapeutic indication in the marketing authorisation and also
including all therapeutic indications for the technology, or for which
the technology is otherwise indicated, in England and Wales and
provide the source of the data.

For the proposed indication, it is estimated that 661 newly diagnosed MM patients
will be eligible for high dose therapy with stem cell transplant (HDT-SCT) in England
and Wales in 2013. Of these, Janssen anticipates that approximately 33% of patients
will receive a bortezomib-based induction regimen. This estimation is based upon:

- the projected population of interest i.e. adults, and those 20 years and older in
England and Wales as MM is predominantly a disease of older people, with
no reported cases in these countries in the age group <20 years between
2007 and 2010.(3;23;24)

- the age standardized incidence rate for men and women in 2010 (8.5 per
100,000 and 6.6 per 100,000 in England; 9 per 100,000 and 8.6 per 100,000
in Wales).(25;26)

- NICE estimating that approximately 20% of newly diagnosed myeloma
patients are eligible for HDT-SCT.(27)

For other therapeutic indications, in 2011NICE estimated that 435 newly diagnosed
MM patients for which HDT-SCT is considered inappropriate would be eligible to
receive bortezomib in combination with an alkylating agent and a steroid.(28)
Similarly, in 2007, NICE estimated that approximately 2794 MM patients who are at
first relapse having received one prior therapy and who have undergone, or are
unsuitable for, bone marrow transplantation would be eligible to receive
bortezomib.(29)

2.3 Please provide information about the life expectancy of people with
the disease in England and Wales and provide the source of the
data.

Multiple myeloma is associated with significant mortality. In the UK there were more
than 2,600 deaths directly attributable to MM in 2010.(2) In England during 2005-
2009, approximately 70% of patients were expected to survive their disease for at
least one year, falling to 37% surviving five years or more.(3)

In the first British Medical Research Council (MRC) trial (comparing
cyclophosphamide versus melphalan), the median survival for all patients was 18
months, and the estimated four-year survival was 20% in 1971.(30)

For more than three decades, a combination of oral melphalan and prednisone has
been the standard treatment for multiple myeloma, and more complex combination
chemotherapy regimens have not significantly improved survival. With this approach,
complete remissions are rare (occurring in less than 5% of patients), and all patients
ultimately relapse. Nearly 25 years ago, a key therapeutic advance was the
introduction of high-dose melphalan therapy supported by autologous hematopoietic
stem-cell transplantation. The Intergroupe Francophone du Myelome (IFM) was the
first to conduct a randomised trial showing the superiority of this approach, as
compared with conventional chemotherapy, in terms of the response rate, event-free
survival, and overall survival. These results were confirmed 7 years later by the
British Medical Research Council.(4)
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An important finding from these studies was a significant increase in the rate of
complete remission or very good partial remission with autologous stem-cell
transplantation, results that were significantly correlated with prolonged progression-
free survival and overall survival.(4) Several randomised clinical studies have
demonstrated a clear correlation between depth of response and survival.(5;31) The
importance of achieving a complete response (CR) post-induction and post-
transplant has been highlighted in a meta-analysis conducted in myeloma patients
treated with HDT-SCT.(6) These studies indicated highly significant associations
between the maximal response (complete response/near complete response/very
good partial response) achieved post-induction and long-term outcomes such as OS
and PFS.

Overall, transplantation has improved the response rate, the rate of complete or very
good partial remission and progression-free survival. The use of autologous SCT
either at the time of the initial diagnosis or at progression has improved the median
overall survival from approximately 36 months to 50 to 55 months.(4)

The different components of therapy have changed dramatically in the past decade,
however this approach based upon SCT eligibility has remained the backbone of
treatment.(32)

Several factors continue to be associated with a poorer prognosis: older age, high
serum levels of B,-microglobulin, C-reactive protein, low serum levels of albumin,
renal impairment, infection and vertebral fractures all independently correlate with
poorer survival (33-35). Furthermore, gene-expression profiling has shown that
cytogenetic abnormalities are also associated with a poorer prognosis, particularly
deletion of chromosomes 17 or 13 and t(4;14), t(14;16) translocations. (36-38)

24 Please give details of any relevant NICE guidance or protocols for
the condition for which the technology is being used. Specify
whether any specific subgroups were addressed.

NICE has produced three guidance documents for MM. None of these submissions
to date have considered the use of therapeutic strategies for induction prior to an
SCT:

- Bortezomib and thalidomide for the first-line treatment of multiple myeloma.
TA 228. July 2011.(28) Patients considered in this guidance are those newly
diagnosed for whom HDT-SCT is considered inappropriate. NICE
recommended the use of bortezomib in combination with an alkylating agent
and a corticosteroid in patients unable to tolerate or having contraindications
to thalidomide.

- Bortezomib monotherapy for relapsed multiple myeloma. TA 129. October
2007. In this guidance NICE recommended the use of bortezomib in the
subgroup of patients with one prior therapy only.(39)

- Lenalidomide for the treatment of multiple myeloma in people who have
received at least one prior therapy. TA171. July 2009.(40) In this guidance
NICE recommended the use of lenalidomide in MM patients with progressive
disease who have received at least two prior therapies.

2.5 Please present the clinical pathway of care that depicts the
context of the proposed use of the technology. Explain how
the new technology may change the existing pathway. If a
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relevant NICE clinical guideline has been published, the
response to this question should be consistent with the
guideline and any differences should be explained.
At the time of diagnosis, patients can be divided into two categories: those non-
eligible for a transplant following a non-intensive pathway and those eligible for
transplant (the population relevant to this submission) following the intensive
pathway. Eligibility for a transplant is based upon the biological fitness of the patient,
which may be related to age, performance status and comorbidities.

For patients eligible for a transplant, induction with chemotherapy followed by
HDT-SCT is considered the standard first line treatment in the UK. (Figure 2)

Figure 2: First line treatment pathway for patients eligible for a transplant

Adapted from Ludwig et al.Oncologist 2011;16(4): 388-403 (41)

Induction with chemotherapy

The focus of this submission is to assess the clinical and cost-effectiveness of
bortezomib-based regimens as induction therapy prior to HDT-SCT. In contrast to
previous MM appraisals that have been conducted by NICE, rather than focusing on
the use of novel agents to manage the disease, the focus of this appraisal is the use
of novel agents to maximise outcomes from SCT.

For patients who are eligible for SCT, the aim of induction therapy is to induce high
remission rates rapidly and with minimal toxicity and to preserve haemopoietic stem
cell function to ensure successful mobilisation of the peripheral blood stem cells.(7)
An effective induction regimen is therefore one which gives the patient the highest
possible chance of meeting the eligibility criteria for the SCT and which maximise the
benefits to the patient upon receiving it. In particular, treatment strategies which
include the use of induction regimens that are associated with high rates of complete
response are a priority, as this is associated with an improved long term(42).

Therefore, the choice of induction regimen is critically important to the clinical course
of the disease, because the depth of response to treatment, and especially the rate
of complete response is a significant predictor of PFS and OS following SCT. Many
studies both in the transplant and non-transplant settings have suggested a link
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between the maximal response attained and long-term outcome after initial therapy.
For example, increasing the complete remission rate after transplant has shown to
result in prolonged progression-free survival (PFS) and overall survival (OS).(5;43)

Historically, the VAD regimen (vincristine, doxorubicin and dexamethasone) has
been the standard of care with modest post-induction complete response rates of
between 5% to 7%, increasing to between 20% and 25% post-transplant(44).
However, induction therapies containing at least one novel agent such as thalidomide
or bortezomib are now recommended in UK clinical guidelines as they have
demonstrated higher responses rate than VAD. For example, the induction regimen
TD (thalidomide, dexamethasone) has demonstrated post-induction complete
response rates of 11%, increasing to 31% post-transplant.(8) CTD
(cyclophosphamide, thalidomide, dexamethasone) is the combination for which there
is the most clinical experience in the UK, despite the lack of randomised or
observational clinical trials. It is important to emphasise that none of these currently
used regimens are specifically licensed for use in induction of MM by the regulatory
authorities. The forthcoming license for bortezomib-based regimens is an important
development in this respect, which will provide patients and clinicians with the first
licensed combination for use in induction prior to SCT in MM.

Although the use of regimens such as VAD have proven effective, there remains a
pressing need for novel induction regimens that elicit higher post-induction response
rates in the highest possible number of patients, in order to increase the number of
patients receiving a transplant and to optimise long term outcomes in patients who
receive one. Bortezomib-based regimens are an example of such recent
developments in this respect. A synergistic effect upon adding an immunomodulatory
drug like thalidomide to bortezomib has been demonstrated in preclinical studies.(45)
Importantly, clinical studies have showed that better response rates are achieved
with  VTD (bortezomib, dexamethasone, and thalidomide) vs. thalidomide-
dexamethasone (TD) or bortezomib-dexamethasone (VD).(46-48)

Given that HDT-SCT is considered the standard of care in frontline therapy of MM
due to its beneficial impact on survival(49), the ultimate goal of therapy remains
getting a patient to transplant, in order to optimise the long term survival.

High dose therapy-stem cell transplant (HDT-SCT)

Following induction with chemotherapy, patients then undergo stem cell
transplantation (SCT). SCT is a procedure in which a patient's haematopoetic and
immune system is completely or partially destroyed by chemotherapy and/or
radiotherapy (known as high dose therapy, or HDT), and is then replaced by either
haematopoetic stem cells donated by another individual (known as allogeneic SCT),
or a previously harvested portion of the patient's own haematopoetic stem cells
(known as autologous SCT).

Modern autolgous SCT involves transplanting stem cells from the peripheral blood;
however, only a small number of haematopoetic stem cells actually circulate in the
peripheral blood. As a result, growth factors such as granulocyte colony-stimulating
factor (G-CSF) are now administered in order to increase the number of stem cells in
the peripheral blood. This is known as ‘mobilisation’ of stem cells. The administration
of G-CSF usually begins 4-6 days prior to the collection of stem cells by apheresis, a
procedure that involves pumping blood through a machine that collects stem cells
and returns the remaining blood to the patient.(50) After mobilisation and harvesting
of the stem cells, the patient then receives high dose therapy (HDT), prior to re-
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infusion of their own stem cells. High dose melphalan (200 mg/m?) is the standard
HDT used.

It is important to note that in the UK, only one autologous SCT is standard practice.
The strategy is to collect sufficient stem cells to support two SCT but to defer the
second one until the time of relapse. Tandem (or double) transplant are still
experimental procedures and not routine clinical practice in the UK.

Lastly, included in Figure 2 are the various experimental strategies such as
intensification, consolidation and/or maintenance that can sometimes follow HDT-
SCT. These techniques, however, remain exploratory, are not common clinical
practice in the UK (outside of clinical trials) and are therefore not relevant to induction
nor to the decision problem. The evidence base in MM is still evolving, but what
remains relevant is the choice of induction therapy leading to HDT-SCT.

Clinical aims of induction with chemotherapy

The clinical aims of induction therapy, are to achieve a high response rate rapidly
with minimal toxicity, preserve haemopoietic stem cell function to ensure successful
mobilisation of peripheral blood stem cells, and bring patients to transplant.(7)
Maximising response rate post-induction is important as meta-analyses have
shown a clear correlation between the maximal response achieved and long-term
outcomes such as progression-free survival and overall survival.(6)

Of note, for those patients not eligible for transplant (outside of the scope of
this submission), NICE recommends thalidomide in combination with an alkylating
agent and a corticosteroid as a treatment option and bortezomib in combination with
an alkylating agent and a corticosteroid when patients are unable to tolerate or are
contraindicated to thalidomide.(51) Once MM has progressed, NICE recommends
bortezomib as an option for the treatment of patients having received one prior
therapy(39) and lenalidomide for patients having received two or more prior
therapies(40).

2.6 Please describe any issues relating to current clinical practice,
including any variations or uncertainty about best practice

There are currently no licensed induction regimens for use in MM patients eligible for
HDT-SCT.

Clinical guidelines recommend induction regimens with at least one novel agent such
as cyclophosphamide, thalidomide, dexamethasone (CTD), thalidomide, adriamycin,
dexamethasone (TAD), bortezomib/dexamethasone and bortezomib, adriamycin,
dexamethasone (PAD).(7)

In UK clinical practice, cyclophosphomide, thalidomide, dexamethasone (CTD) is the
most commonly used induction regimen. Other thalidomide-based regimens are not
commonly used in the UK, even though they are standard practice in many other
countries.(7) (Appendices 14 and 16). UK clinical practice is different in this respect,
in part for historical reasons, as cyclophosphomide has been extensively studied in
the numerous UK-based Medical Research Council (MRC) trials since 1964.(52) As
indicated in Table 7 cyclophosphamide has been studied in eight MRC trials out of
the nine completed to date and is also used in two ongoing MRC ftrials. Additional
details on these MRC trials are available in Appendix 15.
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Table 7: Overview of the use of cyclophosphamide in the MRC trials.

MRC Treatment regimen studied Patient Population References
Myeloma
Trial
Number
Melphalan (oral) Patients who are untreated and (30)
1 Cyclophosphamide (oral) suffering from myelomatosis who
had not received chemotherapy.
Cyclophosphamide (oral) Patients with who had not (53)
Intermittent melphalan (oral) received chemotherapy.
Melphalan with prednisone
(oral) Patients with myelomatosis were
not considered unless abnormal
plasma cells had been identified in
marrow films or sections and, in
2 addition, characteristic skeletal
lesions had been demonstrated
radiologically, and/or characteristic
protein changes had been found
in the serum or urine.
Patients who had previously
received urethane or cytotoxic
therapy were ineligible.
Cyclophosphamide (i.v.) Newly diagnosed patients with (54)
Melphalan and prednisone myelomatosis
(oral)
3 Cyclophosphamide (i.v.)
(Cyclophosphamide (oral);
Melphalan (oral); Prednisone
(oral); CCNU.
MVP (melphalan (oral), Patients with myelomatosis that (55)
vincristine (i..), prednisolone had not received previous
(oral)) cytotoxic therapy or radiotherapy
PM (prednisolone (oral) and except to localised lesions were
melphalan (oral)) included in the trial.
If there was any
4 haematological toxicity
encountered and the interval
between each course had to be
extended to more than 6 weeks
due to haematological toxicity,
the treatment was changed to
cyclophosphamide every 21
days.
ABCM (adriamycin (i.v.), Newly diagnosed multiple (56)
(carmustine) BCNU (i.v.), myeloma patients
5 cyclophosphamide (oral) and
melphalan (oral))
Melphalan (oral)
ABCM (adriamycin (i.v.), Newly diagnosed multiple (56)
(carmustine) BCNU (i.v.), myeloma patients, who had no
6 cyclophosphamide (oral) and | previous cytotoxic chemotherapy,
melphalan (oral)) other than minimum dose of
High Dose Melphalan radiotherapy were included in the
(HDM)(i.v.) trial
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MRC
Myeloma
Trial
Number

Treatment regimen studied

Patient Population

References

Doxorubicin (i.v.), carmustine
(i.v.), cyclophosphamide
(oral) and melphalan (oral)
Doxorubicin (i.v.), Vincristine
(i.v.), methylprednisolone (i.v.
or oral), cyclophosphamide
(i.v.). High dose melphalan
(i.v.) reinfusion of peripheral
blood stem cells.

Previously untreated multiple
myeloma patients who were
suitable for high dose therapy.

(12)

ABCM (adriamycin (i.v.),
(carmustine) BCNU (i.v.),
cyclophosphamide (oral) and
melphalan (oral))
Cyclophosphamide weekly
(oral)

Previously untreated multiple
myeloma patients

(57)

Intensive pathways:
(CVAD-cyclophosphamide
(oral), vincristine (i.v.),
doxorubicin (i.v.), and
dexamethasone (i.v.) or
Oral CTD-
cyclophosphamide,
thalidomide, and
dexamethasone).
Non-intensive pathways:
Oral melphalan and
prednisolone or
Attenuated oral CTD
(cyclophosphamide,
thalidomide and
dexamethasone).

Newly diagnosed multiple
myeloma patients eligible for a
transplant

Newly diagnosed multiple
myeloma patients non-eligible for
a transplant

(58;59)

10

PAD (bortezomib (i.v.),
doxorubicin (i.v.) and
dexamethasone (oral)).

PBSC mobilisation and harvest
(Cyclophosphamide (i.v.) +
G-CSF

HDM (High Dose Melphalan
(i.v.) + ASCT
Cyclophosphamide- weekly
(oral)

Patients with multiple myeloma
previously treated with standard
chemotherapy and autologous
stem cell transplant.

(60)

11

Cyclophosphamide-
lenalidomide-dexamethasone
(RCD)

Cyclophosphamide-
thalidomide-dexamethasone
(CTD)

Newly diagnosed patients with
symptomatic myeloma, where
intensive high dose therapy with
stem cell support is appropriate.

(61)

Consequently, the use of CTD in the induction setting has only been studied in the
UK-based MRC Myeloma IX trial. As this induction therapy is not used in other
countries, it is highly unlikely that any international randomised clinical trial will be
conducted using CTD as a comparator in the future. As a result of this, there are
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currently no head-to-head data comparing the use of bortezomib-based induction
regimens versus CTD, an issue that will be explored in section 6.7.

2.7 Please identify the main comparator(s) and justify their selection.

- CTD (cyclophosphamide, thalidomide, dexamethasone) was idenitified as the
main comparator in the decision scope for this submission as it is the most
widely used induction regimen and for which there is the most clinical
experience in UK practice.(7) (Appendices 14 and 15). Hence the following
comparisons were included in the mixed treatment comparison section 6.7:
VTD vs. CTD, PAD vs. CTD, VD vs. CTD. However, in the absence of head-
to-head trials comparing the bortezomib-based regimens with CTD, the
relative immaturity of the OS data from the pivotal trials presented in section
6.5.3.2 as well as the considerable uncertainty underlying the mixed
treatment comparison (details in section 6.7) as it was assumed to be
equivalent to TD by UK clinicians (appendix 14), an economic evaluation
comparing the cost-effectiveness of bortezomib-based regimens vs. CTD was
not performed. Only the comparison of VTD vs. TD was carried out in the
economic model. Thalidomide, dexamethasone (TD) is the comparator used
in two of the RCTs relevant to the decision problem (8;9) although this
regimen is not as commonly used in UK clinical practice as CTD. (7)
(Appendices 14)

- The VAD (vincristine, doxorubicin, dexamethasone) regimen was considered
a standard induction regimen at the time that the studies were originally
designed. (10;11) However, since the introduction of novel agents such as
thalidomide and bortezomib, it is no longer used in UK clinical practice and as
a result is not considered a relevant comparator. The comparisons of PAD vs.
VAD based on the Hovon trial and VD vs. VAD based on the IFM trial are
included in the submission, however, in order to align with the decision
problem. In addition, comparisons of PAD vs. CTD and VD vs. CTD are
difficult to perform, due to the lack of trial data connecting these regimens.
This issue will be explored further in section 6.7.

- TAD (thalidomide, adriamycin, dexamethasone) is not used in UK clinical
practice, and is therefore not a relevant comparator.(7) (Appendices 14 and
15). Comparisons vs. TAD are not presented in this submission.

2.8 Please list therapies that may be prescribed to manage adverse
reactions associated with the technology being appraised.

In patients receiving bortezomib as part of their induction regimen (e.g. VD, PAD,
VTD) acyclovir is administered as prophylaxis for varicella zoster infection.

In patients receiving thalidomide as part of their induction regimen (VTD, CTD)
dalteparin or aspirin is administered as prophylaxis for thromboembolic events.(62)

No specific therapy is administered for thalidomide or bortezomib-related neuropathic
pain and/or peripheral neuropathy. These adverse events should be managed
according to the dose modifications stated in the SmPC.(62;63)

29 Please identify the main resource use to the NHS associated with
the technology being appraised. Describe the location of care, staff
usage, administration costs, monitoring and tests. Provide details of
data sources used to inform resource estimates and values.
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Bortezomib is administered in a hospital setting. Treatment must be initiated under
the supervision of a physician qualified and experienced in the use of
chemotherapeutic agents. Bortezomib must be reconstituted by a healthcare
professional. It is anticipated that it will be administered predominantly
subcutaneously, as the license for this route of administration was granted on 20
September 2012.

The costs associated with administration of the induction regimen, and with the
monitoring and testing of patients, are presented in Error! Reference source not
found. and Table 9 below. The items listed for monitoring and frequency are based
upon the NICE submission for lenalidomide in the relapse setting(64).

Table 8: Costs associated with bortezomib administration

Regimen | Frequency | Unit | Administration code and description Reference
cost
VTD 1 £203 | SB12Z - Deliver simple Parenteral (65)
Chemotherapy at first attendance (Day case)
5 £284 | SB15Z - Deliver subsequent elements of a
Chemotherapy cycle (Day case)
PAD 1 £203 | SB12Z - Deliver simple Parenteral
Chemotherapy at first attendance (Day case)
2 £284 | SB15Z - Deliver subsequent elements of a
Chemotherapy cycle (Day case)
VD 1 £203 | SB12Z - Deliver simple Parenteral
Chemotherapy at first attendance (Day case)
3 £284 | SB15Z - Deliver subsequent elements of a
Chemotherapy cycle (Day case)
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Table 9: Costs associated with bortezomib and patients' monitoring and testing

Item Frequency Unit Administration code and description Reference
per year Cost
Hospital / clinic appointment 6 £152 | Outpatient Service code 303 - Clinical Haematology. Consultant Led Follow up (66)
with consultant Attendance Non-Admitted Face-to-Face
Biochemistry e.g. U&E 6.6 £1 Other Currencies Data. DAP841. Biochemistry
Urine protein electrophoresis / 2.1 £1 Other Currencies Data. DAP841. Biochemistry
light chains
Neuropathy 0.1 £3 Other Currencies Data. DAP841. Biochemistry
Bone marrow trephine biopsy 0.1 £1 Other Currencies Data. DAP841. Biochemistry
Paraprotein 6.1 £1 Other Currencies Data. DAP841. Biochemistry
Serum B2 microglobulin 2 £1 Other Currencies Data. DAP841. Biochemistry
Protein electrophoresis 5.1 £1 Other Currencies Data. DAP841. Biochemistry
Immunofixaton 2.9 £1 Other Currencies Data. DAP841. Biochemistry
Immunoglobulin 4.9 £1 Other Currencies Data. DAP841. Biochemistry
Serum free light chains 1.7 £1 Other Currencies Data. DAP841. Biochemistry
Liver function test 5.1 £1 Other Currencies Data. DAP841. Biochemistry
24-hour urine measurement 1 £1 Other Currencies Data. DAP841. Biochemistry
Renal function test (GFR) 2.7 £1 Other Currencies Data. DAP841. Biochemistry
Urine immunofixation 1 £7 - (67)
Blood count e.g. FBC 7.1 £3 Other Currencies Data. DAP823.Haematology [Excluding Anti-Coagulant Services] (66)
Clotting* 0.4 £3 Other Currencies Data. DAP823.Haematology [Excluding Anti-Coagulant Services]
INR* 0.4 £3 Other Currencies Data. DAP823.Haematology [Excluding Anti-Coagulant Services]

*for thalidomide-containing regimen only i.e.(bortezomib, thalidomide, dexamethasone (VTD), thalidomide, dexamethasone (TD) and cyclophosphamide, thalidomide,

dexamethasone (CTD))

Specification for manufacturer/sponsor submission of evidence
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210 Does the technology require additional infrastructure to be put in
place?

Not applicable.

3 Equality

3.1 Identification of equality issues

3.1.1 Please let us know if you think that this appraisal:

3.1.2 could exclude from full consideration any people protected by the

equality legislation who fall within the patient population for which
[the treatment(s)] is/are/will be licensed,;

3.1.3 could lead to recommendations that have a different impact on
people protected by the equality legislation than on the wider
population, e.g. by making it more difficult in practice for a specific
group to access the technology

3.1.4 could lead to recommendations that have any adverse impact on
people with a particular disability or disabilities

3.1.5 Please provide us with any evidence that would enable the
Committee to identify and consider such impacts.

Not applicable
3.1.6 How has the analysis addressed these issues?

Not applicable
4 Innovation

411 Discuss whether and how you consider the technology to be
innovative in its potential to make a significant and substantial
impact on health-related benefits, and whether and how the
technology is a ‘step-change’ in the management of the condition.

Not applicable

4.1.2 Discuss whether and how you consider that the use of the
technology can result in any potential significant and substantial
health-related benefits that are unlikely to be included in the quality-
adjusted life year (QALY) calculation.

Not applicable

41.3 Please identify the data you have used to make these judgements,
to enable the Appraisal Committee to take account of these benefits.

Not applicable
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5 Statement of the decision problem

Final scope Decision problem Rationale if different from the
issued by addressed in the scope
NICE(68) submission
Population Adults with newly | The submission will address | N/A
diagnosed the clinical and cost-
multiple myeloma | effectiveness of bortezomib
for whom within its licensed indication.
induction therapy
is considered
appropriate prior
to high dose
chemotherapy
and autologous
stem cell
transplantation
Intervention Bortezomib in - Bortezomib in combination | Bortezomib in combination with
combination with with dexamethasone (VD) | VBMCP (vincristine, carmustine,
other for 4 cycles of 21 days melphalan, cyclophosphamide,
chemotherapy each prednisone) and VBAD
regimens for - Bortezomib in combination | (Vincristine, carmustine,
induction therapy with doxorubicin and Adriamycin® (doxorubicin) and
dexamethasone (PAD) for | dexamethasone) will not be
3 cycles of 28 days each reported in the submission as
- Bortezomib in combination | this combination will not be
with thalidomide and licensed.
dexamethasone (VTD) for
6 cycles of 28 days each —
(based on the Pethema
RCT)
Comparator(s) | Chemotherapy - The clinical and cost- Section 2.6
regimens effectiveness of VTD will - CTD was the main comparator
containing be assessed vs. TD as per in the decision scope given its
thalidomide the Pethema and Gimema widespread experience in UK
trials. clinical practice.(7)
- The c]lnlcal and cost- _ (Appendices 14 and 15).
effectiveness of PAD will - In the absence of head-to-
be assessed vs. VAD as head trials comparing the
per the Hovon trial, bortezomib-based regimens
- The clinical and cost- with CTD, the relative
effectiveness of VD will be immaturity of the OS data from
assessed vs. VAD as per the pivotal trials presented in
the IFM trial. section 6.5.3.2 as well as the
- The clinical effectiveness considerable uncertainty
of bortezomib-based underlying the mixed treatment
regimens (VD, PAD, VTD) comparison (details in section
will be assessed vs. CTD, 6.7) as CTD was assumed to
the most commonly used be equivalent to TD by UK
induction regimen in UK clinicians (appendix 14), an
clinical practice, via a economic evaluation
mixed tljeatment comparing the cost-
comparison of the PFS, effectiveness of bortezomib-
TTP and OS endpoints. based regimens vs. CTD was
not performed.
- Thalidomide, dexamethasone
(TD) is the comparator used in
two of the RCTs relevant to the
decision problem (8;9)
although this regimen is not as
commonly used in UK clinical
practice as CTD. (7)
(Appendices 14)
Outcomes -Response rate In this submission, the The response rate post-induction

-Proportion of

following outcomes

is used as the primary measure

Specification for manufacturer/sponsor submission of evidence
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transplantation
-Progression-free
survival
-Overall survival
-Adverse effects of
treatment
-Health-related
quality of life

Final scope Decision problem Rationale if different from the
issued by addressed in the scope
NICE(68) submission

people measures will be used to of efficacy in the economic

undergoing high | compare the clinical and model.

dose cost-effectiveness of

chemotherapy bortezomib-based regimens

and autologous to the comparators. These

stem cell are as follows:

- Response rate post-
induction (primary
endpoints in most RCTs)

- Response rate post-
transplant

- Progression-free survival
and time to progression

- Proportion of people
undergoing high dose
chemotherapy and
autologous stem cell
transplantation (HDT-
SCT)

- Overall survival

- Adverse events related to
the induction treatment

- Health-related quality of
life was not assessed
during the RCTs and
therefore data from the
published literature is used
in the economic model
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Final scope Decision problem Rationale if different from the
issued by addressed in the scope
NICE(68) submission
Economic The reference The cost-effectiveness
analysis case stipulates model is a state transition
that the cost model that compares the
effectiveness of bortezomib-based regimen
treatments should | VTD to TD (assuming
be expressed in equivalence to CTD based
terms of on clinical experts’ input —
incremental cost Appendix 14) based upon
per quality- the Pethema trial, PAD to
adjusted life year. | VAD based upon the Hovon
The reference trial, and VD to VAD based
case stipulates upon the IFM ftrial.
that the time The incremental cost per
horizon for QALY gained has been
estimating clinical | generated using historical
and cost survival data in this patient
effectiveness population.
should be
sufficiently long to
reflect any A life time horizon has been
differences in applied to ensure that all
costs or relevant costs and effects
outcomes were captured.
between the
:)e;:gc::lg?r:g;e d Costs are considered from
. * | the NHS and Personal Social
COSth’ will be Services perspective.
considered from
an NHS and
Personal Social
Services
perspective.
Subgroups to If the evidence The efficacy of bortezomib- Cytogenetic testing performed to
be considered | allows, a based regimens is reported identify patients with high risk
subgroup of for the subgroup of patients cytogenetics is not routine clinical
people with with high risk cytogenetics. practice nor routinely funded in
myeloma cell However, no cost- the UK. This lack of funding
genetic effectiveness analysis was prevents the test from being
abnormalities undertaken for this performed in some areas, and
should be subgroup. thus clinicians do not generally
considered. determine whether a patient is
Guidance will high risk until they progress.
only be issued in Therefore the cost-effectiveness
accordance with analysis of bortezomib-based
the marketing regimens in this subgroup of
authorisation patients is not relevant to UK
clinical practice.
Special N/A N/A N/A
considerations,
including
issues related
to equity or
equality
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Section B — Clinical and cost effectiveness

6 Clinical evidence

6.1 Identification of studies

6.1.1 Describe the strategies used to retrieve relevant clinical data, both from
the published literature and from unpublished data that may be held by
the manufacturer or sponsor. The methods used should be justified with
reference to the decision problem. Sufficient detail should be provided to
enable the methods to be reproduced, and the rationale for any inclusion
and exclusion criteria used should be provided. Exact details of the
search strategy used should be provided in Section 10.2, appendix 2.

A systematic review was conducted to identify all studies related to the following study
question:

e What are the efficacy, safety, and tolerability of induction therapies,
including licensed bortezomib-based therapies and CTD, used prior to SCT
for the treatment of adult patients with newly diagnosed MM, as determined
from RCTs?

The study question aimed to address the decision problem as discussed in Section 5.

A full protocol for the systematic review was prepared a priori detailing the patient
population, interventions, and study designs to be included, as described in the
following sections.

Information sources and search strategy

The search strategy for the systematic review consisted of three components: a
search of electronic literature databases, a bibliographic search of the identified
publications, and a search of conference abstracts. In addition, clinical study reports
(CSRs) were available to Janssen from three randomised control trials (RCTs)
evaluating bortezomib against other induction therapies in the treatment of MM:
HOVON-65/GMMG-HD4, IFM 2005-01, and Pethema trials. For the electronic
database search, four databases were searched from the start of each database to 7"
September 2012 (full search strings detailed in Appendix 2.4):

e Embase®

e MEDLINE®

e MEDLINE In-Process®

e Cochrane® CENTRAL
Conference abstracts were hand-searched to retrieve the latest studies, awaiting
publication in peer-reviewed journals, or to supplement results of previously published

studies. Abstracts from four conference proceedings were searched for this reason
(7" September 2012). These include:
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e American Society of Hematology (ASH, searched 2008-2011; the 2012
conference had not taken place at the time of the review)

e European Hematology Association (EHA, searched 2008-2012)

e International Myeloma Workshop (IMW, searched 2009 and 2011
[conference not held in 2008, 2010, and 2012])

e American Society of Clinical Oncology (ASCO, searched 2008-2012)

To be included in the review, trials had to meet pre-defined eligibility criteria (Section
6.2). The inclusion criteria allowed the capture of studies which examined the efficacy,
safety, and tolerability of bortezomib- or thalidomide-based regimens as induction
therapies used prior to HDT-SCT for treatment of patients with newly diagnosed MM.
In addition, studies which evaluated other conventional or novel induction regimens
were captured as these had the potential to contribute to a mixed treatment
comparison (MTC).

Implementation of the systematic review followed the recommendations and
standards required by NICE and the preferred reporting method for systematic
reviews and meta-analyses (PRISMA statement:(69)).

Abstracts of all citations identified by the literature searches were initially reviewed for
inclusion, based upon the title and abstract alone (first screen). Full-text copies of the
studies, which potentially met the inclusion criteria, were obtained. In instances where
it was not possible to determine whether studies met the inclusion criteria based on
their title and abstract alone, the full texts were obtained for further assessment.
Following receipt of full texts, the inclusion criteria were applied (second screen), and
publications were included or excluded accordingly. At this stage, only studies
explicitly meeting the inclusion criteria were included. In all cases (first and second
screen), assessment of inclusion was performed by two reviewers independently. Any
discrepancies in inclusion decisions between reviewers were reconciled by a third
independent reviewer. Two reviewers undertook data extraction of the included
studies and any discrepancy in extracted data was resolved by a third reviewer. The
extraction grid used to capture data is displayed in Appendix 2.6.

A further search was conducted, within the bibliographies listed in the publications
identified during the review process, to identify additional publications not yet included.
Any cited sources were also screened using the same screening method as described
above.

Data from the three clinical study reports (CSRs) were included in the review.(70-72)
These three CSRs reported data from three pivotal Phase Ill bortezomib trials: the
HOVON-65/GMMG-HD4 trial, the IFM 2005-01 trial, and the Pethema trial. An
additional fourth RCT (the Gimema trial) has been performed and was known to the
sponsor. However, due to legal restrictions on access to patient data in Italy, a CSR
was not available for this fourth study; published reports regarding this trial were
obtained during the literature search.
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There are some data discrepancies between the CSRs and publically available data
with respect to the HOVON-65/GMMG-HD4, IFM 2005-01, and Pethema trials; minor
differences exist in the number of patients randomised to treatment, and safety and
efficacy results. These differences are slight and data trends remain similar. Data
reported in this submission are primarily taken from the CSRs as the CSRs contain a
more complete data set and allow a consistent and full presentation of clinical trial
results. In addition, this data set is used within the economic model reported in
Section 7." Additional data was extracted from the publications, if not present in the
CSR.

6.2 Study selection

6.2.1 Describe the inclusion and exclusion selection criteria, language
restrictions and the study selection process. A justification should be
provided to ensure that the rationale is transparent. A suggested format
is provided below.

To be included in the review, trials had to meet the eligibility criteria specified in the
systematic review protocol and have a full-text English publication available (criteria
described in Table 10 and Table 11).

The systematic review collected non-RCT studies (i.e. single arm trials or non-
experimental studies) that did not assign treatments, in the event that the review did
not return evidence from RCTs (Appendix 6). The efficacy and safety data from non-
RCT studies are not presented in detail in this submission.

! Those outcomes for which equivalent data are reported in articles published in publically available literature are not
marked as being‘commercial data in confidence’; the CSR data are presented in these instances
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Table 10: Inclusion criteria used during study screening

Inclusion criteria Rationale
Age: Adults (=18 years)*
Gender: Any
Race: Any
Disease: Patients with MM including
symptomatic MM (also known as Kahler's The patient population was
disease, and myelomatosis) restricted to match the MM
Population (Studies, which enrolled a mixed population of | population stated in the
MM and monoclonal gammopathy of decision problem in Section
undetermined significance 5
(MGUS)/smouldering MM (SMM)/other
diseases, were included only if there was a
subgroup analysis of the MM patient
population)
Pharmacological treatments evaluated as
induction therapy prior to SCT for newly-
diagnosed MM (first line therapy):
bortezomib (including Velcade®, LDP341,
PS341)
thalidomide (including Thalomid®) The therapy under
vincristine (including Oncovin®, Leurocristine, submission is bortezomib
VCR), cyclophosphamide (including Endoxan®, | CTD is the main comparator
Cytoxan®, Neosar®, Procytox®, Revimmune®) | for first line induction
| . Interventions may be given as monotherapy or | treatment. Studies which
nterventions | . - : ; . . .
in combination with other interventions involved other regimens
(including treatments not in the list of included | (e.g. TD, TAD, and VAD)
interventions). Inclusion was not restricted to were also included in order
the licensed dose of the therapy. to contribute to the MTC
Studies, which enrolled a mixed population of analysis
patients receiving induction and later lines of
therapy, were only included if there was a sub-
group analysis reported for the induction
therapy, or if the results were presented
stratified by line of treatment
RCTs (parallel group and crossover), non- The review included RCTs,
randomised controlled clinical trials, cohort as they are the gold
studies/longitudinal studies (prospective), case | standard of clinical
control study, cross sectional study, single arm | evidence, minimise the risk
studies (uncontrolled trials) of confounding and allow
RCTs were included regardless of the blinding | the comparison of the
Study of participants, investigators, or assessors relative efficacy of
designs With respect to non-RCTs, only full journal interventions
publications with a sample size of >30 patients | Non-RCT studies were
were included. Non-RCTs, which were included in the search in the
reported only in conference abstract form, event that the review failed
enrolled 30 or fewer patients, did not assess or | to return sufficient evidence
report the safety or efficacy of the therapy, or from RCTs to address the
were retrospective reports, were all excluded decision problem
The inclusion of studies was
Th inclusi iteria based d not restricted by outcomes,
Outcomes ere were no inclusion criteria based aroun s as to include all studies
outcomes measures .
which reported relevant
data

*MM is rarely diagnosed in patients aged <35 years, therefore, if age was unclear, studies were included

Page 43 of 241






Table 11: Exclusion criteria used during study screening

Exclusion criteria Rationale
Age: children or adolescents (<18 years)
Studies that do not provide subgroup data for
the p.OPU.'a“OF‘ of interest Excluded studies report no
Studies in animals
. : . . : subgroup data for the
Disease: Patients with smouldering MM ! i
. population of interest (adult
Population (SMM), monoclonal gammopathy of . . s
. S . patients with MM) within
undetermined significance (MGUS), solitary o e
the indication identified in
plasmacytoma, extramedullary plasmacytoma, .
. . Section 5
multiple solitary plasmacytoma (recurrent),
primary systemic amyloidosis, plasma cell
leukaemia
Studies investigating the role of radiotherapy,
surgery, or SCT
Studies evaluating only the efficacy or safety
of ineligible transplant settings, or post-
transplant maintenance/ consolidation therapy | The named interventions
Interventions used only to control the are not included as they do
Interventions symptoms of the disease, e.g., not reflect the indication of
bisphosphonates to treat bone disease, the submission (induction
erythropoietin to treat anaemia, antibiotics to therapy), as detailed in
treat infections, and various types of pain Section 5
medication
Studies assessing patients who had previously
received second or further line treatment for
MM
The search was not
There was no exclusion on the basis of trial restricted by trial
Comparators comparator, so as to
comparator )
include all comparators
reported
These studies are
Analysis of hospital records/database, case generally_smaller,_ non-
Study ; e ; comparative studies, which
X reports, case series, pharmacokinetic studies, . ) .
designs . are at a higher risk of bias
Phase | studies
compared to other study
designs
The search was not
o There was no exclusion on the basis of restricted by outcomes, so
utcomes ;
outcomes as to include all outcomes
measures reported
It is unlikely that studies
Language Publications were excluded if there was no full relevant to.the deC|s_|on
e X . . problem will be published
restrictions text available in the English language :
in languages other than
English

6.2.2 A flow diagram of the number of studies included and excluded at each
stage should be provided using a validated statement for reporting
systematic reviews and meta-analyses such as the QUOROM statement
flow diagram. (www.consort-statement.org/?0=1065). The total number of
studies in the statement should equal the total number of studies listed
in section 5.2.4.
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11 664 reports were identified using the search strategies detailed in Section 6.1.1.
The flow of citations through the inclusion screening process is described in Error!
Reference source not found..

Figure 3: The flow of citations through the review screening process

3 CSR citations supplied by 422 citations identified 11 239 citations retrieved
Janssen: through conference searching: from the literature
databases
| |
y
11 664 citations in the study
database

Excluded at first screening stage -<Conference abstract published pre-

(n=10 139) 2008 242
*Review / editorial 4377 «Conference abstract, experimental
«Copy/duplicate 520 non-comparative study or non-

experimental study 1
*Pharmacokinetic study 14
*Phase | trial 81

«Full text of study unobtainable 1

*Animal/In vitro 1 144

«Children only 91

+Study design 485

+Patients not assessed in an induction

P+ SCT treatment setting (treatment  *Withdrawn 2
line) 831 sLanguage/ Non-English 221
+Disease 844

*Intervention 1030
*Non-oncological conference abstract

7 255
1525 potentially relevant
references retrieved for Excluded at second screening population or interventions of interest
detailed evaluation stage (n=1328) 155
*Review / editorial 19 «Experimental non-comparative study
«Copy/duplicate 17 or non-experimental study sample

size < 30: 100

*Animal/In vitro 6 | g
. . «Experimental non-comparative study
Study design 16 or non-experimental study which did

3 cPatients not assessed in an induction ot assess/report safety or efficacy 75
+ ASCT treatment setting (treatment

Y line) 485 Experimental non-comparative study
197 references meeting Disease 4 or non-experimental retrospective
inclusion criteria suitable for Int tion 151 study 45 _
data extraction (114 RCTs nterven |onv -Language/ Non-English 17
and 83 non-RCTs) +Non-oncological conference abstract gyl text of study unobtainable 1
1
* «Conference abstract, experimental
53 studies included (after non-comparative study or non-
linking of primary references) experimental study 236
Including 15 RCT primary *No sub-group analysis of the patient
references

6.2.3 When data from a single RCT have been drawn from more than one
source (for example, a poster and a published report) and/or when trials
are linked (for example, an open-label extension to an RCT), this should
be made clear.

The 15 RCTs returned by the review are reported with their associated references
(Table 12). Of the 15 trials listed in Table 12, six trials are excluded from further
consideration in this submission as they do not assess treatments relevant to the
decision problem; the HOVON-50/GMMG-HD3 trial(73), Total therapy Il trial(74), and
trials reported by Bjorkstrand 2003(75), Mellgvist 2008(76), Rajkumar 2006(77), and
Mounier 2009(78), are excluded in this manner. These trials did not report bortezomib-
based induction regimens in either treatment arm.
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Table 12: The 15 RCTs returned by the review, and linked citation reports

Study name Primary reference Additional/ linked references
HOVON-65/GMMG-HDA4 trial (10) (70;79-95)

IFM 2005-01 trial (11) (31;72;96-101)
PETHEMA/GEM frial 9) (71;102-105)
GIMEMA trial (8) (106-117)
MRC Myeloma IX ftrial (58) (118-138)
Bjorkstrand 2003* (75) -
HOVON-50/GMMG-HD3 trial* (73) (139-145)
Mellgvist 2008* (76) -

Total therapy Il trial* (74) (76;146-168)
Rajkumar 2006* (77) (169)
IFM2007-02 study (170) (171-173)
Mounier 2009* (78) -

Ludwig 2010 (174) (175)
EVOLUTION study (176) -

GMMG MMS5 trial (177) -

*Excluded from further discussion; these trials did not present evidence relevant to the decision problem

Complete list of relevant RCTs

6.2.4 Provide details of all RCTs that compare the intervention with other
therapies (including placebo) in the relevant patient group. The list must
be complete and will be validated by independent searches conducted by
the Evidence Review Group. This should be presented in tabular form. A
suggested format is presented below.

Table 13 displays nine RCTs retrieved during the systematic review which assess the
efficacy or safety of bortezomib- or thalidomide-based regimens as induction therapy
in patients with MM. Amongst these RCTs were the three pivotal bortezomib-based
Phase Il trials, the HOVON-65/GMMG-HD4 trial (hereafter referred to as ‘Hovon’), the
IFM 2005-01 trial (hereafter referred to as ‘IFM’), and the PETHEMA/GEM trial
(hereafter referred to as ‘Pethema’), and also another bortezomib-based RCT: the
Gimema trial.

The MRC Myeloma IX trial (hereafter referred to as ‘MRC MIX’) does not assess a
bortezomib-based regimen, but it is relevant to the MTC presented in Section 6.7, and
so is considered alongside these bortezomib-based RCTs throughout the remainder
of the submission.

Full details of dosing schedules are detailed in Appendix 7.2.
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Table 13: RCTs included in the clinical systematic review which evaluate the safety or efficacy of bortezomib-, thalidomide-based induction
regimens for the treatment of newly-diagnosed patients with MM (bolded text indicates relevance to the decision problem)

: . N :

Study name Induction regimen randomised Population
Hovon PAD 833 Newly-diagnosed, previously untreated MM

VAD Patients diagnosed with non-secretory MM, were excluded
IFM xRD 482 Newly-diagnosed, previously untreated symptomatic MM with measurable disease

VTD Newly-diagnosed, previously untreated symptomatic MM, and measurable disease,
Pethema TD 386 eligible for autologous transplantation. Patients diagnosed with non-secretory MM, or

. who had a known hypersensitivity to bortezomib, boric acid, mannitol, or thalidomide
VBMCP/VBAD/bortezomib
were excluded

Gimema ¥-I;D 480 Newly-diagnosed, previously untreated symptomatic MM with measurable disease
MRC MIX g¥SD 1111 Patients with newly-diagnosed symptomatic myeloma
IFM2007-02 study x'II?D 199 Newly-diagnosed, previously untreated symptomatic MM with measurable disease

VTD 08 Newly-diagnosed, previously untreated MM with measurable disease requiring
Ludwig 2010 systematic therapy and eligible for high dose therapy and SCT

VCTD
GMMG MMS trial VCD 150 Newly diagnosed MM

PAD

VCD* 140 Newly-diagnosed, previously untreated symptomatic MM with measurable disease
EVOLUTION stud veb

Y [VDR
VCDR

CD: Cyclophosphamide and dexamethasone; CTD: Cyclophosphamide, thalidomide, and dexamethasone; CVAD: Cyclophosphamide, vincristine, Adriamycin® (doxorubicin) and dexamethasone; Dex: Dexamethasone; PAD: Velcade® (bortezomib), Adriamycin®
(doxorubicin), and dexamethasone; TAD: Thalidomide, Adriamycin® (doxorubicin) and dexamethasone; TD: Thalidomide and dexamethasone; VAD: Vincristine, Adriamycin® (doxorubicin) and dexamethasone; VBAD: Vincristine, carmustine, Adriamycin®
(doxorubicin) and dexamethasone; VBMCP: Vincristine, carmustine, melphalan, cyclophosphamide, and prednisone; VCD: Velcade® (bortezomib), cyclophosphamide, and dexamethasone; VCDR: Velcade® (bortezomib), cyclophosphamide, dexamethasone and
lenalidomide; VCTD: Velcade® (bortezomib), cyclophosphamide, thalidomide, and dexamethasone; VDR: Velcade® (bortezomib), dexamethasone, and lenalidomide; VD: Velcade® (bortezomib) and dexamethasone; VTD: Velcade® (bortezomib), thalidomide and

dexamethasone.

*modified with additional cyclophosphamide dose on day 15

References for all the clinical trials listed here are presented in Table 12
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6.2.5 Please highlight which of the RCTs identified above compares the
intervention directly with the appropriate comparator(s) with reference to
the decision problem. If there are none, please state this.

No clinical trial has directly compared bortezomib-based regimens against CTD as
induction therapy for patients with MM (reasons outlined in Section 2.5 above). Only
the MRC MIX trial was identified as assessing the effectiveness of the
cyclophosphamide, thalidomide, dexamethasone (CTD) combination in this review.

Table 14 presents the abbreviations used to describe treatment regimens evaluated in
the main RCTs relevant to the decision problem.

Table 14: Abbreviations of treatment regimens for the relevant RCTs reported

Acronym | Definition

CTD Cyclophosphamide, thalidomide, and dexamethasone

CVAD Cyclophosphamide, vincristine, Adriamycin® (doxorubicin) and dexamethasone
Velcade® (bortezomib), Adriamycin® (doxorubicin), and dexamethasone

PAD Of note: in this regimen, Velcade® (bortezomib) is designated by P, as
opposed to V. This regimen is unique in this regard.

TD Thalidomide and dexamethasone

VAD Vincristine, Adriamycin® (doxorubicin) and dexamethasone

VD Velcade® (bortezomib) and dexamethasone

VTD Velcade® (bortezomib), thalidomide and dexamethasone

6.2.6 When studies identified above have been excluded from further
discussion, a justification should be provided to ensure that the rationale
for doing so is transparent. For example, when studies have been
identified but there is no access to the level of trial data required, this
should be indicated.

RCTs displayed in Table 15 which do not contain sufficient data relevant to the
decision problem or do not have a treatment regimen relevant to the decision problem
are not discussed further within this submission. The rationale for exclusion of these
studies is displayed in Table 15. Furthermore, as these studies are not relevant to the
decision problem, they are not included within the MTC (described in Section 6.7).

Table 15: Excluded studies and rationale for exclusion

Study name Reason for exclusion

Both treatment arms contain bortezomib

The study aimed to demonstrate that a reduced dose of
bortezomib is superior to TD. This dosing regimen is therefore
not in line with that stated within this submission

IFM2007-02 study

Ludwig 2010 All treatment arms contain bortezomib, and therefore are not
GMMG MMS5 trial suitable to determine the efficacy of bortezomib relative to
current standard of care, i.e. non-bortezomib containing

EVOLUTION study regimens

List of relevant non-RCTs

6.2.7 Please provide details of any non-RCTs (for example experimental and
non-experimental (observational) data) that are considered relevant to
the decision problem and a justification for their inclusion. Full details
should be provided in section 5.8 and key details should be presented in
a table; the following is a suggested format.
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Non-RCT studies (i.e. single arm trials or non-experimental studies that did not assign
treatments) were also identified during the systematic review in the event that RCT
evidence was not identified. However, RCTs were returned by the review and hence
the efficacy and safety data from non-RCT studies are not presented in this
submission (see Section 6.2.6). A full list of non-RCT studies identified is reported in
Appendix 6.7.

6.3 Summary of methodology of relevant RCTs

6.3.1 As a minimum, the summary should include information on the RCT(s)
under the subheadings listed in this section. Items 2 to 14 of the
CONSORT checklist should be provided, as well as a CONSORT flow
diagram of patient numbers (www.consort-statement.org). It is expected
that all key aspects of methodology will be in the public domain; if a
manufacturer or sponsor wishes to submit aspects of the methodology
in confidence, prior agreement must be requested from NICE. When there
is more than one RCT, the information should be tabulated.

The focus of this submission are four randomised controlled trials which evaluated the
safety and efficacy of bortezomib-based regimens compared to other commonly used
induction treatments, and one randomised controlled trial which evaluated the safety
and efficacy of two non-bortezomib based regimens.

All four bortezomib-based trials were independently conducted and were not
sponsored by the manufacturer. Three of these trials (Hovon, IFM, and Pethema),
formed the evidence base for the regulatory submission. A fourth randomised trial
(Gimema) is also included in this submission. Two of these four studies used a VAD-
based induction regimen as the comparator, which was considered standard induction
treatment at the time. The other two studies, which were conducted later, used a TD-
based induction regimen as comparator.

These four studies represent the only relevant, randomised, controlled studies
designed to compare the efficacy and safety of bortezomib-based induction regimens
for the treatment of patients with newly diagnosed MM eligible for SCT to other
induction regimens; they contribute to the MTC analysis in Section 6.7.

As shown in Table 16, there is considerable heterogeneity in terms of the design of
the studies. Key differences between the studies include the number of cycles of
induction therapy recommended in the trial protocol, the therapeutic agents to which
bortezomib is added and the management of patients following SCT. This
heterogeneity is further discussed in Sections 6.3.2.

The MRC MIX trial is the only trial assessing the efficacy of CTD, which is considered
the main comparator of importance in terms of current UK clinical practice. It is
considered relevant to the decision problem as it is the only potential evidence that
permits any form of comparison to be made between bortezomib-based regimens and
CTD. This synthesis of evidence is undertaken through a MTC analysis (described in
Section 6.7).

A summary of the design of the RCTs included is presented in Table 16. CONSORT
flow diagrams of patient numbers are presented for each RCT in Section 6.3.8.
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6.3.2 Describe the RCT(s) design (for example, duration, degree and method of
blinding, and randomisation) and interventions. Include details of length
of follow-up and timing of assessments. The following tables provide a
suggested format for when there is more than one RCT.

Methodology of the pivotal bortezomib-based Phase lll trials and other relevant
RCTs

Table 16 presents the methods of randomisation, primary and secondary endpoints,
and treatment regimens administered during these trials. A discussion of the RCT
methods (including a discussion of the open-label nature of the RCTs) as relates to
trial quality is reported in section 6.4.
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Table 16: Methodology and treatment regimens with respect to the relevant RCTs

Hovon IFM Pethema Gimema MRC MIX
Design RCT RCT RCT RCT RCT
Location Multicentre international; Multicentre international, Multicentre; Multicentre; Multicentre;
Netherlands, Germany, Belgium | France, Belgium, Switzerland Spain Italy UK
VTD inductic;n (n=130) CVAD intensive therapy
PAD induction (n=417) . . _ V: 1.3 mg/m VTD induction (n=241) (n=540)
Interventions V: 1.3 mg/m? $P1|r;d;ct/|?nnz (n=240) T: 50 mg; if tolerated, V: 1.3 mg/m? C:500mg
A: 9 mg/m2 D-' 4'0 m 9 increased to 100 mg, then | T: 100 mg, then 200 mg V: 0.4mg
D: 40 mg ' 9 200 mg D: 40 mg A: 9 mg/m?
inductl D: 40 mg D: 40mg
rogimenc: TD induction (n=127)
gimens T: 50 mg; if tolerated CTD intensive thera
VAD induction (n=416) VAD induction (n=242) . 9 ’ TD induction (n=239) _ by
] ] increased to 100 mg, then ; (n=548)
V:0.4 mg V: 0.4 mg T: 100 mg, then 200 mg .
Comparators . 2 . 2 200 mg . C:500mg
A: 9 mg/m A: 9 mg/m D: 40 daily T:100 then 200
D: 40 mg D: 40 mg :4Uumg ) D: 40 mg : mg, then mg
VBMCP/VBAD/bortezomib D: 40 mg

induction (n=129)

Duration of study

3 cycles of induction treatment

Maintenance continued for up to
2 years

4 cycles of induction treatment

No maintenance or consolidation
following SCT

6 cycles of induction
treatment

Maintenance continued for
up to 3 years

3 cycles of induction
treatment

Consolidation therapy for
2 cycles, maintenance
continued until
progression or relapse

Up to 6 cycles
until maximum response of
induction therapy

Maintenance continued until
disease progression

Randomisation method

Randomisation in 1:1 ratio.
Randomisations were balanced
with a biased-coin minimization
procedure ensuring balance
within each stratum and overall
balance. Initially, the
minimization was based on
study centre, Salmon & Durie
Stage (2 versus 3), and LDH
level (fULN versus >ULN of
LDH). After the third protocol
amendment, the minimization

Randomisation in 1:1 ratio was
performed through a centralised
computer system and was
stratified on the basis of the
initial B2 microglobulin level (> or
<3 mg/L) and the presence of
chromosome 13 abnormalities
identified by fluorescence in situ
hybridization analysis **

Randomised in 1:1:1 ratio
using a computer system.
The patient will be
assigned an identification
number to be used to
identify the patient in the
CRF. Subsequently, when
all data from the screening
visit is entered, the
electronic CREF itself will
randomize the patient to a
treatment arm **

Computer generated by
study coordinating team
and was stratified by
international staging ISS
disease stage

Computer generated
randomisation in a 1:1 ratio;
this used a minimisation
algorithm stratified by centre,
haemoglobin (<115 vs. 2115
g/L for men, <95 vs. 295 g/L
for women), serum calcium
(<2-6 vs. 22:6 mmol/L;
corrected for serum albumin),
serum creatinine (<140 vs.
2140 ymol/L), and platelet
count (<150x10°/L or

was based on study centre and 2150%10°/L).
ISS stage (I versus Il versus lll)
Number of patients 833 482 386 480 1111

randomised
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Hovon IFM Pethema Gimema MRC MIX
Blinding Open-label Open-label Open-label Open-label Open-label
However, response assessors However, response
were blinded assessors were blinded
PFS (censored at allo-SCT) Post-induction CR+nCR rate Post-induction and post- Post-induction CR+nCR Response rate
Primary endpoint (s) transplant response rate rate PFSp
e CR+nCR+PR oS
e CR/nCR
Response rate Post-induction and post- PFS Response rate (CR+nCR)
oS transplant ORR (CR, nCR, oS to double SCT and
PFS without censoring at allo- VGPR, PR) TTP* consolidation treatment Toxicity
Secondary endpoint (s) SCT Post-transplant CR/nCR rate TTP or time to relapse Quality of life (reported
PFS PFS separately)
oS (O]
Safety
TTP* TTP* Proportion of patients who | Proportion of patients who
Duration of CR Proportion of patients who received transplant received transplant
Other endpoint (s) Proportion of patients who received transplant Safety
received transplant Safety
Safety
Response assessment” Assessment of response was e Atinclusion e At the end of induction
conducted: e Before each cycle of induction treatment (post-
o After the third cycle of PAD or treatment induction)
VAD (post-induction) « Before the pre- auto-SCT e 3 months after
o After stem cell collection, tests carried out 4 weeks after transplantation (post-
* After each course of HDM. the last cycle of induction transplant)
(post-transplant) treatment (post-induction) e Every 3 months during
e During maintenance o At the time of the auto-SCT(s) the maintenance and
treatment, disease status (2 weeks after the pre- auto- follow-up periods if
was evaluated every 2 SCT tests) there was no evidence
months. e 1 to 3 months after the auto- of disease progression
SCT(s) (post-transplant)
?urzt_ion) of follow up 42 months 33 months 35.9 months 36 months 47 months
median

CR: Complete response; CTD: Cyclophosphamide, thalidomide, and dexamethasone; CVAD: Cyclophosphamide, vincristine, Adriamycin® (doxorubicin) and dexamethasone; HDM: High-dose melphalan; nCR: Near complete response; OS: Overall survival; PAD:
Velcade® (bortezomib), Adriamycin® (doxorubicin), and dexamethasone; PFS: Progression-free survival; PR: Partial response; RCT: Randomised Controlled Trial; SCT: Stem cell transplantation; TD: Thalidomide and dexamethasone; TTP: Time to progression;
VAD: Vincristine, Adriamycin® (doxorubicin) and dexamethasone; VBAD: Vincristine, carmustine, Adriamycin® (doxorubicin) and dexamethasone; VBMCP: Vincristine, carmustine, melphalan, cyclophosphamide, and prednisone; VD: Velcade® (bortezomib) and
dexamethasone; VGPR: Very good partial response; VTD: Velcade® (bortezomib), thalidomide and dexamethasone

*Doses are provided per induction therapy (see Appendix 7.2)
**Further details of randomisation procedures are not reported
#Information provided in the clinical study reports of the trials
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6.3.21  Hovon(10)

The Hovon trial was a randomised, open-label study comparing the efficacy and
safety of PAD induction followed by bortezomib maintenance treatment, against VAD
induction followed by thalidomide maintenance treatment in MM patients. The study
design is displayed in Figure 4. It is important to note that the maintenance therapies
following induction therapies may confound the post-induction trial long-term
outcomes (time to event data) for PAD vs. VAD as patients were not re-randomised to
the maintenance therapies. Neither progression-free survival nor overall survival was
adjusted for maintenance.

Figure 4: Hovon study design

| Randomisation |

— T~

VAD induction therapy PAD induction therapy
(3-cycles)? (3-cycles)?
Stem cell mobilisation Stem cell mobilisation
and collection and collection
(CAD + G-CSF)2 (CAD + G-CSF)a
High dose conditioning treatment High dose conditioning treatment
(melphalan 200 mg/m? IV over 2 days) (melphalan 200 mg/m? IV over 2 days)
+ +
Stem cell infusion Stem cell infusion
Second high dose conditioning treatment® NMA-alloSCTh Second high dose conditioning treatment®
(melphalan 200 mg/m2 IV over 2 days) (melphalan 200 mg/m2 IV over 2 days)
+ +
Stem cell infusion Stem cell infusion
Maintenance therapy® Maintenance therapy<
Thalidomide (50 mg/day) bortezomib
l (1.3 mg/m? once every 2 weeks)
A

| Off protocol treatment |

v

Follow-up |

CAD; Cyclophosphamide, doxorubicin (Adriamycin®) and dexamethasone was to be started 4 to 6 weeks after the start of the third PAD or VAD cycle

a = Subjects who did not meet the inclusion criteria for CAD or HDM but with a CR, PR, minimal response , or no change might proceed with three more
cycles of VAD (Treatment A) or PAD (Treatment B), followed by thalidomide maintenance (Treatment A) or bortezomib maintenance (Treatment B) for 2
years until progression.

b = Subjects with a HLA-identical family donor who met the eligibility criteria proceeded with NMA-alloSCT after the first course of HDM and SCT.

¢ = For subjects who achieve at least a PR. This was applicable to HOVON centres only. GMMG centres performed a second HDM procedure for all subjects
regardless of response after first HDM.

d = Maintenance therapy was given for up to 2 years or until disease progression occurred. Maintenance was discontinued after six months in patients who did
not achieve at least a minimal response.
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6.3.2.2 IFM(11)

The IFM trial was a randomised, open-label study designed to compare the efficacy
and safety of VD (with or without intensification with dexamethasone/
cyclophosphamide/ etoposide or etoposide phosphate/ cis-platinum [DCEP]) against
VAD (with or without intensification; a two 4-week cycle with DCEP consolidation
therapy) as induction treatment in MM patients. The use of the DCEP intensification
treatment is not relevant to the decision problem. (Section 5) Therefore the results of
the VD and VAD arms with DCEP are not reported. An outline of the design of the IFM
study is presented in Figure 5.

Patients with complete response (CR) or very good partial response (VGPR) after
either the first or second SCT were to be recruited to a follow on trial (IFM 2005-02) to
evaluate maintenance treatment, since maintenance was not part of the original IFM
trial protocol. Consequently, the maintenance therapies may confound the
progression-free survival or overall survival observed for VD vs. VAD for patients with
CR or VGPR post SCT. Similarly to the Hovon study, neither progression-free survival
nor overall survival was adjusted for maintenance.

Figure 5: IFM study design

| Randomisation |

— } | ~,

Induction therapy
VAD
(4 cycles)

Induction therapy
VAD
(4 cycles)
+
Induction

intensification therapy

DCEP
(2 cycles)

Induction therapy
VD
(4 cycles)

Induction therapy

VD

(4 cycles)
+

Induction

intensification therapy
DCEP
(2 cycles)

}

}

Stem cell mobilisation and collection
(G-CSF 10ug/kg per day x 6 days

}

High dose conditioning treatment
(melphalan 200 mg/m2 1V)

+

Stem cell infusion2

}

Off protocol treatment

|

Follow-up

a = Subjects could receive up to two SCTs. Subjects with a less than VGPR 1-3 months after the first SCT were eligible to receive a second SCT. Subjects
with less than a PR received a second SCT. Subjects with a PR received a second SCT; unless the subject had a donor with a matching HLA haplotype, in

which case, allo-SCT was performed.
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6.3.2.3 Pethema(9)

The Pethema trial was a randomised, open-label study to compare the efficacy and
safety of three induction regimens as presented in Figure 6. The treatment arm with
the induction therapy VBMCP-VBAD is not relevant to the decision problem (section
5) and therefore results with this combination will not be presented throughout the
remainder of the submission.

Post-transplantation, patients who continued in the trial were re-randomised to receive
one of three maintenance treatments. As a result, in-trial maintenance does not
confound the progression-free survival or overall survival of VTD vs. TD.

Figure 6: Pethema study design

| First randomisation |

} I I

Induction therapy
Induction therapy Induction thera VBMCP-VBAD
VTD ™ Py (4 cycles alternating therapy)
(6 cycles) (6 cycles) +
Y bortezomib
(2 cycles)
Stem cell mobilisation and collection
(G-CSF starting dose 8-10 pg/kg q12h SC)2
High dose conditioning treatment
(melphalan 200 mg/m?2 IV over 2 days)
+
Stem cell infusion®
| Second randomisation |
Maintenance therapy Maintenance therapy Maintenance therapy
. . . bortezomib + Thalidomide
interferon a-2b Thalidomide

! I ]

| Off protocol treatment |

}

Follow-up |

a = If stem cell mobilisation failed, a second stem cell mobilisation procedure including the use of high doses of cyclophosphamine followed by normal
pegylated G-CSF could have been performed

b = Patients who did not achieve CR following SCT and who had a HLA-identical donor could withdraw from the study to receive allo-SCT

Maintenance therapy was continued for up to 3 years, or until disease progression
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6.3.2.4 Gimema(8)

The Gimema trial was a randomised, open-label, Phase Ill study designed to compare
the efficacy and safety of three cycles of TD versus three cycles of VTD as induction
treatment prior to SCT and to evaluate consolidation thereafter. The study design is
displayed in Figure 7.

Consolidation treatment with VTD in the VTD induction group and TD in the TD
induction group may confound the progression free survival and overall survival of
VTD vs. TD.

Figure 7: Gimema study design

| Randomisation |

! !

Allocated to receive induction therapy (three-21 day Lo . }
cycles) with VTD Allocated to receive induction therapy (three-21 day

cycles) with TD

100 mg thalidomide daily for the first 14 days and 200 mg
thalidomide daily thereafter

40 mg dexamethasone on days 1-4, and 9-12

1-3 mg/m?2 bortezomib on days 1, 4, 8 and 11

100 mg thalidomide daily for the first 14 days and 200 mg
thalidomide daily thereafter

40 mg dexamethasone on days 1, 2, 4, 5, 8, 9, 11, and 12

! !

Mobilisation of autologous peripheral blood stem cells
4 g/m? cyclophosphamide
10 ug/kg G-CSF daily starting on day 2 after cyclophosphamide

l

First autologous stem-cell transplantation
200 mg/m?2 melphalan
5 pg/kg G-CSF daily starting on day 5 after melphalan

l

100 mg thalidomide daily and 40 mg dexamethasone on days 1-
4, every 28 days

Second autologous stem-cell transplantation
200 mg/m?2 melphalan
5 pg/kg G-CSF daily starting on day 5 after melphalan

! }

Consolidation therapy (two 35-day cycles) with VTD

1-3 mg/m? bortezomib on days 1, 8, 15, and 22 Consolidation therapy (two 35-day cycles) with TD
100 mg thalidomide daily 100 mg thalidomide daily

40 mg dexamethasone on days 1, 2, 8, 9, 15, 16, 22, and 40 mg dexamethasone on days 1-4 and 20-23

23.

! !

Maintenance therapy
40 mg dexametasone on days 1-4, every 28 days

6.3.2.5 MRC MIX Trial(58)

Patients meeting the inclusion criteria for this study were randomised to receive
induction chemotherapy following either an intensive or the non-intensive (attenuated
treatment) pathway. In line with the scope of this submission and the decision
problem, only the intensive pathway of the MRC MIX trial is considered here and is
presented in Figure 8.
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Response to treatment was assessed after each cycle of induction chemotherapy
(before high-dose melphalan and SCT in the intensive pathway) and every three
months thereafter, with an assessment at 100 days after transplantation in the
intensive pathway. Following transplant, all patients in the trial were re-randomised to
receive either maintenance therapy (thalidomide) or no maintenance.

Figure 8: MRC MIX study design — Intensive pathway

Randomisation

v v
Sodium clodronate Zoledronic acid Sodium clodronate Zoledronic acid
CVAD CVAD CTD CTD

Received CVAD:
500 mg/week cyclophosphamide
0.4 mg/day vincristine
9 mg/m2/day doxorubicin
intravenous infusion for 4 days
40 mg/day dexamethasone on days
1-4and 12-15

' |

Patients showing no change of

Received CTD:
500 mg/week cyclophosphamide
100 mg/day thalidomide increasing
to 200 mg/day if tolerated
40 mg/day dexamethasone on days
1-4and 12-15

Patients with

progressive disease after 2 cycles of
CTD/CVAD received a third cycle of

Cyclophosphamide and granulocyte
colony-stimulating factor

potential sibling
donors offered a

CTD/CVAD and then may have been recommended as priming therapy | low-intensity
eligible to receive BD allogenic
HDM 200 mg/m? + ASCT+ procedure

l

Patients randomised to receive
maintenance therapy (thalidomide)
or no maintenance therapy

Participants

6.3.3 Provide details of the eligibility criteria (inclusion and exclusion) for the
trial. The following table provides a suggested format for the eligibility
criteria for when there is more than one RCT. Highlight any differences
between the trials.

Trial protocols specifically stated that patients were newly diagnosed and previously
untreated for MM.

The MRC MIX trial did not have an upper age limit with respect to trial inclusion; any
patient over the age of 18 was potentially eligible for inclusion, (although only 1.5%
patients were over 70 years of age) whilst the other trials included patients up to the
age of 65 years.

Page 57 of 241





MM staging was reported according to the International Staging System (ISS); no
trials restricted inclusion by ISS stage. The Hovon trial included patients with a
WHO/ECOG performance status <3 whilst the other RCTs (which reported the
performance status criteria for inclusion in the trial) only included patients with
WHO/ECOG performance status <2, or a broadly-equivalent Karnofsky status =50%.
Therefore, it may be the case that the patient population in the Hovon trial had more
severe MM than the patient population of the other RCTs. However, all trials excluded

patients with the most severe disease performance status (4 or 5) and, therefore, may
be considered broadly similar.
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Table 17: Main eligibility criteria within the relevant RCTs

Study

name Inclusion criteria Exclusion criteria
Patients diagnosed with non-secretory MM
Known intolerance of thalidomide or boron
e Previous chemotherapy or radiotherapy except 2 cycles of
melphalan/prednisone or local radiotherapy in case of local
myeloma progression
e History of active malignancy during the past 5 years with the
exception of basal carcinoma of the skin or Stage 0 cervical
. . L . carcinoma
: ilaegn1oss_|36.5Neev;Il}/sdlagnosed, previously untreated MM «  Systemic amyloid light-chain amyloidosis
. Pgrf-ormanceystatus WHO 0 - 2, 3 when caused by MM Disease e Severe cardiac dysfunction New York Heart Association
H stage: ISS | or Il or lll; stage Il or lll according to the (NYHA) cIasmﬂcgtlon Il to I\./ pe
ovon «  Salmon & Durie criteria e Significant hepatic dysfunction (serum bilirubin 230 pymol/L or
. transaminases 2.5 times normal level), unless related to
e Pregnancy status: negative myeloma
* Informed consent: in writing o Neuropathy, common toxicity criteria (CTC) Grade 2 or
higher

¢ Known to be HIV-positive

e Active, uncontrolled infections

¢ Not willing or capable to use adequate contraception during
the therapy (all men, all pre-menopausal women)

e Age <65 years with an HLA-identical sibling who will undergo
NMA-allo-SCT

e Lactating women
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Study

Inclusion criteria

Exclusion criteria

name
e Stage | indolent myeloma
Known hypersensitivity to bortezomib, boron, or mannitol
Use of an investigational medicinal product during the 30
days prior to inclusion
o Diagnosis: Newly-diagnosed, previously untreated symptomatic e >65 years of age
MM with measurable disease and secretion of a measurable e Eastern Cooperative Oncology Group (ECOG) performance
monoclonal spike (>10 g/L in the serum or 0.2 g/24 hour in the status >2
urine) e History of cancer (other than basal cell carcinoma or
o Age: <65 years carcinoma of the cervix in situ)
e Performance status: ECOG <2, life expectancy 22 months o Life expectancy <2 months
o Disease stage: ISS | or |l or llI; Stage Il or Il disease according ¢ Confirmed amyloidosis
to the Durie and Salmon classification or Stage | disease with e Clinical signs of heart failure or coronary heart disease
IFM symptomatic bone lesion e  Bilirubin >3 X normal
]

e Prior treatment: None - apart from local radiotherapy in the case
of a threatening or

e incapacitating lesion, and/or a 4-day block of dexamethasone (40
mg) in an emergency

e Pregnancy status: negative

e Informed consent: in writing

e Active infection: none (apyretic for 48 hours before the start of
treatment)

Transaminases or gamma glutamyltransferase (GGT) >4 X

normal

Platelets <50 x 10%/L during the 15 days prior to inclusion

e Neutrophils <0.75 x 10%/L during the 15 days prior to
inclusion

e Renal failure requiring dialysis

e Peripheral neuropathy National Cancer Institute (NCI) Grade
22

e Known to be HIV positive

e Serious psychiatric item in the history

e Uncontrolled diabetes, contraindicating the use of

corticosteroids
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Study

Inclusion criteria

Exclusion criteria

name

o Diagnosis: Newly-diagnosed, previously untreated symptomatic
MM, and measurable disease, eligible for autologous
transplantation.

e Age: <65 years

e Performance status: ECOG <2, life expectancy >3 months

o Disease stage: ISS | or Il or llI

e Informed consent: in writing

e Contraception: agree to use of contraception protocol. Men
receiving study treatment (including vasectomized men) agreed
to use a barrier contraceptive method while receiving study ) ) .
treatment and for at least 4 weeks after the last dose. Patients diagnosed with non-secretory MM _

e Was able to comply with all clinical study requirements in the Known hypersensitivity to bortezomib, boric acid, mannitol,
opinion of the investigator or thalidomide _

e Measurable disease was defined by the presence of quantifiable Received previous treatment for MM, except steroid pulses
monoclonal component in serum, or in urine if light-chain for any emergency before the start of induction treatment,
excretion was 200 mg/24 hours or higher bisphosphonate adm|n|§trat_lon, or radlaltlgn therapy

e A subject must have had the following laboratory values before Was currently participating in another clinical study or
the start of the corresponding induction treatment. receiving any investigational agent, or received any

o Platelet count 250,000/mm?® investigational agent within 30 days of study entry

o Hemoglobin 28 g/dL Underwent major surgery within 4 weeks of recruitment

o Absolute Neutrophil Count (ANC) >1000/mm? Experienced peripheral neuropathy Grade 2 or higher within
Pethema o 14 days of study entry

(Lower haematology values were permitted if they were
due to bone marrow infiltration.)
o Corrected serum calcium <14 mg/dL
o Aspartate aminotransferase <2.5 x upper limit of normal
(ULN)
o Alanine aminotransferase <2.5 x ULN
o Total bilirubin £1.5 x ULN
o Serum creatinine <2 mg/dL
Women of childbearing age agreed to practice total abstinence
from intercourse or to use 2 contraceptive methods from 4 weeks
before study start, throughout the study, and for at least 4 weeks
after the last dose. The 2 contraceptive methods must have
included a highly effective method as described in the study
protocol. Women of childbearing age must have had a negative
serum or urine pregnancy test result 24 hours prior to the start of
treatment. Women entering the thalidomide treatment groups
were required to undergo a pregnancy test periodically as
described in the study protocol. Men receiving study treatment
(including vasectomized men) agreed to use a barrier
contraceptive method while receiving study treatment and for at
least 4 weeks after the last dose.

Experienced a myocardial infarction within 6 months of entry
into the clinical trial or are in New York Heart Association
functional class Il or IV; heart failure or presence of clearly
identifiable risk factors for such disease, uncontrolled angina,
uncontrolled ventricular arrhythmia or acute ischemia
detected in the electrocardiogram, or conduction system
abnormalities

Known carrier of human immunodeficiency virus (HIV)
Known carrier of hepatitis B virus surface antigen, or had
active infection by hepatitis C virus

Was pregnant or nursing
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Study

Inclusion criteria

Exclusion criteria

name
e Cardiac function (uncontrolled or severe cardiovascular
disease including myocardial infarction within 6 months of
enrolment, New York Heart Association class I1-1V heart
« Diagnosis: Newly-diagnosed, previously untreated symptomatic fa}ilure, uncontro_lled angin_a, cI.inicaIIy significant pericardial
MM with measurable disease disease, or cardiac amyloidosis)
«  Age: 18-65 years . Hepatic_: fgnction (aspartatg aminq transferase >2.5 times the
Gimema* R Perf-ormance status: Karnofsky=60% upper I|m|t.of_normal, alanine amlnotlr_ansferase >_2.5 times
« Disease stage: ISS .I or llor Il B the uplper.tllmlt of normal, and total bilirubin >1.5 times the
) . upper limi
* Pregnancy status: negative e Peripheral neuropathy of grade 2 or higher according to
¢ Informed consent: NR National Cancer Institute Common Terminology Criteria for
Adverse Events (NCI-CTCAE, version 3.0)
e History of venous thromboembolism
e Previous diagnosis of thrombophylic alterations
¢ Asymptomatic myeloma
e Solitary bone plasmacytoma or extramedullary
o Diagnosis: Patients with newly-diagnosed symptomatic myeloma plasmacytoma . ) )
o Age: 218 years . Prev_lous or conpurrent active malignancies, or had
MRC e Performance status: NR preylously rece_lved treatment for myeloma (apar_t from chal
MIX* « Disease stage: ISS | or Il or lll radiotherapy, bisphosphonates, or low-dose corticosteroids)
« Pregnancy Sta.tUS' negative e Acute rena_l failure (serum creatir)ine >500 pumol/L and
e  Informed Consent: NR unresponsive to 72 h of rehydration, urine output <400

mL/day, or need for dialysis)
Pregnant or lactating

References for all the clinical trials listed here are presented in Table 12
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6.3.4 Describe the patient characteristics at baseline. Highlight any differences

between study groups. The following table provides a suggested format
for the presentation of baseline patient characteristics for when there is
more than one RCT.

Overall the baseline characteristics of patients are similar across the four bortezomib-
based trials.

Only the following minor differences between patient baseline characteristics across
the five trials were noted (Table 18):

Patient age was slightly higher in the MRC MIX trial compared to the RCTs of
bortezomib-based therapy (median age=59 vs. 57). The MRC MIX trial was
also distinct from the bortezomib-based RCTs in that it included a small
number of patients over 65 years of age. These patients typically have a worse
prognosis than younger patients; the four relevant bortezomib-based RCTs
excluded patients over 65 years of age.

The MRC MIX trial included fewer patients with ISS stage | MM and a higher
proportion of patients at ISS stage Ill compared to the bortezomib-based
RCTs.

There is a greater proportion of later stage patients in the MRC MIX ftrial
compared to bortezomib-based trials. These patients would be expected to
have a worse prognosis than earlier stage patients.

Despite the minor differences in patient characteristics, clinical experts considered the
patient populations enrolled in all four bortezomib-based trials and the MRC MIX frial
to be broadly similar (Appendix 14).
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Table 18: Baseline characteristics of patients included in the five relevant RCTs

Study name Hovon IFM Pethema Gimema MRC MIX
Regimen PAD VAD VD VAD VvTD TD VvTD TD CVAD | CTD
Age (median) 57 57 57 57 57 56 58 58 59 59
Male (%) 62 60 58 52 58 54 58 57 63 62
ISS stage (%)

N 380 380 240 238 130 127 236 239 556 555
I 38 38 43 42 34 38 45 45 22 27
Il 40 34 33 35 44 37 39 39 34 34
1 22 28 25 23 22 25 16 16 33 29

Performance status (% ECOG/WHO)

N 412 413 220 224 130 127 236 239 556 555
0 47 44 42 44 44 32 NR NR NR NR
1 42 42 44 45 44 55 NR NR NR NR
2 8 11 13 10 12 13 NR NR NR NR
3 4 2 1 1 NR NR NR NR NR NR

Immunoglobulin type (%)

N 415 416 216 208 130 127 236 238 556 555
IG-A 224 23.3 21.8 21.6 20 244 17.4 227 18.7 20
IG-D 1.2 0.7 1.9 1.4 2.3 24 NR NR 1.8 2.2
IG-G 60.5 56.3 59.7 61.5 66.2 58.3 65.3 61.8 55.2 56.2
IG-M 0.2 0.2 0 0.5 NR NR NR NR 0.5 0.4

The proportion of patients with cytogenetic abnormalities (del 13, del 17, t(4;14)) is
presented in Table 19.

Table 19: Cytogenetic abnormalities of patients included in the five relevant RCTs

Study name Induction regimen N ([3,/(:; = ?,Z;W tf,z’)”) Ef,/l‘)“‘s)
Hovon PAD 417 1 41.0 8.7 14.0 NR
VAD 416 | 441 12.8 13.4
IEM VD 240 | 421 16.7 NR
VAD 242 | 42.6 12.0 NR
Pethema VTD 130 | NR 18
D 127 | NR 17
Gimema VTD 236 | 47.2 6.9 19.0 NR
D 238 | 46.2 7.6 20.1 NR
CVAD 556 | 42.8 6.8 11.5 NR
MRC MIX CTD 555 | 49.2 8.7 13.1 NR
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Outcomes

6.3.5 Provide details of the outcomes investigated and the measures used to
assess those outcomes. Indicate which outcomes were specified in the
trial protocol as primary or secondary, and whether they are relevant with
reference to the decision problem. This should include therapeutic
outcomes, as well as patient-related outcomes such as assessment of
health-related quality of life (HRQL), and any arrangements to measure
compliance. Data provided should be from pre-specified outcomes rather
than post-hoc analyses. When appropriate, also provide evidence of
reliability or validity, and current status of the measure (such as use
within UK clinical practice). The following table provides a suggested
format for presenting primary and secondary outcomes when there is
more than one RCT.

The primary and secondary endpoints assessed during the relevant RCTs are
reported in Table 20 below.

Three time points are reported:

e ‘Post-induction’ and ‘post-SCT’ for the response rate endpoints

o ‘After a median duration of follow-up’ for TTP, PFS and OS
None of the bortezomib trials evaluated quality of life. In the MRC MIX trial, quality of
life was collected and reported separately. These quality of life data were not
considered further in this submission as the data were presented as an aggregate of

the whole population in the trial i.e. those that receive a transplant and those that
received chemotherapy, with or without maintenance therapy.
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Table 20: Primary and secondary outcomes of the RCTs

Traino. | Frinay oucone(s) | RO | Sooondary oucomelgjand | Rolabiyiaidty | giersndbolts evanto
(acronym) . . measures (time point) current use in clinical practice )
point) practice point)
¢ Response rate (post-induction,
post-SCT) e TTP (median follow-up
H PFS (median follow-up « OS (trr\11ed|an follow-up 42 All secondary measures are patient- ;2 morr:jths) ¢ batient
ovon 42 months) months) , relevant outcomes and key ¢ rroportion of patients
e PFS wﬂhoyt censoring at allo- outcomes as determined by clinical who received transplant
SCT (median follow-up 42 experts and NICE (Section 5) e Safety
months)
* Response rate (post-induction | RR: The importance of patient « TTP (median follow up
Response rate and post-SCT) response is confirmed by a recently 33 months)
IFM CR+nCR rate (post- ¢ PFS (median follow up 33 published meta-analysis which e Proportion of patients
induction) months) demonstrates that response who received transplant
Response rate (RR) e OS (median follow up 33 predicts a patient’s PFS and OS. . Safety
PFSpand 0S are hi ’hI months) There is a clear correlation between
Response rate atient-relevant oY e PFs (median follow up 35.9 depth of response and long-term
CR+pnCR+PR and gutcomes and ke months) outcomes (179). Patients who had e Proportion of patients
Pethema CR/nCR (post- outcomes as y * TTP (median follow up 35.9 CR or VGPR showed OS or PFS whopreceived tra%splant
induction and post- determined by clinical months) benefit compared to patients who e Safet
SCT) P experts and l\i/ICE ¢ OS(median follow up 35.9 had other responses orno. ey
(detailed in section 5 months) responses in many clinical trials,
and 8.2.9 and citations | ®  Response rate (post 181 SCT, therefore, response could be
(178) (179)) post 2" SCT) considered as a proxy measure of
e PFS (median follow up 36 survival
Response rate months) ) . . = i f vatient
Gimema CR+nCR rate (post- e TTP (median follow up 36 Proportion of patients who received | ¢ Froportion of patients
induction) months) SCT: As the aim of induction who received transplant
«  0S (median follow up 36 therapy is to prepare patients
sufficiently (i.e. achieve response)
months) o
to become eligible for SCT, and
e Safety h .
0S (median follow up SCT confers a survival bepeﬂt
47 months) o  Skeletal-related events (app endix 14), the prog%rthn of
PFS (median follow up Toxic effects patlegts \;vhotundergo Tisan
MRC MIX 47 months) Quality of life (results not important oufcome i
Response rate (post- reported)
induction, post SCT)

PFS: Progression free survival; CR: Complete response; nCR: near complete response; PR: Partial response; OS: Overall survival; SCT: Stem cell transplant; TTP: Time to progression; RR: Response rate
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For the purpose of this submission, the key endpoints of most interest are response to
treatment, overall survival, progression-free survival and TTP. Response to
treatment is an especially critical endpoint, since there is extensive evidence in the
literature to demonstrate that patients who achieve robust responses to treatment
(and complete response to treatment in particular) have higher rates of overall survival
than patients who get lower levels of response (179). For this reason, the rate of
response post-induction is of key importance from a clinical perspective.

The results presented in this submission focus on response rates post-induction and
post-transplant (post 1% transplant with respect to the Gimema study) i.e. before
patients received maintenance/ consolidation, in order to assess the effectiveness of
induction and induction plus transplantation, respectively. Post-induction time points
are the most comparable across the studies as they are assessed during the
randomised phase of the study and because the four clinical trial protocols differed
markedly in terms of the management of patients following SCT. As stated in section
6.3.2, patients enrolled in the Hovon, Gimema and MRC MIX trials had the opportunity
to receive additional treatment post-SCT that may confound the effect of the induction
therapy on PFS, TTP and OS.

Response was reported in terms of:
e Overall response rate (ORR)
Complete response (CR)
near CR (nCR)
Very Good Partial Response (VGPR) (not used during the Pethema trial)
Partial response (PR)
Progressive disease

ORR is calculated from these measures combined, as the total proportion of patients
who achieve PR or better; ORR=CR+nCR+VGPR+PR. All response rates were
evaluated locally using the internationally accepted EMBT criteria(21) and the updated
international response criteria(180).

Time to event data are presented using ITT populations, which include patients who
went on to receive maintenance or consolidation in some cases. Patients were
randomised to induction therapy; differences in the results are therefore due to the
relative treatment effects of induction therapy.

Across trials which reported endpoint definitions (with the exception of Gimema), PFS
was measured from the date of randomisation to the date of disease progression or
death from any cause, whichever occurred first.

TTP was calculated from the date of randomisation to the date of disease progression
or death due to disease progression. TTP calculations were not performed by the
original study investigators as part of the Hovon, IFM, and Pethema RCTs, but were
recalculated using the original patient-level data.

OS was calculated from the date of randomisation to the date of death from any cause
for the intention-to-treat (ITT) patient populations.
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Statistical analysis and definition of study groups

6.3.6 State the primary hypothesis or hypotheses under consideration and the
statistical analysis used for testing hypotheses. Also provide details of
the power of the study and a description of sample size calculation,
including rationale and assumptions. Provide details of how the analysis
took account of patients who withdrew (for example, a description of the
intention-to-treat analysis undertaken, including censoring methods;
whether a per-protocol analysis was undertaken). The following table
provides a suggested format for presenting the statistical analyses in the
trials when there is more than one RCT.

A summary of the statistical methods, power, and data management of patients is
displayed in Table 21.

Efficacy data were analysed in all studies using the ITT population. Safety was
evaluated using a ‘safety analysis set’, which included patients who had received at
least one dose of study drug during induction. Censoring of data occurred for the OS
and PFS outcomes. Patients with missing follow-up data were censored at the last
date they were known to be alive (OS), or alive without disease progression. The
Hovon RCT reported PFS data with and without censoring at the time of allo-SCT for
the few patients who underwent allo-SCT.
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Table 21: Statistical methods, power calculations, and data management

that there is no
difference between
the 2 treatment arms
with regard to the
primary efficacy
endpoint, PFSC
(progression-free
survival with
censoring at allo-
SCT).

sided. For the primary efficacy endpoint,
the significance level was 0.049, taking
into account 1 interim analysis. A
significance level of 0.05 was used for
other efficacy endpoints.

Primary efficacy endpoint: PFSC

e  Primary comparison based on stratified
log-rank test. Stratification was to include
ISS disease staging (I versus Il versus Ill
versus unknown), which was derived
using data reported in the case report
form (CRF)

e The hazard ratio (HR) and its 95%
confidence interval (Cl) were determined
to estimate the treatment effect using the
stratified Cox regression analysis

Secondary endpoints: OS, PFS without

censoring at AlloSCT, PFS from HDM:

e Analyses for all secondary endpoints were
similar to those described for the primary
efficacy endpoint, except response rate
where comparisons were made using the
stratified Cochran-Mantel-Haenszel
(CMH) test

was required, and 356 events
had to be observed, in order to
detect a HR of 0.74 with a power
of 80%. This is based on the
assumption that the 3-year PFS
was 50% for the control group,
and 60% for the experimental
group (two-sided significance
level = 0.049, because of one
planned interim analysis at a
significance level = 0.001), and
assuming three years of accrual,
additional follow-up time of two
years, and 10% of subjects
would receive allo-SCT

Trial name Hypothesis Statistical analysis Sample size, power Data management patient withdrawals
objective calculation
Hovon * The null hypothesisis | ¢  Level of significance: all tests were 2- A sample size of 800 patients All available efficacy and safety data from all

randomised patients who received at least
one dose of induction therapy were to be
included. (4 ineligible subjects who received
study treatment were excluded from the
safety population due to unavailability of
safety data)

Reasons for discontinuation included:

¢ Not eligible for CAD (Cyclophosphamide,
doxorubicin (Adriamycin®), and
dexamethasone) and stem cell collection,
and response is not CR, VGPR, PR, MR,
or NC

¢ Not eligible for conditioning with HDM

¢ Not eligible for bortezomib maintenance

e Not achieved at least MR for at least 6
months after start of either thalidomide or
bortezomib maintenance

o Excessive toxicity (including toxic death)

e Progression/relapse (after HDM or during
maintenance)

o NMA-allo-SCT

o Intercurrent death

¢ Non compliance of the subject (especially
refusal to continue treatment)

e Pregnancy (of female subject)

e Completion of protocol treatment

Patients who discontinued treatment were

followed up for disease progression and

survival status

Patients who were lost to follow-up, or the
date of death was unknown, were censored at
the date they were last known to be alive
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Trial name Hypothesis Statistical analysis Sample size, power Data management patient withdrawals
objective calculation
IFM* For post-induction e Level of significance: All tests were 2- A sample size of 480 were to be | All available efficacy and safety data from all

end points, the null sided. For the primary efficacy endpoint, a | enrolled to ensure 440 subjects randomised patients who received at least

hypothesis is that significance level of 0.0475 was used, (220 subjects need to be one dose of induction therapy were to be

there is no difference taking into account 1 interim analysis. A included per group) were included

between VAD and VD significance level of 0.05 was used for included to provide 80% power

with regard to these other efficacy endpoints. to detect a 10% difference in Reasons for discontinuation included:

end points. e Primary endpoint (post-induction CR+nCR rate. It also provided « Occurrence of a severe adverse event
CR/nCR rate): Comparison of the post- 80% power (two-sided a = 0.05) « Decision by the investigator that, for

For post-transplant induction CR/nCR rates was performed to demonstrate a 15% CR/nCR safety reasons , it was in the best interest

end points, the null using a stratified Cochran-Mantel-Haenzel | benefit with the addition of of the subject

hypothesis is that test. Response rate and its associated DCEP consolidation to VAD  Major protocol violation confirmed by the

there is no difference 95% confidence interval (Cl) were to be (10% to 25%) or bortezomib principal investigator

between VAD and VD provided for each treatment group. plus dexamethasone (20% to « Withdrawal of consent by the subject

with regard to these Secondary endpoints: 35%). « Lack of compliance

end points. e Post-induction and post-transplant ¢ Progression of the disease during
response rate (CR, nCR, VGPR, PR), treatment
post-transplant CR/nCR rate were to be « Occurrence of non-haematological Grade
analyzed similarly to the primary endpoint 3 or 4 toxicity; in the absence of sufficient
(post-induction CR/nCR rate) therapeutic efficacy despite adjustment of

e PFS and OS: The Kaplan-Meier method the dosage
was used to estimate the distribution of o Intercurrent disease
PFS/OS for the VAD and VD combination « Pregnancy
induction treatment groups. The primary Patients who discontinued treatment were
treatment comparison was based on a followed up for end of treatment evaluation
stratified log-rank test. The hazard ratio
and its 95% Cl were determined to Patients who were lost to follow-up, or the
estimate the treatment effect using the date of death was unknown, were censored at
stratified Cox regression analysis. the date they were last known to be alive
Pethema' For RR and CR rate, e Level of significance: All tests were 2- A sample size of 390 patients All available efficacy and safety data from all

the null hypothesis is
that there is no
difference between
the 3 induction
schemes with regard
to these end points.

For duration of

sided. For the primary efficacy endpoint,
the overall significance level was 0.05.

e Primary efficacy endpoints: (Response
rates post-induction and post-transplant
(CR, nCR or PR) and CR/nCR rates post-
induction and post-transplant):
Comparison of the response rate between
the induction treatment groups was made

was required to provide 80%
statistical power (2-sided a =
0.05) to detect a 15% difference
in the response rate between
treatment groups. The patient
recruitment period was 36
months and an analysis was
scheduled 12 months after the

randomised patients who received at least
one dose of induction therapy were to be
included

Reasons for discontinuation included:
¢ Refusal to receive treatment or return for
follow-up visits
e Major protocol violation
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Trial name Hypothesis Statistical analysis Sample size, power Data management patient withdrawals
objective calculation
response, PFS and using the Cochran-Mantel-Haenszel test. last patients were recruited. All o Concomitant disease
OS, the null Response rate and the associated 95% tests were 2-sided e Subject request

hypotheses are that
1) there is no
difference between
the 3 induction
treatments with
regard to these end
points; 2) there is no
difference between
the 3 maintenance
treatments with
regard to these end
points.

confidence interval (Cl) were provided for
each treatment group.

Secondary endpoints: (PFS, OS, TTP) :

e Estimated and tested separately for the
induction stage. The distribution of
PFS/OS/TTP will be estimated for each
treatment group using the Kaplan-Meier
method. The log-rank test will be used to
compare the induction treatment groups. ,
The hazard ratio (HR) and its 95%
confidence interval (Cl) for each pair of
comparison will be estimated by using the
Cox regression procedure.

e To adjust for confounding of maintenance
therapy from two stage randomization,
inverse probability weighting (IPW)
method may be performed as an
exploratory analysis to compare
PFS/OS/TTP of different induction
therapies followed by the same
maintenance therapy.

o Non-compliance with established visits

o Administrative reasons

o Specific or general changes in the
subjects condition requiring
discontinuation of any additional study
medication, in the judgment of the
investigator

e Documented disease progression

e Occurrence of any unacceptable adverse
effect

e Inadequate number of stem cells collected
for transplantation

For patients who the date of death was
unknown, were censored at the date they
were last known to be alive
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Trial name Hypothesis Statistical analysis Sample size, power Data management patient withdrawals
objective calculation
Gimema The study objective e Level of significance: all tests were two- A sample size of 450 patients All available efficacy and safety data from all

was to detect a
significant increase in
the rate of post-
induction CR+nCR
rate in patients who
received bortezomib
in addition to TD
(VTD) versus TD
alone.

sided with p values of less than 0.05
deemed significant. All statistical analyses
were by intention to treat.

e Primary endpoint (response rate
CR/nCR post induction) and response
rates in secondary endpoints:
Response rates were compared between
treatment groups with estimates of 95%
Cls using Chi? test

e Other secondary endpoints (time to
events endpoints):

Between-group comparisons of time to best

CR or nCR (time from start of treatment to

complete or near complete response achieved

at any time), TTP, PFS, and OS were
compared using the log-rank test and times to
these outcomes were estimated using the

Kaplan-Meier method

Additional analysis :

e In a post-hoc univariate analysis, best
overall rates of high-quality response and
PFS were compared between groups,
within subgroups defined by adverse
prognostic factors by use of the Chi® test

e A multivariate Cox regression analysis
was done to identify factors significantly
affecting progression free survival, with
calculation of HRs and 95% Cls.

(225 per group) was needed to
provide 80% power to detect a
significant increase in rate of
CR+nCR response from 15%
with TD induction therapy to
27% with VTD induction therapy

randomised patients who received at least
one dose of induction therapy were to be
included

Patients who were lost to follow-up, or the
date of death was unknown, were censored at
the date they were last known to be alive
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CTD was non-inferior
to CVAD across the
primary endpoints
OS, PFS, and
response rate (post-
induction and post-
SCT).

tests and Cls are two-sided and at the 5%
significance level.

PFS and OS: between-group
comparisons for OS and PFS were done
with Cox regression models group and the
minimization factors.

Stratification was by pathway and
adjusted for minimisation factors
(including treatment centre) and
biphosphonate treatment group
Response rates: between-group
comparisons response rates were
assessed with logistic-regression models

calculated sample size of 1080
patients (540 per treatment
arm), based on an assumed
40% 5-year OS for CVAD, a
non-inferiority margin of 7% (i.e.
33% OS for CTD; hazard ratio of
1.2), a one-sided modified log
rank test, at 5% significance and
80% power. If 366 patients were
entered, the trial would be
powered to detect an increase in
the number achieving a CR 100
days after ASCT from 50 to 65%
(80% power at 5% significance).
The planned number would
provide more than 80% power.

Trial name Hypothesis Statistical analysis Sample size, power Data management patient withdrawals
objective calculation
MRC MIX To demonstrate that Level of significance: all hypothesis The trial was powered with a Available efficacy and safety data from all

randomised patients who received at least
one dose of induction therapy were to be
included

Patients who were lost to follow-up, or the
date of death was unknown, were censored at
the date they were last known to be alive and
progression free

'Median duration of follow-up was also calculated for all marked trials using the reverse Kaplan-Meier method
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6.3.7 Provide details of any subgroup analyses that were undertaken and
specify the rationale and whether they were pre-planned or post-hoc.

The Hovon, Pethema and IFM RCTs analysed primary and secondary endpoints,
including response rate, PFS, TTP, and OS, categorised according to the following
patient subgroups: age, sex, ISS staging, cytogenetic classification, and creatinine
clearance (mL/min). The Gimema trial investigated the following patient subgroups:
age, ISS disease stage Il-lll presence of del(13q), LDH, presence of t(4;14) with or
without del(17p), and bone marrow plasma cells. All subgroup analyses were pre-
specified.

Evaluation of a patients’ cytogenetic risk profile is presented here, as this is requested
within the NICE decision problem. However, cytogenetic testing is not routine clinical
practice, nor routinely funded in the UK (Advisory Board Minutes: Appendix 14).

A high risk cytogenetic profile was defined slightly differently in each study to include
the following abnormalities:

¢ HOVON: deletion 13, deletion 17p, t(14,16), or t(4, 14)

o |[FM: deletion 13, deletion 17p, or t(4, 14),

e PETHEMA: t(4,14), or t(14,16)

¢ Gimema: t(4;14) with or without deletion 17p

¢ MRC MIX: gain(1q), deletion 17p, del1p32, t(4;14), t(14;16) or t(14;20)

Patient numbers by subgroup are presented in Table 22, and results in section
6.5.3.4.

Cytogenetic testing was performed at the time of diagnosis for many patients. The
reason for not performing the test for some patients was not reported in the
publication, the protocol or the clinical study report of the trials.

Cytogenetic abnormalities were not stratification criteria for patient's randomisation
except in the IFM trial where the presence of chromosome 13 abnormalities identified
by fluorescence in situ hybridization analysis was used as a stratification criterion.
(Section 6.3.2, Table 16)

Table 22: Subgroups analysed as part of the systematic review analysis

. Cytogenetic subgroups analysed
S M REQIHEDR: NITT Cytogenetic risk profile N randomised
High risk 181
Hovon PAD a7 Standard risk 198
VAD 416 High risk 195
Standard risk 191
High risk 116
VD 240 Standard risk 113
IFM High risk 110
VAD 242 Standard risk 124
High risk 16
V1D 130 Standard risk 66
Pethema - :
™ 197 High risk 20
Standard risk 70
Gimema VTD 236 High risk 53
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Study name Regimen NITT Cytogenetic subgroups analysed
Standard risk 165
High risk 57
D 238 Standard risk 166
High risk 141
CVAD 556 Standard risk 166
MRC MIX . :
cTD 555 High risk 152
Standard risk 167

Participant flow

6.3.8 Provide details of the numbers of patients who were eligible to enter the
RCT(s), randomised, and allocated to each treatment. Provide details of,
and the rationale for, patients who crossed over treatment groups and/or
were lost to follow-up or withdrew from the RCT. This information should
be presented as a CONSORT flow chart.

Patient flow diagrams are presented in Figure 9 to Figure 13.

6.3.8.1

Hovon(10)

Figure 9: Patient flow diagram for Hovon

Not treated
n=3

R

(ITT population)

andomised

n=833

)

v

(ITT population)
n=416

VAD treatment group

PAD treatment group
(ITT population)
n=417

Discontinued (n=65)

Not eligible for further tx. (n=3)
Adverse event (n=16)
Disease progression (n=1)
Death (n=13)

Patient choice (n=5)
Other (n=27)

Discontinued| Recejved induction
n=413

Received induction
n=412

|

|

Safety population

n=411

Safety population
n=410

Discontin n=77,
Allo-SCT (n=20)

Not eligible for further tx. (n=1)
Adverse event (n=10)
Disease progression (n=11)
Death (n=4)

Patient choice (n=12)
Other (n=19)

Continued to
transplant

Continued to
transplant

Discontinued| Received transplant
n=348

Received transplant

Discontinued

Discontinued

Not treated
n=5

Discontin n=.

Not eligible for further tx. (n=6)
Adverse event (n=28)
Death (n=11)

Patient choice (n=6)
Other (n=7)

Discontin n=12!
Allo-SCT (n=25)
Not eligible for further tx. (n=21)
Adverse event (n=50)

n=354

l

l

Received a single transplant (n=424)
Received a tandem transplant (n=275)

Continued to

Continued to

maintenance maintenance
Received Received
maintenance maintenance
n=271 n= 229

Disease progression (n=6)
Death (n=4)
Patient choice (n=6)
Other (n=13)

Page 75 of 241






6.3.82  IFM(11)

Figure 10: Patient flow diagram for IFM
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6.3.8.3

Pethema(9)

Figure 11: Patient flow diagram for Pethema
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6.3.8.4 Gimema(8)

Figure 12: Patient flow diagram for Gimema

‘ 508 patients assessed for eligibility H 28 not eligible ‘
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Discontinued after completion of Completed 3 cycles Completed 3 cycles Discontinued after completion of TD
induction therapy (n=4) [«  of VTD therapy of TD therapy induction therapy (n=7)
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] . _ Completed Completed Discontin n=
Exm;(;rgl) [ mobilisation mobilisation Excessive toxici?y (n=2)
n=219 n=207 Disease progression (n=4)
Discontin ring first Discontinued during first
transplant (n=6) transplant (n=5)
Excessive toxicity (n=4) Excessive toxicity (n=2)
Death (n=2) Death (n=2)
Allo-SCT (n=1)
Discontinued (n=24 Completed first Completed first Discontinued (n=15)
Excessive toxicity (n=7) Da— transplant transplant Excessive toxicity (n=4)
Disease progression (n=1) n=212 n=196 Disease progression (n=1)
Death (n=1) Death (n=1)
Patient choice (n=5) Patient choice (n=3)
Allo-SCT (n=8) Allo-SCT (n=6)
Unconfirmed excessive toxicity (n=1) i i i
Unconfirmed disease progression (n=1) transplant (n=1)
Discontin rin nd transplan Death (n=1)
(n=1)
Death (n=1)
Discontin n=12 Completed second Completed second Discontinued (n=7)
Excessive toxicity (n=8) R transplant transplant Excessive toxicity (n=1)
Disease progression (n=1) n=168 n=166 Disease progression (n=4)
Patient choice (n=3) No granulocyte recovery
Discontinued during (n=1)
consolidation therapy (n=4) Pericarditis (n=1)
Excessive toxicity (n=3) Discontinued during
Disease progression (n=1) consolidation therapy (n=2)
Excessive toxicity (n=1)
Disease progression (n=1)
19 did not receive 14 did not receive
second transplant and second transplant and
diirectly received directly received
consolidation thera consolidation therap
Discontinued (n=8) 165 completed 2 165 completed 2 Discontinued (n=3)
Excessive toxicity (n=1) le—] cycles of VTD cycles of TD Patient choice (n=2)
Disease progression (n=3) consolidation therapy consolidation therapy Hepatic tumour (n=1)
Patient choice (n=2) Discontinued during
Lost to follow-up (n=2) maintenance (n=54)
- Excessive toxicity (n=5)
" O Disease progression (n=44)
Excessive toxicity (n=9) Patient choice (n=4)
Disease progression (n=19) Death (n=1)
Patient choice (n=4)
Death (n=1)
6 did not receive 6 did not receive
consolidation therapy consolidation therapy
and directly received and directly received
I h /I h
Maintenance therapy Maintenance therapy
n=130 n=114
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6.3.8.5  MRC MIX(58)

Figure 13: Patient flow diagram for MRC MIX
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- Discontinued| Clodronic acid plus CVAD Clodronic acid plus CTD >
Death (n=4) (n=278) (n=278) (n=7)
N n (n=4 A Ve =
oor;a::)(n(:g) ) Zoledronic acid plus CVAD Zoledronic acid plus CTD Noc;teha::)?nye)l)
(n=278) (n=277) -
Received CVAD Received CTD
n=540 n=548
Discontin n=364 l l
Patient not fit/ clinician decision
(n=129) 4—{ Eligible for melphalan and autologous SCT ‘
Death (n=93)
Inadpeatlljear:tta Cstlzﬁecglllszz(:)*ls) Patients showing no change or PD
d h _ - after 2 cycles of CTD or CVAD
Other(n=98) | e >l received a third course of
treatment and then may have
- been eligible to receive BD (n=6)
Discontinued (n=618) Received melphalan and autologous SCT T
Not eligible (n=406) (n=747) e
Not willing (n=144) - 383 on zoledronic acid
No reason (n=68) - 364 on clodronic acid
Patients with potential sibling donors
offered a low-intensity allogenic 326 for maintenance
procedure treatment
= - 255 on zoledronic acid (intensive pathway)
No consent received (n=1) - 238 on clodronic acid (intensive pathway)
Withdrew consent (n=1) - 175 on zoledronic acid (non-intensive pathway)
-152 on clodronic acid (non-intensive pathway)

‘ Eligible for ITT analysis ‘

n=818
acid group (0=5) —| = = group (n=5)
Other (n=3) clodronic acid group (n=195) clodronic acid group (n=195) Started thalidomide (n=3)
Missing data (n=2) zoledronic acid group (n=213) zoledronic acid group (n=215) Data missing for treatment
Data missing for treatment received (n=2)
received (n=6) Discontinued from zoledronic acid
Discontinued from zoledronic Initiated thalidomide Did not start thalidomide group (n=3)
acid group (n=13) treatment treatment Started thalidomide (n=1)
Death (n=1) clodronic acid group (n=184) clodronic acid group (n=190) Data missing for treatment
Other (n=12) zoledronic acid group (n=193) zoledronic acid group (n=212) received (n=2)
Data missing for treatment
received (n=7)

6.4 Critical appraisal of relevant RCTs

6.4.1 The validity of the results of an individual study will depend on the
robustness of its overall design and execution, and its relevance to the
decision problem. Each study that meets the criteria for inclusion should
therefore be critically appraised. Whenever possible, the criteria for
assessing published studies should be used to assess the validity of
unpublished and part-published studies. The critical appraisal will be
validated by the ERG. The following are the minimum criteria for
assessment of risk of bias in RCTs, but the list is not exhaustive.
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¢ Was the method used to generate random allocations adequate?

¢ Was the allocation adequately concealed?

e Were the groups similar at the outset of the study in terms of
prognostic factors, for example, severity of disease?

o Were the care providers, participants and outcome assessors
blind to treatment allocation? If any of these people were not
blinded, what might be the likely impact on the risk of bias (for
each outcome)?

e Were there any unexpected imbalances in drop-outs between
groups? If so, were they explained or adjusted for?

¢ |s there any evidence to suggest that the authors measured more
outcomes than they reported?

¢ Did the analysis include an intention-to-treat analysis? If so, was
this appropriate and were appropriate methods used to account
for missing data?

6.4.2 Please provide as an appendix a complete quality assessment for each
RCT. See appendix 3 for a suggested format.

A complete quality assessment of each RCT is presented below in Section 6.4.3, and
in the Appendix 3.

6.4.3 If there is more than one RCT, tabulate a summary of the responses
applied to each of the critical appraisal criteria. A suggested format for
the quality assessment results is shown below.

A summary of results from the critical appraisal is presented in Table 23 (further
details displayed in Appendix 3).

All trials demonstrated high quality with regards to randomisation, patient drop-out,
baseline characteristics, prognostic factors, outcome selection and reporting, and use
of ITT analysis. The quality of the trials with respect to allocation concealment and
blinding was less consistent.

The Gimema and MRC MIX trial specifically stated that patients and investigators
were not masked to the allocation of treatment, and hence the quality of the treatment
allocation concealment during these trials was rated as poor.

All trials had an open-label design; hence, blinding of patients was not performed. Due
to the nature of treatment (i.e., different timing, mode of administration, and number of
cycles associated with different induction regimens), it is not possible to blind patients
and clinicians to treatment. However, in the IFM trial, response assessments were
confirmed by an independent review committee, and during the MRC MIX trial,
assessors of response (from laboratory results) were blinded to treatment allocation.

No trials were judged to be of poor quality, and, hence, none of the trials were
removed from further investigation.
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Table 23: Critical appraisal heat map of studies included in the systematic review
(further detail in Appendix 3)

Study name Allocation | Random- | Blinding | Baseline With- Outcome | Statistical
isation Character- drawl selection analysis
istics and
reporting
Hovon
IFM
PETHEMA
Gimema
MRC MIX

Key: Green = Low risk, Yellow = Uncertain risk; Red = High risk
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6.5 Results of the relevant RCTs

6.5.1 Provide the results for all relevant outcome measure(s) pertinent to the
decision problem. Data from intention-to-treat analyses should be
presented whenever possible and a definition of the included patients
provided. If patients have been excluded from the analysis, the rationale
for this should be given. If there is more than one RCT, tabulate the
responses.

Results presented in the following section have been extracted from the five main
RCTs relevant to the decision problem: the Hovon, IFM, Pethema, Gimema, and MRC
MIX trials(8;58;70-72)

Subgroup analyses are presented according to cytogenetic risk profile.

6.5.2 The information may be presented graphically to supplement text and
tabulated data. If appropriate, please present graphs such as Kaplan-—
Meier plots.

For the four bortezomib-based trials, the Kaplan-Meier plots are presented for OS,
PFS, and TTP from the Hovon, IFM, and Pethema trials (Section 6.5.3.1 and 6.5.3.2).
The Gimema trial reported the KM plots for the TTP or relapse, and PFS; these KM
plots are also presented.

6.5.3 For each outcome for each included RCT, the following information
should be provided.

e The unit of measurement.

o The size of the effect; for dichotomous outcomes, the results ideally should be
expressed as both relative risks (or odds ratios) and risk (or rate) differences. For
time-to-event analysis, the hazard ratio is an equivalent statistic. Both absolute
and relative data should be presented.

¢ A 95% confidence interval.

¢ Number of participants in each group included in each analysis and whether the
analysis was by ‘intention to treat’. State the results in absolute numbers when
feasible.

o When interim RCT data are quoted, this should be clearly stated, along with the
point at which data were taken and the time remaining until completion of that
RCT. Analytical adjustments should be described to cater for the interim nature of
the data.

e Other relevant data that may assist in interpretation of the results may be
included, such as adherence to medication and/or study protocol.

Discuss and justify definitions of any clinically important differences.

e Report any other analyses performed, including subgroup analysis and adjusted

analyses, indicating those pre-specified and those exploratory.

The results for the endpoints relevant to the decision problem are presented below.
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Response rates

Response rates comparing bortezomib-based regimens with other regimens were
reported post-induction and post-transplant. ORR, CR, nCR, VGPR, and disease
progression were reported in all four relevant bortezomib-based RCTs and the MRC
MIX trial (Table 24).

A significantly greater number of patients who received bortezomib-based induction
achieved ORR post-induction compared to VAD treated patients (p<0.001 in both
Hovon and IFM trials). There was also a statistically significant difference with respect
to ORR in favour of VTD compared to TD in the Pethema and Gimema trials (p<0.001
and p<0.0001 respectively).

There were a statistically significantly greater number of patients who achieved CR
when treated with bortezomib-based treatment compared to VAD and TD, post-
induction, across all trials (p<0.001, p=0.01, p<0.001, and p<0.0001 for Hovon, IFM,
Pethema, and Gimema trials respectively). These post-induction complete response
rates were further increased post-transplant. VTD, PAD and VD showed statistically
higher post-transplant complete response (CR) rates than their comparator.

In the IFM trial, similar post-induction or post-transplant response rates were observed
in all categories for the VAD and VD induction regimens with or without DCEP,
indicating that induction intensification with the addition of DCEP did not result in an
improvement of response rates; hence stratified results based upon patient receipt of
DCEP are not reported here.

Both the Gimema and Pethema ftrials reported that a statistically significantly lower
proportion of patients experienced disease progression when treated with VTD
compared with patients treated with TD induction therapy (p=0.0005, and p=0.0004
respectively).
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Table 24: CR, nCR, VGPR and ORR response rates post-induction and post-transplant

Study Induction % (n/N) | P value % (n/N) | P value Reference

name regimen ORR post-induction ORR post-transplant

Hovon PAD 84.2 (351/417) | o 104 77.5 (3230417) | o 104 (70)

VAD 61.3 (255/416) 65.9 (274/416)
VD 77.1 (185/240) 79.6 (191/240)
IFM VAD 60.7 (147/242) | <0-001 74.4 (180/242) | 0179 (72)
VTD 84.6 (110/130) 77.7 (101/130)
Peth <0.001 <0.001 71
emnema o5 61.4 (78/127) 56.7 (72/1127) (71)
. VTD 93.2 (220/236) 93.2 (220/236)
Gimema 75 78.6 (187/238) | ~0-0001 845 (201/238) | 9-00%° )
CVAD 71.2 (396/556) 61.3 (341/556) -
MRC MIX "c1p 82.5 (458/555) | ~0-0001 511 (339/555) | 0-4° (58)
CR post-induction CR post-transplant

PAD 11 (46/417) 22.5 (94/417)

Hovon — "yab 20 (121416) | 0001 53 (51/a16) | <001 (70)
VD 5.4 (13/240) 18.3 (44/240)

IFM VAD 1.2 (31242) 0.010 10.3 (25/242) | %011 (72)
VTD 35.4 (46/130) 46.9 (61/130)

Pethema 75 13.4 (17127) | <0-001 23.6 (30/127) | ~0-001 (71)

. VTD 18.6 (44/236) 37.7 (89/236)

Gimema o5 4.6 (117238) | 00001 57 (5ai238) | 0-0004 (8)
CVAD 8.1 (45/556) 25.4 (141/556) n

MRC MIX 75 13.0 (72555) | 00983 333 (185/555) | 0-00052 (58)
Near CR post-induction Near CR post-transplant

Hovon PAD 7.2 (30/417) ] 10.1 (42/417) | - (70)

VAD 3.4 (14/416) 7.5 (31/416)
M VD 9.2 (22/240) - 19.2 (46/240) | 72)
VAD 5 (12/242) 12.8 (31/242)
VTD 13.8(18/130) | _ 8.5 (11/130) ]
Pethema  rp 3.9 (5/127) 11.0 (14/127) (71)
Gimema V1D - - - -
™ - -
MRC MIx —YAD - -
CTD - ) - )
VGPR post-induction VGPR post-transplant
Hovon PAD 31.9 (133/417) | 25.2 (105/417) | (70)
VAD 13.2 (55/416) 19.2 (80/416)
M VD 225 (54/240) | 25.0 (60/240) | _ 72)
VAD 8.7 (21/242) 21.9 (53/242)
VTD 25 (33/130) -
Pethema o5 15 (19/127) - - i (9)
Gimema | LD = - = -
™ - -
CVAD 19.4 (108/556) 17.1 (95/556) -

MRC MIX "c1p 30.3 (168/555) | 000003 59 (gg/s55) | 073 (58)
Partial response post- Partial response post-
induction transplant

Hovon PAD 34.1 (142/417) | 19.7 (82/417) | (70)

VAD 41.8 (174/416) 26.9 (112/416)
M VD 40 (96/240) ] 17.1 (41/240) | 72)
VAD 45.9 (111/242) 29.3 (71/242)
VTD 35.4 (46/130) | 22.3(29130) | _
Pethema o5 44.1 (56/127) 22.0 (28/127) (71)
Gimema YD - - . -
™ - -
CVAD 43.7 (243/556) 18.9 (105/556) "

MRCMIX" "c1p 39.3 (218/555) | 014 11.9 (66/555) | 00017 (58)
Progressive disease post- Progressive disease post-
induction transplant

Hovon | PAD 1.0 (4/417) | - 1.2 (5/417) | - (70)
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Study Induction % (n/N) P value % (n/N) P value Reference

VAD 3.6 (15/416) 2.6 (11/416)

PV ap At tiona " 000242 1" (72
s B BB e BEE
Gimema (D 23 2‘1”22/2%) 0.0005 | - (8)
o |8 B e

Note: Gimema post transplant data are taken after the first autologous SCT. Note: PETHEMA patient numbers are back calculated from published
percentages for response rates, and hence .are only presented to two significant figures

**P values compare the two induction regimes within the study using modified patient N as stated in the publication (number of patients who received
transplant rather than ITT N; CVAD N=379 ; CTD N=370) Percentages were back calculated from the raw data using ITT N values

Bold text means that data are statistically significant at 0.05 level; ORR= PR or above

‘-“ indicates that the information was not reported
6.5.3.1 Progression Free Survival

Unadjusted PFS HRs are reported for each relevant RCT (Table 25). Kaplan-Meier
plots of PFS stratified by treatment group were reported for the bortezomib-based
RCTs; Hovon, IFM, Pethema, and Gimema trials (Figure 14). The Hovon and IFM
trials only reported PFS HR and CI after adjusting for patient characteristics, such as
baseline ISS stage. Unadjusted PFS values are reported here so as to allow
comparison of consistent PFS results between trials. These unadjusted values were
obtained from the Kaplan-Meier curves for Hovon and IFM using graphical reading of
the curves and calculation methods as described by Tierney and colleagues(181).

Other PFS values reporting PFS adjusted for baseline characteristics are reported in
the CSR or publication linked to each individual trial (adjusted values are noted in
Appendix 7.3).

The trials had a median follow-up of 42 months (Hovon), 33 months (IFM), 35.9
months (Pethema), 36 months (Gimema), and 47 months (MRC MIX). PFS was
maintained for longer in patients treated with bortezomib-based regimens compared to
patients treated with other induction therapies. This difference was statistically
significant comparing VTD to TD (p=0.015 and p=0.0061 in the Pethema and Gimema
trials, respectively), and as part of the unadjusted Hovon trial analysis (PAD vs. VAD
HR=0.82 [95%CI 0.69-0.98]). The comparison of VD vs. VAD in the IFM trial was not
statistically significant at the 95% confidence level.

Page 84 of 241






Table 25: Median PFS (months), and HR of PFS (months) for bortezomib induction

therapy compared to other treatments

Study Induction ITT | Median (95% CI; | Setting HR (95% CI; p Reference
name regimen N p values NR) adjustment value)
PAD 417 | 35.0(30.8, 39.2) )
VAD 416 | 28.1 (24.8, 31.8)
Hovon PAD 417 | 34.5(30.7, 38.3) | Unadjusted (70)
with censoring 0.82" (0.69,
VAD 416 | 28.6 (25.2, 31.8) | Read from 0.98; p=NR)
survival curve
VD 240 | 36.1(32.5,41.1) | Unadjusted t
IFM ( ) | Read from ?'??_ (Q'Zl% (72)
VAD 242 29.7 (263, 372) survival curve A1 p= )
55.5 (31.2, Not
aPethem VD 130 reached) Unadjusted ggg(o:: ’015) (9;71)
D 127 | 27.9 (19.8, 34.6) 945 P=0.
Not reached
VTD 236 | (Not reached, 0.63 (0.45,
Gimema Not reached) Unadjusted 0.88; (8)
42 (Not reached, p=0.0061)
D 238 Not reached)
MRC CTD 555 | 27** (24, 29) : 0.94 (0.81,
MIX CVAD 556 | 25 (23, 26) Unadjusted 1.09; p=0.56) | (°8)

1 Data read from PFS Kaplan-Meier plot
PFS values are without SCT censoring unless otherwise stated
** Per protocol analysis

Bold text indicates that data are statistically significant at 95% confidence level
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Figure 14: PFS Kaplan-Meier curves reported by the Hovon, IFM, Pethema and Gimema
RCTs(70-72), time to progression or relapse as reported by the Gimema RCT(8)
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VTD
—TD

Time to progression

TTP HRs, as presented in the CSR, are displayed in Table 26 (adjusted values are
noted in Appendix 7.3). There was a statistically significant lower hazard of progression
in patients treated with PAD, compared to patients treated with VAD (p=0.010), and in
patients treated with VTD compared to TD (p=0.017). TTP KM curves for the Hovon,
IFM, and Pethema ftrials, and the TTP or relapse KM curve for the Gimema trial are
presented in Figure 15.

The Hovon, IFM, and Pethema trials also reported median TTP (median follow-up of 42

months, 33 months, and 35.9 months, for the Hovon, IFM, and Pethema respectively).
No statistically significant difference in median results was reported.
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Table 26: Median TTP (months), and HR (hazard of progression; months) for TTP
comparing bortezomib induction therapy to other treatments

: Median . HR (95%
el Induction | \rr\ | (959 CI.p | Setting Clip Reference
name regimen values NR) adjustment value)
37.4 (33.3, Unadjusted 0.79%
PAD 417 | 39.8) Read from | (0.66, _
Hovon : . (10;70)
VAD 416 31.7 (27 .4, survival 0.95;
35.4) curve p=0.010)
o a0 | 3008 |nedieed oy
IFM 30.6 272 survival (0.63,1.06; | (11;72)
VAD 242 38.5) curve p=NR)
Not reached
VTD 130 (31.9, Not 0.64 (0.44,
Pethema reached) Unadjusted 0.93; (9;71)
29.0 (23.3, p=0.017)
D 127 45.9)
. VTD 236
Gimema ™ 238 Not reported
CTD 555
MRC MIX CVAD 556 Not reported

1 Data read from PFS Kaplan-Meier plot

Bold text indicates that data are statistically significant at 95% confidence level
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Figure 15: TTP Kaplan-Meier curves reported by the Hovon, IFM, and Pethema RCTs(70-
72), and time to progression or relapse as reported by the Gimema RCT(8)
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Please note. Curve D, time to progression or relapse as reported with respect to the Gimema trial appears upside down compared to the other KM curves.
However each event in the curve represents movement from the progression free state to the progression/relapse state.
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6.5.3.2 Overall Survival

OS unadjusted HRs are reported for each relevant RCT. (Table 27) Kaplan-Meier plots
of OS stratified by treatment group were reported for three of the bortezomib RCTs
(Figure 16). Unadjusted OS data are reported here in order to allow comparison of
consistent data between trials; these comparable results were then used as part of the
MTC described in Section 6.8. Unadjusted values were obtained from the Kaplan-Meier
curves for Hovon and IFM using graphical reading of the curves and calculation
methods as described by Tierney and colleagues(181).

After a median follow-up of 42 months (Hovon), 33 months (IFM), 35.9 months
(Pethema), and 47 months (MRC MIX), median OS had not been reached across the
majority of trials and treatment groups (Table 27). Similarly, median OS was not
reached at the date of reporting cut-off for patients who received CTD in the MRC MIX
RCT.

Clinical experts considered the duration of the RCTs to be too short to allow sufficient
difference to be measured in OS/PFS rates between treatment groups, given the
relatively long survival post-transplant in this population. Furthermore, the heterogeneity
of the trial designs and the post SCT management strategies mean that making firm
conclusions on overall survival of the original induction regimen challenging. In these
studies, although trends towards a difference in OS were observed, median survival
was not reached in many cases (Advisory Board Minutes: Appendix 14).

Table 27: OS HR of death comparing bortezomib to other treatments

Study Induction ITT | Median . HR (95% CI; p
name regimen N (95% Cl) T value) R BEHED
Not reached
PAD 417 | (63.9, not Unadjusted
Hovon reached) Read from 0.8" (0.62, 1.02; (70)
Not reached survival p=NR)
VAD 416 | (59.9, not | curve
reached)
VD 240 | Not reached Unadjusted
M Read from 0.8" (0.54, 1.19; (72)
VAD 242 | Not reached survival p=NR)
curve
55.5
VTD 130 | (55.5, not
reached) . 0.80 (0.48, 1.34; .
Pethema Not reached Unadjusted p=0.393) (9;71)
TD 127 | (50.6, not
reached)
Gimema }I'/BD ggg NR - (p=0.30) (8)
Not reached
MRC CTD 555 | (61, not reached) Unad 0.92 (0.75, 1.13;
- nadjusted = " (58)
MIX CVAD 556 63 p=0.29)
(59, not reached)

1 Data read from PFS Kaplan-Meier plot
* Per protocol analysis
Bold text indicates that data are statistically significant at 95% confidence level
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Figure 16: OS Kaplan-Meier curves reported by the Hovon, IFM, and Pethema trials(70-72)
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6.5.3.3 Proportion of patients who underwent SCT

Although the studies were not powered on this endpoint, the proportion of patients who,
following induction, were actually able to receive a SCT is clearly an important outcome
in this setting. Results across the studies are presented in Table 28. In the Pethema
trial, a higher percentage of patients underwent SCT following induction therapy with
bortezomib, compared to TD. This is due mainly to the high occurrence of disease
progression in patients treated with TD: the rate of discontinuation post-induction was
22% with TD vs. 10% with VTD, rendering these patients ineligible for transplant. Other
reasons for discontinuation were similar in both treatment groups: adverse events
VTD=6%, TD=7%, subject choice VTD=1%, TD=2%, death VTD=2%, TD=5%,
investigator choice VTD=0, TD=2%, unknown VTD=0, TD=1%. This suggests that the
VTD regimen is more effective at ensuring patients were eligible for transplant than the
TD regimen in this study, although no statistical tests were reported. A similar difference
was not observed in the Hovon trial, although comparisons between trials are limited by
the fact that the dosing regimens were different, with only three cycles of induction
being used as opposed to six in Pethema.

A lower percentage of patients received SCT in the MRC MIX trial (both treatment
arms) as patients were judged not fit for transplant by the clinicians; more detailed
reasons for this are not reported.

Table 28: Proportion of randomised patients who underwent SCT following induction
regimens

Study name Induction regimen % patients (n/N) * Reference
Hovon VAD 057 (3487410 0
P VAD o1 6 (1981242) 2
Pethema \-gD 2(1)2 2;2/51/;%)) )
Gmema | VT 350 (om) ®
wRCMX | CVAD e tavoieo) (0

Percentages have been recalculated from the raw data using ITT N numbers. * No statistical test of comparison was performed.

6.5.3.4 Subgroup analysis (Response rate, PFS, TTP, and OS)

Subgroup analysis of response rate, PFS, TTP and OS across trials were evaluated for
subgroups including age, ISS staging, creatinine clearance, and cytogenetic risk. The
point estimates of the odds ratios across these subgroups were consistent with the
treatment effect observed in the ITT population, in that the treatment effects associated
with bortezomib-based induction regimens were consistent across all subgroups. Only
the results by cytogenetic risk group are presented in Table 29 and Table 30. Results
for other subgroups according to age, ISS and creatinine clearance are presented in
Appendix 17.

Page 93 of 241






Table 29: Response rates post-induction and post-transplant for patients with high and
standard cytogenetic risk

Ifoiltr-‘icriﬁuction gRInCR
(number ost-transpl§nt-
e Regimen full | Subgroup achieving (oD eSS v ) Reference
name response/number re_sponse_/numbe_r
with confirmed with confirmed risk
risk status) SEE)
PAD High risk 21 (38/181) 35.9 (65/181)
Hovon Standard risk | 14.1 (28/198) 28.8 (57/198) (70)
VAD High risk 5.6 (11/195) 23.1 (45/195)
Standard risk | 6.8 (13/191) 16.8 (32/191)
VD High risk 20.7 (24/116) 46.6 (54/116)
IEM Standard risk | 7.1 (8/113) 27.4 (31/113) (72)
VAD High risk 6.4 (7/110) 19.1 (21/110)
Standard risk | 6.5 (8/124) 25.8 (32/124)
VTD High risk 56.3 (9/16) 43.8 (7/16)
Pethema Standard risk | 42.4 (28/66) 54.5 (36/66) 1)
- High risk 5.0 (1/20) 20.0 (4/20)
Standard risk | 18.6 (13/70) 35.7 (25/70)
. VTD
Gimema ™ NR
MRC CVAD
MX [ CTD NR

NR indicates data not reported

Table 30: PFS, TTP and OS (months) HR for patients at different cytogenetic risk levels

Study Se_ttlng Indyctlon Risk level HR (95% CI) podiag Reference
name adjustment regimen (months)
PFS
High risk 0.75 (0.59, 0.96) | "AD: 284
Hovon Unadjusted PAD vs. VAD: 22.3 (70)
g VAD Standard 0.87 (0.6, 1.14) | PAD: 398
risk ) R VAD: 36.6
VD vs. High risk 0.90 (0.62, 1.29) &2;2869
IFM Unadjusted VAD — (72)
Standard 0.76 (0.52, 1.11) VD: 37.5
risk ] e VAD: 38.5
High risk 0.71 (0.34, 1.48) VTP: 14.9
Pethema | Unadjusted TD: 8.0 (71)
) VTD vs. Standard 0.87 (054, 1.42) | VTD: 359
TD risk ) R TD: 31.8
Gimema | Adjusted High risk gg;) (0.29, NR (8)
MRC
MIX PFS not reported
TTP
Hovon TTP not reported
IFM TTP not reported
_— 0.8(0.36,1.74) | VTD: 15.5
Pethema | Unadjusted VID vs. rioh ik TD:8.8 (71)
| ™ Standard 0.84 (0.51,1.4) | VTD: 37.1
risk TD: 32.5
Gimema | TTP not reported
MRC
MIX TTP not reported
(01
. PAD vs. I PAD:58.9
Hovon Unadjusted VAD High risk 0.65 (0.46, 0.91) VAD-48.8 (70)
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Study | Sefting Induction | oo jevel | HR (95% Cl) I Reference
name adjustment regimen (months)
ﬁ;i”dard 1.22 (0.78,1.91) | Not reached
IFM OS not reported
. . VTD: 27.3
High risk 1.19 (0.49, 2.87) TD: 40.5
. VTD vs. VTD: Not
Pethema | Unadjusted TD Standard 0.94 (0.37, 2.39) reached (1)
risk ‘ T TD: Not
reached
Gimema | OS not reported
MRC
MIX OS not reported
1p=0.002; *p=0.0174; **p=0.0003; Bold text indicates that data are statistically significant at 95% confidence level (i.e. the 95% confidence interval does not
cross 1)
6.6 Meta-analysis
6.6.1 The following steps should be used as a minimum when
presenting a meta-analysis.
6.6.2 If a meta-analysis is not considered appropriate, a rationale should be

given and a qualitative overview provided. The overview should
summarise the overall results of the individual studies with reference
to their critical appraisal.

It was not appropriate to meta-analyse the bortezomib-based trials because of the
major differences in the design of the four studies. As has been previously described,
these trials were very different in almost all aspects, including the bortezomib
combination regimens, the variable duration of induction, comparator arms and the
differences in study design.

Another consideration was that some of the studies used induction regimens (such as
VAD) that are no longer considered to be standard practice in the UK, which is relevant
to the decision-problem. In the UK, CTD is considered to be the current standard of
care, despite not being licensed for use in this setting.

The systematic review did not identify any trials that compared bortezomib-based
regimens to CTD. It was determined that the only way to synthesise the relevant
evidence was therefore to explore the feasibility of undertaking an MTC (section 6.7).

6.6.3 If any of the relevant RCTs listed in response to section 5.2.4
(Complete list of relevant RCTs) are excluded from the meta-analysis,
the reasons for doing so should be explained. The impact that each
exclusion has on the overall meta-analysis should be explored.

Not applicable

6.7 Indirect and mixed treatment comparisons

6.7.1 Describe the strategies used to retrieve relevant clinical data on the
comparators and common references both from the published
literature and from unpublished data. The methods used should be
justified with reference to the decision problem. Sufficient detail
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should be provided to enable the methods to be reproduced, and the
rationale for any inclusion and exclusion criteria used should be
provided. Exact details of the search strategy used should be provided
in section 9.4, Appendix 4.

Clinical data were derived from the systematic review reported in Section 6.1-6.5; the
search strings for this review are reported in Appendix 2.4. In order to ensure that trials
evaluating relevant pharmacological induction therapy regimens were not excluded
inappropriately, all comparators which could potentially contribute to an MTC were
included at the search stage, and only excluded during citation screening.

6.7.2 Please follow the instructions specified in sections 5.1 to 5.5 for the
identification, selection and methodology of the trials, quality
assessment and the presentation of results. Provide in section 9.5,
appendix 5, and a complete quality assessment for each comparator
RCT identified.

The RCTs included in the MTC have been described and evaluated previously in this
submission, Section 6.1-6.5. A complete quality assessment is provided in Section 6.4
and Appendix 3.

6.7.3 Provide a summary of the trials used to conduct the indirect
comparison. A suggested format is presented below. Network
diagrams may be an additional valuable form of presentation.

Trials used to conduct the indirect comparison and regimens compared in each trial are
presented in Table 31.

Table 31: Summary of the regimen evaluated during the four bortezomib trials and the
MRC MIX trial, used to conduct the MTC

RCT name Intervention Comparator
IFM VD VAD
HOVON PAD VAD

MCR MIX CTD CVAD
GIMEMA

& PETHEMA V1D D

References for these RCTs are reported in Table 12

The network diagram for the evidence structure comprising the four bortezomib trials
and the MRC M IX trial is presented in Figure 17.
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Figure 17: Network diagram for the five trials

HOVON-
65/GMMG-HD4

IEM2005-01 /.. \N_____ CVAD

trial

MRC Myeloma IX

GIMEMA trial

PETHEMA/GEM
trial
— =direct comparison within an RCT, — — = assumed equivalence (affirmed by clinical experts) (Appendix 14)

. = induction regimen stated in the decision problem, O = induction regimen not stated in the decision problem

This work demonstrated that a network is unable to be formed from the available trials.
Specifically, the evidence base provides no ability to directly link between bortezomib-
based regimens and CTD.

The only possible method that was identified in order to link bortezomib-based
regimens to CTD is to make a number of assumptions regarding the relative
effectiveness of different treatment regimens. The two assumptions that underpin an
MTC in this setting are (1) that CVAD and VAD are clinically equivalent and (2) that TD
and CTD are clinically equivalent.

If these assumptions hold, the MTC method allows them to be used simultaneously in a
model whilst providing an estimate of internal coherence of the model (an alternative
would be to perform two separate models, but this would not allow the internal
coherence of the assumptions to be simultaneously evaluated).

The assumption of clinical equivalence between CVAD and VAD adds an element of
uncertainty to the analysis. This issue was one that was discussed carefully in
consultations with clinical experts. In discussions with Janssen, the consensus from the
clinical experts was that this clinical equivalence between CVAD and VAD is indeed
plausible. The justification for this is as follows. Firstly, it is considered that
cyclophosphamide in CVAD is largely redundant as both cyclophosphamide and
doxorubicin (the “A” in CVAD) are alkylating agents, and therefore act via a similar
mechanism of action with no additive effect when used together. Secondly, clinical
practice in the UK is anomalous compared to other European countries; the frequent
addition of cyclophosphamide to induction regimens containing novel agents such as
thalidomide and bortezomib in the UK is considered to be a remnant of MRC

Page 97 of 241





cyclophosphamide trials carried out in myeloma since 1964 (Section 2.6), and the
addition of cyclophosphamide is habit-driven rather than delivering clinical benefit.

Likewise, the addition of cyclophosphamide to TD is considered to have little or no
clinical benefit, and the assumption of clinical equivalence between CTD and TD was
felt to be plausible by the clinical experts who were consulted (Appendix 14). It is
postulated that the redundant addition of low dose cyclophosphamide (500 mg) to
regimens is not evidence-based, and the clinical advice is that there is no additional
benefit conferred by adding cyclophosphamide to either VAD or to TD. (Appendix 14).

6.7.4 Whilst these assumptions of similarity were considered plausible by
clinical experts at the advisory board, it is recognised that there is
considerable uncertainty underlying the mixed treatment comparison
conducted to meet the decision problem. This uncertainty, combined
with the heterogeneity in the trial designs of bortezomib-based
regimens and the acknowledged limitations of MTCs means that
these results should be treated with utmost caution. The most robust
evidence to rely on in this instance are the results of the individual
trials themselves as any form of evidence synthesis is severely
limited in this particular instance. Consequently, the economic
evaluation presented in section 7 was focused only on the
comparison of VTD vs. TD, PAD vs. VAD, and VD vs. VAD. For the
selected trials, provide a summary of the data used in the analysis.

Results for both the primary and secondary endpoints were presented for the five trials
in Section 6.5. The MTC was performed on the following endpoints:

TTP and OS: The MTC of TTP and OS was conducted using time-to-event (HR, 95%
Cl) data. Where unadjusted HR or Cl data were missing or incompletely reported, these
were derived from digitalised versions of the Kaplan-Meier survival curves that were
presented in the clinical trial reports (as the ratio of hazards between treatment groups).
The HR with the 95% CI for OS was not reported in the Gimema trial so this trial was
not included in this analysis. As TTP data were not available from the Gimema or the
MRC MIX ftrials, PFS data was used as a proxy. Data included in the MTC are
summarised in Table 32.

Table 32: Overview of the data included in the MTC for TTP and OS

Trial ‘ Data use_d/ HR 95% lower 95% upper Source
comparison assumption bound bound

TTP

PAD vs. VAD 0.79 0.66 0.95 Hovon
VD vs. VAD TTP 0.82 0.63 1.06 IFM

CTD vs. CVAD 0.941 0.811 1.09t MRC MIX
VTD vs. TD 0.64 0.44 0.93 Pethema
VTD vs. TD 0.631 0.45t 0.88t Gimema
(0]

PAD vs. VAD 0.8 0.62 1.02 Hovon
VD vs. VAD 0S 0.8 0.54 1.19 IFM

CTD vs. CVAD 0.92 0.75 1.13 MRC MIX
VTD vs. TD 0.8 0.48 1.34 Pethema*

1PFS data used as a proxy, as TTP not available

*OS data not available for Gimema
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6.7.5 Please provide a clear description of the indirect/mixed
treatment comparison methodology. Supply any programming
language in a separate appendix.

Mixed treatment comparison

Evidence networks were produced to identify comparative analyses, which were then
performed using an MTC approach. An MTC was undertaken in order to simultaneously
rank all the bortezomib-based regimens and CTD, rather than perform a sequence of
indirect comparisons (Figure 17).

The network included indirect evidence, which allowed a comparison of treatments that
had not been evaluated within individual head-to-head trials, through mediating via a
common comparator and direct evidence. Bayesian MTC analyses were used to
compare the different treatments.

The MTC model was built in WinBUGS 1.4 and provided HRs for treatment
comparisons along with 95% credible intervals (CrL). Models employed Markov chain
Monte Carlo (MCMC) simulation, based upon 20 000 iterations after 10 000 burn-in
iterations (to ensure the model had converged on the posterior distribution prior to the
results being generated by the subsequent updates). A vague prior was assumed for
the treatment effects (N(0,10000)). Sampled values were used to estimate the posterior
medians, the 95% Crl for the HRs and the probabilities for the HRs to be smaller than 1;
treatment efficacy was therefore assessed according to the probability of each
treatment having the largest beneficial effect, calculated as the proportion of simulations
in which the treatment was ranked as most efficacious.

The analysis was performed for all outcomes on ITT data. The deviance information
criterion (DIC), which measures the fit of the model whilst penalising for the number of
effective parameters, was used to determine whether a fixed-effect (FE) or a random
effect (RE) model best fit the data (Table 33). The FE model had the lowest DIC (best
fit), and was therefore selected for reporting results (DIC). A RE model was also carried
out as a sensitivity analysis for comparison of the heterogeneity of data, and for
transparency (Section 6.7.7).

Table 33: Comparison of DIC from fixed effect and random effect models
Response | Fixed effects | Random effects
oS 0.822 0.833
TTP -3.604 -2.276

The methods used are consistent with recommendations provided by the NICE
Decision Support Unit (DSU)(182). The model codes for the fixed effects and random
effects models are tabulated in Appendix 17.

6.7.6 Please present the results of the analysis.

Results are presented in terms of a simultaneous assessment ranking of superiority,
pairwise comparisons of superiority, and pairwise assessment of HRs. Superiority is
demonstrated by a lower HR (of death).

Table 34 and Table 35 display the MTC analysis results with respect to TTP. VTD had
the highest probability of being the most effective treatment (91.0%). Bortezomib-based
regimens, in particular VTD and PAD, had probabilities close to 100% of being superior
to CTD. Patients treated with VTD had significantly lower hazard of progression or
death due to progression compared to CTD treated patients.
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Table 34: HR and CrL for all treatments for TTP (fixed effects model)

Comparison Comparator Median 95% Crl

PAD 0.84 0.66, 1.06
VD vs.CTD/TD 0.87 0.65, 1.17
VTD 0.63 0.49, 0.81
PAD 0.79 0.66, 0.95
VD vs. VAD/CVAD 0.82 0.63, 1.06
VTD 0.60 0.45,0.8

Table 35: Probability of superiority with respect to TTP for different treatment regimens

| . ._ . - Probability of superiority of PFS for different
ntervention Probability of being the most efficacious | treatment regimens

0,
Comparators | éatmentfor TTP (%) PAD (%) VD (%) VTD (%)
CTD/TD 0.0 92.6 81.5 100.0
VAD/CVAD 0.0 99.4 93.2 100.0
VD 45 58.8 - 94.6
VTD 91.0 5.4 5.4 -
PAD 4.4 - 41.2 94.6

Table 36 and Table 37 present these results with respect to the OS outcome. VTD had
the highest probability of being the most effective treatment (41.8%), followed by VD
(27.7%) and PAD (22.6%), CTD/TD (1.6%) and VAD/CVAD (0%).

Table 36: HR and CrL for all treatments for OS (fixed effects model)

Comparison Comparator Median 95% Crl
PAD 0.87 0.63, 1.20
VD vs.CTD/TD 0.87 0.56, 1.35
VTD 0.80 0.48,1.34
PAD 0.80 0.62, 1.03
VD vs. VAD/CVAD 0.80 0.54,1.19
VTD 0.74 0.42,1.28

Table 37: Probability of superiority with respect to OS for different treatment regimens

Intervention . . - Probability of superiority of OS for different
Probability of belng the most efficacious treatment regimens

Comparators | reatmentfor OS (%) PAD (%) VD (%) VTD (%)
CTD/TD 1.6 80.2 73.1 80.1
VAD/CVAD 0.0 96.1 86.7 86.2
VD 27.7 49.8 - 59.4
VTD 48.1 39.6 40.6 -
PAD 22.6 - 50.2 60.4
6.7.7 Please provide the statistical assessment of heterogeneity

undertaken. The degree of, and the reasons for, heterogeneity
should be explored as fully as possible.

The FE model performed as the base case assumes no heterogeneity between the
RCTs. This is consistent with the similarity between patient populations across the
clinical trials as discussed in section 6.3.3 and 6.3.4.

A RE model for the MTC of TTP and OS was carried out as a sensitivity analysis to
account for heterogeneity in the evidence base. It is important to note that a key
assumption underlying RE models is that the effect sizes measurable in each pooled
study are different, but exchangeable. As the number of studies within the MTC is
small, the information required to estimate the between-study variability for the RE
model may be insufficient.
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A vague prior was assumed for the treatment effects (N(0,10000)) of the RE model and
a weakly informative prior (uniform [0-2]) is used for the between study standard
deviation within the RE model.

The prior distribution was somewhat dominating the posterior distribution, given the low
number of trials in the analysis.

As with the FE model, the RE model was formed considering TTP and OS endpoints:
results are presented in terms of a simultaneous assessment ranking of superiority,
pairwise comparisons of superiority, and pairwise assessment of HRs.

Table 38 and Table 39 display these results with respect to the TTP outcome. The trend
of probability of being the most efficacious treatment is similar to those results
calculated using the FE model. As with the FE model, VTD in the RE model had the
highest probability of being the most efficacious treatment. Bortezomib-based regimens,
particularly VTD and PAD, had probabilities >50% of being superior to CTD.

Table 38: HR and CrL for all treatments for TTP (random effects model)

Comparison Comparator Median 95% Crl

PAD 0.84 0.06, 11.11

VD vs.CTD/TD 0.87 0.06, 11.22

VTD 0.64 0.18,2.32

PAD 0.79 0.13,4.9

VD vs. VAD/CVAD 0.82 0.13,5.13

VTD 0.60 0.07, 5.58

Table 39: Probability of superiority with respect to TTP for different treatment regimens

Intervention ._ . - Probability of superiority of TTP for different
Probability of being the most efficacious treatment regimens

Comparators | reatment for TTP (%) PAD (%) VD (%) VTD (%)

CTD/TD 3.4 66.6 62.4 87.0

VAD/CVAD 2.4 75.3 70.9 82.3

VD 18.2 53.9 - 71.3

VTD 56.2 30.1 28.7 -

PAD 19.8 - 46.1 69.9

Table 40 and Table 41 (RE pairwise HRs), present results with respect to the OS
outcome. The three bortezomib-based regimens had similar probabilities of being the
most efficacious treatment (25.5% to 33.7%). There was only a very low probability that
VAD or CTD had the highest benefit in terms of survival (i.e. 4.6% and 9.8%,
respectively).

Table 40: HR and CrL for all treatments for OS (random effects model)

Comparison Comparator Median 95% Crl

PAD 0.87 0.02, 30.23
VD vs.CTD/TD 0.86 0.02, 30.97
VTD 0.80 0.06,9.77
PAD 0.80 0.06, 10.09
VD vs. VAD/CVAD 0.80 0.06, 9.64
VTD 0.74 0.02, 26.21
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Table 41: Probability of superiority with respect to OS for different treatment regimens

. Probability of superiority of OS for different
Intervention Probability of being the most efficacious | treatment regimens
0,
Comparators | réatmentfor OS (%) PAD (%) VD (%) VTD (%)
CTD/TD 9.8 56.5 56.5 61.8
VAD/CVAD 4.6 63.4 62.5 62.1
VD 26.5 49.8 - 52.7
VTD 33.7 46.9 47.3 -
PAD 25.5 - 50.2 53.1
6.7.8 If there is doubt about the relevance of a particular trial, please
present separate sensitivity analyses in which these trials are
excluded.

All clinical trials included in the MTC analyses were considered relevant; therefore a
sensitivity analysis excluding certain trials was not performed.

6.7.9 Please discuss any heterogeneity between results of pairwise
comparisons and inconsistencies between the direct and
indirect evidence on the technologies.

The direction and magnitude of pairwise comparisons are consistent across the MTC
analyses that were performed.

As discussed in Section 6.7.3, an MTC is the only method which enables a comparison
of bortezomib-based induction therapy to CTD. Therefore a comparison of direct and
indirect evidence is not possible.

6.8 Non-RCT evidence

The systematic review (Section 6.1) retrieved five relevant RCTs which provided
information relevant to the decision problem. No non-RCTs compared bortezomib with
CTD in a head-to-head trial; therefore no non-RCTs are detailed in this submission
(Section 6.2.7).

6.9 Adverse events

6.9.1 If any of the main trials are designed primarily to assess safety outcomes
(for example, they are powered to detect significant differences between
treatments with respect to the incidence of an adverse event), please
repeat the instructions specified in sections 5.1 to 5.5 for the identification,
selection, methodology and quality of the trials, and the presentation of
results. Examples for search strategies for specific adverse effects and/or
generic adverse-effect terms and key aspects of quality criteria for
adverse-effects data can found in ‘Systematic reviews: CRD’s guidance for
undertaking reviews in health care’ (www.york.ac.uk/inst/crd). Exact details
of the search strategy used and a complete quality assessment for each
trial should be provided in sections 9.8 and 9.9, appendices 8 and 9.

All five trials reported adverse events which will be described in Section 6.9.2.

6.9.2 Please provide details of all important adverse events for each
intervention group. For each group, give the number with the adverse
event, the number in the group and the percentage with the event. Then
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present the relative risk and risk difference and associated 95%
confidence intervals for each adverse event. A suggested format is shown
below.

AEs that were reported in the post-transplant phase were not included as the drugs
used as part of the procedure, and the process itself, which have associated side
effects that are not relevant or related to the induction therapy under review. Similarly,
AEs across the whole treatment protocol including a post-transplant maintenance
period were not relevant to the decision problem or indication in question, and are
therefore not reported in this submission.

Total AE rates

Across all trials a similar proportion of patients reported any AE, any grade 3/4 AE, and
any serious AE in both the bortezomib and comparator treatment arms (Table 42).
Relative risk (RR) ratios and 95% CI were calculated (183). There were statistically
significant differences between bortezomib-based regimens and the VAD regimen with
respect to: any reported AE (IFM), any grade 3/4 AEs (Hovon and Gimema), and any
serious AEs (Hovon). However, the differences between these treatment groups were
typically small (RR close to 1).

Treatment-related AE rates were similar in both treatment arms across trials. However,
a significantly greater number of total treatment-related AEs were reported during
induction in the VTD treatment arm compared to TD in the Pethema trial (RR=1.42;
95% CI: 1.17-1.73). The two most common treatment-related AEs in the Pethema trial
(pneumonia and peripheral neuropathy) occurred more frequently in the VTD arm
compared to the TD arm. No other bortezomib-relevant statistically significant
differences in treatment-related AEs were reported during the induction phase.

Tolerability

Across all trials, a lower proportion of patients in the bortezomib arm withdrew from
treatment than in the comparator arm; this was statistically significant for TD-treated
patients compared to VTD-treated patients in the Pethema study (RR=0.51; Appendix
8). Across all trials, the main reason for withdrawal was due to adverse events. The
total withdrawal rates, and reasons for withdrawal are tabulated in Appendix 8.
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Table 42: Any reported adverse events across randomised groups for treatment arms across all trials (post-induction)

Hovon IFM Pethema Gimema MRC MIX

Induction regimen PAD VAD RR (95% VD VAD RR (95% | VTD TD RR VvTD :D RR (95% CVAD | CTD RR (95%
9 n (%) | n(%) | CI) n (%) | n(%) | CI) n (%) | n(%) | (95% CI) n (%) (%) CI) n (%) | n(%) | CI)
Safety . 410 411 - 239 239 - 130 126 - 236 238 - 556 555 -
population
Anv AE 405 404 1(0.99, 231 221 1.05 110 102 1.05 i i i i i i
\ (98.78) | (98.3) | 1.02) (96.65) | (92.47) | (1,1.09) | (84.62) | (80.95) | (0.93,1.17)
1.02 79 1.69
Any grade 3/4 323 294 1.1(1.02, | 116 114 ((') 84 52 (40) 47 1.07 (0.79, | 132 (33.19 (1.36, i i i
AE (78.78) | (71.53) | 1.19) (48.54) | (47.7) | | '23)' (37.3) | 1.46) (55.93) ) : 2.08)
1.32 0.83 30 1.13
- 219 166 68 82 34 42 0.78 (0.54, 31 1.04 (0.65, 322 285

Any serious AE (1.14, (0.64, (12.61 (1.01,

(53.41) | (40.39) 1.53) (28.45) | (34.31) 1.08) (26.15) | (33.33) | 1.15) (13.14) ) 1.66) (57.91) | (51.35) 1.26)
Any treatment- | 394 394 1(0.97, 193 190 %6053 97 66 (1i4127 i i i i i i
related AE (96.1) | (95.86) | 1.03) (80.75) | (79.5) | ; 1)' (74.62) | (52.38) | 4 93)'

- data are not reported or non-calculable (zero events).

Bolded values are statistically significant
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The AEs for the Hovon, IFM and Pethema trials are presented in Table 43, Table 44
and Table 45. The tables show the 10 most frequently occurring grade =3 AEs, as
measured by total incidence. Where AEs had the same total incidence they were all
included even though the number of AEs would be more than 10, AEs of special
interest to bortezomib-based therapy i.e. herpes zoster and PN, and for thalidomide-
based therapy i.e. deep-vein thrombosis were also included.

Table 43: Treatment emergent, drug-related grade 23 AEs reported during the Hovon
trial, for induction and transplant phase: 10 most frequently occurring, plus AEs of
special interest

Adverse event Incidence
PAD VAD Total

(n=410) | (n=411) (n=821)
Leukopenia 61.0% 64.2% 62.6%
Thrombocytopenia 49.8% 39.7% 44.7%
Anaemia 15.1% 19.5% 17.3%
Pyrexia 15.4% 17.0% 16.2%
Nausea 16.8% 13.9% 15.3%
Mucosal inflammation 10.2% 10.2% 10.2%
Fatigue 8.5% 10.0% 9.3%
Hypocalcaemia 8.0% 9.5% 8.8%
Pneumonia 8.5% 9.0% 8.8%
Acute phase reaction 7.6% 9.2% 8.4%
Hepatic function abnormal 7.6% 9.2% 8.4%
Peripheral neuropathy - incl. motor, sensory and 8.3% 1.7% 5.0%
polyneuropathy '
Herpes Zoster 6.1% 1.7% 3.9%

Table 44: Treatment emergent, drug-related grade 23 AEs reported during the IFM trial,
for induction and transplant phase: 10 most frequently occurring, plus AEs of special
interest

Adverse event Incidence
VD VAD Total

(n=239) | (n=239) | (n=478)
Neutropenia 10.9% 15.5% 13.2%
Anaemia 9.6% 13.0% 11.3%
Leukopenia 9.2% 7.9% 8.6%
Thrombocytopenia 9.2% 6.3% 7.7%
Lymphopenia 10.0% 5.0% 7.5%
Nausea 6.3% 7.1% 6.7%
Back pain 5.9% 6.7% 6.3%
Pyrexia 3.3% 7.5% 5.4%
Mucosal inflammation 1.7% 6.7% 4.2%
Febrile neutropenia 4.6% 2.9% 3.8%
Vomiting 3.8% 3.8% 3.8%
Asthenia 4.6% 2.9% 3.8%
Pain 4.2% 3.3% 3.8%
Herpes Zoster 0.8% 0.4% 0.6%
Peripheral neuropathy incl. motor, sensory and 6.3% 0.8% 3.6%
polyneuropathy '
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Table 45: Treatment emergent, drug-related grade 23 AEs reported during the Pethema
trial, for induction and transplant phase: 10 most frequently occurring, plus AEs of
special interest

Adverse event Incidence

VTD TD Total

(n=130) | (n=126) | (n=256)

Pneumonia 7.7% 4.0% 5.9%
Peripheral neuropathy - incl. motor, sensory and 6.2% 0.0% 3.1%
polyneuropathy
Pyrexia 3.8% 1.6% 2.7%
Neutropenia 2.3% 3.2% 2.7%
Asthenia 3.8% 1.6% 2.7%
Respiratory tract infection 3.1% 2.4% 2.7%
Septic shock 2.3% 1.6% 2.0%
Anaemia 0.8% 2.4% 1.6%
Hypocalcaemia 0.8% 2.4% 1.6%
Renal failure 0.8% 2.4% 1.6%
Respiratory failure 2.3% 0.8% 1.6%
Arterial embolism 0.8% 2.4% 1.6%
Deep-vein thrombosis 0.8% 0.0% 0.4%
Herpes Zoster 0.0% 0.0% 0.0%

6.9.3 Give a brief overview of the safety of the technology in relation to the
decision problem.

The use of bortezomib in MM has a well established and recognised safety profile.

In these studies, bortezomib-based induction was generally well tolerated. VTD has a
lower withdrawal rate from treatment compared to TD. Furthermore, there is no
significant difference between VAD and bortezomib-based treatment with respect to
treatment-related AE rates.

6.10 Interpretation of clinical evidence

6.10.1 Please provide a statement of principal findings from the clinical
evidence highlighting the clinical benefit and harms from the technology.

The primary clinical aims of bortezomib-based induction therapy in MM patients are to
rapidly achieve a high response rate, whilst causing minimal toxicity, and to preserve
haemopoietic stem cell function to ensure successful SCT. (Advisory Board Meeting
minutes: Appendix 14). Hence, ORR, CR, PFS, and the proportion of patients who
receive SCT, are clinically important endpoints in order to demonstrate the efficacy of
induction therapy. The key findings from the clinical studies identified from the
systematic review were as follows:

e There was a statistically significantly greater post-induction response rate
following bortezomib-based treatment compared to comparators across trials.
The response depth was increased following SCT, in all RCTs.

e There were significantly higher rates of Complete Response (CR) following
bortezomib based treatment compared to the control arms. This is clinically
relevant as post-induction CR correlates with improved overall survival in this
patient population.
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o Bortezomib-based treatment significantly improves PFS. PFS was maintained
longer in patients treated with VTD versus TD (p=0.015 and p=0.0061 in the
Pethema and Gimema trials, respectively). PFS was also higher in the
bortezomib-based treatment arm compared to VAD in both the Hovon and IFM
trials.

e The proportion of patients who underwent SCT was numerically higher in the
bortezomib-based treatment groups compared to the non-bortezomib-based
treatment groups across these trials. This difference was most pronounced in
the Pethema trial, where 80.8% of patients underwent SCT in the VTD arm,
compared to 61.4% in the TD arm.

An MTC was the only possible way to compare PFS and OS of bortezomib-based
induction regimens with CTD. The MTC reported the probability of a treatment being
the most efficacious in terms of PFS. The limitations and assumptions inherent in this
approach have been fully described earlier in the submission.

e Pairwise comparisons of the HR for TTP showed that VTD induction therapy
was superior to CTD (VTD 0.63 95% Crl 0.49-0.81). PAD and VD were also
superior to CTD (0.84; 95% Crl: 0.66, 1.06) (0.87; 95% Crl: 0.65, 1.17),
respectively. There was a 91.0% probability that VTD was the most efficacious
induction regimen presented in this submission, whilst CTD/TD had a 0.0%
probability of being the most efficacious.

e Pairwise comparisons of the HR with respect to OS showed that VTD induction
therapy was superior to CTD, although the result was not statistically
significant (0.80; 95% Crl: 0.48, 1.34). All bortezomib-based induction
regimens have a higher probability than CTD of being the most efficacious
treatment with respect to OS (VTD 48.1%; VD 27.7%; PAD 22.6%; CTD 1.6%)

AEs were experienced by over 80% of patients across all treatment arms; with similar
proportions of patients reporting any AE, any grade 3/4 AE, and any serious AE in
both the bortezomib and comparator treatment arms. Across all trials, a higher
percentage of patients withdrew from treatment at induction in the comparator arm
than in the bortezomib arm. The most commonly reported AEs following bortezomib-
based treatment are in line with the established safety profile of bortezomib.

It is important to note that in the four bortezomib-based studies, bortezomib was given
through the intravenous route. With the recently approved subcutaneous route of
administration, the incidence of peripheral neuropathy is expected to decrease.

In summary, the clinical evidence presented in this submission demonstrates that

bortezomib-based induction therapy improves patient outcomes, whilst maintaining a
well-established safety and tolerability profile.
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6.10.2 Please provide a summary of the strengths and limitations of the clinical-
evidence base of the intervention.

A major strength of the clinical evidence base presented in this submission is that it is
based upon five large, adequately-powered, independently conducted RCTs. Despite
variations in their design, all trials consistently demonstrated that induction with a
bortezomib-based regimen is more clinically effective than a range of standard
comparator regimens. Furthermore, the quality of these RCTs is considered to be high
(Section 6.4). The baseline characteristics of patients and the criteria for inclusion and
exclusion are comparable between the four bortezomib RCTs and the MRC MIX RCT,
allowing comparison between trial results and providing good external validity of the
clinical outcomes.

The major limitations are as follows. Firstly, the studies use a mix of treatment
combinations, trial designs and durations of treatment. This makes the selection of the
most appropriate regimen challenging and adds complexity to the evidence base. The
second limitation is that there are no available direct comparisons of bortezomib-
based regimens to the main comparator of interest, CTD. This is due to the fact that
the UK is the only country in which CTD is commonly used (section 2.6), thus the
MRC MIX trial is the only RCT that includes CTD as a treatment arm. Consequently,
an MTC was deemed to be the only means of comparing bortezomib based treatment
to CTD. The evidence for the assumptions behind the MTC did not fully support the
robustness of the MTC, as can be evidenced by the wide 95% CrLs associated with
each of the comparisons. For TTP in the fixed effects model, the 95% Crls were: 0.66-
1.06 for PAD vs. CTD, 0.65-1.17 for VD vs. CTD and 0.49-0.81 for VTD vs. CTD. For
OS the 95% CrLs were: 0.63-1.20 for PAD vs. CTD, 0.56-1.35 for VD vs. CTD and
0.48-1.34 for VTD vs. CTD.

The inclusion of consolidation and maintenance therapies in the key clinical trials are
another limitation to the submission as they do not reflect UK clinical practice, and
may hinder understanding and interpretation of the efficacy data. However, the fact
that this submission focuses on response rate post-induction and post-transplant (i.e.,
before consolidation or maintenance) negates this issue. Whilst time to event data
collection may have included patients who received maintenance or consolidation
therapy, these data reflect the relative induction treatment effects as results were
reported stratified by induction therapy randomisation. Hence, it is still possible to
compare the relative effects of induction treatments.

6.10.3 Please provide a brief statement of the relevance of the evidence base to
the decision problem. Include a discussion of the relevance of the
outcomes assessed in clinical trials to the clinical benefits experienced
by patients in practice.

The evidence base for addressing the decision problem (outlined in Section 5) is
limited, as there are no RCTs that directly compare bortezomib-based induction to
CTD induction therapies. The primary and secondary outcomes reported in the
relevant RCTs are recognised by leading experts as being clinically important.
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The lack of significant improvement observed in terms of OS in the MTC, following
bortezomib-based induction therapy compared to CTD is not considered to be an
indication of the efficacy of bortezomib-based induction therapy, since (1) the MTC
results are uncertain and (2) OS rates are influenced heavily by the entire 1% line
treatment package (and not only the induction therapies) as well as baseline patient
profile. (Appendix 14) These ftrials all had quite different approaches to post SCT
management, including maintenance treatment. A common facet however was that
the original randomisation was invalidated by the way in which the studies were
designed, making long term OS comparisons challenging. Furthermore, none of the
four bortezomib RCTs was considered by clinical experts to be of sufficient duration to
allow a difference in OS rates to be measured. (Appendix 14)

6.10.4 Identify any factors that may influence the external validity of study
results to patients in routine clinical practice; for example, how the
technology was used in the trial, issues relating to the conduct of the
trial compared with clinical practice, or the choice of eligible patients.
State any criteria that would be used in clinical practice to select patients
for whom treatment would be suitable based on the evidence submitted.
What proportion of the evidence base is for the dose(s) given in the
SPC?

The protocols for MM therapies used in the five RCTs are considered to be broadly
representative of standard clinical practice by clinical experts (Appendix 14). The
baseline characteristics of patients enrolled in these trials are considered
representative of the UK MM patient population and the exclusion criteria for the RCTs
prevented patients over 65 years, those with the most severe disease performance,
and those diagnosed with non-secretory MM from being enrolled in the trials. These
patients are uncommon amongst the general newly-diagnosed MM population.

The main differences in the study protocols compared to standard UK clinical practice
were the use of consolidation, maintenance and intensification therapies following
induction which is not routine practice. Similarly, the practice of receiving a double
transplant as part of the first line treatment is not reflective of clinical practice in the
UK. (Appendix 14)

Regardless of difference in study designs, the evidence presented in this submission
demonstrates that bortezomib-based regimens have been demonstrated to be more
effective induction treatments than alternative treatments including VAD and TD
across a range of clinically relevant outcome measures. In that respect, results across
these studies were consistent.
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7 Cost effectiveness

Introduction to economic evaluation

Given the lack of head-to-head trials comparing bortezomib-based regimens with the
most relevant comparator for the UK (CTD), the uncertainty surrounding the MTC, and
the immaturity of the OS data in the trials presented in Section 6, the Sponsor has
elected to use only three trials in the base case of the economic evaluation: the
Pethema, Hovon and IFM trials. Response rate will be used as the main measure of
efficacy in the modelled evaluation. This approach was chosen for the following
reason:

e Median overall survival had not been reached in the majority of the trials
presented in Section 6; this was not surprising, given the short duration of
these trials compared to the relatively long survival in this patient population.
Consequently, mature survival results of prospective studies in the first-line
treatment of MM have only been published 9 to 13 years after study
initiation(6). Moreover, it has been demonstrated that the survival curves of
different regimens in this population only begin to diverge after several years
post study initiation, given the relatively small number of patients enrolled in
the pivotal studies in first-line treatment of MM(184). As a result, we have
selected to model based upon the primary measure of efficacy in our trials (ie.
response rate), as opposed to overall survival extracted directly from the
currently immature trials. In our model, we have quantified the relationship
between response rate and OS using long-term survival from the older RCTs
in the same patient population, thereby incorporating a mature data set where
median overall survival has been reached.

7.1 Published cost-effectiveness evaluations

Identification of studies

711 Describe the strategies used to retrieve relevant cost-effectiveness
studies from the published literature and from unpublished data held
by the manufacturer or sponsor. The methods used should be
justified with reference to the decision problem. Sufficient detail
should be provided to enable the methods to be reproduced, and the
rationale for any inclusion and exclusion criteria used should be
provided. The search strategy used should be provided as in
section 9.10, appendix 10.

A systematic search of the literature was conducted to identify studies of economic
evaluations or burden of illness studies that evaluated the treatment of newly
diagnosed MM. This review was designed to return both published cost-effectiveness
evaluations described here, and also data to be used as cost and resource use inputs
into the bortezomib economic model.

The following literature databases were searched to identify studies published
between 1st January 2000 to November 2012; Cochrane (including Technology
Assessments and Economic Evaluations databases) searched including records up to
November 1%, MEDLINE (including MEDLINE In-Process, Other Non-Indexed
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Citations) and Excerpta Medica Database (EMBASE) searched until November 13",
Clinical keywords and medical subject headings were included in the search strings,
and these are fully detailed in Appendix 10. To be included in the review, studies had
to meet pre-defined eligibility criteria. Only English language studies were included.
Inclusion criteria for the review are detailed in Table 46. Studies were excluded if they
reported data for a mixed patient population, but did not report results separately for
MM or for adult patients.

Table 46: Inclusion criteria for economic evaluation systematic review

Inclusion criteria Rationale
Budget impact analyses, Resource use studies, These tvpes of economic
Cost/economic burden of illness studies, Cost >¢ P :
. L studies are potential
Study design | analyses, Cost-minimisation analyses, Cost- N
) o sources of data to input
effectiveness analyses, Cost-utility analyses, Cost- | ; :
. e ; into the economic model
benefit analyses, Clinical trial-based analyses
Disease MM Relevant to the decision
problem
Line of First line induction therapy prior to stem cell Relevant to the decision
therapy transplant problem
Interventions Bortezomib, Thalidomide, Vincristine, All are relevant to the
Cyclophosphamide, Lenalidomide, decision problem
Models should be
Language English language only relevant to UK clinical
practice
Stem cell transplant only
became standard
Publication practice towards the end
date 2000 — November 2012 of the 1990s, so this date
was chosen to ensure
results reflected current
clinical practice
Animal/in- Relevant to the decision
. Human only
vitro/human problem
Children/Adu Adults 218 years only Relevant to the decision
It problem
Publication Abstracts and posters
Only articles published in full are unlikely to contain
type -
data to a sufficient level

Citations were first screened by a single reviewer based on the title and abstract
supplied with each citation (Figure 18). In instances where it was not clear whether to
include or exclude citations based on the abstract, the full-text copies were obtained.
Those that did not match the eligibility criteria were excluded during this ‘first pass’. A
second reviewer checked the accuracy of the first reviewer's work and made changes
if necessary. If uncertainty remained, a third reviewer was consulted. Following the
title and abstract screen, full-text copies were obtained of all references that could
potentially meet the eligibility criteria. The inclusion criteria (Table 46) were then
applied to the remaining full-text citations.
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Figure 18: Inclusion flow for the systematic search of economic evaluation studies

Recordsidentified through database
searching (n=365):
EMBASE (n=171)
MEDLINE (n=147)
COCHRANE (n=47)

- Duplicate records excluded
| (n=78)
v
Records after duplicates removed
(n=287)
A
Records screened
(n=287)
Records excluded after
assessmentforinclusion criteria
¥ (n=270)
Fulltext articles assessed for
eligibility
(n=17)
Records excluded after
assessmentforinclusion criteria
(n=10):
P Cost not specified (n=5)
Interventions not of interest (n=2)
Chemotherapy not specified (n=2)
Not transplant specific (n=1)
Cost-effectiveness Costandresource
studiesincluded studiesincluded
(n=3) (n=4)

Description of identified studies

7.1.2 Provide a brief overview of each study, stating the aims, methods,
results and relevance to decision-making in England and Wales.
Each study’s results should be interpreted in light of a critical
appraisal of its methodology. When studies have been identified and
not included, justification for this should be provided. If more than
one study is identified, please present in a table as suggested below.

The literature review identified three cost-effectiveness studies which met the
inclusion criteria and were relevant to the decision problem within this submission;
(185-187) (Table 47). Other cost-effectiveness studies identified during the literature
search were excluded for the following reasons: the cost of treatment was not
specified (n=5), the interventions were not relevant to this submission (n=2), the type
or regimen of chemotherapy treatment was not specified (n=2), or the study was not
specific to patients who received transplant (n=1; Figure 18).

Four cost and resource studies were also included within the review; these are
discussed further in section 7.5
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Table 47: Summary of relevant cost-effectiveness studies

and 5% for costs

-56.5 years (range 45.6—64.1)

. . . Patient | QALYs Life Years Costs (currency) | ICER (per
Study Country Summary of the model :a:'?:t zgrst;latlon (=l number | (intervention, | (intervention, (intervention, QALY
9 Y (N) comparator) comparator) comparator) gained)
. . Euros
Cc_Js_t-ut|I|Fy based on published Undiagnosed, untreated MM Intensive Intensive
clinical trial data . . -€54,446 /
L S chemotherapy: | chemotherapy 2.46 Intensive
. Perspective: Hospital, in . . . QALY
Belgium and - Intensive chemotherapy: 1.81 life years chemotherapy .
Van Agthoven addition to costs of (assessed) (Discounted)
the S -55 years (range 38-65) 261 €67,563
2004(187) medication used at home . .
Netherlands ) T Myeloablative Myeloablative
Time horizon: 36 months . . . . . . -€93,336 / LYG
) S Myeloablative therapy: treatment: treatment: 2.32 life Myeloablative -
Discounting: 4% for costs and (Discounted)
for utility -56 years (range 32—-65) 1.57 years treatment
€80,630
Norwegian Kroner
o . Newly diagnosed, symptomatic (NOK)t
EI?;E: :It't';gl %Zstzd on published | )\, SCT versus MP (US Dollar) NOK 49,000/
Gulbrandsen Norwa: perspective: NR 334 SCT: 5.2 life years QALY
2001(188) Y erspective- . SCT group: 51 years Average QALY MP: 3.7 life years SCT: NOK 314,000 | ($27,000/
Time horizon: NR o
Discounting: 5% for costs gain: 1.2 ($34,000) QALY)
: MP group: 54 years MP: NOK 87,900
($9,500)
Cost-utility based on published | Untreated MM
clinical trial data Canadian dollar
. Perspective: Ontario Ministry SCT group: SCT: 53.5 life years
ggggz;glg) Canada of Health -56.3 years (range 31.9-65.6) 42 Not measured SCT: $32,320 ?jﬁdgc?)ﬁrll_tz 3)
Time horizon: Life time MP: 34.2 life years
Discounting: 3% for survival MP group: MP: $1,803

TAverage cost per patient (discounted) ($1 = NOK 9.25); ICER: Incremental cost-effectiveness ratio; LYG: Life Years Gained; MP: melphalan and prednisolone; NOK: Norwegian Kroner; QALY(s): Quality-adjusted life year(s)
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7.1.3 Please provide a complete quality assessment for each cost-
effectiveness study identified. Use an appropriate and validated
instrument, such as those of Drummond and Jefferson (1996)2 or
Philips et al. (2004)°. For a suggested format based on Drummond and
Jefferson (1996), please see section 9.11, appendix 11.

The three relevant cost-effectiveness studies identified were assessed for quality in
accordance with criteria published by Drummond and Jefferson (1996) (190) (Table 97).

2 Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers of economic submissions to the BMJ.
The BMJ Economic Evaluation Working Party. British Medical Journal 313 (7052): 275-83.

® Philips Z, Ginnelly L, Sculpher M, et al. (2004) Quality assessment in decision-analytic models: a suggested checklist

(Appendix 3). In: Review of guidelines for good practice in decision-analytic modelling in health technology assessment.

Health Technology Assessment 8: 36.
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Table 48 Quality assessment of cost-effectiveness studies included

Study question

Grade (yes / no / not clear / N/A)

Gulbrandsen

26

. Were the details of statistical test(s) and confidence intervals given for stochastic data?

No —confidence intervals not
reported

van Agthoven 2004 2001 Kouroukis 2003

Study design

1. Was the research guestion stated? Yes Yes Yes

2. Was the economic importance of the research question stated? Yes No No

. . . P Yes — stated Yes — stated Yes — stated

3. Was/were the viewpoint(s) of the analysis clearly stated and justified? No - justification No - justification No - justification

4. Was a rationale reported for the choice of the alternative programmes or interventions compared? Yes Yes Yes

5. Were the alternatives being compared clearly described? Yes Yes Yes

6. Was the form of economic evaluation stated? Yes Yes Yes

7. Was the choice of form of economic evaluation justified in relation to the questions addressed? Yes Yes Yes

Data collection

8. Was/were the source(s) of effectiveness estimates used stated? Yes Yes Yes

9. Were details of the design and results of the effectiveness study given (if based on a single study)? Yes N/A Yes

10. Were details of the methods of synthesis or meta-analysis of estimates given (if based on an overview of a

. - N/A Yes N/A

number of effectiveness studies)?

11. Were the primary outcome measure(s) for the economic evaluation clearly stated? Yes Yes Yes

12. Were the methods used to value health states and other benefits stated? Yes Yes Yes

13. Were the details of the subjects from whom valuations were obtained given? Yes Yes Yes

14. Were productivity changes (if included) reported separately? N/A No N/A

15. Was the relevance of productivity changes to the study guestion discussed? N/A Yes N/A

16. Were quantities of resources reported separately from their unit cost? Yes Yes Not clear

17. Were the methods for the estimation of quantities and unit costs described? Yes Yes Yes

18. Were currency and price data recorded? Yes Yes Yes

. . . . . . . No — inflation No No = inflation

19. Were details of price adjustments for inflation or currency conversion given? . N/A - Currency

N/A - Currency conversion .
conversion

20. Were details of any model used given? N/A N/A Yes

21. Was there a justification for the choice of model used and the key parameters on which it was based? N/A N/A Yes

Analysis and interpretation of results

22. Was the time horizon of cost and benefits stated? Yes Yes Yes

23. Was the discount rate stated? Yes Yes Yes

24. Was the choice of rate justified? No No No

25. Was an explanation given if cost or benefits were not discounted? N/A N/A N/A
Yes — details of statistical tests Yes — details of
reported No statistical tests reported

No —confidence intervals
not reported
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27. Was the approach to sensitivity analysis described? Yes Yes Yes
28. Was the choice of variables for sensitivity analysis justified? Yes No Yes
29. Were the ranges over which the parameters were varied stated? No Yes Not clear
30. Were relevant alternatives compared? (That is, were appropriate comparisons made when conducting the

; . Yes Yes Yes
incremental analysis?)

31. Was an incremental analysis reported? Yes Yes Yes
32. Were major outcomes presented in a disaggregated as well as aggregated form? Yes Yes Yes
33. Was the answer to the study question given? Yes Yes Yes
34. Did conclusions follow from the data reported? Yes Yes Yes
35. Were conclusions accompanied by the appropriate caveats? No No No
36. Were generalisability issues addressed? No No No

Adapted from Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers of economic submissions to the BMJ. The BMJ Economic Evaluation Working Party. British Medical
Journal 313 (7052): 275-83. Cited in Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s guidance for undertaking reviews in health care. York: Centre for Reviews and
Dissemination
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7.2

Patients
7.21

De novo analysis

What patient group(s) is(are) included in the economic
evaluation? Do they reflect the licensed indication/CE marking
or the population from the trials in sections 1.3 and 6.3.3,
respectively? If not, how and why are there differences? What
are the implications of this for the relevance of the evidence
base to the specification of the decision problem? For example,
the population in the economic model is more restrictive than
that described in the (draft) SPC/IFU and included in the trials.

The patient group included in this economic evaluation are adult patients with
previously untreated multiple myeloma, eligible for HDT-SCT in line with the scope of
this appraisal and the expected therapeutic indication to be granted.

7.2.2

Please provide a diagrammatical representation of the model
you have chosen.

The model structure reflects the clinical pathway of care for MM patients eligible to a
stem cell transplant first line. A state transition model was developed to assess the
cost-effectiveness of bortezomib-based versus thalidomide-based induction regimens,

Figure 19.

Figure 19. Schematic of the state transition model

Note: Most patients in the NR health states would move directly to 2" Jine treatment. However, a few
patients moved to post-induction PFS or even to SCT health states, as reported in the Pethema trial.

Legend: CR: complete response; NR: non responders; PFS: progression free survival; PR: partial
response; SCT: stem cell trasnplantation
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7.2.3 Please justify the chosen structure in line with the clinical
pathway of care identified in section 2.5.

A state transition model was developed to evaluate the -cost-effectiveness of
bortezomib-based regimens for induction of newly diagnosed myeloma compared to
alternative induction regimens. This model structure was chosen for several reasons:

e This framework provides a structure which is representative of the clinical
pathway of care for transplant-eligible MM patients, enabling consideration of
the very distinct phases of treatment, from induction prior to SCT, SCT, and
post-SCT.

o The key treatment goal in the induction setting is to achieve the maximum
possible depth of response as this has been proven to give patients the highest
chance of proceeding to SCT.(7) This modelling approach, which is designed to
capture these effects, is based upon the post-induction response rate, thereby
isolating the attributable effect of induction on OS.

e Median overall survival had not been reached in the pivotal trials due to the
short duration of the trial compared to the relatively long survival in this patient
population. Accordingly, mature survival results of prospective studies in the
first-line treatment of MM have only been published 9 to 13 years after study
initiation.(6) Moreover, it has been demonstrated that the survival curves of
different regimens in this population only begin to diverge after several years
post study initiation, (184). Given the trials were not powered to detect a
statistically significant difference in OS, a much larger sample size would have
been required to detect a clinically meaningful difference in OS. As a result, we
have selected to model based upon response rate, as opposed to OS extracted
directly from these currently immature trials. In our model, we have quantified
the relationship between response rate and OS using long-term survival from
the older RCTs in the same patient population, thereby incorporating a mature
data set where median overall survival has been reached.

e Although response rates are clearly improved with novel agent combinations
such as VTD, PAD and VD, the demonstration of a significant OS advantage will
always be difficult given the long duration of follow-up required. Accordingly,
clinical experts have recommended three-drug combination therapies such as
VTD as induction therapy prior to HDT-SCT, based upon surrogate markers for
outcome (i.e. response rates, depth of response, and PFS).(7;13)

In approaching the decision problem, a number of potential model structures were
considered. However, it was felt that alternative approaches lacked both the face and
structural validity of the final model that was selected

724 Please define what the health states in the model are meant to
capture.

The state transition model (displayed in Figure 19 above), is described as follows:
In clinical practice, newly diagnosed MM patients eligible for HDT-SCT would receive

induction therapy. A clinical decision would subsequently be taken to offer the patient
(or not) the opportunity to receive a stem cell transplant, based on the post-induction

Page 118 of 241





response and a patient’s willingness and ability to receive HDT and deal with AEs
associated with SCT(191).

In this context, patients enter the model at the start of the induction therapy (randomly
assigned to either VTD or TD, PAD or VAD, and VD or VAD). Post-induction, patients
enter one of three health states: complete response (CR), partial response (PR), or less
than partial response (NR). Patients subsequently proceed to HDT-SCT (SCT group) or
post-induction period (non-SCT group) depending upon their post-induction response
rate. The post-induction response rate also defines the patient’s overall survival.

Post-induction response is the most relevant outcome for an induction regimen as it
directly influences the decision to proceed to SCT. Post-induction response is also a
good surrogate of post-transplant response and 1% line progression free survival, which
are two other key outcomes for MM patients who received a SCT.

Post-induction, several factors can influence the choice of treatment regimen and the
probability that a patient proceeds to transplant. Influencing factors include co-
morbidities, whether a patient can mobilise enough stem cells to harvest, and whether a
patient progresses during the induction, harvest and HDT phases. As these influencing
factors are mainly driven by the characteristics of the patient, rather than the induction
treatment, the state transition model focuses on the post-induction response rate.

Post-induction, all patients are assumed to incur the same survival benefit which is
dependent only upon the response rate they achieve following the induction phase and
is independent of the actual induction regimen that they received. Given the data
limitations associated with the available trials, we believe this is the optimal way to
isolate the effect of VTD over TD, PAD over VAD, and VD over VAD.

Upon progression of disease, patients would then receive a second-line treatment,
followed by a 3™ line treatment after progression on 2" line therapies, and potentially
some further lines of treatment after progression on 3™ line of therapies for the patients
still alive.

Patients entering the model incur utilities, treatment and monitoring costs, and AE-
associated disutility value and costs (during induction phase) relative to each health
state.

Patients entering the ‘absorbing’ death health state incur an end of life cost.

7.2.5 How does the model structure capture the main aspects of the
condition for patients and clinicians as identified in section 2
(Context)? What was the underlying disease progression
implemented in the model? Or what treatment was assumed to
reflect underlying disease progression? Please cross-reference
to section 2.1.

The model captures two key outcomes that are central to the clinical treatment pathway
for MM patients eligible for a SCT: firstly the post-induction response rate which is the
key treatment-related element that determines if a patient can receive a transplant: and
secondly, OS which represents the outcome of primary importance from a therapy in
MM. Broadly, the aim of treatment in MM is to control the disease in order to prolong
survival and maximise patient’'s HRQoL.(7)
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In the model, patients who achieve a post-induction response of at least a PR have a
high probability of receiving (= 82%) a SCT and subsequently would enter a post-
transplant progression free health state until disease progression and start of 2™ line
treatment or death.

Patients who do not achieve a strong enough post-induction response have a lesser
chance of receiving a SCT (< 25%) than those who achieve at least a PR. Those who
do not receive a SCT will directly enter a post-induction progression free health state
until disease progression and start of 2" line treatment.

The ultimate outcome for treating MM patients is to prolong their survival.(7) The state
transition model incorporates OS data post-induction in order to capture this final
treatment outcome. In the base case, in order to model long-term survival based upon
the post-induction response rates, 5-year OS data segmented by response rate were
extracted from the MRC VII trial, described in section 7.3.1. below.(12)

Intermediate outcomes were also considered as part of the economic modelling to
capture how progression of disease over time affects both patient's HRQoL and
treatment and patient management related costs. In order to capture these additional
treatment and monitoring costs as well as and change in HRQoL due to disease
progression, post-induction / post-transplant time to progression (TTP) from the
Pethema trial was used to determine the transition to start of 2" line therapies.

Similarly, transitions from 2™ line treatment to 3™ line treatment and from 3™ line
treatment to further lines of treatment have been taken into account in the state
transition model. These transitions were estimated using the APEX trial data, which
represents the main trial supportive of the use of bortezomib as second-line therapy in
MM patients, which is considered as the standard of care in this line of therapy in the
UK.(39) The APEX ftrial was a randomized clinical trial comparing bortezomib
monotherapy (n=333) vs. high dose dexamethasone (n=336) in patients with relapsed
MM who had received one to three previous therapies.(192)

Other key aspects captured in the model are grade 3 and above AEs (during the
induction phase) and quality of life associated with each health state.
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7.2.6

suggested format is presented below.

Table 49: Key features of analysis

Please provide a table containing the following information and
any additional features of the model not previously reported. A

Factor Chosen | Justification Reference
values
Time horizon Life time | A life time horizon (30 years) was Guide to the
adopted to ensure that all relevant methods of
costs and effects were captured. technology
appraisal
(2008)
Cycle length Monthly | This reflects the length of a course of | Appendix 1,
treatment with VTD (i.e. 28 days) and | draft SmPC
clinical outcomes are reported in
months.
Half-cycle correction None The cycle length is fairly short (1 -
month), thus no half-cycle correction
is required.
Were health effects Yes Utilitv values as reported in the thesis | (187;193-
measured in QALYS; if by Segeren, publication by van 195)
not, what was used? Agthoven, an HTA report and
puiblication on bendamustine for
chronic lymphoid leukemia were used
in the base-case analysis.
Discount of 3.5% for Yes The discount rate applied to both Guide to the
utilities and costs costs and outcomes in the reference | methods of
case was 3.5% per year. technology
appraisal
(2008)
Perspective (NHS/PSS) NHS The model takes the perspective of Guide to the
the NHS England and Wales. methods of
technology
appraisal
(2008)

NHS, National Health Service; PSS, personal social services; QALYs, quality-adjusted life-years; SmPC:
summary of product characteristics; VTD: Velcade® (bortezomib), thalidomide and dexamethasone
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Technology

1.2.7

Are the intervention and comparator(s) implemented in the
model as per their marketing authorisations/CE marking and
doses as stated in sections 1.3 and 1.5? If not, how and why are
there differences? What are the implications of this for the
relevance of the evidence base to the specified decision
problem?

Dosage and administration of the bortezomib-based interventions used in the model (ie
VTD, PAD and VD) are included in the model according to the draft SmPC of
bortezomib, as per the expected Marketing Authorisation.

Both of the comparative regimens (i.e. TD and VAD) are unlicensed regimens.

7.2.8

Please note that the following question refers to clinical
continuation rules and not patient access schemes. Has a
treatment continuation rule been assumed? If the rule is not
stated in the (draft) SPC/IFU, this should be presented as a
separate scenario by considering it as an additional treatment
strategy alongside the Dbase-case interventions and
comparators. Consideration should be given to the following.

e The costs and health consequences of factors as a result of
implementing the continuation rule (for example, any additional
monitoring required).

o The robustness and plausibility of the endpoint on which the rule is
based.

o Whether the ‘response’ criteria defined in the rule can be reasonably
achieved.

o The appropriateness and robustness of the time at which response is
measured.

o Whether the rule can be incorporated into routine clinical practice.

o Whether the rule is likely to predict those patients for whom the
technology is particularly cost effective.

e |Issues with respect to withdrawal of treatment from non-responders and
other equity considerations.

There is no treatment continuation rule specified in the draft SmPC for bortezomib
(Appendix 1). In each of the RCTs, induction regimens were administered for a pre-
determined number of cycles as per each relevant study protocol. Clinical experts have
also stated that in UK clinical practice, all induction regimens would be administered for
a set number of between 3 — 6 cycles, which is consistent with the draft SmPC, which
recommends the use of 4-6 cycles, depending on regimen used. (Appendix 14)
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7.3 Clinical parameters and variables

7.3.1 Please demonstrate how the clinical data were implemented into
the model.

In this section, we are presenting the clinical data that has been used to populate the
model and establish the transitions between the different health states.

From the Induction health state to post-induction response health states

Post-induction response rates (Table 24) obtained from the PETHEMA, Hovon and IFM
trials were used as the main measure of efficacy in the models. An alternative source of
data for post-induction response rate following administration of VTD and TD induction
regimens was used in sensitivity analysis (the GIMEMA trial).

Table 50: Post-induction response rates(70-72)

VTD TD
N=130 N=127
CR (CR+nCR+VgPR) 64 (49.2%) 22 (17.3%)
PR 46 (35.4%) 56 (44.1%)
NR (MR+SD+PD) 20 (15.4%) 49 (38.6%)
PAD VAD
N=417 N=416
CR (CR+nCR+VgPR) 209 (50.1%) 81 (19.5%)
PR 142 (34.1%) 174 (41.8%)
NR (MR+SD+PD) 66 (15.8%) 161 (38.7%)
VD without DCEP VAD without DCEP
N=121 N=121
CR (CR+nCR+VgPR) 49 (40.8%) 19 (15.7%)
PR 44 (36.7%) 53 (43.8%)
NR (MR+SD+PD) 27 (22.5%) 49 (40.5%)

CR: complete response; NR: non responders; MR: minimal response; PD: progressed disease; PR: partial
response; SD: stable disease; TD: thalidomide and dexamethasone; VgPR: very good PR; VTD: Velcade®
(bortezomib), thalidomide and dexamethasone; PAD: Velcade® (bortezomib), doxorubicin,
dexamethasone; VAD: vincristine, doxorubicin, dexamethasone; VD Velcade® (bortezomib),
dexamethasone

The mortality rate during the induction phase was sourced using the Pethema, Hovon
and IFM studies (Table 51).

Table 51: Mortality rate during the induction period(70-72)

Mortality rate during Monthly probability of
induction (6 months) death during induction

VTD 3.8% (5/130) 0.7%

TD 4.8% (6/126) 0.8%

PAD 4.6% (19/410) 1.6%

VAD 5.6% (23/411) 1.9%

VD 0.7% (1/135) 0.2%

VAD 3.7% (5/136) 0.9%

SCT: stem cell transplant; TD: thalidomide and dexamethasone; VTD: Velcade® (bortezomib), thalidomide
and dexamethasone; PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine,
doxorubicin, dexamethasone; VD Velcade® (bortezomib), dexamethasone

Page 123 of 241





For the induction period, the impact of AEs (grade 3 and above) on patient’'s HRQoL
and disease management costs were incorporated into the model. The incidence of
grade 3 and above AEs were obtained from the safety population datasets, including all
subjects randomised who have received at least one dose of study induction drug. In
addition to AEs of special interest for bortezomib and thalidomide, the ten most
common treatment-related AEs (by total incidence) as reported in the CSR of the
Pethema trial were incorporated into the economic model.

From SCT health state to 1! line progression-free health state

In the model, the SCT rates were determined using the proportion of patients who
received a SCT, extracted from the three trials (Table 52).

Table 52: Total SCT rates (70-72)

Total SCT
VTD (N=130) 105 (80.8%)
TD (N=127) 78 (61.4%)
PAD (N=417) 354 (84.9%)
VAD (N=416) 348 (83.7%)
VD (N=121) 100 (82.6%)
VAD (N=121) 106 (87.6%)

SCT: stem cell transplant; TD: thalidomide and dexamethasone; VTD: Velcade® (bortezomib), thalidomide
and dexamethasone; PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine,
doxorubicin, dexamethasone; VD Velcade® (bortezomib), dexamethasone

The mortality rate during the transplant phase was sourced using the three trials (Table
58).

Table 53: Mortality rate during the transplant period(70-72)

Mortality rate during SCT Monthly probability of
(3 months) death during SCT
VTD 0.8% (1/130) 0.3%
TD 0.0% (0/126) 0.0%
PAD 1.2% (5/352) 0.5%
VAD 1.0% (4/347) 0.4%
VD 0.7% (1/106) 0.3%
VAD 0.7% (1/100) 0.3%

SCT: stem cell transplant; TD: thalidomide and dexamethasone; VTD: Velcade® (bortezomib), thalidomide
and dexamethasone; PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine,
doxorubicin, dexamethasone; VD Velcade® (bortezomib), dexamethasone

From post-induction to death

In order to model long-term survival based upon the post-induction response rates, OS
data segmented by response rate was extracted from the MRC VII trial(12;194). The
MRC VII trial was the second RCT to investigate whether HDT with transplant was
more effective than conventional chemotherapy in the treatment of previously untreated
MM patients. It confirmed the results of the landmark IFM90 study(196) that
established HDT-SCT as the standard of care in this patient population, and further
provided support for the notion that response is related to survival.

The MRC VI trial randomised a total of 407 previously untreated MM patients <65
years of age to conventional chemotherapy (n=200), or HDT followed by autologous
SCT (n=201); 6 patients were excluded after randomisation. The objective of the trial
was to compare the two treatment groups with respect to PFS and OS, thus the trial
was powered to detect a statistically significant difference in OS. Response rates were
also compared in the trial, as per the criteria in
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Table 54 below.

Table 54: Response criteria in MRC VI trial (Child et al., 2003)

Response Definition

Complete response (CR) Absence of the original monoclonal paraprotein in
serum and urine by immunofixation, maintained for
a minimum of 6 weeks.

>50% reduction in the level of the serum
monoclonal paraprotein, maintained for a minimum
of 6 weeks.

Partial response (PR)

25-49% reduction in the level of the serum
monoclonal paraprotein maintained for a minimum
of 6 weeks.

Minimal response (MR)

>25% increase in the level of the serum
monoclonal paraprotein, which must also be an
absolute increase of at least 5 g/l and confirmed by
at least one repeated investigation.

Progressive disease (PD)

Note: This table is adapted from Blade et al (1998), which outlines the response criteria of the European Group for Blood
and Marrow Transplantation-International Bone Marrow Transplant Registry (EBMT-IBMTR)

After five years of follow-up, patients in the HDT-SCT group were analysed to
determine whether response was related to OS. The five-year survival was 88.6 months
[95%CI: 61.4-upper CI not reported] amongst the patients who had a CR (defined as
the ‘CR’ health state in the economic model), 39.8 months [95%CI: 33.8-61.4] amongst
the patients who had PR (defined as the ‘PR’ health state in the economic model), and
25.6 months [95% CI: 7.0-31.3] amongst the patients who had MR (defined as the non-
responders ‘NR’ health state in the economic model).

OS was used to transition patients from the post-induction assessment to death; the 5-
year survival rates from MRC VIl trial are presented in Table 55 below.

Table 55: Overall survival by category of post-induction response for scenario analysis
from MRC VII(12)

5 year survival rate Monthly Monthly
Number of 95%CI 95% CI survival probability of
months min max probability death
CR 88.6 61.4 Not 99.2% 0.8%
reported
PR 39.8 33.8 61.4 98.3% 1.7%
NR 25.6 7.0 31.3 97.3% 2.7%

Cl: confidence interval; CR: complete response; NR: non responders; PR: partial response

Another source of long term survival data was used in the model in the scenario
analyses: IFM90 trial.(196)

From 1% line progression-free health state to 2" line treatment health state
Post-transplant time to progression (TTP) was used to determine the transition
probabilities to the start of 2™ line therapies. These disease progression outcomes were

derived from the pivotal trials. An exponential distribution was adopted for the post-
transplant TTP data.
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From 2" to 3" line of treatment and from 3™ line to further lines of treatment
health states

As per the scope of this appraisal, the objective of the model is to demonstrate the cost-
effectiveness of bortezomib-based induction regimen. In this context, constant transition
probabilities were used for the 2" and 3™ line health states between the two
interventions.

The estimates for all treatments in 2" and 3™ line were derived from the APEX trial from
the subgroups of patients with one and two prior lines of treatment respectively. The
APEX trial was chosen as the data source as there is no publication reporting the
outcomes of interest by line of therapy for the 2" and 3™ line treatments (i.e.
bortezomib in combination with dexamethasone (Vel+HDD), cyclophosphamide,
thalidomide, dexamethasone (CTD), lenalidomide, dexamethasone (RD)).

Since the monthly transition probabilities from 2™ line to 3" line treatment health states
and from 3" line to further lines of treatment health state, using the APEX data are very
high, the economic results are not very sensitive to the choice of any parametric
distribution. An exponential distribution was, therefore, adopted for the 2" and 3" line
TTP.

From further lines (4+) of treatment to death

It was assumed that all patients would transition to death from this further line of
treatment health state, therefore, only long term survival data from the MRC VII trial
was applied to this health state.

7.3.2 Demonstrate how the transition probabilities were calculated
from the clinical data. If appropriate, provide the transition
matrix, details of the transformation of clinical outcomes or
other details here.

Transition probabilities from Induction to post-transplant progression free health
state

Post-induction response rates observed during the three trials were used to determine
the post-induction response categories and predict related post-transplant overall
survival rates. Patients who received a transplant would then enter a post-transplant
progression-free health state. Mortality rates during induction and transplant phases
were derived directly from the three trials.

Transition probabilities from post-induction to death
During the period from post-induction onwards, transition to death was estimated using
OS rates from the MRC VIl trial.(12) An exponential distribution was fitted to the MRC

VIl data, and the parameters of the time to event curve are presented in Table 87.

Transition probabilities from post-transplant progression free health state to start
of 2" line treatment health state
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Transition from the post-transplant progression-free health state to start of the 2" line
treatment health state was calculated using TTP from the three trials.

The transition probabilities from the post-transplant progression free health state were
calculated using an exponential time to event curve fitted onto the trial TTP. The
formulas used to fit the exponential distribution are presented below(197):

Transition probabilities from the 2" to 3™ line health state and from 3" to further
lines of treatment health state

Patients who began a 2™ line treatment subsequently remained on 2™ line treatment for
a progression-free period, which was estimated using TTP from the APEX trial. Patients
who progressed are moved to the 3™ line of treatment, and subsequently remained on
3" line treatment for a progression-free period, which was estimated using TTP from
the APEX trial.

An exponential distribution was applied to the TTP data from the APEX ftrial, as the
shape parameter equals 1 (i.e. Weibull distribution equals an exponential distribution).
In this context, the same transition probability formula was used to calculate the
exponential transition probabilities in second and further lines. The parameters of the
time to event curves using the APEX data are presented in Table 87.

Transition probabilities from the further line of treatment health state to death

The OS data from the MRC VII trial was used to determine the duration of time that
patients remain in the further lines of treatment health state and when they will
transition to death.(12) An exponential distribution was fitted to the MRC VII data, and
the parameters of the time to event curve are presented in Table 87.

Summary of transition probabilities

A summary table of all shape and scale parameters for the different time to event
curves is presented in Table 56 and Table 57.

Table 56: Parameters of all time to event curves used following 1% line treatment in the
economic model (rounded to 4 decimals)

Description PETHEMA
From post-transplant PFS to starting 2" line
Exponential
Distribution VTD TD
CR PR NR CR PR NR
TTP scale 0.0004 0.0005 0.0014 0.0002 0.0005 0.0032
TTP shape 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
OS scale n/a n/a n/a n/a n/a n/a
OS shape n/a n/a n/a n/a n/a n/a
HOVON
From post-transplant PFS to starting 2" line
Distribution Exponential

Page 127 of 241





PAD VAD
CR PR NR CR PR NR
TTP scale 0.0005 0.0006 0.0007 0.0006 0.0008 0.0008
TTP shape 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
OS scale n/a n/a n/a n/a n/a n/a
OS shape n/a n/a n/a n/a n/a n/a
IFM
From post-transplant PFS to starting 2" line
Exponential
Distribution VD VAD
CR PR NR CR PR NR
TTP scale 0.0004 0.0005 0.0011 0.0006 0.0008 0.0008
TTP shape 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
OS scale n/a n/a n/a n/a n/a n/a
OS shape n/a n/a n/a n/a n/a n/a

n/a := not applicable OS: overall survival; TD: thalidomide and dexamethasone; TTP: time to progression;
VTD: Velcade® (bortezomib), thalidomide and dexamethasone; PAD: Velcade® (bortezomib), doxorubicin,
dexamethasone; VAD: vincristine, doxorubicin, dexamethasone; VD Velcade® (bortezomib),

dexamethasone

Table 57: Parameters of all time to event curves used in 2

nd 3 and further lines of

treatment in the economic model (rounded to 5 decimals)

Description APEX APEX
From starting 2" line to starting From starting 3" line to further
3" line line
Distribution Exponential Exponential
TTP scale 0.0035 0.0042
TTP shape 1.0000 1.0000
OS scale n/a n/a
OS shape n/a n/a

TTP: time to progression; OS: overall survival

The transition matrices by post-induction response category which is calculated within
the state transition model is shown below.

Table 58: Transition matrices for by post-induction response category

VTD vs. TD
. . To
CR after TD induct

dfter 2 Incuetion 2nd line 3rd line Further line Death
Post-induction / SCT PFS 0.7% 0.8%
g 2nd line 10.2% 0.8%
it | 3rd line 12.0% 0.8%
Further line 0.8%

PR after TD induction To
2nd line 3rd line Further line Death
Post-induction / SCT PFS 1.4% 1.7%
€ | 2nd line 10.2% 1.7%
& | 3rd line 12.0% 1.7%
Further line 1.7%

- - To
NR after TD induction 2ndline | 3rdline Further line Death
g Post-SCT PFS 9.3% 2.7%
i | 2nd line 10.2% 2.7%
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3rd line 12.0% 2.7%
Further line 2.7%
CR after VTD induction To
2nd line 3rd line Further line Death
Post-induction / SCT PFS 1.1% 0.8%
g 2nd line 10.2% 0.8%
s 3rd line 12.0% 0.8%
Further line 0.8%
PR after VTD induction To
2nd line 3rd line Further line Death
Post-induction / SCT PFS 1.4% 1.7%
£ | 2ndline 10.2% 1.7%
i | 3rdline 12.0% 1.7%
Further line 1.7%
NR after VTD induction To
2nd line 3rd line Further line Death
Post-SCT PFS 4.2% 2.7%
€ | 2ndline 10.2% 2.7%
r 3rd line 12.0% 2.7%
Further line 2.7%
PAD vs. VAD
. . To
CR after VAD induction 2nd line 3rd line Further line Death
Post-induction / SCT PFS 1.7% 0.8%
£ | 2ndline 10.2% 0.8%
w | 3rdline 12.0% 0.8%
Further line 0.8%
PR after VAD induction To
2nd line 3rd line Further line Death
Post-induction / SCT PFS 2.3% 1.7%
€ | 2ndline 10.2% 1.7%
r 3rd line 12.0% 1.7%
Further line 1.7%
NR after VAD induction To
2nd line 3rd line Further line Death
Post-SCT PFS 2.5% 2.7%
£ | 2ndline 10.2% 2.7%
w | 3rdline 12.0% 2.7%
Further line 2.7%
CR after PAD induction To
2nd line 3rd line Further line Death
Post-induction / SCT PFS 1.4% 0.8%
€ |2ndline 10.2% 0.8%
i | 3rdline 12.0% 0.8%
Further line 0.8%
PR after PAD induction To |
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2nd line 3rd line Further line Death
Post-induction / SCT PFS 1.8% 1.7%
€ | 2ndline 10.2% 1.7%
T 3rd line 12.0% 1.7%
Further line 1.7%

NR after PAD induction To
2nd line 3rd line Further line Death
Post-SCT PFS 2.0% 2.7%
£ | 2ndline 10.2% 2.7%
r 3rd line 12.0% 2.7%
Further line 2.7%

VD vs. VAD

. . To
CR after VAD Induction 2nd line 3rd line Further line Death
Post-induction / SCT PFS 1.7% 0.8%
€ |2ndline 10.2% 0.8%
r 3rd line 12.0% 0.8%
Further line 0.8%

PR after VAD induction To
2nd line 3rd line Further line Death
Post-induction / SCT PFS 2.4% 1.7%
£ | 2ndline 10.2% 1.7%
i | 3rdline 12.0% 1.7%
Further line 1.7%

NR after VAD induction To
2nd line 3rd line Further line Death
Post-SCT PFS 2.5% 2.7%
€ |2ndline 10.2% 2.7%
r 3rd line 12.0% 2.7%
Further line 2.7%

CR after VD induction To
2nd line 3rd line Further line Death
Post-induction / SCT PFS 1.1% 0.8%
£ | 2ndline 10.2% 0.8%
r 3rd line 12.0% 0.8%
Further line 0.8%

PR after VD induction To
2nd line 3rd line Further line Death
Post-induction / SCT PFS 1.5% 1.7%
€ | 2ndline 10.2% 1.7%
i | 3rdline 12.0% 1.7%
Further line 1.7%

To
NR after VD induction 2nd line 3rd line Further line Death
Post-SCT PFS 3.2% 2.7%
2nd line 10.2% 2.7%
g 3rd line 12.0% 2.7%
e Further line 2.7%
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tp=transition probability, TTP=time to progression, RR: response rate; SCTR/ SCT rate; OS=overall
survival; VTD: Velcade® (bortezomib), thalidomide and dexamethasone; PAD: Velcade® (bortezomib),
doxorubicin, dexamethasone; VAD: 131incristine, doxorubicin, dexamethasone; VD Velcade®
(bortezomib), dexamethasone

7.3.3 Is there evidence that (transition) probabilities should vary over
time for the condition or disease? If so, has this been included in
the evaluation? If there is evidence that this is the case, but it
has not been included, provide an explanation of why it has
been excluded.

The extrapolated results generated using the state transition model in this submission
calibrate extremely well with those long term results reported in the MRC VII and IFM90
trials. (see Table 86) These results demonstrating both internal as well as external
validity were calculated under the assumption of constant mortality rates in second,
third and further line therapies. Given the paucity of data for the later lines of therapy,
the assumption of constant mortality rates was considered appropriate and not felt to
impact negatively on the results of the analysis, particularly with the robust external
validity demonstrated by the model.

The Apex trial results indicate the time-to-progression becomes shorter as disease
progresses. Therefore, the transition probability used in the model is to the third line
treatment is higher than that to the second line treatment.

7.34 Were intermediate outcome measures linked to final outcomes
(for example, was a change in a surrogate outcome linked to a
final clinical outcome)? If so, how was this relationship
estimated, what sources of evidence were used, and what other
evidence is there to support it?

Median overall survival had not been reached in the majority of the trials presented in
section 6; this was not surprising, given the short duration of these trials compared to
the relatively long survival in this patient population. Consequently, mature survival
results of prospective studies in the first-line treatment of MM have only been published
9 to 13 years after study initiation(6). Moreover, Barlogie et al.(184) analysed the long-
term follow-up of eight trials in the MM patient population eligible for transplant,
conducted by the Intergroupe Francophone du Myelome (IFM; known as the IFM
90/94/99-02/99-04 trials), the Southwest Oncology Group (SWOG; known as the S9321
trial), and the University of Arkansas for Medical Sciences (Total Therapy [TT], known
as the TT1/2/3 trials). He demonstrated that the survival curves of different regimens in
this population only begin to clearly diverge after several years post study initiation,
given the relatively small number of patients enrolled in these pivotal studies, coupled
with the relatively long survival in this population (refer to the accompanying 2009
ASCO presentation to Barlogie’s 2010 publication and Figure 20 below).
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Figure 20: Long-term follow-up of IFM90, IFM94, TT and S9321 trials, overall survival at 10
years

As a result, we have selected to model based upon response rate, as opposed to
overall survival extracted directly from these currently immature trials. In our model, we
have quantified the relationship between response rate and OS using long-term
survival from the historical, UK-based MRC VIl trial(12), thereby incorporating a mature
data set where median overall survival has been reached. The long-term OS from the
IFM90 study (displayed in Figure 20 above) is used in the scenario analysis.

In order to further assess the association between maximal response and long-term
outcomes, van de Velde et al (2007) performed a meta-analysis of 21 prospective and
retrospective published studies that specifically reported on the response rate post-
induction/pre-HDT/SCT, which is the comparison of interest to this submission. The
association between post-induction, pre-HDT/SCT response and overall survival was
highly statistically significant (p=0.0015; refer to Table 3, p1404 in the van de Velde
paper), thus confirming the strong relationship between depth of response from
induction and overall survival.

In summary, demonstrating an OS advantage during a clinical trial requires a large
number of patients and a long duration of follow-up. It is therefore widely accepted that
response rate, depth of response, and PFS are appropriate markers for final outcomes
(such as OS) for therapies used in MM. Importantly, on the basis of these surrogate
outcomes, three-drug induction regimens (such as VTD) are now the current standard
of care prior to transplantation(13).

Page 132 of 241





7.3.5 If clinical experts assessed the applicability of values available
or estimated any values, please provide the following details*:

the criteria for selecting the experts

the number of experts approached

the number of experts who participated

declaration of potential conflict(s) of interest from each expert or medical

specialist whose opinion was sought

¢ the background information provided and its consistency with the totality
of the evidence provided in the submission

¢ the method used to collect the opinions

o the medium used to collect opinions (for example, was information
gathered by direct interview, telephone interview or self-administered
questionnaire?)

¢ the questions asked

e whether iteration was used in the collation of opinions and if so, how it

was used (for example, the Delphi technique).

An advisory board was conducted on 26™ October 2012 with four clinical experts, out of
the 7 approached. The objectives were to seek input into the impact of intensive
management of MM patients on the overall care pathway, review the relevant
comparators and several clinical assumptions considered in the model.

Prior to the advisory board, clinicians completed a questionnaire on the management of
MM patients eligible for a transplant. Responses were discussed during the advisory
board to obtain a consensus. Clinical papers of the four bortezomib-based trials and the
MRC MIX were also provided to the clinical experts. More details on the questionnaire
and the participants are available in appendix 14.

Clinical experts estimated the range of cycles they would use for the induction therapies
as well as the distribution of the 2" and 3™ line treatments according to their clinical
practice. (Section 7.4.10) These input data are reported in section 7.3.6. The minutes of
the advisory board are provided in appendix 14.

Summary of selected values

7.3.6 Please provide a list of all variables included in the cost-
effectiveness analysis, detailing the values used, range
(distribution) and source. Provide cross-references to other
parts of the submission. Please present in a table, as suggested
below.

* Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.
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Table 59. Summary of variables applied in the economic models

Variable Value Cl (distribution) Reference to
section in
submission

MODEL SETTING

Cycle length (months) | 1 n/a Section 7.2.6

Time horizon Lifetime n/a Section 7.2.6

Discount rate for 3.5% n/a Section 7.2.6

costs

Discount rate for 3.5% n/a Section 7.2.6

health benefits

EFFECTIVENESS

From start of treatment to post-induction

VTD vs. TD

Median number of VTD=6, TD=6 (71)

induction cycle

Induction period Equals the number of n/a (71), appendix 1

(months) induction cycles (6
months)
Response rate 95% CI Beta distribution Section 6.5.3
VTD Min Max
CR 49,2% 40,7% 57,8% Section 7.3.1.
PR 35,4% 27,4% 43,8%
NR 15,4% 9,7% 22,0%
TD Min Max
CR 17,3% 11,3% 24,3%
PR 44,1% 35,6% 52,8%
NR 38,6% 30,3% 47.2%
Mortality rate during 95% CI Beta distribution Section 7.3.1.
induction phase Min Max
VTD 3.8% 1% 8%
TD 4.8% 2% 9%
PAD vs. VAD
Median number of PAD=3, VAD=3 (70)
induction cycle
Induction period Equals the number of n/a (70) appendix 1

(months) induction cycles (3
months)
Response rate 95% CI Beta distribution Section 6.5.3
PAD Min Max
CR 50.1% 45.3% 54.9% Section 7.3.1.
PR 34.1% 29.6% 38.7%
NR 15.8% 12.5% 19.5%
VAD Min Max
CR 19.5% 15.8% 23.4%
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Variable Value Cl (distribution) Reference to
section in
submission

PR 41.8% 37.1% 46.6%
NR 38.7% 34.1% 43.4%
Mortality rate during 95% CI Beta distribution Section 7.3.1.
induction phase Min Max
PAD 4.6% 2.8% 6.9%
VAD 5.6% 3.6% 8.0%
VD vs. VAD

Median number of VD=4, VAD=4 Reference to be

induction cycle inserted

Induction period Equals the number of n/a , reference to

(months) induction cycles (4 be inserted,

months) appendix 1

Response rate 95% CI Beta distribution Section 6.5.3

VD Min Max
CR 40.8% 32.2% 49.7% Section 7.3.1.
PR 36.7% 28.3% 45.4%
NR 22.5% 15.5% 30.4%
VAD Min Max
CR 15.7% 9.8% 22.7%
PR 43.8% 35.1% 52.7%
NR 40.5% 32.0% 49.3%
Mortality rate during 95% CI Beta distribution Section 7.3.1.
induction phase Min Max
vD 0.7% 0.0% 2.7%
VAD 3.7% 1% 7.4%
From post-induction to SCT
VTD vs. TD
SCT rate 95% CI Beta distribution Section 6.5.3
Min Max Section 7.3.1.
VTD 80.8% 73.6% 87.0%
TD 61.4% 52.8% 69.7%
Mortality rate during 95% CI Beta distribution Section 7.3.1.
SCT phase Min Max
VTD 0.8% 0.0% 3%
TD 0.0% - -
PAD vs. VAD
SCT rate 95% CI Beta distribution Section 6.5.3
Min Max Section 7.3.1.
PAD 84.9% 80.0% 87.0%
VAD 83.7% 81.3% 88.2%
Mortality rate during 95% CI Beta distribution Section 7.3.1.
SCT phase Min Max
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Variable Value Cl (distribution) Reference to
section in
submission

PAD 1.2% 0.4% 2.5%
VAD 1.0% 0.3% 2.1%
VD vs. VAD
SCT rate 95% CI Beta distribution Section 6.5.3
Min Max Section 7.3.1.
VD 87.6% 81.2% 92.9%
VAD 82.6% 75.4% 88.8%
Mortality rate during 95% CI Beta distribution Section 7.3.1.
SCT phase Min Max
VD 0.7% 0.0% 2.7%
VAD 0.7% 0.0% 2.7%

From post-induction to death

OS from post- MRC VIl data 95% ClI Section 7.3.1.

induction to further survival Min Max

line of treatment CR 0.8% 0.6% 11%

PR 1.7% 1.1% 2.0%
NR 2.7% 2.2% 9.4%
From post-SCT to starting 2" line
TTP fromfpost-SCT to | Exponential distribution Section 7.3.7
ne .
start of 2™ line From the pivotal trials,
treatment TTP post-transplant for
patients who receive a
SCT and TTP post-
induction for patients
who did not receive a
SCT
From 2" line to starting 3™ line
Distribution Dirichlet distribution Appendix 14
Min Max (advisory board
rt
Vel+HDD  80% 63%  98% report)
CTD 15% 8.4% 23%
HDD 5% 1.6% 10%

Timed to progression Exponential distribution Section 7.3.7

rd -

to 3" line treatment | From the APEX trial,

patients at 2™ line
therapy (i.e. 1 prior line
therapy): TTP for HDD
and Velcade
monotherapy applied to
Vel+HDD and CTD
From 3" line to starting further lines of treatment
Distribution Dirichlet distribution Appendix 14
Min Max (advisory board
rt
RD 75% 59% 93% report)
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Variable Value Cl (distribution) Reference to
section in
submission

CTD 20% 12% 30%
HDD 5% 1.6% 10%

Time to progression Exponential distribution Section 7.3.7

to further line From the APEX trial,

treatment patients at 3" line

therapy (i.e. 2 prior
lines therapy): TTP for
HDD and Velcade
monotherapy (applied
to RD and CTD).
UTILITIES Beta distribution* 95%CI
| 15" line treatment
From start treatment | 0.57 0.50-0.63 Section 7.4.9
until post-induction
response
From post-induction | 0.65 0.56-0.73 Section 7.4.9
to post-SCT
response
SCT patients CR=0.83 0.67-0.94 Section 7.4.9
(by response) PR=0.76 0.64-0.87
NR=0.65 0.56-0.73
Non-SCT patients Up to 3mos=0.77 0.64-0.88 Section 7.4.9
3-6mos=0.81 0.66-0.92
6-9mos=0.79 0.65-0.90
9-12mos=0.80 0.66-0.91
12-18mos=0.81 0.66-0.92
18+mos=0.77 0.64-0.88

2"%and 3" line 0.69 0.59-0.78 Section 7.4.9

treatments

Further lines 0.64 0.56-0.72 Section 7.4.9

DISUTILITIES

Induction period VTD=0.0072 VTD: 0.00719 - 0.00721 0.02 decrement

TD=0.0048 TD: 0.004795 - 0.004805 | weighted the
incidence of
each AE

COSTS Gamma distribution*

95% ClI
| 15" line treatment
VTD vs. TD

Drug + administration Section 7.5.5

+ prophylaxis + Min Max

monitoring (tests and

consultant visits) VTD £27,889 £22,591 £33,736

TD £8,720 £7,064 £10,548
HDT-SCT £20,511 £16,615 - £24,811 Section 7.5.5
Ongoing treatment £83 for all induction £67-£100 Section 7.5.5

and monitoring costs
during progression-

therapies
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Variable Value Cl (distribution) Reference to
section in
submission

free period

AE management Section 7.5.5

costs during induction Min Max

period VID  £146 £118  £176

TD £145 £117 £175
PAD vs. VAD

Drug + administration Section 7.5.5

+ prophylaxis + Min Max

monitoring (tests and

consultant visits) PAD £11,074 £8,970 £13,396

VAD £2,060 £1,668 £2,491

HDT-SCT £20,511 £16,615 - £24,811 Section 7.5.5

Ongoing treatment £83 for all induction £67-£100 Section 7.5.5

and monitoring costs | therapies

during progression-

free period

AE management Section 7.5.5

costs during induction Min Max

period PAD  £283 £220  £342

VAD £271 £220 £328
VD vs. VAD

Drug + administration Section 7.5.5

+ prophylaxis + Min Max

monitoring (tests and

consultant visits) vD £14,104 £11,425 £17,061

VAD £2,732 £2,213 £3,305

HDT-SCT £20,511 £16,615 - £24,811 Section 7.5.5

Ongoing treatment £83 for all induction £67-£100 Section 7.5.5

and monitoring costs | therapies

during progression-

free period

AE management Section 7.5.5

costs during induction Min Max

period VD  £54 £44 £66

VAD £51 £42 £62

2" line treatment

Drug + administration I Section 7.5.5

+ prophylaxis + Min Max

monitoring Vel+HDD £28,044 | £22716 £33,923

CTD £12,911 £10,459 £15,619

HDD £1,373 £1,112 £1,660
Market share of 3™ Appendix 14
line regimens Vel+HDD 80%

CTD 15%

HDD 5%
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Variable Value Cl (distribution) Reference to
section in
submission

3 line treatment

Drug + administration Section 7.5.5

+ prophylaxis + Min Max

tori
monfloring Vel+HDD £42,693 | £34,583 £51,645
CTD £10,996 £8,907 £13,301
HDD £1,033 £837 £1,250
Market share of 3™ Appendix 14
line regimens Vel+HDD 75%
CTD 20%
HDD 5%

Further lines treatment

Patient monitoring £83 £67-£100 Section 7.5.5.

cost

Death

All lines — end of life £3,627 £2,938 - £4,388 (198)

cost

* A 20% variation around the mean estimate of both costs and utility values was assumed.

Legend: Cl=confidence interval; CR: complete response; CTD: thalidomide in combination with
dexamethasone and cyclophosphamide; HDD: high dose dexamethasone; NR: non responders; OS:
overall survival; PR: partial response; RD: lenalidomide and dexamethasone; SCT: stem cell transplant;
TD: thalidomide and dexamethasone; TTP: time to progression; VTD: Velcade® (bortezomib), thalidomide
and dexamethasone; PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: 139incristine,
doxorubicin, dexamethasone; VD Velcade® (bortezomib), dexamethasone

7.3.7 Are costs and clinical outcomes extrapolated beyond the trial
follow-up period(s)? If so, what are the assumptions that
underpin this extrapolation and how are they justified? In
particular, what assumption was used about the longer term
difference in effectiveness between the intervention and its
comparator? For the extrapolation of clinical outcomes, please
present graphs of any curve fittings to Kaplan—Meier plots.

Life years gained, QALYs and costs are extrapolated beyond the trial follow-up period.
Induction treatment effects are assumed beyond the length of the trials until patients
progress or die.

From the induction health state to post-induction response health states

The post-induction response rates are obtained from the PETHEMA, Hovon and IFM
trial data.

From SCT health state to 1% line progression-free health state

The SCT rates are obtained from the PETHEMA , Hovon and IFM trial data.
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From post-induction to death

The rates of progression from post-induction to start of 2™ line treatment are obtained
from the PETHEMA, Hovon and IFM ftrial data. The rate of death for the period when
patients entering the post-induction health state onwards was extrapolated using the
median OS data from the MRC VI trial.

Due to limited data availability, the only parametric distribution that could be fitted on
the MRC VIl data was an exponential distribution.

Figure 21: Survival curves using MRC VIl data
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Months after the induction phase

From 1st line progression free health state to 2" line treatment health state

The rate of progression from post-transplant to start of 2™ line treatment was derived
from the survival curves fitted on the PETHEMA, Hovon and IFM trial data (Appendix 19
for curve fittings to Kaplan-Meier plots).

Exponential, Weibull and log-logistic distributions were fitted to the patient-level post-
induction TTP data from the Pethema, Hovon and IFM studiesby the induction
treatment option (TD and VTD) and by post-induction response (CR, PR and NR).

The log-logistic curves had better (lower) Akaike Information Criteria (AIC) than the
other two options (AIC for Exponential, Weibull, Log-logistic, respectively: For CR:
132.9, 120.8, 118.1; For PR: 198.2, 193.9, 191.5; For NR: 222.1, 216.9, 201.0).
However, the log-logistic curves lack face validity and clinical plausibility because the
fitted survival curve for patients with CR after the VTD induction is below that for those
with PR beyond approximately 5 years. This would imply that patients with complete
post-induction response would progress to the second line treatment faster than those
with only partial response.
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If the Weibull is used, the fitted survival curve for patients with CR after the VTD
induction regimen is below that for PR after 4 years, and even for NR after 7 years.
Therefore, the Weibull curves also lack face validity and clinical plausibility.

In contrast, the fitted exponential curves do not suffer from similar face validity issues.
Therefore, the exponential distribution was selected for the base-case for the 1st line
TTP (post-transplant / post-induction).

From 1% line progression-free health state to 2™ line treatment, and from 2™ to 3™
line of treatment and from 3™ line to further lines of treatment health states

As described in section 7.3.1, when post-transplant patients progress they are assumed
to move to second line of treatment in which all treatments have progression as
observed in the APEX trial for patients who had received one prior treatment. When
patients progress from 2" line treatment, they move to 3 line treatment, for whom
progression data are obtained from patients of the APEX trial who have had two prior
myeloma treatments.

The rate of progression and death associated with 2" and 3™ line therapies are

obtained from the survival curves fitted to the APEX trial data (Figure 22 and Figure 23)
for curve fittings to Kaplan-Meier plots).

Figure 22. 2" line — Time to progression — APEX
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Figure 23. 3 line - Time to progression — APEX
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From further lines (4+) of treatment to death

Finally, when patients progress at 3" line they move to the further lines of treatment
health state in which they stay until they die, according to the death rates extrapolated
from the MRC VII study.

All parametric survival analyses were performed using the proc lifereg procedure in
SAS version 9.2, with the distribution specified as exponential, weibull and log-logistic.
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7.3.8

Provide a list of all assumptions in the de novo economic model

and a justification for each assumption.

Assumptions

Rationale

From post-induction to death

MRC VIl OS data by post-induction response
categories were used to estimate post-
induction survival

The MRC VI study is the only long term UK-
based study which provides mortality
probabilities based on post-induction
response.

2" line treatment

TTP for Vel+HDD, CTD are assumed to be
the same as for Bortezomib monotherapy

There are no published data reporting the
TTP and OS censored for progression curves

for Vel+HDD and CTD in myeloma patients
with one prior therapy

Constant probabilities for the 2nd and 3rd line | Section 7.3.7
health states were assumed. Exponential
distribution was fitted to the 2nd and 3™ line

TTP.

3" line treatment

TTP for RD and CTD are assumed to be the
same as for bortezomib monotherapy

There are no published data reporting the
TTP curves for CTD, RD in myeloma patients
with two prior therapies.

Further lines

All patients in the further lines of treatment
health state (those who progressed and
those who are progression free) will transition
to the death health state.

7.4 Measurement and valuation of health effects

Patient experience

7.4.1 Please outline the aspects of the condition that most affect

patients’ quality of life.

Figure 1 in section 2.1 shows the natural course of MM, which encompasses an
asymptomatic, symptomatic and an acute terminal phase. The clinical presentation of
MM during the symptomatic phase includes bone disease, renal failure, anaemia,
repeated infections, and hypercalcaemia. Bone disease, occurring in 80-90% of
patients, can result in pain, lytic lesions, pathological fractures and spinal cord
compression(7), whilst renal failure can result in up to 13% of patients requiring dialysis
support (199). Anaemia can present as fatigue, poor exercise tolerance and
breathlessness even after mild exertion and has been associated with a loss in
HRQoL(200). Common infections early on in the disease involve the respiratory tract,
frequently resulting in bronchitis and pneumona, whilst severe hypercalcaemia is
associated with polydipsia, polyuria, dehydration, constipation and neurological
manifestations(201;202). These clinical events contribute to the morbidity associated
with MM and compromise mobility, day-to-day independence and emotional wellbeing,
impacting patients’ HRQoL.
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The effect on HRQoL was confirmed in two large studies in over 800 newly diagnosed
MM patients which showed that pain, fatigue, reduced physical and role function seem
to have an especially distressing effect on patients’ HRQoL (203;204) with symptoms
such as nausea, vomiting, dyspnoea, constipation and diarrhoea being less important
(203;204). Appetite loss and sleep disturbances, although not so important in the study
by Wisloff et al., appeared as some of the more important symptoms in the study by
Gulbrandsen et al. and Segeren(194), respectively.

The importance of clinical symptoms on HRQoL was also highlighted in a review of the
issues which matter most to MM patients. It listed impact on independence/physical
function, social/participatory function, libido/sexual function, role function/changes,
leisure activities/fun and disease-related symptoms, amongst others, as important
(205).

7.4.2 Please describe how a patient’s HRQL is likely to change over
the course of the condition.

As shown in section 2.1, MM is an incurable and progressive disease. Without
treatment to prevent disease progression or provide symptomatic relief, patients will
experience worsening of symptoms and an associated decline in HRQoL.

In newly diagnosed MM patients, HRQoL can be expected to improve during 1% line
treatment as patients undergo chemotherapy induction (or longer cycles of
chemotherapy if not undergoing a transplant) which decreases the tumour cell burden
and improves disease symptoms. In patients intending to undergo a transplant, drug
treatment to assist with the stem cell mobilisation, harvesting, ablation and transplant
and the associated procedures may cause adverse events that temporarily decrease
HRQoL over a few days or several months. Following successful treatment and
recovery of the SCT procedure, patients typically experience a period of remission with
no sign of active disease in the body, allowing them to experience prolonged time
without chemotherapy and improved HRQoL as disease related symptoms are absent.
Despite the expected change in HRQoL during the 1% line treatment, maximising
patients’ quality of life is not the goal of induction therapy, nor is HRQoL considered an
important outcome with regards to the choice of induction therapy. As the disease
progresses, supportive treatment such as bisphosphonates for bone disease and
analgesics for pain relief will alleviate some of the symptoms associated with MM, but
inevitably subsequent relapses and remissions will occur with worsening symptoms and
HRQoL, until palliative care remains the only option. As remission typically becomes
shorter, time in good HRQoL becomes less.

HRQL data derived from clinical trials

7.4.3 If HRQL data were collected in the clinical trials identified in
section 6 (Clinical evidence), please comment on whether the
HRQL data are consistent with the reference case. The following
are suggested elements for consideration, but the list is not
exhaustive.

Method of elicitation.

Method of valuation.

Point when measurements were made.
Consistency with reference case.
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o Appropriateness for cost-effectiveness analysis.
e Results with confidence intervals.

No quality of life data were collected in the RCTs, as maximising quality of life for
patients newly diagnosed with multiple myeloma and eligible for HDT-SCT is not the
primary goal of induction therapy. As discussed above, the primary goal of induction
therapy is to increase the depth of response in order to allow patients to proceed to
HDT-SCT.

Mapping

744 If mapping was used to transform any of the utilities or quality-of-life
data in clinical trials, please provide the following information.

¢ Which tool was mapped from and onto what other tool? For example,
SF-36 to EQ-5D.

¢ Details of the methodology used.

e Details of validation of the mapping technique.

Not applicable

HRAQL studies

7.4.5 Please provide a systematic search of HRQL data. Consider
published and unpublished studies, including any original
research commissioned for this technology. Provide the
rationale for terms used in the search strategy and any inclusion
and exclusion criteria used. The search strategy used should be
provided in section 10.12, appendix 12.

A systematic search of the literature was conducted to identify publications that
identified HRQoL information of relevance to the decision problem.

Published literature databases were examined from 1% January 2000 (since SCT only
became standard practice towards the end of 1990s) until 1% November (Cochrane®),
and 13" November 2012 (Embase® and Medline®). The search strategies and
interfaces of the electronic databases used are provided in appendix 12. The electronic
literature databases included:

e Cochrane® (including CENTRAL, the HTA database, and NHS EED)

e Embase®

e MEDLINE® (including MEDLINE In-Process®)
To be included in the review, citations had to meet pre-defined eligibility criteria (Table
60). In summary, studies were excluded if they did not report results for first line
induction therapy prior to SCT in adult patients (>18 years of age) with MM. Citations

were also excluded if they reported data with respect to mixed patient populations but
did not report separate subgroup data with respect to adults with MM.
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Table 60: Inclusion criteria for HRQoL literature review

Inclusion criteria Rationale
Studies or articles reporting the utility or L
Study design QoL of patients diagnosed with MM who Rreolgl\éagt to the decision
underwent SCT as first line P
Disease MM Relevant to the decision
problem
. Ce . . Relevant to the decision
Line of therapy | First line induction therapy prior to SCT problem
. Bortezomib, Thalidomide, Vincristine, All are relevant to the decision
Interventions . . .
Cyclophosphamide, Lenalidomide problem
Utility/ QoL Required by HTA bodies:
- Ly, EQS5D, SF-36, and EORTC-QLQ-C30 EORTC-QLQ-C30 may be
instruments
mapped to EQ5D
Lanquage Endlish lanauage onl Model inputs should be relevant
guag 9 guag y to UK clinical practice
Stem cell transplant only
became standard practice
Publication 2000 — November 2012 toyvards the end of the 1990s, so
date this date was chosen to ensure
results reflected current clinical
practice
Animal/in- Relevant to the decision
. Human only
vitro/human problem
Children/Adult | Adults 218 years only Relevant to the decision
problem
Publication Abstracts and posters are
tvpe Only articles published in full unlikely to contain a sufficient
yp level of data

Citations were first screened by a single reviewer based on the title and abstract
supplied with each citation (Figure 24). In instances when it was not possible to include
or exclude citations based on the abstract, full-text copies were obtained. Those that did
not match the eligibility criteria were excluded at this ‘first pass’. A second reviewer
checked the accuracy of the first reviewer's work and made changes if necessary. If
uncertainty remained, a third reviewer was consulted. Following the title and abstract
screen, full-text copies of all references that could potentially meet the eligibility criteria
were obtained. The eligibility criteria were then applied to the full-text citations.

The search of literature databases identified 183 citations; following removal of
duplicates (n=30), screening of these citations based on the prespecified inclusion and
exclusion criteria excluded 139 citations. Full texts were then screened according to the
inclusion criteria listed in Table 60. The literature review identified 10 citations that
assessed HRQoL in a relevant patient population (186;187;204;206-212). Four
publications reported data taken from a common patient group (186;204;206;212).
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Figure 24: Inclusion flow for the systematic search of HRQoL studies

Records identified through database
searching (n=183):
EMBASE (n=75)

MEDLINE (n=90)
COCHRANE (n=18)

Duplicate records
> excluded
(n=30)

A4

Records after duplicates removed
(n=153)

A 4

Records screened
(n=153)

Records excluded after
assessment for inclusion
> criteria
(n=139)

A 4

Full text articles assessed for
eligibility
(n=14)

Records excluded after
assessment for inclusion
criteria
(n=4):

Only one time point given
for QOL reporting (n=2)
Study published twice
(n=1)

No data QOL data
reported
(n=1)

A4

A4

10 citations included, which
reported the results of 7 different
studies

Of the citations identified, none compared HRQoL in patients who received induction
therapy as described in the decision problem (i.e. bortezomib and thalidomide based
regimens, section 5). Furthermore, the older studies incorporated treatment not
considered as current clinical practice in the UK (e.g. the use of VAD as induction
chemotherapy, tandem transplant and use of interferon as maintenance therapy).

Of the 10 citations returned by the review, 5 studies (1 as base case, 4 as sensitivity
analyses) were chosen as appropriate to inform the economic model and were
assessed using the following criteria:

o Utilities assessed using the preferred EQ-5D instrument

e Included induction therapies relevant to the decision problem i.e.
bortezomib- and thalidomide-based regimens

o Reflective of clinical practice in the UK
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o Reflective of the patient population in the UK who would undergo transplant

e Provided sufficient data to populate the economic model i.e. post-induction
utility values, long term utility values (>12 months), utility values for
progression (i.e. 2+ lines of treatment), monthly or similar regular
measurements

The assessment process results are displayed in Table 61. The study published by
Gulbrandsen and colleagues in 2004 was assessed separately to linked publications
as it excluded results from patients who had been randomised to interferon
maintenance therapy (unlike results from the linked publications) (188;204;206)
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Table 61: Summary of utility study suitability for use in the economic model

Citation
. Gulbrandsen 2001a,
Assessment item | 102 2012 Etto 2011 | Frodin 2011 Iversen 2010 | JYFO€ GO0t | yap agthoven 2004 | Sulorandsen Gulbrandsen 2001b,
Wisloff 2000
EQ5D v x x x v v x x
. P
Bortezgm|b_ and/ v’ thalidomide ; - ? — insufficient
or thalidomide- ) insufficient . - x x x x x
. x bortezomib . . information
based regimens information
% Induction x Induction regimen
. regimen not not relevant to decision . x Induction regimen not
x Induction x Induction -
Reflect current . ?- . - - relevant to problem ) relevant to decision
- C x Maintenance . - ? — insufficient regimen not . L regimen not
clinical practice in insufficient . . decision problem | x Total body irradiation -, problem
therapy used . . information relevant to relevant to decision .
UK information . % Type of not used anymore x Maintenance therapy
decision problem ; problem
transplant not x Maintenance therapy used
used in UK used
v UK patient
population % Socio- % Inclusion
Reflects the UK xTransplant economic ? — insufficient ? — insufficient criteria based on x Inclusion criteria x Inclusion criteria x Inclusion criteria
patient population specific information - information information based on age based on age based on age
: differences age
not presented in
publication
x Fits model % Fits model % Fits model
x Fits model structure partially, | structure v’ Fits model .
structure ; - - . v’ Fits model
structure no post-induction | partially, no long structure v’ Fits model structure .
x Long term structure v’ Fits model structure
- x Long term values values term values v’ Long term v’ Long term values
Utility data allows ; values . v Long term v Long term
- v Excluded if . v’ Long term x Long term values v’ Excluded if . .
population of the ? Excluded if . x Excluded if x Excluded if progressed
economic model progressed rogressed values values * Excluded if progressed rogressed x Further lines not
x Further lines not prog x Excluded if ? Excluded if progressed x Further lines not prog . .
. x Further . . x Further lines not included
included . progressed progressed % Further lines included .
lines not ; . . included
. x Further lines x Further lines not included
included ] B
not included not included
Suitable for base % < % x < v < <
case
Suitable for < x < < v < v x

sensitivity analyses
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7.4.6 Provide details of the studies in which HRQL is measured. Include the
following, but note that the list is not exhaustive.

Population in which health effects were measured.
Information on recruitment.

Interventions and comparators.

Sample size.

Response rates.

Description of health states.

Adverse events.

Appropriateness of health states given condition and treatment pathway.
Method of elicitation.

Method of valuation.

Mapping.

Uncertainty around values.

Consistency with reference case.

Appropriateness for cost-effectiveness analysis.

Results with confidence intervals.

Appropriateness of the study for cost-effectiveness analysis.

The study designs of the citations which inform utility values in the economic model are
summarised in Table 62.

The studies did not reported adverse event frequency.
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Table 62: Study design and population of the HRQoL studies identified as relevant

Age: 53 (7.2)

started treatment,
but had not passed
the last two QoL
measurement points

140mg/m?) and then double SCT

Population, . . Sample size AT QoL
Study Study type | Country mean age (SD) Recruitment Interventions (N) Elicitation instrument
VAD followed by 2x melphalan 70mg/m? with

van Aathoven Cost-utility Belgium Undiagnosed, SCT
2004(%87) based on an | and untreated MM NR Comparator: VAD without SCT 261 NR EQ-5D

RCT Netherlands | Age: 54 (both groups received interferon

maintenance)

Two 424

pros_pe<.:t|ve Newly diagnosed 3 cycles of VAD followed by (221 HDC,

studies: Denmark MM cyclophosphamide (4 g/m?) followed by G- 203 MP Patient self-
Gulbrandsen comparison ’ Patients in over 100 yelopnosp am) y treatment) . . EORTC QLQ-

Norway and . . CSF 5 mg/kg followed by high-dose reporting via
2004(204) to reference Age: (mean NR) hospitals 2 . . C30
- Sweden melphalan (200 mg/m?) then SCT questionnaires

population HDM <60 Control: intermittent courses of MP 3000 from

through MP >60 ’ general

regression population

All patients
scheduled for
Newly diagnosed :;lltJelr]zli\\//irtsr;erapy at 2 cycles of VAD or

Prospective, MM; untreated or RE Comparator: 2 cycles VAMP Patient self- EQ-5D,
Uyl-de-Groot A L Amsterdam, and . .
2005(207) longitudinal Netherlands gndergomg first- patients who had 51 reporpng via EORTC QLQ-

cohort study line treatment Both treatments followed by HDC (melphalan questionnaires C30
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As part of a cost-utility analysis, van Agthoven and colleagues compared
chemotherapy (n=129) versus intensive chemotherapy followed by myeloablative
chemotherapy with SCT (n=132) and total body irradiation treatment regimens in
patients in the Netherlands and Belgium under the age of 65 years with newly
diagnosed and untreated MM(187). Patients received 3-4 cycles of VAD and two
cycles of intermediate dose melphalan (IDM), whereafter they were randomised to
either receive SCT and interferon maintenance, or interferon maintenance only. Utility
values were derived during this study, but reported in full separately in a thesis by the
co-author Segeren for nine time points - from baseline to 24 months post-
randomisation(194). Utility values reported in the van Agthoven and colleagues
publication were based on the EQ5D and ranged from 0.81 (six months post-
randomisation) to 0.77 (24 months post-randomisation) in the intensive chemotherapy
only arm and 0.75 (24 months post-randomisation) to 0.62 (12 months post-
randomisation). The thesis by Segeren reported utility values at baseline (0.4), post-
VAD (0.57) and post-IDM (0.65). The authors state that patients in an undefined state
following intentionally curative primary therapy would have HRQoL 19.5% lower than
those in the general population, i.e. 0.644. These utility values are displayed in Table
63.

The selection of the van Agthoven study as the base case source of utility values was
based on several factors, but primarily that the utility values were obtained using the
EQ5D, thus eliminating uncertainties around mapped utility results. Using the van
Agthoven publication, the HRQoL values obtained were the most extensive in terms of
the frequency of measurement (pre-induction, post-induction and regularly post-
SCT/no SCT), with only the study by Frodin and the NMSG (Gulbrandsen and
colleagues) studies offering longer duration (24 months vs. 36 months, respectively).
Use of these data allow a more accurate estimation of the evolution of HRQoL of MM
patients who undergo SCT compared to the use of studies of shorter duration or fewer
measurements, and fits in with the structure of the Markov model which has monthly
cycles, thus providing more confidence in the QALY results.

Of the studies chosen to inform utility values in the economic model sensitivity
analyses, two derived utility values using the EQ-5D (187;194;207) (Table 63). The
study reported by Uyl-de-Groot and colleagues also assessed HRQoL using the
EORTC QLQ C-30. The study reported by Gulbransen and colleagues assessed
HRQoL using the EORTC QLQ C-30 only (this study did not use EQ-5D).

It was attempted to map the EORTC QLQ C-30 data to EQ5D for use as part of the
sensitivity analyses. A series of different mapping algorithms were considered(213-
215) .

Use of algorithms were to be determined according to:

e The availability of sufficient EORTC QLQ C-30 data points required for
each mapping algorithm

e The accuracy of the mapping algorithms was assessed by comparing the
results from the EQSD studies with results from the study where mapping
was applied

Unfortunately Gulbransen and colleagues only reported 6 out of 15 items on the
EORTC QLQ-C30 which was insufficient data points for the mapping algorithms
identified. Therefore no mapping was possible and this paper was not used in the
sensitivity analysis.
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Table 63: Utility values reported across different HRQoL studies which assessed utility using the EQ-5D questionnaire

Study Health states reported Utility points reported (at time Study | b Al E [z () —meememene e >
author points) arm Baseline | 3 months 6 12 18 24
months | months | months | months
Segeren _ _ SsCcT 0.57* 0.65% 0.59% 0.65** | 0.62** | 0.69** | 0.75**
2002(194) HRQoL of patients newly EQ-5D — baseline to post-VAD, post-IDM,
Van diagnosed and untreated 3, 6, 12, 18, and 24 months post-
éggloz/fgn with MM randomisation to interferon maintenance No SCT | 0.57% 0.65* 0.77* 0.81%* 0.80%* 0.81%* 0.77%*
EQ-5D - for patients who completed the
questionnaire both at baseline [2 weeks 0.60 0.77
after completion of VAD/VAMP] and at 12 (0.33) (0.13)
. . months (n=12)
HRQoL of patients with MM -
: EQ-5D change from baseline (2 weeks
g?’égte g:%t ma}[?er;(iz\gyoflsvge?;)sw after completion of VAD/VAMP);T2=Day of
2005(207) underaoing first-line hospital discharge after HDM, T3=1 month T5:
treatn?ent%or MM after hospital discharge after HDM 0.52 T2: T3: T4: o T6: T7:
T4=Day of hospital admission for SCT, (0.33) 0.03" | 0.14" | 0.14" 014 0.12" 0.17"
Time points after hospital discharge ’
following SCT: T5=Day of discharge, T6=6
months after, T7=12 months after

Note: Time scales vary between trials (i.e. baseline definition differs)

*Segeren
** van Agthoven

1 Data is mean change from baseline
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747 Please highlight any key differences between the values derived from the
literature search and those reported in or mapped from the clinical trials.

The utility data derived from the literature search represent the only utility data available;
neither HRQoL nor utility were assessed during the clinical trials described in section 6.

Adverse events
7.4.8 Please describe how adverse events have an impact on HRQL.

None of the studies identified in the HRQoL systematic literature review specifically
evaluated the effect of adverse events with induction therapy on HRQoL, which is the
therapy of interest in this submission.

Two studies which evaluated HRQoL in the transplant setting and measured HRQoL post-
induction therapy have shown an increase in QoL from diagnosis to post-induction therapy
and post-HDT using the EQ5D(194;207;216), or an increase in all functional scales on the
EORTC QLQ-C30 from diagnosis to post-treatment/pre-SCT(194;216). Adverse events
experienced with induction therapies may have been included indirectly through its negative
effects on HRQoL, however, as this was not measured and HRQoL increased during this
period, the effect of adverse events on HRQoL cannot be ascertained.

It should be noted that induction therapy forms only the first step of the MM treatment
pathway and that adverse events associated with induction therapy at this stage have little
impact on the overall HRQoL that a patient experiences during the course of their disease.
Additionally, the negative effects of adverse events with induction therapy on HRQoL may be
considered acceptable as they are only experienced in the short term. Moreover, induction
therapy enables patients to proceed to SCT, which extends the number of treatment options
and thus the number of progression-free intervals a patient may experience.

Quality-of-life data used in cost-effectiveness analysis

7.4.9 Please summarise the values you have chosen for your cost-
effectiveness analysis in the following table, referencing values
obtained in sections 7.4.3 to 7.4.8. Justify the choice of utility values,
giving consideration to the reference case.

The systematic literature search, presented in section 7.4.5, did not return any utility values
for multiple myeloma patients achieving different level of response to their induction
treatment. Consequently, an additional literature search was conducted in haematological
cancers (i.e. multiple myeloma, lymphomas and leukaemia) and in the stem cell transplant
setting to identify utility values for different level of response to induction therapies. The
search was conducted in the HTAInsite database.

Four separate searches were conducted in the HTAinsite database for both the NICE and
SMC submissions using the following terms for each search: 1) multiple myeloma, 2)
leukaemia, 3) lymphoma and 4) stem cell transplant. The documents retrieved included the
NICE and SMC guidance documents, the assessment reports and manufacturers
submissions. The documents were screened to identify utility values used and where
relevant, cited papers were retrieved.
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Only one HTA report included utility values for each category of response (complete
responders, partial responders and non responders) (Table 64).(193) The utilities included in
this HTA report were based upon two sources: the baseline utility value in the trial assessing
bendamustine for the 1% line treatment of chronic lymphocytic leukaemia in patients for
whom fludarabine combination chemotherapy is not appropriate, and the publication by
Beusterien et al(195).

In their study, Beusterien et al measured preferences for health states associated with
chronic lymphocytic leukaemia in 89 members of the general population in England and
Scotland. Utilities were obtained using a vignette approach and elicited using the standard
gamble method.

In our economic model, these utilities were therefore applied to the non-stem cell transplant
(SCT) patients only as patients in the bendamustine trial did not receive a SCT (Table 64). It
is important to segment utility values by response category for patients that do not receive a
SCT only, as response rate will have a large impact on patient QoL if they do not undergo
transplant. Conversly, for patients undergoing SCT, the transplant itself has such a
pronounced impact on quality of life that segmenting by response level is not necessary.
The impact of level of response, in this instance, is outweighed by the impact of the SCT
procedure.

Table 64. Published utility values by category of response rate and utility values used in the
economic model

Published utilities (HTA report Utility values used in the economic model

Bendamustine in CLL). (Adapted from

Hoyle et al. Table 12 page 65)

Health state | Mean utility* | Health state | Mean utility

First line (Bendamustine / chlorambucil) First line, post-induction phase for patients without stem
cell transplant (non-SCT patients)

CR (complete response) 0.83 CR (complete response) 0.83

PR (partial response) 0.76 PR (partial response) 0.76

SD (stable disease) 0.70 NR (minimal response, 0.65 (the mid-point

PD (progressive disease) 0.60 stable disease and between 0.60 and 0.70
progressive disease) was used)

*Example of calculation for the complete response health state: utility of 0.70 (baseline utility from the bendamustine RCT) +
0.91 (CR from Beusterien et al) — 0.78 (SD from Beusterien et al) =0.83

A full summary of the utility values used in the base case model is presented in the Table 65
below.

Table 65: Summary of utility values for cost-effectiveness analysis
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UTILITIES Utility value Confidence Reference in Justification
interval submission
(Section 7.4.6)
' 15" line treatment
From start 0.57 0.34-0.78 Segeren thesis: | van Agthoven et al.
treatment until value after VAD | does not report the
post-induction administered. utilities during induction
response therapy
From post- 0.65 0.38-0.88 Segeren thesis: | van Agthoven et al.
induction to value after 2™ does not report the
post-SCT intermediate utilities during induction
response dose melphalan | therapy. Assumption
(IDM) that this would be
administered. reasonable for the
whole period as no
other value (e.g.
immediate post SCT) is
available
SCT patients Up to 3mos=0.59 | 0.35-0.81 Segeren. van Agthoven et al.
Thesis. Value is | does not report values
for reported at 3 months.
value at 3
months post-
randomisation
3-6mos=0.65 0.38-0.88 Van Agthoven Van Agthoven et al.
etal. used asit'sina
published article.
6-9mos=0.68 0.39-0.91 Segeren thesis | van Agthoven et al.
does not report values
up to 9 months
9-12mos=0.62 0.37-0.84 Van Agthoven Segeren does not
12-18mos=0.69 0.39-0.92 et al. report values post 12
ths.
18+mo0s=0.75 0.41-0.97 monins
Non-SCT Complete 0.67-0.94 Beusterien et al. | Segeren does not
patients response report values by level of
(CR)=0.83 response, which is an
Partial response | 0.64-0.87 important factor in the
(PR)=0.76 quality of life of patients
that do not undergo
Non-response 0.56-0.73 transplant g
(NR)=0.65 '
2"%and 3 line 0.69 0.39-0.92 Van Agthoven Average are for the time
treatments et al. points from baseline
(0.4) to post treatment
to 18 month
Further lines 0.644 0.38-0.87 As calculated in van

Agthoven et al.
publication.

A disutility of 0.02 was applied to each patient experiencing an adverse event with an
induction therapy. (section 6.9) A weighted average was then calculated to derive a disutility
for the induction health state. (Table 66)
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Table 66: Summary of disutility values associated with adverse events for cost-effectiveness

DISUTILITIES | Disutility | Confidence | Reference in submission Justification
value interval
1% line 0.02 0.013-0.029 | ScHARR HTA report. This disutility value

treatment Percutaneous vertebroplasty reported in a previous
and percutaneous balloon HTA submission was
kyphoplasty for the treatment used, given the lack of
of osteoporotic vertebral alternative suitable
fractures: a systematic review | disutility values in the
and cost-effectiveness literature
analysis. Aug 2012.(217)

7.4.10 If clinical experts assessed the applicability of values available or

estimated any values, please provide the following details®:

Not applicable

the criteria for selecting the experts

the number of experts approached

the number of experts who participated

declaration of potential conflict(s) of interest from each expert or medical
specialist whose opinion was sought

the background information provided and its consistency with the totality of
the evidence provided in the submission

the method used to collect the opinions

the medium used to collect opinions (for example, was information gathered
by direct interview, telephone interview or self-administered questionnaire?)
the questions asked

whether iteration was used in the collation of opinions and if so, how it was
used (for example, the Delphi technique).

® Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:

Pharmaceutical

Benefits Advisory Committee.
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7.4.11 Please define what a patient experiences in the health states in
terms of HRQL. Is it constant or does it cover potential variances?

HRQoL fluctuations can be expected during 1% line treatment, as patients undergo
chemotherapy induction, stem cell mobilisation, harvesting, ablation with HDM and the stem
cell transplant. Typically, patients will experience an increase in HRQoL during and after
induction chemotherapy as the cancerous cells are destroyed and symptoms improve.
Following transplant, patients experience a period of low HRQoL due to the intensive nature
of the procedure, followed by a gradual improvement in HRQoL until a plateau is reached.
The utility estimates for 1* line treatment in the economic model incorporate (where possible
due to the model structure), the average HRQoL for patients in this health state.

When patients progress their HRQoL may decrease as the tumour burden increases and the
disease symptoms present. On receiving further treatment to decrease the tumour burden,
an improvement in HRQoL can be expected as the patient goes into remission and the
disease symptoms improve. When the myeloma enters a stable phase and there are no
signs of progression, HRQoL may remain stable. In the acute terminal phase HRQoL would
continue to decline as the patient becomes terminally ill, until the patient dies.

These variances are not accounted for in the HRQoL for 2", 3" and further lines treatment.
Instead, a constant HRQoL value is used throughout each line of treatment. For 2™ and 3™
line the HRQOL is lower than 1% line to reflect the progressive nature of the disease.
Similarly, for further lines it is lower than 2" and 3™ line to reflect the progressive nature of
the disease for which there are fewer treatment options available than for 1%, 2™ or 3™ line
treatment, and increased age of the patient (nearly 40% of patients survive for five years and
15-19% survive to 10 years post diagnosis(3)).

7.4.12 Were any health effects identified in the literature or clinical trials
excluded from the analysis? If so, why were they excluded?

No studies were identified that captured utility values for the interventions relevant to the
decision problem, so although not explicitly excluded, any effects they may have had were
not included. Instead, the effect of another induction therapy (VAD) was reflected in the
utilities used for 1% line therapy as this was the only data available.

The baseline utility value i.e. prior to the start of induction therapy, was not included as the
model starts from commencement of induction therapy. No other utility values for the base
case were excluded.

7.4.13 If appropriate, what was the baseline quality of life assumed in the
analysis if different from health states? Were quality-of-life events
taken from this baseline?

Not applicable

7.4.14 Please clarify whether HRQL is assumed to be constant over time. If
not, provide details of how HRQL changes with time.

As described in section 7.4.11, HRQoL changes over time according to the course of the
disease and lines of therapy available. HRQoL is assumed to be constant over time as long
as a patient remains within the same health state.
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7.4.15 Have the values in sections 7.4.3 to 7.4.8 been amended? If so,
please describe how and why they have been altered and the
methodology.

Not applicable
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7.5 Resource identification, measurement and valuation

NHS costs

7.5.1 Please describe how the clinical management of the condition is
currently costed in the NHS in terms of reference costs and the
payment by results (PbR) tariff. Provide the relevant Healthcare
Resource Groups (HRG) and PbR codes and justify their selection.
Please consider in reference to section 2.

For all lines of therapy the tariffs relevant to the clinical management of MM patients are the
2012-13 Chemotherapy Regimens List(65), the 2011-12 National Schedule Reference
Cost(66) and the British National Formulary(BNF), November 2012 edition (218).

Specifically, the cost of chemotherapy and prophylactic medication were collected from the
BNF whilst administration of chemotherapy drugs was based on the delivery HRG
corresponding to the regimen name in the Chemotherapy Regimens List i.e. for regimens
containing only oral drugs the HRG was SB11Z - Deliver exclusively Oral Chemotherapy
(outpatient) and for regimens containing parenteral chemotherapy the codes were SB12Z -
Deliver simple Parenteral Chemotherapy at first attendance (Day case) and SB15Z - Deliver
subsequent elements of a Chemotherapy cycle (day case).

The costs relating to stem cell mobilisation, harvest and transplant was determined similarly
e.g. SA34Z - Peripheral Blood Stem Cell Harvest and SA26A — PBSCT —Autologous 19
years and over.

Outpatient visits and tests as part of disease and treatment monitoring were based upon the
corresponding HRG, Outpatient Attendance (OPATT) and Other Currencies description in
the National Schedule of Reference Cost e.g. for follow up attendance with a consultant the
OPATT code was Service code 303 — Clinical Haematology, Consultant Led: Follow up
Attendance Non-Admitted Face to Face and a biochemistry test was the currency code
DAP841 — Biochemistry.

The costs associated with treating adverse events were based upon inpatient, outpatient or

day case visit codes in the National Schedule of Reference Cost. See section 7.5.7 for the
justification for codes.

7.5.2 Please describe whether NHS reference costs or PbR tariffs are
appropriate for costing the intervention being appraised.

As described in 7.5.1, the NHS references cost, PBR tariffs and BNF are appropriate for
costing the interventions in this submission.
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Resource identification, measurement and valuation studies

7.5.3 Please provide a systematic search of relevant resource data for the
UK. Include a search strategy and inclusion criteria, and consider
published and unpublished studies. The search strategy used
should be provided as in section 10.13, appendix 13. If the
systematic search yields limited UK-specific data, the search
strategy may be extended to capture data from non-UK sources.

Please give the following details of included studies:

The search and inclusion screening process performed to identify cost and resource inputs
to the economic model was the same as the search used to identify published economic
evaluations relevant to the decision model (section 7.1.1). The flow diagram for the review is
displayed in Figure 18.

Four trials were identified to provide cost and resource inputs to the economic model (219-
222).

Of the four cost and resource studies returned by the review (Table 67), none were used to
provide costs inputs for the economic analysis; the results of these studies were not
applicable to the UK (219-222). Two studies were completed in the USA (221;222). Both
used US-specific cost sources (such as average wholesale prices), and were carried out in a
private healthcare setting. Therefore, the results are not applicable from a UK-NHS
perspective. Results for the remaining two studies, which were carried out in Norway, were
presented in US dollars and included indirect costs. Therefore these costs were not
applicable to UK practice (219;220).

Table 67: Health costs valuated and the total mean cost per patient

Study Healthcare costs evaluated Total mean cost per patient
Chemotherapy for remobilisation
Prophylactic drug use during remobilisation
Laboratory tests during remobilisation phase
Hosing 2011 Blood products used during remobilisation $24,968 for remobilisation
(222) g Preapheresis $20,740 for apheresis procedures
Apheresis $13,041 for hospital readmission
Postapheresis/cryopreservation
Hospital readmission
Procedure costs
Drug administration
Drugs
Porter 2007 Hospitalisation for adverse events $35,846 for pegylated VAD
(221) Tests $34,442 for low dose VAD
Transfusions
Concomitant medication
Direct and indirect cost of mobilisation .

. Harvesting and cryopreservation Mean cost per patient ran_ged
Mishra 2005 HDT with infusion of stem cells across four different hospitals:
(191) e $19,092, $27,052, $31,944, and

Hospitilisation $50.550
Supportive care following SCT ’
Disease status

Mobilisation and collection of stem cells

. ) ) $14,656 for

Mishra 2003 HDT with transfusion of stem cells ; b
oo S . evaluation/mobilisation $23,530
(219) Hospitalisation after transfusion for stem cells
for HDT and SCT
Pharmacy and blood products
Indirect cost for clinical and nonclinical services
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Legend: HDT: high dose therapy; SCT: stem cell transplantation; VAD: vincristine, adriamycin,
dexamethasone

754 If clinical experts assessed the applicability of values available or
estimated any values, please provide the following details®:

the criteria for selecting the experts

the number of experts approached

the number of experts who participated

declaration of potential conflict(s) of interest from each expert or medical

specialist whose opinion was sought

¢ the background information provided and its consistency with the totality of
the evidence provided in the submission

¢ the method used to collect the opinions

o the medium used to collect opinions (for example, was information gathered
by direct interview, telephone interview or self-administered questionnaire?)

¢ the questions asked

e whether iteration was used in the collation of opinions and if so, how it was

used (for example, the Delphi technique).

Details on the advisory board and method to collect clinicians’ opinion were presented in
section 7.3.5 and appendix 14.

At an advisory board held on the 26th October 2012, clinicians provided input on the drugs
to be used for stem cell mobilization (i.e. cyclophosphomide 1.5g/m?, lenograstim as G-CSF)
and ablation (melphalan 200mg/m? for 75% of patients and melphalan 140 mg/m? for 25% of
patients). Clinical input into the drugs used as prophylaxis for all of the induction regimens
was also provided and the information is presented in Appendix 14.

755 Please summarise the cost of each treatment in the following table. Cross-
reference to other sections of the submission; for example, drugs costs
should be cross-referenced to sections 1.10 and 1.11. Provide a rationale
for the choice of values used in the cost-effectiveness model discussed in
section 7.2.2.

The cost associated with the induction regimens VTD (bortezomib, thalidomide, doxorubicin)
vs. TD (thalidomide, dexamethasone) in the Pethema trial and PAD (bortezomib,
doxorubicin, dexamethasone) vs. VAD (vincristine, doxorubicin, dexamethasone) in the
Hovon trial and VD (bortezomib, dexamethasone) vs. VAD (vincristine, doxorubicin,
dexamethasone) in the IFM trial, are presented below. VD vs. VAD had been performed
using the clinical data of the arms VD without DCEP and VAD without DCEP.

® Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.
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Table 68: Unit costs associated with the 1% line induction therapies: drugs, prophylaxis,

administration and monitoring

VTD TD
Median N cycles 6 6
Average cost of a course of £24,840 £8,720
treatment (section 1.10)
Prophylaxis (drug, dose and cost)
DVT* £192.24 £192.24
Herpes Zoster £54.57 NA
Tumor lysis syndrome £7.32 £7.32
Anti-infective £89.69 £89.69
Gastroprotection £9.72 £9.72
Administration
Code SB12Z - Deliver simple SB11Z - Deliver
Parenteral Chemotherapy at exclusively Oral
first attendance (Day case) Chemotherapy
SB15Z - Deliver subsequent (outpatient)
elements of a Chemotherapy
cycle (day case)
cost £1,645.00 £828.00
Monitoring cost (laboratory tests £1,050.00 £1,050.00
and consultant visit) — section 2.9
TOTAL £28,034 £8,865
PAD VAD

Dosage

28 day cycles

bortezomib 1.3 mg/m2, days,
1, 4, 8, 11, doxorubicin 9
mg/m2, days 1-4,
dexamethasone 40mg, days 1-
4,9-12,17-20

28 day cycles of:
Vincristine 0.4 mg days 1-
4, doxorubicin 9mg/m2
days 1-4, dexamethasone
40 mg days 1-4, 9-12, and
17-20

Median N cycles 3 3

Average cost of a course of £9,692.09 £705.17

treatment (section 1.10)

Prophylaxis (drug, dose and cost)

DVT* NA NA

Herpes Zoster** £27.28 NA

Tumor lysis syndrome £3.66 £3.66

Anti-infective £44.85 £44.85

Gastroprotection £4.86 £4.86
Total prophylaxis £80.65 £53.37

Administration

Code SB12Z - Deliver simple SB12Z - Deliver simple
Parenteral Chemotherapy at Parenteral Chemotherapy
first attendance (Day case) at first attendance (Day
SB15Z - Deliver subsequent case)
elements of a Chemotherapy SB15Z - Deliver
cycle (day case) subsequent elements of a

Chemotherapy cycle (day
case)

Cost £781.00 £781.00

Monitoring cost (laboratory tests £520.06 £520.06

and consultant visit)

TOTAL £11,073.80 £2,059.60
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VD

VAD

Dosage

3-week cycles of bortezomib
1.3 mg/m2 intravenously days
1,4, 8,and 11
Dexamethasone 40 mg days 1
to 4 (all cycles) and days 9 to
12 (cycles 1 and 2).

28 day cycles of:
Vincristine 0.4 mg/day on
days 1-4, doxorubicin
9mg/m2 days 1-4,
dexamethasone 40 mg
days 1-4 (all cycles), 9-12,
and 17-20 (cycles 1 and

2)
Median N cycles 4 4
Average cost of a course of £12,260.91 £898.34
treatment (section 1.10)
Prophylaxis
DVT* NA NA
Herpes Zoster - acyclovir £27.28 NA
Tumor lysis syndrome - allopurinol £3.66 £4.88
Anti-infective: co-trimoxazole £44.85 £59.79
Gastroprotection: omeprazole £4.86 £6.48
Total prophylaxis £80.65 £71.15

Administration

Code SB12Z - Deliver simple SB12Z - Deliver simple
Parenteral Chemotherapy at Parenteral Chemotherapy
first attendance (Day case) at first attendance (Day
SB15Z - Deliver subsequent case)
elements of a Chemotherapy SB15Z - Deliver
cycle (day case) subsequent elements of a

Chemotherapy cycle (day
case)

Cost £1,069.00 £1,069.00

Monitoring cost (laboratory tests £693.42 £693.42

and consultant visit)

TOTAL £14,103.98 £2,731.91

*For DVT prophylaxis assumed 60% aspirin and 40% low molecular weight heparin (see appendix 14)

Legend: DVT: Deep vein thrombosis; TD: thalidomide and dexamethasone; VTD: Velcade® (bortezomib),
thalidomide and dexamethasone; PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine,
doxorubicin, dexamethasone; VD: Velcade® (bortezomib), dexamethasone

Page 164 of 241





Table 69: Unit costs associated with the stem cell transplant in 1st line

Drugs / Costs | Administra- Total Reference Assumption
intervention tion costs costs

Mobilisation | Cyclophosphamide | £31.98 | £203.00 £234.98 | National Schedule of 1.85m?, 2.78g
1.5 g/m? body Reference Costs 2011-12 | per person i.e
surface for NHS trusts and NHS 3x1g vials

foundation trusts. Code:
SB12Z — Deliver simple
parenteral chemotherapy
at first attendance.
(66;219)
Advisory board —
Appendix 14
G-CSF: £312.70 | £0.00 £312.70 | Advisory board — 1.85m? body
Lenograstim 19.2 Appendix 14- surface.
MU/m? daily lenograstim, duration Assume G-CSF
ranged from 5 days to given with
until neutrophil count cyclophosphomi
stable. de, so no
PETHEMA(71) additional
administration
cost
Harvest £823.00 £823.00 | National Schedule of Day case
Reference Costs 2011-12
for NHS trusts and NHS
foundation trusts. Code:
SA34Z - Peripheral Blood
Stem Cell Harvest(66)

Ablation High Dose £248.48 | £203.00 £451.5 National Schedule of Assume 1.85m?,
Chemotherapy Reference Costs 2011-12 | 370mg per
costs: High dose for NHS trusts and NHS person
melphalan (200 foundation trusts. Code:
mg/m?) or SB12Z — Deliver simple
Immediate dose parenteral chemotherapy
melphalan (140 at first attendance(66)
mg/m?) BNF. November

2012.(218)

Advisory board —
Appendix 14: 75% used
200mg/m2 dose,
remainder use 140mg/m2
dose

Transplant ASCT £17,813 £17,813 | National Schedule of

Reference Costs 2011-12
for NHS trusts and NHS
foundation trusts. Code:
SA26A — PBSCT —
Autologous 19 years and
over(66)

Post G-CSF: £875.56 £875.56 Assume 14 days

transplant Lenograstim 19.2 of lenograstim
MU/m? daily use. This is the

upper end of
engraftment
period. Advisory
board. Appendix
14

Total cost £20,510.72
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Table 70: Unit costs associated with the 2nd line treatments: drugs, prophylaxis,
administration and monitoring
2" line costs (£) Vel+HDD CTD HDD

Dosage

Up to 8 cycles, one cycle
is 21 days

1.5mg/m? bortezomib on
days 1, 4, 8, and 11

oral dexamethasone
20mg on the day of and
the day after each dose
of bortezomib, for a total
dose of 160 mg every 21

Cyclophosphamide 250
mg/ m? / week
Thalidomide 150
mg/day

Oral dexamethasone
20 mg/day for 4 days
every 28 days
(corresponding to 12.00
months of treatment)

Dexamethasone 40 mg
on days 1-4, 9-12 and
17-20 of cycles 1-4 (35-
day cycles) and on days
1-4 of cycles 5-9 (28-
day cycles) Maximum
treatment period of 280
days (corresponding to
9.33 months of

days (corresponding to treatment)
5.60 months of
treatment)
Average cost of a £24,479.94* £11,624.11 £178.02
course of treatment
Prophylaxis (drug, dose and cost)
DVT: Dalteparin NA £423.00 0
Herpes Zoster £54.57 NA 0

Administration

Code

SB12Z - Deliver simple
Parenteral

SB11Z - Deliver
exclusively Oral

370 - Medical oncology
outpatient attendance —

Chemotherapy at first Chemotherapy 1st visit
attendance (Day case) (outpatient)
SB15Z - Deliver
subsequent elements of
a Chemotherapy cycle
(day case)
Cost £2,191.00 £1,656.00 £168.00
Cost (drug + prophylaxis + admin)
For the whole £26,725.50 £13,703.11 £346.02
treatment phase
(all cycles
completed)
Per month
Drug costs £4,772.41 £1,141.93 £37.07
Monitoring cost £173.35 £175.00 £173.33
(during treatment)
Monitoring costs | £82.61 £82.61 £82.61
(after treatment)
Based on mean duration of 2" line treatment
Mean duration of 9.80 9.80 6.52
2" line (months)
TOTAL**** £28,043.61 £12,911.50 £1,372.62

Legend: CTD: thalidomide in combination with dexamethasone and cyclophosphamide;; HDD: high dose dexamethasone;
Vel+HDD: Velcade® (bortezomib) and dexamethasone
*The Velcade Response Scheme was not modeled. No rebate was assumed.

** Only the costs associated with the transplant (drugs + administration) was considered.
** |f the 2™ line health state (mean duration of 2" line) is shorter than the whole treatment phase recommended, there is no

monitoring cost associated with the progression free phase.

****Calculated by the sum of the costs incurred during the treatment phase (drug + prophylaxis + administration and monitoring
costs) and the costs incurred during the progression free phase (monitoring costs) of the 2™ line health state.
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Table 71: Unit costs associated with the 3rd line treatments: drugs, prophylaxis,
administration and monitoring

3" line costs (£) RD CTD HDD
Dosage Lenalidomide is 25 mg orally Cyclophosphamide Dexamethasone 40

once daily on days 1-21 of
repeated 28-day cycles.
Dexamethasone is 40 mg
orally once daily on days 1-4,
9-12, and 17-20 of each 28-
day cycle for the first 4 cycles
of therapy and then 40 mg
once daily on days 1-4 every

250 mg/ m2 / week
Thalidomide 150
mg/day

Oral dexamethasone
20 mg/day for 4 days
every 28 days
(corresponding to
12.00 months of

mg on days 1-4, 9-12
and 17-20 of cycles 1-
4 (35-day cycles) and
on days 1-4 of cycles
5-9 (28-day cycles)
Maximum treatment
period of 280 days
(corresponding to 9.33

28 days treatment) months of treatment)
Treatment continues until
disease progression
(calculation for a one-year
period)
Average cost of a | £57,160.29 £11,600.55 £178.02
course of
treatment
Prophylaxis (drug, dose and cost)
DVT: Dalteparin | £1,029.30 | £423.00 | n/a*
Administration
Code SB11Z - Deliver exclusively SB11Z - Deliver 370 - Medical
Oral Chemotherapy exclusively Oral oncology outpatient
(outpatient) Chemotherapy attendance — 1st visit
(outpatient)
Cost £1,798.93 £1,656.00 £168.00
Cost (Treatment + Prophylaxis + Admin)
For the whole £59,988.51 £13,679.55 £346.02
treatment phase
(all cycles
completed)
Per month
Drug costs £4,930.56 £1,139.96 £37.07
Monitoring cost £175.00 £175.00 £173.33
(during treatment)
Monitoring costs | £82.61 £82.61 £82.61
(after treatment)
Based on mean duration of 3" line treatment
Mean duration of 8.36 8.36 4.9
3" line (months)
TOTAL**** £42,693.48 £10,995.92 £1,032.93

CTD: thalidomide in combination with dexamethasone and cyclophosphamide; HDD: high dose dexamethasone; n/a: not
applicable; RD: lenalidomide and dexamethasone
* The HDD regimen is not associated with DVT, therefore no cost of DVT prophylaxis is incurred with this

regimen.

***|f the 2™ line health state (mean duration of 2 line) is shorter than the whole treatment phase recommended,
there is no monitoring cost associated with the progression free phase.
****Calculated by the sum of the costs incurred during the treatment phase (drug + prophylaxis + administration
and monitoring costs) and the costs incurred during the progression free phase (monitoring costs) of the 2" line

health state.
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Table 72: Unit cost of prophylaxis drugs (based on BNF, November 2012)

Prophylaxis drug Cost per dose
DVT: Dalteparin by SC, 5000 Dalteparin 5000 units £2.82
units / 24 hours Aspirin 75mg (dispersible) £0.03
Aspirin: 75mg / day
Tumor lysis syndrome. Allopurinol 100mg £0.04
Allopurinol 100mg daily
Herpes. Zoster: Acyclovir 200— | Acyclovir 200mg £0.08
400 mg 4 times daily
Anti-infective: Co-trimoxazole Co-trimoxazole 480mg £0.62
960mg
Gastroprotection: Omeprazole Omeprazole 20mg £0.06
20mg daily

Health-state costs

7.5.6

Please summarise, if appropriate, the costs included in each health state.
Cross-reference to other sections of the submission for the resource
costs. Provide a rationale for the choice of values used in the cost-
effectiveness model. The health states should refer to the states in
section 7.2.4.

The costs in each health state are presented in sections 7.3.6 and 7.5.5. The individual
components of the monitoring costs are presented in section 2.9.

Adverse-event costs

7.5.7

Please summarise the costs for each adverse event listed in
section 6.9 (Adverse events). These should include the costs of
therapies identified in sections 2.7 and 2.8. Cross-reference to other
sections of the submission for the resource costs. Provide a
rationale for the choice of values used in the cost-effectiveness
model discussed in section 7.2.2.

Costs of treating grade 3 and above adverse events were estimated for all lines of therapy
assuming treatment in the secondary care setting. The UK National Schedule of Reference
Costs, Year 2011-2012(66) was used. (Section 7.5.1)
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Table 73: List of adverse events (induction phase) and summary of costs included in the economic model

Adverse events | Treatments Item — Value | Reference
Setting
Acute Phase PAD, VAD Outpatient | £175 | National Schedule of Reference Costs 2011-12. OPATT. Service Code 314 - Clinical
reaction Immunology & Allergy. Total Unit cost
Anaemia VTD, VD, PAD, | Day case | £306 National Schedule of Reference Costs 2011-12. HRG. Currency Code: SAO8F - Other
TD, VAD Haematological or Splenic Disorders w/o cc. Unit day case cost
Arterial embolism | VTD, TD Outpatient | £160 | National Schedule of Reference Costs 2011-12. OPATT. Service code 303 - Clinical
Haematology. Total Unit Cost
Asthenia VTD, VD, TD, Outpatient | £150 | National Schedule of Reference Costs 2011-12. OPATT. Service Code 300 - General
VAD Medicine. Total Unit cost
Back pain VD, VAD Outpatient | £125 | National Schedule of Reference Costs 2011-12. OPATT. Service Code 191 - Pain
Management. Total Unit cost
Deep-vein VTD, TD Outpatient | £160 | National Schedule of Reference Costs 2011-12. OPATT. Service code 303 - Clinical
thrombosis Haematology. Total Unit Cost
Fatigue PAD, VAD Outpatient | £150 | National Schedule of Reference Costs 2011-12. OPATT. Service Code 300 - General
Medicine. Total Unit cost
Febrile VD, VAD Day case | £306 | National Schedule of Reference Costs 2011-12. HRG. Currency Code: SAO8F - Other
neutropenia Haematological or Splenic Disorders w/o cc. Unit day case cost
Hepatic function PAD, VAD Outpatient | £196 | National Schedule of Reference Costs 2011-12. OPATT. Service Code 309 -
abnormal Hepatology. Total Unit cost
Herpes Zoster VTD, VD, PAD, | Outpatient | £150 | National Schedule of Reference Costs 2011-12. OPATT. Service Code 300 - General
TD, VAD Medicine. Total Unit cost
Hypocalcaemia VTD, PAD, TD, | Non- £372 National Schedule of Reference Costs 2011-12. HRG. Currency Code: KCOS5F. Fluid
VAD elective and Electrolyte Disorders 69 years and under without CC. Nonelective inpatient (short
inpatient stay) cost
Leukopenia VD, PAD, VAD Day case | £306 National Schedule of Reference Costs 2011-12. HRG. Currency Code: SAO8F - Other
Haematological or Splenic Disorders w/o cc. Unit day case cost
Lymphopenia VD, VAD Day case | £306 National Schedule of Reference Costs 2011-12. HRG. Currency Code: SA08F - Other
Haematological or Splenic Disorders w/o cc. Unit day case cost
Mucosal VD, PAD, VAD | Outpatient | £150 National Schedule of Reference Costs 2011-12. OPATT. Service Code 300 - General
inflammation Medicine. Total Unit cost
Nausea VD, PAD, VAD | Outpatient | £150 | National Schedule of Reference Costs 2011-12. OPATT. Service Code 300 - General

Medicine. Total Unit cost
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Neutropenia VTD, VD, TD, Day case | £306 National Schedule of Reference Costs 2011-12. HRG. Currency Code: SAO8F - Other
VAD, Haematological or Splenic Disorders w/o cc. Unit day case cost
Pain VD, VAD Outpatient | £125 | National Schedule of Reference Costs 2011-12. OPATT. Service Code 191 - Pain
Management. Total Unit cost
Peripheral VTD, VD, PAD, | Outpatient | £169 | National Schedule of Reference Costs 2011-12. OPATT. Service Code 400 -
neuropathy incl. TD, VAD Neurology. Total Unit Cost
motor, sensory
and
polyneuropathy
Pneumonia VTD, PAD, TD, | Non- £536 National Schedule of Reference Costs 2011-12. HRG. Currency Code: PA16B — Major
VAD elective infections without cc. Inpatient Non-elective (short stay) cost
inpatient
Pyrexia VTD, VD, PAD, | Day case | £386 National Schedule of Reference Costs 2011-12. HRG. Currency Code: PA20B — Fever
TD, VAD, HDD unspecified without CC. Unit day case cost
Renal failure VTD, TD Non- £3,543 | National Schedule of Reference Costs 2011-12. HRG. Currency Code: PA38D — Renal
elective Disease with Renal Failure, with length of stay 1 day or more. Inpatient Non-elective
inpatient (short stay) cost
Respiratory failure | VTD, TD Non- £249 National Schedule of Reference Costs 2011-11. OPATT. Code: DZ27C —Respiratory
elective Failure with Intubation, without CC. Inpatient Non-elective (short stay)
inpatient
Respiratory tract VTD, TD Outpatient | £143 | National Schedule of Reference Costs 2011-12. OPATT. Service code 340 -
infection Respiratory medicine. Total Unit Cost
Septic shock VTD, TD Non- £527 National Schedule of Reference Costs 2011-12. HRG. Currency Code: WAO3V —
elective Septicaemia with Major CC. Inpatient Non-elective (short stay) cost
inpatient
Thrombocytopenia | VD, PAD, VAD Day case | £441 National Schedule of Reference Costs 2011-12. HRG. Currency Code: SA12F —
Thrombocytopenia. Unit day case cost
Vomiting VD, VAD Outpatient | £128 | National Schedule of Reference Costs 2011-12. OPATT. Service Code 301 -
Gastroenterology. Total Unit cost

VTD: bortezomib, thalidomide, dexamethasone, PAD: bortezomib, doxorubicin, dexamethasone, VD: bortezomib, dexamethasone, TD: Thalidomide, dexamethasone,
VAD: Vincristine, doxorubicin, dexamethasone
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Miscellaneous costs

7.5.8 Please describe any additional costs that have not been
covered anywhere else (for example, PSS costs). If none,
please state.

Not applicable

7.6 Sensitivity analysis

7.6.1 Has the uncertainty around structural assumptions been
investigated? Provide details of how this was investigated,
including a description of the alternative scenarios in the
analysis.

Several analyses have been conducted to explore the sensitivity of the economic
results to key assumptions.

Post-induction response rates

The post-induction response rates used in the base case model were obtained from
the PETHEMA, IFM and Hovon studies and have been tested as part of the
probabilistic sensitivity analysis (PSA).

A scenario analysis was also conducted using the only other study available
(GIMEMA) investigating the use of VTD vs TD in MM patients eligible for a SCT.(8)
The response rates used in this scenario analysis are presented in Table 74.

All other assumptions used in the model remained unchanged, as it is not possible to
determine the proportion of patients who had undergone a SCT for each of the post-
induction response categories using the GIMEMA data.(8)

Table 74: Post induction response rate(8)

VTD TD
N=236 N=238
CR (CR+nCR+VgPR) 146 (62%) 66 (28%)
PR 74 (31%) 121 (51%)
NR (MR+SD+PD) 16 (7%) 51 (21%)

Cl: confidence interval; CR: complete response; NR: non responders; MR: minimal response; PD:
progressed disease; PR: partial response; SD: stable disease; TD: thalidomide and dexamethasone; ;
VgPR: very good PR; VTD: Velcade® (bortezomib), thalidomide and dexamethasone;

Sensitivity analyses have been conducted to test several extreme scenarios using
upper or lower 95% confidence interval limit for each of the post-induction response
rate categories.
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Table 75: Scenario analy

yses around post-induction response rate

Parameter Base case value | Alternate value | Rationale
Post-induction CR=49.2% 57.0% 95% CI max
response rates — VTD PR =35.4% 43.0% 95% CIl max
NR = 12.8% 0.0% Adjusted for total of 100%*
CR=49.2% 34.2% Adjusted for total of 100%*
PR =35.4% 43.8% 95% CI max
NR = 12.8% 22.0% 95% CI max
CR=49.2% 40.7% 95% CI min
PR =35.4% 27.4% 95% CI min
NR = 12.8% 31.9% Adjusted for total of 100%*
CR=49.2% 62.9% Adjusted for total of 100%*
PR =35.4% 27.4% 95% CI min
NR = 12.8% 9.7% 95% CI min
Post-induction CR=17.3% 24.3% 95% CI max
response rates — TD PR =44.1% 52.8% 95% CI max
NR = 38.6% 22.9% Adjusted for total of 100%*
CR=17.3% 0% Adjusted for total of 100%*
PR =44.1% 52.8% 95% CI max
NR = 38.6% 47.2% 95% CI max
CR=17.3% 11.3% 95% CI min
PR =44.1% 35.6% 95% CI min
NR = 38.6% 53.1% Adjusted for total of 100%*
CR=17.3% 34.1% Adjusted for total of 100%*
PR =44.1% 35.6% 95% CI min
NR = 38.6% 30.3% 95% CI min
Post-induction CR =50.1% 54.9% 95% Cl max
response rates — PAD PR = 34.1% 38.7% 95% CIl max
NR = 6.4% Adjusted for total of 100%*
CR=50.1% 57.0% Adjusted for total of 100%*
PR =34.1% 43.0% 95% CI max
NR = 0.0% 95% CI| max
CR=50.1% 40.7% 95% CI min
PR =34.1% 27.4% 95% CI min
NR = 31.9% Adjusted for total of 100%*
CR=50.1% 62.9% Adjusted for total of 100%*
PR =34.1% 27.4% 95% CI min
NR = 9.7% 95% CI min
Post-induction CR= 23.4% 95% CIl max
response rates — VAD PR = 46.6% 95% CIl max
NR = 30.0% Adjusted for total of 100%*
CR= 10.0% Adjusted for total of 100%*
PR = 46.6% 95% CIl max
NR = 43.4% 95% Cl max
CR= 15.8% 95% CI min
PR = 37.1% 95% CI min
NR = 47.1% Adjusted for total of 100%*
CR= 28.8% Adjusted for total of 100%*
PR = 37.1% 95% CI min
NR = 34.1% 95% CI min
Post-induction CR= 49.7% 95% CIl max
response rates — VD PR = 45.4% 95% CI max
NR = 4.8% Adjusted for total of 100%*
CR= 24.2% Adjusted for total of 100%*
PR = 45.4% 95% CI max
NR = 30.4% 95% CI max
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Parameter Base case value | Alternate value | Rationale
CR= 32.2% 95% CI min
PR = 28.3% 95% CI min
NR = 39.5% Adjusted for total of 100%*
CR= 56.2% Adjusted for total of 100%*
PR = 28.3% 95% CI min
NR = 15.5% 95% CI min
Post-induction CR= 22.7% 95% CI max
response rates — VAD PR = 52.7% 95% CIl max
NR = 24.6% Adjusted for total of 100%*
CR= 0.0% Adjusted for total of 100%*
PR = 51.6% 95% CI max
NR = 48.4% 95% CI max
CR= 9.8% 95% CI min
PR = 35.1% 95% CI min
NR = 55.1% Adjusted for total of 100%*
CR= 32.9% Adjusted for total of 100%*
PR = 35.1% 95% CI min
NR = 32.0% 95% CI min

* Note: The addition of CR, PR and NR rates should always equal to 100%. In the following
scenarios, one of the these post-induction response category was adjusted to control for 100%

Overall survival

The base case model assumes an exponential distribution of OS by post-induction
response category , using the data from a long term follow-up clinical trial (MRC VII).
However, the published OS data from MRC VIl did not provide enough information to
allow testing of different distributions of OS.(12) Therefore, sensitivity around OS data
could only be tested by using an alternative source of data, namely the IFM90 study.

In the scenario analysis, 5-year OS data segmented by post-induction response rate
were extracted from the IFM90 trial(196). The IFM90 ftrial was the first RCT to
investigate whether HDT with transplant was more effective than conventional
chemotherapy in the treatment of previously untreated MM patients. It was the
landmark study that established HDT-SCT as the standard of care in this patient
population, and was also the first study to demonstrate that a complete response is
the most important prognostic factor for survival. Other studies that followed
confirmed this finding.(12;43)

The IFM90 trial enrolled a total of 200 previously untreated MM patients, and
randomised them to conventional chemotherapy (n=100), or HDT followed by
transplant (n=100). The objective of the trial was to compare the two treatment groups
with respect to OS five years after diagnosis. Response rates were also compared in
the trial, as per the criteria in Table 76 below:

Table 76: Response criteria in IFM90 trial(196)

Response Definition

Complete remission/complete Absence of paraprotein on electrophoresis of

response (CR) serum and urine, <5% plasma cells with normal
morphologic features in a bone marrow aspirate

Very good partial response (VgPR) Decrease of 90% in serum paraprotein level

Partial response (PR) Decrease of 50% in serum paraprotein level (in
patients who had Bence Jones protein) and a
decrease of 90% in Bence Jones protein

Minimal response (MR) Decrease of 25% in serum paraprotein level
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Stable disease (SD)
Progressive disease (PD)

No change in paraprotein level

Increase of 25% in serum paraprotein level

after two cycles of initial chemotherapy
Abbreviations: CR=complete response; MR=minimal/minor response; PD= progressive disease;
PR=partial response; SD=stable disease; VgPR=very good partial response

After five years of follow-up, 178 patients who had survived >1 year after diagnosis
were analysed to determine whether response to treatment was related to survival.
The five-year probability of survival was 72% [95%CI: 42-91%] amongst the 51
patients who had CR/VgPR (defined as the ‘CR’ health state in the economic model),
39% [95%Cl: 23-58%] amongst the 81 patients who had PR (defined as the ‘PR’
health state in the economic model), and 0% amongst the 46 patients who had less
than a PR, ie those with MR, SD, or PD as per Table 76 above (defined as the non-
responders ‘NR’ health state in the economic model).

OS was used to transition patients from the post-induction assessment to death; the
5-year survival rates from IFM90 trial are presented in Table 77 below.

Table 77: 5-year survival rates for a scenario analysis (196)

5 year survival rate Monthly probability of
% 95%Cl min_| 95% Cl max death
CR 72,0% 42,0% 91,0% 0,5%
PR 39,0% 23,0% 58,0% 1,6%
NR 0,1% 0,1% 1,0% 10,9%

Cl: confidence interval; CR: complete response; NR: non responders; PR: partial response. Note: Attal et
al. 1996, reported 5-year survival of 0%for those with less than PR. However, for survival analysis
purposes, 0.1% is used in the economic model to enable the probability calculation.

TTP distribution

The sensitivity of the survival distribution for the 1% line TTP (post-transplant/post-
induction) has been investigated in scenario analyses using the log-logistic and
Weibull parametric curve.

Table 78: Parameters of the Log-logistic and Weibull distributions for the 1st line TTP

Weibull Log-logistic
CR PR NR CR PR NR
TD
scale (\) | 0.0000 0.0000  0.0131 | -18.5020 -12.4622 -6.3281
shape (y) | 2.0661 1.4539  0.7672 2.4716 1.7319 1.2870
VAD (from Hovon)
scale (\) | 0.0001  0.0000  0.0001 | -11.0414 -14.2847 -11.6016
shape (y) | 1.2905 1.6287  1.3721 1.5635 2.1155 1.7286
VAD (from IFM)
scale (A) | 0.0000 0.0000 0.0044 | -20.7946 -17.9167 -6.1853
shape (y) | 2.7278 2.1730  0.7483 3.0340 2.6617 0.9193

Table 79: Parameters of the Log-logistic and Weibull distributions for the 1st line TTP
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Weibull Log-logistic
CR PR NR CR PR NR

VTD

scale (A) 0.0000 0.0000 0.0066 -17.7610 -12.3083 -7.3556

shape (y) | 2.0661 14539  0.7672 2.4716 1.7319 1.2870
PAD

scale (A) 0.0001 0.0000  0.0001 -11.2694 -14.8451 -11.9673

shape (y) | 1.2905 1.6287 1.3721 1.5635 2.1155 1.7286
VD

scale (A) 0.0000 0.0000 0.0057 -21.7970 -18.5787 -5.7154

shape (y) | 2.7278 21730  0.7483 3.0340 2.6617 0.9193

Number of induction regimen cycles with VTD and TD

The number of induction regimen cycles considered in the base case model was the
median number of cycles reported in the PETHEMA study for both treatment
arms.(71)

Based upon clinical expert opinion, the number of induction regimen cycles used in
clinical practice will vary from one patient to another (between 4 and 6 cycles) and
patients are likely to be assessed after 3 to 4 cycles to determine if more cycles of
therapy is needed. It is estimated that on average, patients receive around 4 cycles.

Scenario analyses were conducted using 4, 5 and 6 cycles of induction therapies. All
other assumptions in the model remained unchanged.

Health-state utility values

HRQoL data from a longitudinal study were incorporated into the model assumptions
including start of induction therapy and post treatment utility scores.(187;194) As
previously reported in section 7.4.6, alternative utility estimates are available from
another longitudinal and prospective study, using the EQ-5D patient reported outcome
measure, and are presented in section 7.4.9.(207) All other assumptions in the model
remained unchanged.
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Table 80: Health-state utility values derived from Uyl-de-Groot et al.(207)

UTILITIES | Utility value
' 15" line treatment
From start treatment until post-induction response | 0.52
From post-induction to post-SCT response 0.66
SCT patients Up to 3mos=0.38
3-6mos=0.64
6-9mos=0.64
9-12mos=0.64
12-18mos=0.69
18+mos=0.69
Non-SCT patients Up to 3mos=0.69
3-6mos=0.69
6-9mos=0.69
9-12mos=0.69
12-18mos=0.69
18+mos=0.69
2"" and 3" line treatments 0.59
Further lines 0.52

SCT: stem cell transplantation

During an advisory board, clinical experts indicated that based on their clinical
practice, they would expect MM patients who had undergone a SCT to recover and
experience the same level of HRQoL than patients who did not receive a SCT at 6
months following the end of their therapy. A scenario analysis using amended utility
values from the base case, and allowing the same level of HRQoL at 6 months after
the end of their therapy for both patients groups was conducted. The utility values
used in this scenario analysis are presented in Table 81.

Table 81: Health-state utility values based on expert opinion for use in scenario analysis

UTILITIES | Utility value
' 15" line treatment
From start treatment until post-induction response | 0.57
From post-induction to post-SCT response 0.65
SCT patients Up to 3mos=0.59
3-6mos=0.65
6-9mos=0.79
9-12mos=0.80
12-18mos=0.81
18+mos=0.77
Non-SCT patients Up to 3mos=0.77
3-6mos=0.81
6-9mos=0.79
9-12mos=0.80
12-18mos=0.81
18+mos=0.77
2"" and 3" line treatments 0.69
Further lines 0.644

SCT: stem cell transplantation
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AE-related disutility values

The base case model incorporates a utility decrement of 0.02 associated with AEs
experienced during three health states/ from start of treatment until post-induction
response assessment. Due to the lack of HRQoL data available to determine the
precise impact of AEs in MM patients, a scenario analysis was conducted to explore
the impact of a higher utility decrement associated with AEs on the economic results.
A utility decrement of 0.05 was applied to each patient experiencing an adverse event
with an induction therapy (see Table 82). A weighted average for each induction was
then calculated to derive a disutility for each health state.

Table 82: Summary of disutility values based on a 0.05 decrement per adverse event

Disutility values

From start treatment until post-induction response VTD -0.018
TD -0.012
PAD - 0.045
VAD (Hovon) — 0.043
VD -0.010
VAD (IFM) - 0.010

TD: thalidomide and dexamethasone; VTD: Velcade® (bortezomib), thalidomide and dexamethasone;
PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine, doxorubicin,
dexamethasone; VD: Velcade® (bortezomib), dexamethasone

Discount rates

Following the NICE method guide, outcomes and costs are to be discounted at 0%
and 6% alternatively and simultaneously as part of scenario analyses.

Time horizon

The lifetime horizon of the model was reduced to 10 and 15 years.
Summary of scenario analyses

The scenario analyses are summarised in the table below.

Table 83: Summary of scenario analyses

Parameters Base-case Scenario analyses

Post-induction Pethema Cavo et al (2010) — GIMEMA study

response rates (section 7.3.1)

VTD TD

CR 62% 28%
PR 31% 51%
NR 7% 21%

Post induction Pethema, Use of 95% Cl to test the impact of each post-induction

response rate Hovon, IFM response category.

OS by post- MRC VIl IFMQO ftrial

induction (section 7.3.1)

response Monthly probability of death

category up to CR 0.5%

death” health- PR 1.6%

state NR 10.9%

TTP for 15 line Pethema, A log-logistic distribution of TTP data will be tested.

(post-transplant / | Hovon, IFM

post-induction) (section 7.3.1)
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Parameters Base-case Scenario analyses
Number of cycles | Section 7.3.6 4 cycles for all inductions therapies
with VTD and TD 5 cycles for all induction therapies

6 cycles for all induction therapies
Number of cycles | Section 7.3.6 1 cycles for all patients on induction therapy
with PAD and 2 cycles for all patients on induction therapy
VAD 3 cycles for all patients on induction therapy
Number of cycles | Section 7.3.6 2 cycles for all patients on induction therapy

with VD and VAD

3 cycles for all patients on induction therapy
4 cycles for all patients on induction therapy

Health state
utility values

Van Agthoven
etal;
Beusterien et
al.

Uyl-de-Groot et al.

UTILITIES | Utility value
| 15" line treatment
From start treatment until 0.52
post-induction response
From post-induction to 0.66
post-SCT response
SCT patients Up to 3mos=0.38
3-6mos=0.64
6-9mos=0.64
9-12mos=0.64
12-18mos=0.69
18+mos=0.69
Non-SCT patients Up to 3mos=0.69
3-6mos=0.69
6-9mos=0.69
9-12mos=0.69
12-18mos=0.69
18+mos=0.69
2"" and 3" line treatments | 0.59
Further lines 0.52

e Decline in HRQoL following SCT only lasts
approximately 6 months

At the advisory board, clinical experts indicated that
they would expect that ‘the decline in HRQoL following
transplant would only last around 6 months, compared
to the 24 months experienced in the Sergeren study’.
Hence, the clinicians would expect that at 6-12 months,
the HRQoL values in the SCT group would have
improved to the same level as those who did not
receive a SCT. The values for the non-SCT patients
from 6 months onwards have therefore been allocated
to SCT patients from 6 months onward.

UTILITIES | Utility value
' 1% line treatment
From start treatment until 0.57
post-induction response
From post-induction to 0.65

post-SCT response
SCT patients

Up to 3mos=0.59
3-6mos=0.65
6-9mos=0.79
9-12mos=0.80
12-18mos=0.81
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Parameters Base-case Scenario analyses
18+mos=0.77
Non-SCT patients Up to 3mos=0.77
3-6mos=0.81
6-9mos=0.79
9-12mos=0.80
12-18mos=0.81
18+mos=0.77
2"" and 3" line treatments | 0.69
Further lines 0.644
AE-related 0.02
disutility values decrement
(section
7.4.9.) e (.05 utility decrements
Time horizon Life time 10 years, 15 years
Discount rate 3.5% for costs | 3.5% costs and 0% outcomes
and outcomes | 3.5% costs and 6% outcomes
0% costs and 3.5% outcomes
6% costs and 3.5% outcomes

AE: adverse event; CR: complete response; mos: months; NR: non responders; PR: partial response;
SCT: stem cell transplantation; TD: thalidomide and dexamethasone; VTD: Velcade® (bortezomib),
thalidomide and dexamethasone; PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD:
vincristine, doxorubicin, dexamethasone; VD: Velcade® (bortezomib), dexamethasone

7.6.2

Which variables were subject to deterministic sensitivity

analysis? How were they varied and what was the rationale for
this? If any parameters or variables listed in section 7.3.6
(Summary of selected values) were omitted from sensitivity
analysis, please provide the rationale.

The model explores both structural and parameter uncertainty in both one-way and
probabilistic sensitivity analyses. Key model drivers are tested through one-way
sensitivity analyses (Table 84).

Table 84: One-way sensitivity analyses explored in the model

Parameter Base case value | Alternate value | Rationale
Health-state costs

Induction costs — VTD £28,034 +/- 20%
Induction costs — TD £8,865 +/- 20%
Induction costs — PAD £11,356 +/- 20%
Induction costs — VAD £2,331 +/- 20%
(Hovon)

Induction costs —VD £14,158 +/- 20%
Induction costs — VAD £2,783 +/- 20%
(IFM)

Transplant costs (all lines £20,511 +/- 20%
of therapy)

2" line costs (all lines of £24,440 +/- 20%
therapy)

3" line costs (all lines of £34,271 +/- 20%
therapy)

Further line costs (all £83 +/- 20%
lines of therapy)

End of life costs (all lines £3,627 +/- 20%
of therapy)

AE-related costs during induction therapy
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Parameter Base case value | Alternate value | Rationale
-VTD £146 +/- 20%
-TD £145 +/- 20%
- PAD £283 +/- 20%
- VAD (Hovon) £271 +/- 20%
-VD £54 +/- 20%
- VAD (IFM) £51 +/- 20%

Utility values

- from start of treatment to 0.57 0.50-0.63 95% CI

post-induction

assessment

- from post-induction 0.65 0.56-0.73 95% CI

assessment to post-SCT

response

SCT patients

- up to 3 months 0.59 0.52-0.66 95% ClI

- 3-6 months post SCT 0.65 0.56-0.73 95% ClI

- 6-9 months post SCT 0.68 0.58-0.77 95% CI

- 9-12 months post SCT 0.62 0.54-0.70 95% ClI

- 12-18 months post SCT 0.69 0.59-0.78 95% ClI

- 18+ months post SCT 0.75 0.63-0.85 95% CI

Non-SCT patients

- up to 3 months 0.77 0.64-0.88 95% CI

- 3-6 months 0.81 0.66-0.92 95% ClI

- 6-9 months 0.79 0.65-0.90 95% ClI

- 9-12 months 0.80 0.66-0.91 95% CI

- 12-18 months 0.81 0.66-0.92 95% CI

- 18+ months 0.77 0.64-0.88 95% CI

-2"and 3" line 0.69 0.59-0.78 95% ClI

treatments

- Further lines treatment 0.65 0.56-0.73 95% CI

AE-related dis-utilities during induction therapy
-VTD 0.007 95% CI
-TD 0.005 95% CI
- PAD 0.018 95% ClI
- VAD (Hovon) 0.017 95% CI
-VD 0.004 95% ClI
- VAD (IFM) 0.004 95% CI

AE: adverse event; CR: complete response; NR: non responders; PR: partial response; SCT: stem cell
transplantation; TD: thalidomide and dexamethasone; VTD: Velcade® (bortezomib), thalidomide and
dexamethasone; PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine,
doxorubicin, dexamethasone; VD: Velcade® (bortezomib), dexamethasone

7.6.3 Was PSA undertaken? If not, why not? If it was, the
distributions and their sources should be clearly stated if
different from those in section 7.3.6, including the derivation
and value of ‘priors’. If any parameters or variables were
omitted from sensitivity analysis, please provide the rationale
for the omission(s).

A probabilistic sensitivity analysis (PSA) has been undertaken to account for
multivariate and stochastic uncertainty in the model. The uncertainty in the individual
parameters was characterised using probabilistic distributions and analysed using
Monte Carlo simulation (10,000 iterations) in which the parameters are all varied

Page 180 of 241





simultaneously. The parameters varied and the probability distributions used are
presented in section 7.3.6.

Table 85: Probabilistic sensitivity analysis parameters and distributions

Parameter Distribution

TRANSITION PROBABILITIES

Clinical Data

Post-induction response rate by induction treatment group Beta
TD (PETHEMA), VAD (Hovon and IFM)
Post-induction response rate by induction treatment group Beta
VTD PAD, VD
Post-induction response rate by induction treatment group Beta
TD: GIMEMA Study
Post-induction response rate by induction treatment group Beta
VTD: GIMEMA Study
Patients who receive stem cell transplant Beta
Mortality Data
Induction phase - Beta
Transplant - Beta
Post-induction phase (by post-induction response) Beta
Transition Probabilities calculations — 2nd line
TTP during post-induction period - CR Lognormal
TTP during post-induction period - PR Lognormal
TTP during post-induction period - NR Lognormal
Transition probabilities to 3rd & further line treatments
TP to 3rd line treatments - APEX study Lognormal
TP to further line treatments - APEX study Lognormal
POST-INDUCTION RESPONSE RATES
- VTD, PAD, VD
CR Beta
PR Beta
NR Beta
- TD, VAD (Hovon, IFM)
CR Beta
PR Beta
NR Beta
SCT RATES
- VTD, PAD, VD
CR Beta
PR Beta
NR Beta
- TD, VAD (Hovon, IFM)
CR Beta
PR Beta
NR Beta
UTILITIES
- from start of treatment to post-induction assessment Beta
- From post-induction assessment to post-SCT response Beta
- up to 3 months post SCT Beta
SCT patients Beta
- 3-6 months post SCT Beta
- 6-9 months post SCT Beta
- 9-12 months post SCT Beta

Page 181 of 241





- 12-18 months post SCT Beta
- 18+ months post SCT Beta
Non-SCT patients
- 3-6 months Beta
- 6-9 months Beta
- 9-12 months Beta
- 12-18 months Beta
- 18+ months Beta
- 2" and 3" line treatments Beta
- Further lines treatment Beta
AE-RELATED DISUTILITIES during induction
- VTD, PAD, VD Beta
- TD, VAD (Hovon, IFM) Beta
AE-RELATED COSTS during induction
- VTD, PAD, VD Gamma
- TD, VAD (Hovon, IFM) Gamma
HEALTH STATE COSTS
Induction costs — VTD, PAD, VD Gamma
Induction costs — TD, VD (Hovon, IFM) Gamma
Transplant costs Gamma
2" line costs Gamma
3" line costs Gamma
Further line costs Gamma

Legend: AE: adverse event; CR: complete response; NR: non responders; PR: partial response; SCT:
stem cell transplantation; TD: thalidomide and dexamethasone; VTD: Velcade® (bortezomib), thalidomide
and dexamethasone; PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine,
doxorubicin, dexamethasone; VD: Velcade® (bortezomib), dexamethasone
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7.7

Results

Clinical outcomes from the model

7.7.1

For the outcomes highlighted in the decision problem (see

section 5), please provide the corresponding outcomes from

the model

and compare them with clinically

important

outcomes such as those reported in clinical trials. Discuss
reasons for any differences between modelled and observed
results (for example, adjustment for cross-over). Please use the
following table format for each comparator with relevant
outcomes included.

Clinical plausibility/external validity of our results

In order to explore the clinical plausibility of the extrapolated portions of the model,
we searched the literature to obtain 1) any clinical trial data in a similar patient group
with longer follow-up; and 2) long-term registry data for MM patients. Only data
involving patients eligible to receive a single transplant, as per the scope of this
submission, were included. The following results were obtained, displayed in Table

86 below.

Table 86:
transplantation

Long-term survival

data

in multiple myeloma undergoing single

Source of evidence

Description of
evidence

Long-term OS (by
response category if
available)

Comparison to
model results

Follow-up of IFM90
trial (Barlogie et al.,
2010)

10-year follow-up
OS data was
reported for the
landmark IFM90 trial

At 10 years of follow-up,
160/194 (82%) of all
patients (both the
transplant and
conventional
chemotherapy arms) had
died.

At year 10, 75%
and 85% of
patients in VTD
and TD arm,
respectively, are
predicted to have
died.

Follow-up of MRC
VIl trial (Child et al.,
2003)

5-year follow-up OS
data by response
status was reported
for the UK-based
MRC VII trial

At 5 years of follow-up,
median OS was reported
by response as follows:

CR: 88.6 months
PR: 39.8 months

MR: 25.6 months

Median post-
induction OS by
response is
predicted to be as
follows:

CR: 88.1 months

PR: 40.1 months
NR: 26.0 months

British Society of
Blood and Marrow
Transplantation
(BSBMT) registry
(Cook et al., 2011)

Analysis of UK
transplantation
registry data;
patients with MM
who underwent a
single autologous
SCT; 9-year OS
data by response
status at SCT was
reported

At 9 years of follow-up,
OS was reported by
response as follows:

CR: 35% [95% Cl: 21-
50%]
PR: 35% [95% Cl: 26-
44%)]

MR/SD/PD: 23% [95% CI:

10-39%]

At year 9, post-
induction OS is
predicted to be as
follows:

CR: 43%
PR: 15%

NR: 5%

BSBMT=British Society of Blood and Marrow Transplantation; CR=complete response; MR=minimal/minor response; MRC=Medical
Research Council; OS=overall survival; PD= progressive disease; PR=partial response; SCT=stem cell transplantation; SD=stable

disease
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As demonstrated in Table 86 above, the OS estimates calculated by our model
appear to be consistent with the long-term OS data from the prospective clinical trials,
such as the MRC VIl and the IFM90 studies.

As discussed in Section 7.6.1, the 5-year OS data from the IFM90 study (196) were
included as a scenario analysis to investigate the impact of long-term OS on the
ICER. Note that we could not use the 10-yr OS data from this trial (reported in
Barlogie et al., 2010, as per Table 17 above), as it was not reported by response
category. However, our model predicts that between 75% and 85% of patients have
died by year 10 when using the 5-year OS data from the Attal et al (1996) paper in the
scenario analysis. This is consistent with the 82% of patients that we know have died
by year 10. This provides our model with external validity.

Cook et al (2011) reported the long-term OS rates of patients undergoing autologous
SCT in the UK, which reported OS at 9 years post-transplant. As these results were
derived from a retrospective transplant registry, and only included patients that
actually received a transplant (thereby overestimating the survival of those patients
that were eligible but never received a transplant), we chose not to use these data in
our modeled evaluation.

7.7.2 Please provide (if appropriate) the proportion of the cohort in
the health state over time (Markov trace) for each state,
supplying one for each comparator.

The full Markov traces for all treatments (denoted with o) in the following comparisons
(denoted with e) are presented in separate spreadsheets within the economic model.
Table 87 and Table 88 below provide the first 20 rows of the Markov trace for VTD
and TD, PAD and VAD, and VD and VAD.
e VTIDvs. TD
o VTD (PETHEMA)
o TD (PETHEMA)

Table 87: 20 first rows of the Markov trace

VTD
With SCT Without SCT
s lsel T 5. |zlelz.laglelels. s
t 5 2 o S5 = £ £2 |8E| = £ g2 =
S |38 = o0 Bl 2| 5= (023 2| 2|55 8
2 |2e lg o ~ o frd e 2 & W |2
1|1.00 0.00
2| 0.99 0.01
310.99 0.01
410.98 0.02
51 0.97 0.03
6 | 0.97 0.03
7 | 0.00 0.78 0.16 | 0.03 0.04
81 0.00 0.77 0.15 | 0.03 0.04
9 | 0.00 0.77 0.15 | 0.03 | 0.00 0.05
10 | 0.00 0.00 0.77 0.15 | 0.03 | 0.01 0.05
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11 | 0.00 0.00 0.75 | 0.01 0.14 | 0.03 | 0.01 | 0.00 | 0.07
12 | 0.00 0.00 0.72 | 0.03 0.14 | 0.02 | 0.01 | 0.00 | 0.08
13 | 0.00 0.00 0.70 | 0.04 | 0.00 0.14 | 0.02 | 0.01 | 0.00 | 0.09
14 | 0.00 0.00 0.68 | 0.04 | 0.00 0.13|10.02 | 0.01 | 0.00| 0.10
15 | 0.00 0.00 0.66 | 0.05 | 0.01 0.00 | 0.13 ({0.02 | 0.01]|0.00| 0.12
16 | 0.00 0.00 0.64 | 0.06 | 0.01 0.00 | 0.13 |{0.02 | 0.01 | 0.00 | 0.13
17 | 0.00 0.00 0.62 | 0.06 | 0.01 0.00 | 0.12 {0.02 | 0.01|0.01| 0.14
18 | 0.00 0.00 0.60 | 0.06 | 0.02 0.00 | 0.12 | 0.02 | 0.01 | 0.01 | 0.15
19 | 0.00 0.00 0.59 | 0.07 | 0.02 0.00 | 0.12 { 0.02 | 0.01 | 0.01 | 0.16
20| 0.00 0.00 0.57 1 0.07 | 0.02 0.0110.1110.02|0.01]0.01{ 0.18
PAD
With SCT Without SCT
_

g ‘§ ° § ‘8"-;, [} o %) ‘3 g [ ) %’
= 13¢| 8| & [£| £ | 2|28|£| £ | 2] %
£a) b £ | 2| 2 | 3|28 2| B | &3] ©
1] 1.00 0.00
210.98 0.02
3| 0.97 0.03
410.00 |0.81 0.12 | 0.02 0.05
510.00 |0.81 0.12 | 0.02 0.05
6 0.00 |0.80 0.11 ] 0.02 | 0.00 0.06
71 0.00 | 0.00 0.80 0.11 ] 0.02 | 0.00 0.06
81 0.00 | 0.00 0.78 0.01 0.11 ] 0.02]0.01 0.00 | 0.08
91 0.00 |0.00 0.75 0.03 0.11]10.02]0.01 0.00 | 0.09
10 | 0.00 | 0.00 0.73 0.04 | 0.00 0.10 1 0.02 | 0.01 0.00 | 0.10
11 |1 0.00 | 0.00 0.71 0.04 | 0.00 0.10 1 0.02 ] 0.01 0.00 | 0.11
12 | 0.00 | 0.00 0.69 0.05 | 0.01 0.00 1 0.10 | 0.02 | 0.01 0.00 | 0.13
13 | 0.00 | 0.00 0.67 0.06 | 0.01 0.00 1 0.09 |1 0.02 | 0.01 0.00 | 0.14
14 | 0.00 | 0.00 0.65 0.06 | 0.01 0.00 1 0.0910.02 | 0.01 0.00 | 0.15
15 |1 0.00 | 0.00 0.63 0.07 | 0.02 0.00 1 0.0910.02 | 0.01 0.01 | 0.16
16 | 0.00 | 0.00 0.61 0.07 | 0.02 0.00 1 0.09|10.02 | 0.01 0.01 ] 0.17
17 |1 0.00 | 0.00 0.59 0.07 | 0.03 0.01]10.0910.02 |0.01 0.01 ] 0.18
18 | 0.00 | 0.00 0.57 0.07 | 0.03 0.01]10.08|10.02 | 0.01 0.01 | 0.19
19 | 0.00 | 0.00 0.56 0.08 | 0.03 0.01 ] 0.08|10.02 | 0.01 0.01 ] 0.21
20| 0.00 | 0.00 0.54 0.08 | 0.04 0.01]10.0810.01{0.01 0.01 ] 0.22

VD
With SCT Without SCT
£ls 3 2 £ |. e £
Es| g | 2 |B| 2 |58/ 2|z | 5|8

1] 1.00 0.00
21 1.00 0.00
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311.00 0.00
410.99 0.01
510.00 | 0.87 0.10 | 0.03 0.01
610.00 [0.87 0.09 | 0.03 0.01
710.00 [0.87 0.09 | 0.03 | 0.00 0.02
810.00 [ 0.00 |[0.86 0.09 |1 0.02 | 0.01 0.02
91000 (000 |0.84 0.01 0.09 1 0.02 | 0.01 0.00 | 0.03
101 0.00 | 0.00 | 0.81 0.03 0.08 | 0.02 | 0.01 0.00 | 0.05
11 (0.00 | 0.00 | 0.78 0.04 | 0.00 0.08 1 0.02 | 0.01 0.00 | 0.06
121 0.00 | 0.00 | 0.76 0.05 | 0.00 0.08 1 0.02 | 0.01 0.00 | 0.08

1310.00 | 0.00 | 0.73 0.06 | 0.01 0.00 | 0.08 | 0.02 | 0.01 0.00 | 0.09

14 (1 0.00 | 0.00 |0.71 0.06 | 0.01 0.00 | 0.08 | 0.02 | 0.01 0.00 | 0.11

1510.00 | 0.00 | 0.69 0.07 | 0.02 0.00 | 0.07 | 0.02 | 0.01 0.01 | 0.12

16 | 0.00 | 0.00 | 0.67 0.07 | 0.02 0.00 | 0.07 | 0.01 | 0.01 0.01 | 0.13

17 [ 0.00 | 0.00 | 0.65 0.08 | 0.02 0.00 | 0.07 | 0.01 | 0.01 0.01 ] 0.15

18 10.00 | 0.00 | 0.63 0.08 | 0.03 0.01]0.07 | 0.01 | 0.01 0.01 | 0.16

1910.00 | 0.00 | 0.61 0.08 | 0.03 0.01|0.07 | 0.01 | 0.01 0.01 | 0.17

20| 0.00 | 0.00 | 0.59 0.08 | 0.04 0.01]0.07 | 0.01 | 0.01 0.01 ] 0.18

Table 88: 20 first rows of the Markov trace

TD
With SCT Without SCT
c = : g L, © e
= 28| 5 (g7 R | B | £ |gE| R ||| 8
1] 1.00 0.00
2| 0.99 0.01
3| 098 0.02
4| 0.98 0.02
5| 097 0.03
6| 0.96 0.04
7] 0.00| 0.58 023 | 0.14 0.05
8| 0.00| 0.58 022 | 0.14 0.05
9| 0.00| 0.58 0.21 | 0.13 )| 0.01 0.06
10| 0.00 | 0.00 | 0.58 0.21 | 0.11 ) 0.03 0.07
11| 0.00| 0.00 | 0.55| 0.02 0.20 | 0.10 | 0.03 | 0.00 0.09
12| 0.00| 0.00 | 0.52| 0.05 0.20 | 0.09 | 0.04 | 0.00 0.10
13| 0.00| 0.00 | 0.49 | 0.06 | 0.00 0.19 | 0.08 | 0.04 | 0.01 0.12
14| 0.00| 0.00 | 0.6 | 0.08 | 0.01 0.19| 0.07 | 0.05| 0.01 0.14
15| 0.00| 0.00| 0.44 | 0.08 | 0.01| 0.00 | 0.18 | 0.07 | 0.05| 0.02 0.15
16| 0.00| 0.00| 0.41 | 0.09| 0.02| 0.00| 0.18| 0.06 | 0.05| 0.02 0.17
17| 0.00| 0.00| 039| 0.09| 0.02| 0.00| 0.17] 0.06 | 0.05] 0.02 0.19
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18 0.00| 0.00| 0.37| 0.10| 0.03| 0.00| 0.17| 0.05| 0.05| 0.03 0.20
19 0.00| 000| 0.36| 0.10| 0.03| 0.01| 0.16| 0.05| 0.05| 0.03 0.22
20 0.00| 0.00| 0.34| 0.09| 0.04| 001 | 0.16| 0.04 | 0.05| 0.04 0.23
VAD (Hovon)
3 With SCT Without SCT
Hi 5 o o %

=l 8| 2| 8|2 || £ g3l 2 | 2)|¢£

HEREE R R -
1 1.00 0.00
2 0.98 0.02
3 0.96 0.04
4 0.00 | 0.79 0.09 | 0.06 0.06
5 0.00 | 0.79 0.09 | 0.06 0.06
6 0.00 | 0.78 0.09| 0.05| 0.01 0.07
7 0.00 | 0.00| 0.78 0.08 | 0.05| 0.01 0.07
8 0.00 | 0.00| 0.75] 0.02 0.08 | 0.05| 0.01| 0.00 0.09
9 0.00| 0.00| 0.72 | 0.03 0.08 | 0.04 | 0.02 | 0.00 0.11
10 0.00 | 0.00| 0.69| 0.05| 0.00 0.08 | 0.04 | 0.02 | 0.00 0.12
11 0.00 | 0.00| 0.66| 0.06 | 0.00 0.07 | 0.04| 0.02 | 0.00 0.14
12 0.00| 0.00| 0.63| 0.07| 0.01| 0.00| 0.07| 0.03| 0.02| 0.01 0.16
13 0.00| 0.00| 0.61| 0.07| 0.01| 0.00| 0.07| 0.03| 0.02| 0.01 0.17
14 0.00| 0.00| 0.58| 0.08| 0.02| 0.00| 0.07| 0.03| 0.02| 0.01 0.19
15 0.00| 0.00| 0.56| 0.09| 0.02| 0.00| 0.06| 0.03| 0.02| 0.01 0.20
16 0.00| 0.0O0O| 0.54| 0.09| 0.03| 0.00| 0.06| 0.02| 0.02| 0.01 0.22
17 0.00| 0.00| 0.52| 0.09| 0.03| 0.01| 0.06| 0.02| 0.02| 0.02 0.23
18 0.00| 0.00O| 049| 0.09| 0.04| 001 | 0.06| 0.02 0.02| 0.02 0.25
19 0.00| 0.00| 048 | 0.09| 0.04| 001 | 0.06| 0.02| 0.02| 0.02 0.26
20 0.00| 0.00| 046 | 0.09| 0.04 | 0.02 | 0.05 0.02 | 0.02 | 0.02 0.27

VAD (IFM)
With SCT Without SCT

= '§ 3 2 § v o é 25 ] o é =
5 5505 2 £ = 5 S & = £ = o
2 | B 2| 8 |2 | B| £ |3 2|2 E °

a @ N i 5 |a£ N o0 5
1 1.00 0.00
2 0.99 0.01
3 0.98 0.02
4 0.97 0.03
5 0.00 | 0.80 0.10 | 0.07 0.04
6 0.00 | 0.79 0.10 | 0.07 0.04
7 0.00 | 0.79 0.09 | 0.06 | 0.01 0.05
8 0.00 | 0.00| 0.79 0.09 | 0.06 | 0.01 0.05
9 0.00 | 0.00| 0.76 | 0.02 0.09 | 0.05| 0.02 | 0.00 0.07
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10| 0.00| 0.00| 0.72 | 0.03 0.08 | 0.05| 0.02 | 0.00 0.09
11| 0.00| 0.00| 0.69 | 0.05| 0.00 0.08 | 0.04 | 0.02 | 0.00 0.11
12| 0.00| 0.00| 0.66 | 0.06 | 0.00 0.08| 0.04 | 0.02 | 0.01 0.12
13| 0.00| 0.00| 0.64| 0.07| 0.01| 0.00| 0.07| 0.04| 0.02| 0.01 0.14
14| 000| 000| 061 | 0.08 | 0.01| 0.00 | 0.07| 0.03| 0.02| 0.01 0.16
15| 0.00| 0.00| 0.58| 0.08 | 0.02 | 0.00| 0.07| 0.03| 0.03| 0.01 0.17
16| 0.00| 0.00| 056 | 0.09 | 0.02| 0.00 | 0.07| 0.03| 0.02| 0.01 0.19
17| 0.00| 0.00| 0.54| 009| 0.03 | 0.01| 0.06 | 0.03| 0.02| 0.02 0.21
18| 0.00| 000| 051|009 | 003 | 0.01| 0.06| 0.03| 0.02| 0.02 0.22
19| 000| 000| 049 | 0.10| 0.04| 0.01 | 0.06 | 0.02 | 0.02| 0.02 0.24
20| 0.00| 000 | 047 0.10| 0.04 | 0.01| 0.06 | 0.02| 0.02 | 0.02 0.25

7.7.3 Please provide details of how the model assumes QALYs
accrued over time. For example, Markov traces can be used to
demonstrate QALYs accrued in each health state over time.

In the state transition model, the QALYs are calculated as the number of patients in
each health state at the end of each cycle multiplied by the utility value associated
with the respective health state. The model also considered adverse events, the
incidence of which was obtained from the patient level data of the clinical trials. The
average disutility value was calculated by taking the sum product of the incidences
and the corresponding disutility value for each AE. This value was then multiplied by
the number of patients that enter that health state in that cycle to obtain the disutility
associated with the AEs in each health state. This disutility was then substracted from
the QALYs in that cycle.

Cumulative QALYs are accrued through each subsequent cycle and health state of
the model for each intervention.

7.7.4 Please indicate the life years and QALYs accrued for each
clinical outcome listed for each comparator. For outcomes that
are a combination of other states, please present
disaggregated results. For example:

Table 89: Model outputs by clinical outcomes (discounted)

LY | QALY |cost(ge) | LY | QALY | cost(g)
Outcome VTD TD
Induction treatment 0.49 0.28 £25,784 0.49 0.28 £7,320
Stem cell transplant 0.19 0.12 £15,528 0.14 0.09 £11,725
Post-induction PPT 2.69 1.96 £2,668 1.92 1.41 £1,902
Post-progression survival 2.58 1.65 £28,835 2.02 1.28 £28,467
Overall survival 5.95 4.00 £72,815 4.57 3.06 £49,414
Outcome PAD VAD
Induction treatment 0.24 0.14 £10,669 0.24 0.14 £2,190
Stem cell transplant 0.20 0.13 £16,302 0.19 0.13 £15,916
Post-induction PPT 2.49 1.80 £2,473 1.75 1.24 £1,737
Post-progression survival 2.78 1.78 £30,187 2.22 1.41 £29,515
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LY QALY | Cost (£) LY QALY | Cost (£)
Overall survival 5.72 3.84 | £59,632 | 4.41 2.91 £49,359
Outcome VD VAD
Induction treatment 0.33 0.19 | £13,669 | 0.33 0.19 £2,536
Stem cell transplant 0.21 0.14 | £17,488 | 0.20 0.13 £16,010
Post-induction PPT 2.64 1.90 £2,616 1.71 1.21 £1,700
Post-progression survival 2.46 1.57 | £29,101 2.19 1.39 £29,918
Overall survival 5.64 3.79 | £62,874 | 4.42 2.91 £50,163

LY, life years; QALY, quality-adjusted life year; TD: thalidomide and dexamethasone; TTP: time to
progression; VTD: Velcade® (bortezomib), thalidomide and dexamethasone, PAD: Velcade®
(bortezomib), doxorubicin, dexamethasone; VAD: vincristine, doxorubicin, dexamethasone; VD:
Velcade® (bortezomib), dexamethasone

7.7.5 Please provide details of the disaggregated incremental QALYs
and costs by health state, and of resource use predicted by the
model by category of cost. Suggested formats are presented
below.

Table 90: Summary of QALY gain by health state

ALY ALY Absolute % absolute
i SELE c:ITD QTD S increment increment
Induction period 0.27 0.27 -0.00 0.00 0.0%
SCT period 0.12 0.09 +0.03 0.03 3.1%
Post-induction PFS 1.96 1.41 +0.55 0.55 55.8%
2nd line 0.22 0.24 -0.01 0.01 1.5%
3rd line 0.17 0.17 -0.00 0.00 0.5%
Further line 1.25 0.87 +0.39 0.39 39.2%
Total 4.00 3.06 +0.95 0.99 100.0%
ALY ALY Absolute % absolute
HeEill s (I)’AD ?IAD e increment i/:lcrement
Induction period 0.14 0.13 +0.00 0.00 0.0%
SCT period 0.13 0.13 +0.00 0.00 0.3%
Post-induction PFS 1.80 1.24 +0.56 0.56 60.2%
2nd line 0.23 0.23 -0.00 0.00 0.0%
3rd line 0.18 0.17 +0.01 0.01 0.6%
Further line 1.36 1.00 +0.36 0.36 38.7%
Total 3.84 2.91 +0.93 0.93 100.0%
ALY ALY Absolute % absolute
LiEathistate QVD ?lAD S increment increment
Induction period 0.19 0.18 +0.00 0.00 0.2%
SCT period 0.14 0.13 +0.01 0.01 1.3%
Post-induction PFS 1.90 1.21 +0.69 0.69 75.0%
2nd line 0.23 0.24 -0.01 0.01 1.4%
3rd line 0.17 0.17 -0.01 0.01 0.6%
Further line 1.17 0.98 +0.20 0.20 21.5%
Total 3.79 2.91 +0.88 0.92 100.0%
PFS, progression free survival; QALY, quality-adjusted life year; SCT, stem cell transplant ; TD,
thalidomide and dexamethasone; VTD, Velcade® (bortezomib), thalidomide and dexamethasone;
PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine, doxorubicin,
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dexamethasone; VD: Velcade® (bortezomib), dexamethasone

Table 91: Summary of costs by health state

Cost Absolute % absolute
Heath state VTD Cost TD | Increment increment increment
Induction period £25,784 £7,320 +£18,464 £18,464 71.5%
SCT period £15,528 | £11,725 +£3,803 £3,803 14.7%
Post-induction PFS £2,668 £1,902 +£765 £765 3.0%
2nd line £10,669 £9,679 +£990 £990 3.8%
3rd line £13,400 | £14,419 -£1,020 £1,020 3.9%
Further line £1,931 £1,335 +£596 £596 2.3%
End of life £2,836 £3,033 -£197 £197 0.8%
Total £72,815 | £49,414 +£23,401 £25,835 100.0%
Cost Cost Absolute % absolute
Heath state PAD VAD Increment increment increment
Induction period £10,669 £2,190 +£8,479 £8,479 79.6%
SCT period £16,302 | £15,916 +£387 £387 3.6%
Post-induction PFS £2473 £1,737 +£736 £736 6.9%
2nd line £11,218 | £10,922 +£296 £296 2.8%
3rd line £14,004 | £13,996 +£8 £8 0.1%
Further line £2,100 £1,545 +£555 £555 5.2%
End of life £2,865 £3,052 -£187 £187 1.8%
Total £59,632 | £49,359 +£10,274 £10,648 100.0%
Cost Absolute % absolute
Heath state Cost VD VAD Increment increment increment
Induction period £13,669 £2,536 +£11,134 £11,134 74.5%
SCT period £17,488 | £16,010 +£1,478 £1,478 9.9%
Post-induction PFS £2,616 £1,700 +£916 £916 6.1%
2nd line £10,919 | £11,072 -£153 £153 1.0%
3rd line £13,497 | £14,292 -£795 £795 5.3%
Further line £1,804 £1,501 +£303 £303 2.0%
End of life £2,880 £3,052 -£172 £172 1.2%
Total £62,874 | £50,163 +£12,710 £14,950 100.0%

PFS, progression free survival; QALY, quality-adjusted life year; SCT, stem cell transplant ; TD,
thalidomide and dexamethasone; VTD, Velcade® (bortezomib), thalidomide and dexamethasone; PAD:
Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine, doxorubicin, dexamethasone;
VD: Velcade® (bortezomib), dexamethasone

Table 92: Summary of predicted resource use by category of cost

Heath state Cost VID | Cost TD Increment .Absolute % absolute
increment increment
Induction - chemo
drug £22,966 £5,493 +£17,473 £17,473 67.6%
Induction -
prophylaxis £327 £251 +£76 £76 0.3%
Induction - £2,492 £1,576 +£915 £915 3.5%
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monitoring
SCT - mobilisation £1,038 £784 +£254 £254 1.0%
SCT - ablation £342 £258 +£84 £84 0.3%
SCT - transplant £13,486 £10,183 +£3,303 £3,303 12.8%
SCT - post-transplant £663 £501 +£162 £162 0.6%
Post-induction PFS £2,668 £1,902 +£765 £765 3.0%
2nd line - VD £8,535 £7,743 +£792 £792 3.1%
2nd line - CTDa £1,600 £1,452 +£148 £148 0.6%
2nd line - HDD £533 £484 +£49 £49 0.2%
3rd line - RD £10,050 £10,815 -£765 £765 3.0%
3rd line - CTD £2,680 £2,884 -£204 £204 0.8%
3rd line - HDD £670 £721 -£51 £51 0.2%
Further line £1,931 £1,335 +£596 £596 2.3%
End of life £2,836 £3,033 -£197 £197 0.8%
Total £72,815 £49,414 +£23,401 £25,835 100.0%
Heath state Cost PAD | Cost VAD | Increment | ADSolute | % absolufe
Induction - chemo £9,338 £750 +£8,588 £8,588 78.7%
drug
Induction - £78 £57 +£21 £21 0.2%
prophylaxis
Induction - £1,254 £1,384 -£130 £130 1.2%
monitoring
SCT - mobilisation £1,089 £1,064 +£26 £26 0.2%
SCT - ablation £359 £350 +£9 £9 0.1%
SCT - transplant £14,158 £13,822 +£336 £336 3.1%
SCT - post-transplant £696 £679 +£17 £17 0.2%
Post-induction PFS £2473 £1,737 +£736 £736 6.7%
2nd line - VD £8,974 £8,738 +£237 £237 2.2%
2nd line - CTDa £1,683 £1,638 +£44 £44 0.4%
2nd line - HDD £561 £546 +£15 £15 0.1%
3rd line - RD £10,503 £10,497 +£6 £6 0.1%
3rd line - CTD £2,801 £2,799 +£2 £2 0.0%
3rd line - HDD £700 £700 +£0 £0 0.0%
Further line £2,100 £1,545 +£555 £555 5.1%
End of life £2,865 £3,052 -£187 £187 1.7%
Total £59,632 £49,359 +£10,274 £10,908 100.0%
Absolute % absolute
Heath state Cost VD | Cost VAD | Increment increment increment
Induction - chemo £11,883 £834 +£11,049 £11,049 73.9%
dru
IndSction - £78 £66 +£12 £12 0.1%
prophylaxis
Induction - £1,708 £1,636 +£72 £72 0.5%
monitoring
SCT - mobilisation £1,169 £1,070 +£99 £99 0.7%
SCT - ablation £385 £352 +£33 £33 0.2%
SCT - transplant £15,187 £13,904 +£1,283 £1,283 8.6%
SCT - post-transplant £747 £683 +£63 £63 0.4%
Post-induction PFS £2,616 £1,700 +£916 £916 6.1%
2nd line - VD £8,735 £8,857 -£122 £122 0.8%
2nd line - CTDa £1,638 £1,661 -£23 £23 0.2%
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2nd line - HDD £546 £554 -£8 £8 0.1%
3rd line - RD £10,123 £10,719 -£596 £596 4.0%
3rd line - CTD £2,699 £2,858 -£159 £159 1.1%
3rd line - HDD £675 £715 -£40 £40 0.3%
Further line £1,804 £1,501 +£303 £303 2.0%
End of life £2,880 £3,052 -£172 £172 1.2%
Total £62,874 £50,163 +£12,710 £14,950 100.0%

PFS, progression free survival; QALY, quality-adjusted life year; SCT, stem cell transplant ; TD,
thalidomide and dexamethasone; VTD, Velcade® (bortezomib), thalidomide and dexamethasone; PAD:
Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine, doxorubicin, dexamethasone;
VD: Velcade® (bortezomib), dexamethasone

Base-case analysis

7.7.6

Please present your results

in the following table. List

interventions and comparator(s) from least to most expensive
and present ICERs in comparison with baseline (usually
standard care)
technologies in terms of dominance and extended dominance.

and then

incremental

analysis

ranking

Base case results from the modelled evaluation are presented in Table 93 below.

Table 93: Base-case results

Technologies | Total Total | Total Incre- Incre- Incre- ICER (£)
2:£o)sts SHE el mental mental | mental rlr?:r:fa;l
costs (£) LYG QALYs (QALYs)
\T/BD gg’ﬂj 2'2? ‘3"82 +£23401 | +138 | +0.95 | £24,683
VAD £49,359 4.41 2.91
(Hovon) +£10,274 1.31 0.93 £11,041
PAD £59,632 5.72 3.84
VAD (IFM £50,163 4.42 291 | +£12,710 1.22 0.88 £14,446
VD £62,874 5.64 3.79

Sensitivity analyses

7.7.7

Consider the use of tornado diagrams.

Please present results of deterministic sensitivity analysis.

The results of the deterministic sensitivity analysis detail the influence of the

parameters across their ranges on the incremental cost-effectiveness ratio.

In all

instances the ICER remains below approximately £36,000/QALY. Figure 25 plots all
the deterministic sensitivity analysis results, with the most sensitive parameters

reported in
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VD vs. VAD

Table 94.
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Figure 25: Tornado diagrams

VTD vs. TD

PAD vs. VAD
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VD vs. VAD

Table 94: Deterministic sensitivity analysis results for most sensitive parameters

Lower Base Higher ITower I-_Iigher .
Parameter . . input input Difference
input case input ICER ICER
VTD vs. TD

Mortality - CR 0.6% 0.8% 1.1% £20,189 | £36,074 £15,885
Drug costs - VTD £22,591 | £27,889 | £33,736 | £19,544 | £30,356 £10,812
TTPHR-PR 0.538 1.007 1.886 £20,665 | £28,534 £7,869
TTPHR-CR 0.609 1.615 4.282 £21,574 | £27,463 £5,889
Mortality - NR 2.2% 2.7% 9.4% £26,312 | £22,213 £4,099
SCT rate - TD 52.8% 61.4% 69.7% £26,768 | £22,677 £4,091

Utility - SCT 18m- 0.630 0.750 0.853 £26,890 | £23,057 £3,833
SCT rate - VTD 73.6% 80.8% 87.0% £22,978 | £26,205 £3,228
Mortality - CR 0.6% 0.8% 1.1% £26,126 | £23,091 £3,035
Drug costs - TD £7,064 £8,720 £10,548 | £26,126 | £23,091 £3,035
TTP HR-NR 0.230 0.441 0.845 £23,544 | £26,350 £2,806
Mortality - PR 1.1% 1.7% 2.0% £26,785 | £24,134 £2,652
Utility - further line 0.559 0.644 0.725 £26,088 | £23,483 £2,605
Transplant costs £16,615 | £20,511 | £24,811 £23,921 £25,524 £1,603
Utility - no SCT (PR) 0.636 0.760 0.865 £23,952 | £25,338 £1,386
TP 3rd line 6.2% 10.2% 16.5% £25,179 | £24,284 £895

PAD vs. VAD

Mortality - CR 0.6% 0.8% 1.1% £9,547 £14,613 £5,065
Drug costs - PAD £8,970 £11,074 | £13,396 £8,917 £13,385 £4,468
TTP HR - PR 0.576 0.774 1.039 £9,435 £13,001 £3,566
TTP HR-CR 0.431 0.811 1.524 £9,417 £12,741 £3,325
Mortality - NR 2.2% 2.7% 9.4% £9,992 £12,077 £2,085
SCT rate - VAD 80.0% 83.7% 87.0% £10,299 | £11,723 £1,424
Utility - SCT 18m- 0.630 0.750 0.853 £11,824 | £10,446 £1,378
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SCT rate - PAD 81.3% 84.9% 88.2% £11,723 | £10,413 £1,311
Drug costs - VAD £1,668 £2,060 £2,491 £11,635 | £10,530 £1,106
TTP HR - NR 0.640 0.830 1.076 £11,436 | £10,605 £831
Mortality - PR 1.1% 1.7% 2.0% £11,328 | £10,803 £525
Utility - further line 0.559 0.644 0.725 £11,338 | £10,838 £500
Transplant costs £16,615 | £20,511 | £24,811 £11,458 | £10,982 £477
Utility - no SCT (PR) 0.636 0.760 0.865 £10,927 | £11,166 £238
TP 3rd line 6.2% 10.2% 16.5% £10,962 | £11,128 £166
VD vs. VAD
Mortality - CR 0.6% 0.8% 1.1% £10,961 £18,354 £7,394
Drug costs - VD £11,425 | £14,104 | £17,061 £12,323 | £19,472 £7,149
TTP HR - PR 0.354 0.631 1.125 £11,506 | £17,691 £6,185
TTP HR - CR 0.272 0.636 1.486 £11,637 | £17,206 £5,569
Mortality - NR 2.2% 2.7% 9.4% £12,566 | £16,869 £4,303
SCT rate - VAD 75.4% 82.6% 88.8% £12,916 | £15,710 £2,794
Utility - SCT 18m- 0.630 0.750 0.853 £15,846 | £13,234 £2,612
SCT rate - VD 81.2% 87.6% 92.9% £15,953 | £13,361 £2,591
Drug costs - VAD £2,213 £2,732 £3,305 £14,945 | £13,620 £1,324
TTP HR - NR 0.699 1.309 2.451 £14,983 | £13,853 £1,130
Mortality - PR 1.1% 1.7% 2.0% £14,885 | £14,052 £834
Utility - further line 0.559 0.644 0.725 £14,127 | £14,798 £671
Transplant costs £16,615 | £20,511 | £24,811 £14,961 £14,381 £580
Utility - no SCT (PR) 0.636 0.760 0.865 £14,753 | £14,203 £551
TP 3rd line 6.2% 10.2% 16.5% £14,750 | £14,236 £514

CR, complete remission; HR, hazard ratio; NR, no response (less than PR); PR, partial response; SCT,
stem cell transplant; TD, thalidomide and dexamethasone; TP, transition probabilities; VTD, Velcade®
(bortezomib), thalidomide and dexamethasone; PAD: Velcade® (bortezomib), doxorubicin,
dexamethasone; VAD: vincristine, doxorubicin, dexamethasone; VD: Velcade® (bortezomib),

dexamethasone
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7.7.8 Please present the results of a PSA, and include scatter plots
and cost-effectiveness acceptability curves.

The probabilistic analysis performed on the base case included 10, 000 simulations
and is presented in the following cost-effectiveness plane (Figure 26).

The cost-effectiveness acceptability curves are presented in Figure 27. The probability
that the bortezomib-based induction regimen VTD is a cost effective option over the
thalidomide-based induction regimen TD at £20,000 and £30,000 thresholds is
estimated to be 18.58% and 54.83%, respectively. The probability that PAD is a cost
effective option over VAD induction regimen at £20,000 and £30,000 thresholds is
estimated to be 84.25% and 88.73%, respectively. Similarly, the probability that VD is
a cost effective option over VAD at £20,000 and £30,000 thresholds is estimated to be
68.92% and 83.17%, respectively.

Figure 26: Cost effectiveness planes

VTD vs. TD
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PAD vs. VAD

VD vs. VAD
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Figure 27: Cost effectiveness acceptability curves

VTD versus TD

PAD vs. VAD
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VD vs. VAD

7.7.9 Please present the results of scenario analysis. Include details
of structural sensitivity analysis.

Table 95 shows the results of the scenario analyses.

Table 95: Results of scenario tested in the variability analyses

Scenario Inc;inslfsntal In%;Tig“' ICER
VTD vs. TD
Base case £23,401 0.95 £24.683
Post-induction response rates
GIMEMA study £25,357 0.89 £28,482
VTD: CR=57.0%, PR=43.0%, NR=0.0% £23,292 1.27 £18,344
VTD: CR=34.2%, PR=43.8%, NR=22.0% £22,418 0.54 £41,226
VTD: CR=40.7%, PR=27.4%, NR=31.9% £23,502 0.60 £39,272
VTD: CR=62.9%, PR=27.4%, NR=9.7% £24,312 1.31 £18,522
TD: CR=24.3%, PR=52.8%, NR=22.9% £24,653 0.62 £39,742
TD: CR=0.0%, PR=52.8%, NR=47.2% £23,116 1.46 £15,860
TD: CR=11.3%, PR=35.6%, NR=53.1% £22,229 1.24 £17,915
TD: CR=34.1%, PR=35.6%, NR=30.3% £23,672 0.46 £51,990
OS by post-induction response
IFM90 study £28,881 1.57 £18,395
TTP for 2nd line (post-transplant / post-
induction)
Weibull distribution £24,769 0.92 £26,831
Log-logistic distribution
£24,883 0.92 £26,926
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. Incremental Incremental
Scenario costs QALYs ICER
Number of cycles with VTD and TD
4 cycles for all patients on induction therapy £17,381 0.95 £18,333
5 cycles for all patients on induction therapy £20,513 0.95 £21,636
6 cycles for all patients on induction therapy £23,644 0.95 £24,939
Health state utility values
Uyl-de-Grrot et al. £23,401 0.83 £28,048
6Declme in HRQoL following SCT only lasts £23 401 0.98 £23.829
months
AE-related disutility value
0.05 utility decrements £23,401 0.94 £24,916
Time horizon
10 years £21,939 0.56 £39,304
15 years £22,852 0.75 £30,415
Discount rates
3.5% costs and 0% outcomes £23,401 1.37 £17,040
3.5% costs and 6% outcomes £23,401 0.76 £30,980
0% costs and 3.5% outcomes £25,538 0.95 £26,936
6% costs and 3.5% outcomes £22,314 0.95 £23,536
PAD vs. VAD
Base case £10,274 0.93 £11,041
Post-induction response rates
PAD: CR=54.9%, PR=38.7%, NR=6.4% £11,089 1.12 £9,906
PAD: CR=41.9%, PR=38.7%, NR=19.5% £9,409 0.71 £13,179
PAD: CR=45.3%, PR=29.6%, NR=25.1% £9,464 0.74 £12,741
PAD: CR=57.9%, PR=29.6%, NR=12.5% £11,086 1.13 £9,774
VAD: CR=23.4%, PR=46.6%, NR=30.0% £9,479 0.77 £12,314
VAD: CR=10.0%, PR=46.6%, NR=43.4% £11,294 1.18 £9,571
VAD: CR=15.8%, PR=37.1%, NR=47.1% £11,027 1.08 £10,189
VAD: CR=28.8%, PR=37.1%, NR=34.1% £9,273 0.69 £13,521
OS by post-induction response
IFM90 study £15,304 1.55 £9,853
TTP for 2nd line (post-transplant / post-
induction)
Weibull distribution £11,163 0.92 £12,155
Log-logistic distribution £10,413 0.93 £11,222
Number of cycles with VTD and TD
1 cycles for all patients on induction therapy £4,798 0.93 £5,157
2 cycles for all patients on induction therapy £7,743 0.93 £8,322
3 cycles for all patients on induction therapy £10,635 0.93 £11,429
Health state utility values
Uyl-de-Grrot et al. £10,274 0.83 £12,411
Decline in HRQoL following SCT only lasts £10,274 0.95 £10,806
6 months
AE-related disutility value
0.05 utility decrements £10,274 0.93 £11,044
Time horizon
10 years £8,836 0.56 £15,741
15 years £9,725 0.75 £13,049
Discount rates
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Scenario Incze;r::sntal Incg;nc$|;tal ICER

3.5% costs and 0% outcomes £10,274 1.34 £7,690

3.5% costs and 6% outcomes £10,274 0.75 £13,770

0% costs and 3.5% outcomes £11,933 0.93 £12,824

6% costs and 3.5% outcomes £9,482 0.93 £10,190

VD vs. VAD

Base case £12,710 0.88 £14,446
Post-induction response rates

VD: CR=49.7%, PR=45.4%, NR=4.8% £13,031 1.26 £10,377

VD: CR=24.2%, PR=45.4%, NR=30.4% £11,593 0.41 £28,034

VD: CR=32.2%, PR=28.3%, NR=39.5% £12,398 0.52 £23,954

VD: CR=56.2%, PR=28.3%, NR=15.5% £13,746 1.31 £10,512

VAD: CR=22.7%, PR=52.7%, NR=24.6% £11,235 0.59 £19,184

VAD: CR=0.0%, PR=51.6%, NR=48.4% £14,374 1.30 £11,039

VAD: CR=9.8%, PR=35.1%, NR=55.1% £14,029 1.14 £12,317

VAD: CR=32.9%, PR=35.1%, NR=32.0% £10,890 0.42 £26,105
OS by post-induction response

IFM90 study £16,251 1.40 £11,587
TTP for 2nd line (post-transplant / post-
induction)

Weibull distribution £15,834 0.83 £19,025

Log-logistic distribution £15,324 0.84 £18,157
Number of cycles with VTD and TD

1 cycles for all patients on induction therapy £7,243 0.88 £8,234

2 cycles for all patients on induction therapy £10,062 0.88 £11,437

3 cycles for all patients on induction therapy £12,872 0.88 £14,630
Health state utility values

Uyl-de-Grrot et al. £12,710 0.80 £15,912

Decline in HRQoL following SCT only lasts £12,710 0.91 £13,097

6 months
AE-related disutility value

0.05 utility decrements £12,710 0.88 £14,447
Time horizon

10 years £11,199 0.55 £20,420

15 years £12,128 0.72 £16,957
Discount rates

3.5% costs and 0% outcomes £12,710 1.25 £10,179

3.5% costs and 6% outcomes £12,710 0.71 £17,877

0% costs and 3.5% outcomes £14,282 0.88 £16,232

6% costs and 3.5% outcomes £11,977 0.88 £13,613
AE, adverse event; CR, complete remission; HRQoL, health-related quality of life; HR, hazard ratio;
ICER, incremental cost-effectiviness ratio; NR, no response (less than PR); OS, overall survival; PR,
partial response; QALY, quality-adjusted life year; SCT, stem cell transplant; TD, thalidomide and
dexamethasone; TTP, time to progression; VTD, Velcade® (bortezomib), thalidomide and
dexamethasone; PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine,
doxorubicin, dexamethasone; VD: Velcade® (bortezomib), dexamethasone
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7.7.10 What were the main findings of each of the sensitivity
analyses?

The deterministic sensitivity analyses highlighted that the results are most sensitive to
the mortality rate for patients with CR after the induction therapy, and the VTD drug
costs. If the CR mortality rate is varied within its 95% confidence interval, other things
being equal, the ICER ranges from £20,189/QALY to £36,074/QALY. For the VTD
drug costs, the ICER range is £19,544/QALY to £30,356/QALY. For all other
parameters, the ICER remains within the £20,000/QALY-£29,000/QALY range. (

VD vs. VAD

Table 94).

The scenarios analyses further supported the cost-effectiveness of bortezomib-based
induction regimen (VTD) with ICERs generally remaining below £30,000/QALY, with
the exception of scenarios where low CR rates for VTD, or a time horizon of 10 years
is applied (see Table 95). The CR rates used in the scenario analyses were at the
extreme end of 95% confidence interval. Also, given that around 20% of MM patients
may be alive 10 years after the induction therapy, the 10-year time horizon for the
economic modelling appears too short.

At the £20,000 and £30,000 willingness to pay thresholds, the probability for VTD to
be cost-effective vs. TD is 18.6% and 54.8%, respectively. The probability that PAD is
a cost effective option over VAD induction regimen at £20,000 and £30,000 thresholds
is estimated to be 84.25% and 88.73%, respectively. Similarly, the probability that VD
is a cost effective option over VAD at £20,000 and £30,000 thresholds is estimated to
be 68.92% and 83.17%, respectively. (Table 96).
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Therefore, the range of sensitivity analyses has demonstrated that VTD is likely to be
a cost-effective treatment option for the relevant patient population compared to TD.
Similarly, PAD is likely to be a cost-effective treatment option for the relevant patient
population compared to VAD, as is VD compared to VAD.

Table 96: Cost-effectiveness of bortezomib based regimens vs. relevant comparators at
the £20,000 and £30,000 willingness to pay thresholds

Willingness-to-pay threshold Probability that \{TD is cost-effective
against TD
£20,000 18.6%
£30,000 54.8%
S Probability that PAD is cost-effective
Willingness-to-pay threshold against VAD
£20,000 84.25%
£30,000 88.73%
- Probability that VD is cost-effective
Willingness-to-pay threshold against VAD
£20,000 68.92%
£30,000 83.17%
TD, thalidomide and dexamethasone; VTD, Velcade® (bortezomib), thalidomide and
dexamethasone; PAD: Velcade® (bortezomib), doxorubicin, dexamethasone; VAD: vincristine,
doxorubicin, dexamethasone; VD: Velcade® (bortezomib), dexamethasone

7.7.11 What are the key drivers of the cost-effectiveness results?

As discussed above, the main drivers of the cost-effectiveness results include
mortality rates (particularly for patients with post-induction CR), the induction drug
costs, and the hazard ratios for time-to-progression to the second line treatment.

7.8 Validation

7.8.1 Please describe the methods used to validate and quality
assure the model. Provide references to the results produced
and cross-reference to evidence identified in the clinical,
quality of life and resources sections.

The previous economic model for this submission had a number of major flaws, which
were discovered shortly before the submission deadline. Therefore, the new model
had to be constructed within one week. The external validation of the model will be
completed in the coming weeks.
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7.9 Subgroup analysis

7.9.1 Please specify whether analysis of subgroups was undertaken
and how these subgroups were identified. Were they identified
on the basis of an a priori expectation of differential clinical or
cost effectiveness because of known, biologically plausible,
mechanisms, social characteristics or other clearly justified
factors? Cross-reference the response to section 6.3.7.

An economic evaluation based upon subgroups was not undertaken.

7.9.2 Please clearly define the characteristics of patients in the
subgroup.

Not applicable
7.9.3 Please describe how the statistical analysis was undertaken.
Not applicable

794 What were the results of the subgroup analysis/analyses, if
conducted? Please present results in a similar table as in
section 7.7.6 (Base-case analysis).

Not applicable

7.9.5 Were any obvious subgroups not considered? If so, which
ones, and why were they not considered? Please refer to the
subgroups identified in the decision problem in section 5.

Not applicable

7.10 Interpretation of economic evidence

7.10.1 Are the results from this economic evaluation consistent with
the published economic literature? If not, why do the results
from this evaluation differ, and why should the results in the
submission be given more credence than those in the
published literature?

There is no published economic model exploring the cost-effectiveness of bortezomib-
based induction regimens vs. relevant comparators in the population of interest.

7.10.2 Is the economic evaluation relevant to all groups of patients
who could potentially use the technology as identified in the
decision problem in section 5?

The results presented in the base case are reflective of the potential outcomes
expected in the UK patient population.
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7.10.3 What are the main strengths and weaknesses of the
evaluation? How might these affect the interpretation of the
results?

Strengths of the evaluation
The model is populated with clinical data from three methodologically robust pivotal
trials providing a comparison between VTD and TD, PAD and VAD, and VD and VAD.

The chosen structure of the economic model follows the clinical pathway for the
patient population relevant to the decision problem. Also, the modelling approach is
based on post-induction response rate, which is strongly correlated with OS, the most
patient-relevant outcome.

Extensive deterministic and probabilistic sensitivity analyses were performed, and the
ICER appears robust to the sensitivity analyses.

Limitations of the evaluation

The OS data from the Pethema, Hovon and IFM ftrials are too immature to be
incorporated into the economic model, thus we had to rely on long-term OS data from
published literature in order to derive a cost per QALY estimate over a lifetime
horizon. Also, utility values used in the model have been derived from the published
literature due to the lack of quality of life data measured directly in the three trials.
However, we have conducted extensive sensitivity analyses, which demonstrated the
robustness of the ICER estimate to changes in OS and utility values.

Due to the lack of head-to-head evidence of bortezomib-based regimens vs. CTD, i.e.
the current standard of care in the UK, we had to assume clinical equivalence of CTD
and TD. Without this assumption, we would not have been able to use the pivotal trial
data for this economic evaluation.

7.10.4 What further analyses could be undertaken to enhance the
robustness/completeness of the results?

In the future, once the Pethema, Hovon and IFM trial data become mature, the
economic evaluation could be repeated using OS derived directly from the trial.
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Table 97: Quality assessment of cost-effectiveness studies included

Grade (yes / no / not clear / N/A)

26. Were the details of statistical test(s) and confidence intervals given for stochastic data?

No —confidence intervals not
reported

Study question van Agthoven 2004 gg:)l;r: ndsen Kouroukis 2003

Study design

1. Was the research guestion stated? Yes Yes Yes

2. Was the economic importance of the research question stated? Yes No No

. . . L Yes — stated Yes — stated Yes — stated

3. Was/were the viewpoint(s) of the analysis clearly stated and justified? No - justification No - justification No - justification

4. Was a rationale reported for the choice of the alternative programmes or interventions compared? Yes Yes Yes

5. Were the alternatives being compared clearly described? Yes Yes Yes

6. Was the form of economic evaluation stated? Yes Yes Yes

7. Was the choice of form of economic evaluation justified in relation to the questions addressed? Yes Yes Yes

Data collection

8. Was/were the source(s) of effectiveness estimates used stated? Yes Yes Yes

9. Were details of the design and results of the effectiveness study given (if based on a single study)? Yes N/A Yes

10. Were details of the methods of synthesis or meta-analysis of estimates given (if based on an overview of

) - N/A Yes N/A

a number of effectiveness studies)?

11. Were the primary outcome measure(s) for the economic evaluation clearly stated? Yes Yes Yes

12. Were the methods used to value health states and other benefits stated? Yes Yes Yes

13. Were the details of the subjects from whom valuations were obtained given? Yes Yes Yes

14. Were productivity changes (if included) reported separately? N/A No N/A

15. Was the relevance of productivity changes to the study guestion discussed? N/A Yes N/A

16. Were quantities of resources reported separately from their unit cost? Yes Yes Not clear

17. Were the methods for the estimation of quantities and unit costs described? Yes Yes Yes

18. Were currency and price data recorded? Yes Yes Yes

. . . . . . . No — inflation No No = inflation

19. Were details of price adjustments for inflation or currency conversion given? . N/A - Currency

N/A - Currency conversion .
conversion

20. Were details of any model used given? N/A N/A Yes

21. Was there a justification for the choice of model used and the key parameters on which it was based? N/A N/A Yes

Analysis and interpretation of results

22. Was the time horizon of cost and benefits stated? Yes Yes Yes

23. Was the discount rate stated? Yes Yes Yes

24. Was the choice of rate justified? No No No

25. Was an explanation given if cost or benefits were not discounted? N/A N/A N/A
Yes — details of statistical tests Yes — details of
reported No statistical tests reported

No —confidence intervals
not reported
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27. Was the approach to sensitivity analysis described? Yes Yes Yes
28. Was the choice of variables for sensitivity analysis justified? Yes No Yes
29. Were the ranges over which the parameters were varied stated? No Yes Not clear
30. Were relevant alternatives compared? (That is, were appropriate comparisons made when conducting the

; . Yes Yes Yes
incremental analysis?)

31. Was an incremental analysis reported? Yes Yes Yes
32. Were major outcomes presented in a disaggregated as well as aggregated form? Yes Yes Yes
33. Was the answer to the study question given? Yes Yes Yes
34. Did conclusions follow from the data reported? Yes Yes Yes
35. Were conclusions accompanied by the appropriate caveats? No No No
36. Were generalisability issues addressed? No No No

Adapted from Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers of economic submissions to the BMJ. The BMJ Economic Evaluation Working Party. British Medical
Journal 313 (7052): 275-83. Cited in Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s guidance for undertaking reviews in health care. York: Centre for Reviews and
Dissemination
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Section C — Implementation

8 Assessment of factors relevant to the NHS and
other parties
8.1 How many patients are eligible for treatment in England and

Wales? Present results for the full marketing authorisation/CE
marking and for any subgroups considered. Also present
results for the subsequent 5 years.

It is estimated that 661 newly diagnosed MM patients will be eligible for HDT-SCT in
England and Wales in 2013. This estimation is based on:

- the projected population over 20 years old in England and Wales.(3;23;24)

- the age standardized incidence rate for men and women in 2010 (8.5 per
100,000 and 6.6 per 100,000 in England; 9 per 100,000 and 8.6 per 100,000
in Wales).(25;26)

- A proportion of 20% of newly diagnosed myeloma patients eligible for HDT-
SCT was estimated.(27)

No subgroup was considered.

The estimated number of patients that would be eligible for HDT-SCT in England and
Wales for 2013 and the subsequent four years is shown in Table 98 and Table 99.

Page 209 of 241





Table 98: Estimated Myeloma patient population eligible for HDC and STC (from 2013 to 2015)

2013 2014 2015

England Wales Total England Wales Total England Wales Total
Total Population (projected) 54,068,352 3,048,120 57,116,472 54,548,568 3,065,689 57,614,257 55,022,729 3,083,294 58,106,023
Men 220 years (projected) 20,066,833 1,134,083 21,200,916 20,281,655 1,143,432 21,425,087 20,483,341 1,152,000 21,635,341
MM incidence in men
(8.5 per 100,000 in England; 9 per 1,706 102 1,808 1,724 103 1,827 1,741 104 1,845
100,000 in Wales)
Women =20 years (projected) 21,141 357 1,210,296 22,351,653 21,319,599 1,217,412 22,537,011 21,488,484 1,224,000 22,712,484
MM incidence in women
(6.6 per 100,000 in England; 8.6 per 1,395 104 1,499 1,407 105 1,512 1,418 105 1,523
100,000 in Wales)
Total number of new MM cases (men | 4 4 206 3,307 3,131 208 3,339 3,159 209 3,368
and women)
MM cases for which HDC and STC
may be considered appropriate 620 41 661 626 42 668 632 42 674
(estimated at 20%)
Table 99: Estimated Myeloma patient population eligible for HDC and STC (from 2016 to 2018)

2016 2017 2018
England Wales Total England Wales Total England Wales Total

Total Population (projected) 55,486,580 3,100,952 58,587,532 55,938,178 3,118,460 59,056,638 56,383,132 3,135,921 59,519,053
Men 220 years (projected) 20,683,226 1,160,000 21,843,226 20,876,388 1,169,000 22,045,388 21,059,255 1,177,000 22,236,255
MM incidence in men
(8.5 per 100,000 in England; 9 per 1,758 104 1,862 1,774 105 1,879 1,790 106 1,896
100,000 in Wales)
Women 220 years (projected) 21,655,211 1,231,000 22,886,211 21,821,710 1,237,000 23,058,710 21,979,961 1,243,000 23,222,961
MM incidence in women
(6.6 per 100,000 in England; 8.6 per 1,429 106 1,535 1,440 106 1,546 1,451 107 1,558
100,000 in Wales)
Total number of new MM cases (men 3,187 210 3,397 3,214 211 3,425 3,241 213 3,454
and women)
MM cases for which HDC and STC
may be considered appropriate 637 42 679 643 42 685 648 43 691
(estimated at 20%)
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8.2 What assumption(s) were made about current treatment
options and uptake of technologies?

CTD is the most commonly used induction regimen in UK clinical practice.(7)
(Appendix 14) In addition, there is some usage of bortezomib based regimens and
more particularly of bortezomib in combination with dexamethasone (VD).

It is expected that the use of bortezomib-based regimens, and more particularly VTD,
will increase over the next few years while the use of CTD is expected to decrease
slightly over the next five years.

8.3 What assumption(s) were made about market share (when
relevant)?

The estimated market shares presented in Table 100 are based on the assumption
that bortezomib-based regimen receive positive NICE guidance in Q1 2014.

Table 100: Estimated market shares for bortezomib-based regimens

2013 2014 2015 2016 2017 2018
VTD | H H H H BN
VD H N H H H H
PAD | | | | H H
All bortezomib-based regimens | [ | | [ |

8.4 In addition to technology costs, please consider other
significant costs associated with treatment that may be of
interest to commissioners (for example, procedure codes and
programme budget planning).

In addition to the technology costs, only the administration cost was taken into
account in the budget impact analysis.

8.5 What unit costs were assumed? How were these calculated? If
unit costs used in health economic modelling were not based
on national reference costs or the PbR tariff, which HRGs
reflected activity?

The unit drug costs for the induction regimens are presented in section 1.10.

For each induction regimen, the average cost of a course of treatment and the cost of
administration based on the mean number of cycles received is sum in Table 101.

Table 101: Costs associated with VTD, PAD, VD and CTD

VTD PAD VD CTD
Median number | 6 (71) 3(70) 4 (72) 5(58)
of cycle
Average cost of | £24,840.10 £9,692.09 £12,260.91 £4,164.50
a course of
treatment
Administration
Code | SB12Z - Deliver | SB12Z - Deliver | SB12Z - Deliver | SB11Z - Deliver
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VTD PAD VD CTD
simple simple simple exclusively Oral
Parenteral Parenteral Parenteral Chemotherapy
Chemotherapy Chemotherapy Chemotherapy (outpatient)
at first at first at first
attendance (Day | attendance (Day | attendance (Day
case) case) case)

SB15Z - Deliver | SB15Z - Deliver | SB15Z - Deliver
subsequent subsequent subsequent
elements of a elements of a elements of a
Chemotherapy Chemotherapy Chemotherapy
cycle (day case) | cycle (day case) | cycle (day case)
Cost | £1,645.00 £771.00 £1,055.00 £690.00
Total cost £26,485.10 £10,463.09 £13,315.91 £4,854.50

8.6

were they?

Were there any estimates of resource savings? If so, what

It was assumed that the introduction of bortezomib-based induction regimens would
not be associated with any resource savings.

8.7

England and Wales?

What is the estimated annual budget impact for the NHS in

The estimated annual budget impact for the NHS is presented in Table 102, Table
103 and Table 104.
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Table 102: Estimated budget impact associated with the future use of bortezomib-based induction regimens

2013 2014 2015 2016 2017 2018
Eligible population for HDC and STC 661 668 674 679 685 691
FUTURE TREATMENT OPTIONS
Thalidomide-based regimens
CTD*
Market share [ | [ | [ | [ | [ ] [ ]
Number of patients 357 327 310 292 281 269
CTD treatment cost (5 cycles at £4,164.50) £ 1,486,727 £ 1,361,792 £ 1,290,995 £ 1,216,034 £ 1,170,225 £ 1,120,251
CTD administration cost (5 cycles at £690.00) £ 246,330 £ 225,630 £ 213,900 £ 201,480 £ 193,890 £ 185,610
Total CTD cost £ 1,733,057 £ 1,587,422 £ 1,504,895 £ 1,417,514 £ 1,364,115 £ 1,305,861
Bortezomib-based regimens
VTD
Market share [ | [ ] [ ] [ ] [ | [ |
Number of patients 33 67 121 163 185 200
VTD treatment cost (6 cycles at £24,840.10) £ 819,723 £ 1,664,287 £ 3,005,652 £ 4,048,936 £ 4,595,419 £ 4,968,020
VTD administration cost (6 cycles at £1,645.00) £ 54,285 £ 110,215 £ 199,045 £ 268,135 £ 304,325 £ 329,000
Total VTD cost £ 874,008 £ 1,774,502 £ 3,204,697 £ 4,317,071 £ 4,899,744 £ 5,297,020
VD
Market share [ ] [ ] [ ] [ ] [ | [ |
Number of patients 152 147 115 88 69 55
VD treatment cost (4 cycles at £12,260.91) £ 1,863,658 £ 1,802,354 £ 1,410,005 £ 1,078,960 £ 846,003 £ 674,350
VD administration cost (4 cycles at £1,055.00) £ 160,360 £ 155,085 £ 121,325 £ 92,840 £ 72,795 £ 58,025
Total VD cost £ 2,024,018 £ 1,957,439 £ 1,531,330 £ 1,171,800 £ 918,798 £ 732,375
PAD
Market share [ | [ | [ | [ | [ | [ |
Number of patients 33 33 34 34 34 35
PAD treatment costs (3 cycles at £9,692.09) £ 319,839 £ 319,839 £ 329,531 £ 329,531 £ 329,531 £ 339,223
PAD administration cost (3 cycles at £771.00) £ 25,443 £ 25,443 £ 26,214 £ 26,214 £ 26,214 £ 26,985
Total PAD cost £ 345,282 £ 345,282 £ 355,745 £ 355,745 £ 355,745 £ 366,208
Budget impact (future regimens) £ 4,976,365 £ 5,664,644 £ 6,596,667 £ 7,262,130 £ 7,538,401 £ 7,701,464
Other treatment options (lenalidomide-based regimens and others)**
Market share [ ] [ ] [ ] [ ] [ | [ |
Number of patients 86 94 94 102 116 131

* CTD is the most commonly used thalidomide-based induction regimen ** The market shares of the other treatment options are presented so that the total market shares each year equal 100%
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Table 103: Estimated budget impact associated with the use of current regimens in clinical practise

2013 2014 2015 2016 2017 2018
Eligible population for HDC and STC 661 668 674 679 685 691
CURRENT TREATMENT OPTIONS
Thalidomide-based regimens
CTD*
Market share [ ] [ ] [ | [ ] [ | [ ]
Number of patients 357 361 364 367 363 359
CTD treatment cost (5 cycles at £4,164.50) £ 1,486,727 £ 1,503,385 £ 1,515,878 £ 1,528,372 £ 1,511,714 £ 1,495,056
CTD administration cost (5 cycles at £690.00) £ 246,330 £ 249,090 £ 251,160 £ 253,230 £ 250,470 £ 247,710
Total CTD cost £ 1,733,057 £ 1,752,475 £ 1,767,038 £ 1,781,602 £ 1,762,184 £ 1,742,766
Bortezomib-based regimens
VTD
Market share [ | [ | [ | [ | [ | [ |
Number of patients 33 33 34 34 27 28
VTD treatment cost (6 cycles at £24,840.10) £ 819,723 £ 819,723 £ 844,563 £ 844,563 £ 670,683 £ 695,523
VTD administration cost (6 cycles at £1,645.00) £ 54,285 £ 54,285 £ 55,930 £ 55,930 £ 44,415 £ 46,060
Total VTD cost £ 874,008 £ 874,008 £ 900,493 £ 900,493 £ 715,098 £ 741,583
VD
Market share [ | [ | [ | [ | [ | [ |
Number of patients 152 147 148 149 151 145
VD treatment cost (4 cycles at £12,260.91) £ 1,863,658 £ 1,802,354 £ 1,814,615 £ 1,826,876 £ 1,851,397 £ 1,777,832
VD administration cost (4 cycles at £1,055.00) £ 160,360 £ 155,085 £ 156 ,40 £ 157,195 £ 159,305 £ 152,975
Total VD cost £ 2,024,018 £ 1,957,439 £ 1,970,755 £ 1,984,071 £ 2,010,702 £ 1,930,807
PAD
Market share [ | [ | [ | [ | [ | [ |
Number of patients 33 33 34 27 27 28
PAD treatment costs (3 cycles at £9,692.09) £ 319,839 £ 319,839 £ 329,531 £ 261,686 £ 261,686 £ 271,379
PAD administration cost (3 cycles at £771.00) £ 25,443 £ 25,443 £ 26,214 £ 20,817 £ 20,817 £ 21,588
Total PAD cost £ 345,282 £ 345,282 £ 355,745 £ 282,503 £ 282,503 £ 292,967
Budget impact (current regimens) £ 497636509 £ 4929203,54 £ 4994031,14 £ 494866892 £ 4770487,04 £ 4708 121,77
Other treatment options (lenalidomide-based regimens and others)**
Market share [ ] [ | [ | [ ] [ | [ ]
Number of patients 86 94 94 102 116 131

* CTD is the most commonly used thalidomide-based induction regimen ** The market shares of the other treatment options are presented so that the total market shares each year equal 100%
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Table 104: Overall budget impact of bortezomib-based regimens uptake upon CTD

2013 2014 2015 2016 2017 2018
OVERALL BUDGET IMPACT (budget impact with future regimens
minus budget impact with current regimens) - £ 735,440 £ 1,602,636 £ 2,313,462 £ 2,767,914 £ 2,993,342
Incremental cost versus previous year - £ 735,440 £ 867,195 £710,826 £ 454 452 £ 225,428
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8.8 Are there any other opportunities for resource savings or
redirection of resources that it has not been possible to
quantify?

Not applicable
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10 Appendices

The appendices are provided under a separate file.

Page 238 of 241





11 Related procedures for evidence submission

11.1 Cost-effectiveness models

NICE accepts executable economic models using standard software — that is, Excel,
TreeAge Pro, R or WinBUGs. If you plan to submit a model in a non-standard
package, NICE should be informed in advance. NICE, in association with the ERG,
will investigate whether the requested software is acceptable, and establish if you
need to provide NICE and the ERG with temporary licences for the non-standard
software for the duration of the appraisal. NICE reserves the right to reject economic
models in non-standard software. A fully executable electronic copy of the model
must be submitted to NICE with full access to the programming code. Care should be
taken to ensure that the submitted versions of the model program and the written
content of the evidence submission match.

NICE will need to distribute an executable version of the model to consultees and
commentators because it will be used by the Appraisal Committee to assist their
decision-making. On distribution of the appraisal consultation document (ACD) or
final appraisal determination (FAD), and the evaluation report produced after the first
committee meeting, NICE will advise consultees and commentators by letter that the
manufacturer or sponsor has developed a model as part of their evidence submission
for this technology appraisal. The letter asks consultees to inform NICE if they wish
to receive an electronic copy of the model. If a request is received, NICE will release
the model as long as it does not contain information that was designated confidential
by the model owner, or the confidential material can be redacted by the model owner
without producing severe limitations on the functionality of the model. The letter to
consultees indicates clearly that NICE will distribute an executable copy, that the
model is protected by intellectual property rights, and can be used only for the
purposes of commenting on the model’s reliability and informing a response to the
ACD or FAD.

Manufacturers and sponsors must ensure that all relevant material pertinent to the
decision problem has been disclosed to NICE at the time of submission. There will be
no subsequent opportunity to submit information unless it has been specifically
requested by NICE.

When making a submission, manufacturers and sponsors should check that:

¢ an electronic copy of the submission has been given to NICE with all confidential
information highlighted and underlined

¢ an executable electronic copy of the economic model has been submitted

e the checklist of confidential information (provided by NICE along with invitation to

submit) has been completed and submitted.

11.2 Disclosure of information

To ensure that the appraisal process is as transparent as possible, NICE considers it
highly desirable that evidence pivotal to the Appraisal Committee’s decisions should
be publicly available. NICE recognises that because the appraisal is being
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undertaken close to the time of regulatory decisions, the status of information may
change during the STA process. However, at the point of issuing the FAD or ACD to
consultees and commentators, all the evidence seen by the Committee should be
available to all consultees and commentators.

Under exceptional circumstances, unpublished evidence is accepted under
agreement of confidentiality. Such evidence includes ‘commercial in confidence’
information and data that are awaiting publication (‘academic in confidence’). Further
instructions on the specification of confidential information, and its acceptability, can
be found in the agreement between the Association of the British Pharmaceutical
Industry (ABPI) and NICE (www.nice.org.uk).

When data are ‘commercial in confidence’ or ‘academic in confidence’, it is the
manufacturer’s or sponsor’s responsibility to highlight such data clearly, and to
provide reasons why they are confidential and the timescale within which they will
remain confidential. The checklist of confidential information should be completed: if
it is not provided, NICE will assume that there is no confidential information in the
submission. It is the responsibility of the manufacturer or sponsor to ensure that the
confidential information checklist is kept up to date.

The manufacturer or sponsor must ensure that any confidential information in their
evidence submission is clearly underlined and highlighted. NICE is assured that
information marked ‘academic in confidence’ can be presented and discussed during
the public part of the Appraisal Committee meeting. NICE is confident that such
public presentation does not affect the subsequent publication of the information,
which is the prerequisite allowing for the marking of information as ‘academic in
confidence’.

Please therefore underline all confidential information, and separately highlight
information that is submitted under ‘commercial in confidence’ in turguoise and
information submitted under ‘academic in confidence’ in yellow.

The manufacturer or sponsor will be asked to supply a second version of the
submission with any information that is to remain confidential removed. The
confidential information should be ‘blacked out’ from this version, taking care to retain
the original formatting as far as possible so that it is clear which data have been
removed and where from. For further details on how the document should be
redacted/stripped, see the checklist of confidential information.

The last opportunity to review the confidential status of information in an STA, before
publication by NICE as part of the consultation on the ACD, is 2 weeks before the
Appraisal Committee meeting; particularly in terms of ‘academic in confidence’
information. The ‘stripped’ version will be issued to consultees and commentators
along with the ACD or FAD, and made available on NICE’s website 5 days later.

It is the responsibility of the manufacturer or sponsor to ensure that the ‘stripped’
version of the submission does not contain any confidential information. NICE will
ask manufacturers and sponsors to reconsider restrictions on the release of data if
there appears to be no obvious reason for the restrictions, or if such restrictions
would make it difficult or impossible for NICE to show the evidential basis for its
guidance. Information that has been put into the public domain, anywhere in the
world, cannot be marked as confidential.
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Confidential information submitted will be made available for review by the ERG and
the Appraisal Committee. Confidential information may be distributed to all
consultees with the permission of the manufacturer or sponsor. NICE will at all times
seek to protect the confidentiality of the information submitted, but nothing will restrict
the disclosure of information by NICE that is required by law (including in particular,
but without limitation, the Freedom of Information Act 2000).

The Freedom of Information Act 2000, which came into force on 1 January 2005,
enables any person to obtain information from public authorities such as NICE. The
Act obliges NICE to respond to requests about the recorded information it holds, and
it gives people a right of access to that information. This obligation extends to
submissions made to NICE. Information that is designated as ‘commercial in
confidence’ may be exempt under the Act. On receipt of a request for information,
NICE will make every effort to contact the designated company representative to
confirm the status of any information previously deemed ‘commercial in confidence’
before making any decision on disclosure.
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NHS

National Institute for

Health and Clinical Excellence

NICE

Level 1A

City Tower
Piccadilly Plaza
Manchester

M1 4BT

Tel:
Fax:

Email: lori.farrar@nice.org.uk

WWww.nice.org.uk

Dear I

Re: Single Technology Appraisal — Bortezomib for induction therapy in multiple
myeloma before high dose chemotherapy (HDT) and autologous stem cell
transplantation (ASCT)

The Evidence Review Group (Southampton Health Technology Assessment Centre)
and the technical team at NICE have now had an opportunity to take a look at
submission received on the 12" March 2013 by Janssen-Cilag. In general terms they
felt that it is well presented and clear. However, the ERG and the NICE technical
team would like further clarification relating to the clinical and cost effectiveness data.

Both the ERG and the technical team at NICE will be addressing these issues in their
reports.

We request you to provide a written response to this letter to the Institute by 17:00,
12™ April 2013. Two versions of this written response should be submitted; one with
academic/commercial in confidence information clearly marked and one from which
this information is removed.

Please underline all confidential information, and separately highlight information that
is submitted under ‘commercial _in_confidence’ in turquoise, and all information
submitted under ‘academic in confidence’ in yellow.

If you present data that is not already referenced in the main body of your submission
and that data is seen to be academic/commercial in confidence information, please
complete the attached checklist for in confidence information.

Please do not ‘embed’ documents (i.e. PDFs, spreadsheets) within your response as
this may result in your information being displaced or unreadable. Any supporting
documents should be emailed to us separately as attachments, or sent on a CD.
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If you have any further queries on the technical issues raised in this letter then please
contact Christian Griffiths — Technical Lead (christian.griffiths@nice.org.uk) Any
procedural questions should be addressed to Lori Farrar — Project Manager
(lori.farrar@nice.org.uk in the first instance.

Yours sincerely

— Appraisals
Centre for Health Technology Evaluation

Encl. checklist for in confidence information
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Section A: Clarification on effectiveness data

General

Al

The references supplied separately from the submission (on compact disc)
contained 215 of 220 references — references 37, 85, 126, 163 & 216 were
not included. Please could you supply these?

Literature searching

A2.

Were any searches for ongoing trials carried out? If so, please supply details
of what sources were searched, dates and studies identified.

Clinical effectiveness

A3.

A4,

AS.

AG.

AT.

A8.

A9.

The last box in the flow diagram in figure 3, page 45, reports 53 studies,
including 15 RCTs — please clarify whether the remaining 38 studies were
non-RCTs.

Table 16, page 51-52: the submission reports safety as an ‘other endpoint’ for
the PETHEMA trial whilst the journal publication reports it as a secondary
outcome; also, the submission reports a median duration of follow-up of 35.9
months whilst the publication reports 35.2 months. Please clarify these
discrepancies.

Priority question. We note that the submission identifies the two primary
outcomes in the PETHEMA trial as complete response, near complete
response and partial response (CR+nCR+PR) and CR/nCR. However, these
appear have been reported as complete response in the corresponding
journal publication for the PETHEMA trial. Please could you clarify this?

Priority question. With regard to the IFM trial, it is stated on page 54 (section
6.3.2.2) that ".... the results of the VD and VAD arms with DCEP are not
reported'. On page 82 it is stated that 'stratified results based upon patient
receipt of DCEP are not reported." However, results from the IFM trial
(reported in relevant tables 24 — 53) have different n values (VAD n=121 or
242; VD n=121 or 240). Please clarify and submit the correct data.

In Section 6.3.4 and table 18 (page 63-64), baseline characteristics were
reported to be ‘well balanced between treatment groups’.Please confirm if any
statistical tests performed to support this? If so, please provide the results, for
example the p-values, to support this.

In section 6.3.6, page 68, the ‘safety analysis set’ is defined but no definition
for the ITT population has been provided — please define.

In figure 11, page 76, the PETHEMA flow diagram reports 386 patients as
randomised whilst the journal publication reports 390 patients were
randomised but 4 were ineligible. Please explain the discrepancy in terms of
the ITT population.





A1l0.

All.

Al2.

Al3.

Priority question. Overall response rate (ORR) is defined as
CR+nCR+VGPR+PR (page 67). However, in table 24 (page 83), for the
PETHEMA and GIMEMA trials particularly, the data presented for ORR does
not correspond to the sum of the data for the response rates individually.
Please explain.

Priority question. The GIMEMA trial publication reports ‘VGPR or better’ and
‘PR or better’ — how do these differ from VGPR and PR (values feeding into
the ORR) reported in table 24 on page 83?

Priority question. Please clarify how the response rates in table 24 (page
83) of the submission correspond with the response rates in the PETHEMA
trial publication. For example, table 24 of the submission gives a percentage
achieving PR of 35.4% on VTD, which compares with a figure of 25% for PR
on VTD given in table 2 of the journal publication.

Please clarify why some data points relating to progression-free survival are
reported as “not reached” in table 25 on page 85 of the submission.

Section B: Clarification on cost-effectiveness data

B1.

B2.

B3.

B4.

Priority question. Please explain the approach and rationale taken in the
economic model with respect to maintenance therapy during the post stem
cell transplant (STC) period.

Priority question. Please clarify if the figures in table 50 on page 123 of the
submission relate to the PETHEMA or GIMEMA trial.

Priority question. The caption for table 52 in the submission is ‘Total SCT
rates’ but it has been noted that this was amended from ‘SCT rates by post-
induction response category’ in an earlier version of the submission. If this
data (i.e. breakdown by response category) is available please consider
submitting it.

In figure 14, page 85, please confirm that the graph marked (A) corresponds
to the Hovon trial; that marked (B) corresponds to the IFM trial; that marked
(C) corresponds to the PETHEMA trial and that marked (D) corresponds to
the GIMEMA trial.






— Appraisals
Centre for Health Technology Evaluation

12™ April 2013

Dear I NN

Re: Single Technology Appraisal — Bortezomib for induction therapy in multiple
myeloma before high dose chemotherapy (HDT) and autologous stem cell
transplantation (ASCT)

Thank you for providing Janssen with an opportunity to respond to the issues that were
raised by the Evidence Review Group (Southampton Health Technology Assessment
Centre) and the technical team at NICE. The clarification questions provided were helpful in
laying out those areas of our submission that required further clarification. We have
addressed each of these comments in turn in this letter.

Please do not hesitate to contact me should you require further information.

Yours sincerely,





Section A: Clarification on effectiveness data

General

Al.

The references supplied separately from the submission (on compact disc) contained
215 of 220 references — references 37, 85, 126, 163 & 216 were not included. Please
could you supply these?

The 5 references have been sent to NICE on a CD on Friday 5" April 2013.

Literature searching

A2.

Were any searches for ongoing trials carried out? If so, please supply details of what
sources were searched, dates and studies identified.

A search for ongoing trials was carried out in clinicaltrials.gov on 18 September 2012.
A total of eight relevant ongoing trials were identified (Table 1). None of these
reported study results. The search strategy is presented in Appendix 1.

Table 1. Ongoing trials identified

Title

URL

Study to Compare VMP With HDM Followed by VRD Consolidation and
Lenalidomide Maintenance in Patients With Newly Diagnosed Multiple Myeloma

http://ClinicalTrials.gov/show/NC

101208766

Randomized Study of Velcade-based Regimen With Autologous Stem Cell
Transplantation in Newly-diagnosed Myeloma Patients

http://ClinicalTrials.gov/show/NC

100984828

Combination Chemotherapy With or Without Thalidomide in Treating Patients With
Multiple Myeloma

http://ClinicalTrials.gov/show/NC

100028886

High-Dose Chemotherapy and Stem Cell Transplant in Treating Patients With
Newly Diagnosed Stage I, Stage II, or Stage III Multiple Myeloma

http://ClinicalTrials.gov/show/NC

100526734

Study of Combination Thalidomide Plus Glucocorticoid Therapy Versus

Glucocorticoid Therapy Alone as Induction Therapy for Previously Untreated
Subjects With Multiple Myeloma

http://ClinicalTrials.gov/show/NC
T00057564

http://ClinicalTrials.gov/show/NC

Velcade (Bortezomib) Consolidation After Transplant

101539083

SWO0G-9321 Melphalan, TBI, and Transplant vs Combo Chemo in Untreated

Myeloma

http://ClinicalTrials.gov/show/NC

100002548

Study in Myeloma Patients Newly Diagnosed Treated as an Induction With
Velcade-Dex or Velcade (Bortezomib) Thalidomide Dexamethasone (VTD)

http://ClinicalTrials.gov/show/NC

100910897

Clinical effectiveness

A3. The last box in the flow diagram in figure 3, page 45, reports 53 studies, including 15
RCTs — please clarify whether the remaining 38 studies were non-RCTSs.
The remaining 38 studies were non-RCTSs.

A4, Table 16, page 51-52: the submission reports safety as an ‘other endpoint’ for the

PETHEMA trial whilst the journal publication reports it as a secondary outcome; also,
the submission reports a median duration of follow-up of 35.9 months whilst the
publication reports 35.2 months. Please clarify these discrepancies.

We are aware of a number of discrepancies between the clinical study report (CSR)
and the publication of the Pethema, Hovon and IFM trials and this issue was
communicated to NICE during the decision problem teleconference in December




http://clinicaltrials.gov/show/NCT01208766

http://clinicaltrials.gov/show/NCT01208766

http://clinicaltrials.gov/show/NCT00984828

http://clinicaltrials.gov/show/NCT00984828

http://clinicaltrials.gov/show/NCT00028886

http://clinicaltrials.gov/show/NCT00028886

http://clinicaltrials.gov/show/NCT00526734

http://clinicaltrials.gov/show/NCT00526734

http://clinicaltrials.gov/show/NCT00057564

http://clinicaltrials.gov/show/NCT00057564

http://clinicaltrials.gov/show/NCT01539083

http://clinicaltrials.gov/show/NCT01539083

http://clinicaltrials.gov/show/NCT00002548

http://clinicaltrials.gov/show/NCT00002548

http://clinicaltrials.gov/show/NCT00910897

http://clinicaltrials.gov/show/NCT00910897



A5,

AG.

2012. These numerous discrepancies could not be clarified because these trials were
all independently conducted and not sponsored by Johnson & Johnson.

When discrepancies were identified Janssen presented the data from the CSR.

In the CSR of the Pethema trial, safety is not listed as a secondary endpoint (page
38) and the median duration of follow-up is 35.9 months (page 75).

Priority guestion. We note that the submission identifies the two primary outcomes
in the PETHEMA trial as complete response, near complete response and patrtial
response (CR+nCR+PR) and CR/nCR. However, these appear have been reported
as_complete response in the corresponding journal publication for the PETHEMA
trial. Please could you clarify this?

As stated in our response to question A4, there are discrepancies between the data
reported in the CSR and the publication of the trials. As mentioned, the studies were
conducted independently by the investigators; therefore Janssen cannot explain why
the investigators have chosen to report the endpoints differently.

The two primary efficacy endpoints reported in our submission are described in the
CSR of the Pethema trial on pages 37 and 38.

Priority question. With regard to the IFM trial, it is stated on page 54 (section
6.3.2.2) that '.... the results of the VD and VAD arms with DCEP are not reported'. On
page 82 it is stated that 'stratified results based upon patient receipt of DCEP are not
reported.’ However, results from the IFM trial (reported in relevant tables 24 — 53)
have different n values (VAD n=121 or 242; VD n=121 or 240). Please clarify and
submit the correct data.

The statement on page 54 is incorrect. The statement on page 82 is correct. The
results of the VD and VAD arms in the IFM trial presented in tables 24 to 45 include
all patients in the VD (n=240) and VAD (n=242) arms (with and without DCEP). All
results presented in section 7 on cost-effectiveness (tables 46 to 53) are those of the
VD without DCEP (n=120) and VAD without DCEP (n=121) arms. They are based
upon a re-analysis of patient level data of the IFM trial as these were not reported in
the publication or the CSR of the trial.

In order to align the clinical section with the economic section, we present the
following results of the VD (n=120) and VAD (n=121) arms without DCEP in the IFM
trial:
- Efficacy endpoints:

o Response rates

o Progression free survival

o Time to progression

o Overall survival

o Proportion of patients receiving a stem cell transplant.





- Updated mixed treatment comparison, based on the inclusion of the VD and VAD

arms without DCEP in the IFM trial.

- Adverse events

Table 2. Response rates post-induction and post-transplant for the VD and VAD arms without

DCEP
Odds ratio . o
Study | Induction | % (n/N) (95% CI), p % (n/N) 0dds ratio (95% Reference
. CI), p value
name | regimen value
ORR post-induction* ORR post-transplant*
77.5
I (93/120) 2.34 (1.34- 934 (39/106) 1.75 (0.65-4.70),
59.5 4.11), p=0.0029 p=0.2689
VAD (72/121) 89.0 (89/100)
CR post-induction CR post-transplant
IEM VD 6.7 (8/120) | 4.25 (1.04- 18.9 (20/106) 1.32 (0.64-2.78),
VAD 1.7 (2/121) | 28.56), p=0.071 | 15.0 (15/100) p=0.4609
Near CR post-induction Near CR post-transplant
VD 12.5 2.95 (1.34-7.01), | 21.7(23/106) | 1.52 (0.86-2.71),
IFM (15/120) p=0.0095 p=0.1536
VAD 5.8 (7/121) ) 16.0 (16/100) ) Re-analvsis
VGPR post-induction VGPR post-transplant of patiext
VD 21.7 3.70 (2.04-6.95), | 33.0 (35/106) | 2.57 (1.44-4.65), | level data
IFM (26/120) p<0.0001 p=0.0015
VAD 8.3 (10/121) ) 21.0 (21/100) )
Partial response post- . _
induction Partial response post-transplant
36.7
. VD (44/120) -2.34 (1.35- 13.8 (21/106) 1.75 (0.66-4.93),
43.8 4.15), p=0.0029 p=0.2689
VAD (53/121) 37.0 (37/100)
Progressive disease post- Progressive disease post-
induction transplant
IFM VD 6.7 (8/120) 1.16 (0.40-3.42), | 0.9 (1/106) 0.94 (0.11-7.97),
VAD 5.8 (7/121) | p=0.7772 0 (0/100) p=0.9531

* In the IFM trial ORR is defined as the sum of CR, near CR, VGPR and PR

Table 3. Median PFS (months), and HR of PFS for the VD and VAD arms without DCEP

Study | Induction | ITT | Median (95% Setting HR (95% CI) p Reference
name | regimen N CI) adjustment value
VD 120 | 36.0 (32.4, --) Unadjusted HR = 0.657 (0.457- Re—;analysis of
IFM Read from 0.943 ’ —0 02.28 patient level
VAD 121 26.6 (234'371) survival curve ' )’ p=0. data






Figure 1. PFS Kaplan-Meier curves reported in the IFM trial (VD and VAD arms without DCEP)
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Table 4. Median TTP (months), and HR (hazard of progression) for TTP comparing VD and VAD

arms without DCEP

Study | Induction | ITT | Median (95% Setting HR (95% CI); p Reference
name regimen N CI) adjustment value
o D10 B0CD el g - o0 0ass. | Kot
VAD 121 | 27.9 (23.4, --) . 0.953), p=0.0266
survival curve data

Figure 2. TTP Kaplan-Meier curves reported in the IFM trial (VD and VAD arms without DCEP)
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Table 5. Median OS (months

and HR of death comparing VD and VAD arms without DCEP

Study Induction | ITT | Median . HR (95% CI), p
name regimen N (95% CI) Es ] value LT
VD 120 | Not reached Unadjusted Re-analvsis of
1M Read from | HR = 0.755 (0.414- | =% Iyevel
VAD 121 | Not reached survival 1.379), p=0.3612 gata
curve

Table 6. Proportion of randomised patients who underwent SCT following induction regimens

Study name Induction regimen % patients (n/N) * Reference
IFM VD 88.3% (100/121) Re-analysis of
VAD 82.6% (106/120) patient level data

Mixed treatment comparison (MTC)

The deviance information criterion (DIC), which measures the fit of the model whilst
penalising for the number of effective parameters, was used to determine whether a fixed-
effect (FE) or a random effect (RE) model best fit the data. The FE model had the lowest
DIC (best fit) for the TTP endpoint and was therefore selected for reporting results (Table 7,
Table 8, Table 9) The RE (vague) model had the lowest DIC for the OS endpoint (Table 7);
however the 95% Crl are wide and not clinically plausible. Therefore a fixed effect model
was chosen for the OS endpoint in the base-case analysis of the MTC (Table 10, Table 11)
and the results using a random effect model are presented in a sensitivity analysis (Table
12, Table 13).

Table 7. Comparison of DIC from fixed effect and random effect models

Response Fixed effects Random effects Random effects Random effects
(flat) (vague) (weakly inf.)
oS 1.663 1.658 1.657 1.660
TTP -2.902 -1.165 -1.392 -1.519
e TTP endpoint

Table 8: HR and CrL for all treatments for TTP (fixed effects model)

Comparison Comparator Median 95% Crl

PAD 0.84 0.66-1.06

VD vs.CTD/TD 0.70 0.47-1.04

VTD 0.63 0.49-0.81

PAD 0.79 0.66-0.95

VD vs. VAD/CVAD 0.66 0.46-0.95

VTD 0.60 0.45-0.80

Table 9: Probability of superiority with respect to TTP for different treatment regimens (fixed

effect model)

Intervention Probability of superiority of TTP for different treatment regimens
Comparators PAD (%) VD (%) VTD (%)
CTD/TD 92.6 96.1 100.0
VAD/CVAD 99.4 98.7 100.0




http://en.wikipedia.org/wiki/Deviance_information_criterion



e OS endpoint —base case analysis: fixed effect model

Table 10: HR and CrL for all treatments for OS (fixed effects model)

Comparison Comparator Median 95% Crl
PAD 0.87 0.63-1.20
VD vs.CTD/TD 0.82 0.44-1.55
VTD 0.80 0.48-1.34
PAD 0.80 0.62-1.03
VD vs. VAD/CVAD 0.75 0.42-1.38
VTD 0.74 0.42,1.28

Table 11: Probability of superiority with respect to OS for different treatment regimens (fixed

effects model)

Intervention Probability of superiority of OS for different treatment regimens
Comparators PAD (%) VD (%) VTD (%)
CTD/TD 80.2 73.1 80.1
VAD/CVAD 96.1 82.2 86.2

e OS endpoint — sensitivity analysis: random effect model (vague)

Table 12: HR and CrL for all treatments for OS (random effects - vague)

Comparison Comparator Median 95% Crl
PAD 0.86 0.00-6,222.95
VD vs.CTD/TD 0.82 0.00-6,348.67
VTD 0.79 0.00-478.19
PAD 0.80 0.00-423.27
VD vs. VAD/CVAD 0.76 0.00-442.31
VTD 0.74 0.00-5,535.85

Table 13: Probability of superiority with respect to OS for different treatment regimens

(random effects - vague)

Intervention Probability of superiority of OS for different treatment regimens
Comparators PAD (%) VD (%) VTD (%)
CTD/TD 53.8 54.3 56.4
VAD/CVAD 57.1 57.5 56.2

Adverse events results

Table 14. Any reported adverse events for VD and VAD arms without DCEP (post-induction)

IFM
. . VD VAD 5
Induction regimen n (%) n (%) RR (95% CI)
Safety population 120 121 1
Any AE 120 121 1
Any grade 3/4 AE 88 94 0.94 [0.82-1.09]
Any serious AE 51 60 0.86 [0.65-1.13]
Any treatment-related AE 108 112 0.97 [0.90-1.05]






Table 15. Treatment emergent, drug-related grade 23 AEs reported during the IFM trial, for
induction and transplant phase: 10 most frequently occurring, plus AEs of special interest

Adverse event

VD
(n=121)

VAD
(n=120)

Neutropenia

8%

10%

Anaemia

3%

5%

Leukopenia

8%

6%

Thrombocytopenia

12%

9%

Lymphopenia

9%

2%

Nausea

3%

4%

Back pain

0%

1%

Pyrexia

2%

4%

Mucosal inflammation

11%

18%

Febrile neutropenia

7%

6%

Vomiting

3%

1%

Asthenia

0%

3%

Pain

1%

0%

Herpes Zoster

0.8%

0.4%

Peripheral neuropathy incl. motor, sensory and polyneuropathy

6.3%

0.8%

AT.

A8.

A9.

In Section 6.3.4 and table 18 (page 63-64), baseline characteristics were reported to
be ‘well balanced between treatment groups’. Please confirm if any statistical tests
performed to support this? If so, please provide the results, for example the p-values,
to support this.

No statistical test was performed.

In section 6.3.6, page 68, the ‘safety analysis set’ is defined but no definition for the
ITT population has been provided — please define.

The ITT population was defined as all patients randomised into each of the study
arms, regardless of whether or not they actually received the study drug.

In figure 11, page 76, the PETHEMA flow diagram reports 386 patients as
randomised whilst the journal publication reports 390 patients were randomised but 4
were ineligible. Please explain the discrepancy in terms of the ITT population.

As stated in our response to question A4, there are discrepancies between the data
reported in the CSR and the publication of the trials.

The CSR states that approximately 390 patients with a newly diagnosed, untreated,
symptomatic multiple myeloma were planned to be enrolled in the study.

Figure 11 on page 76 of the submission is based upon figure 2 of the CSR of the
Pethema trial (page 45), which shows that 386 patients are randomised into one of
the three induction regimens:

- TD (thalidomide dexamethasone), N=127 patients

- VTD (bortezomib thalidomide dexamethasone), N=130





A10.

All.

- VBMCP-VBAD/Vc (vincrystine/ bis-chloronitrosourea/ melphalan/
cyclophosphamide/prednisone, vincristine/ bis-chloronitrosourea/ Adriamycin/
dexamethasone, bortezomib), N=129

The number of patients randomised into each induction regimen group is the number
of patients used for the ITT analysis.

Priority question. Overall response rate (ORR) is defined as CR+nCR+VGPR+PR
(page 67). However, in table 24 (page 83), for the PETHEMA and GIMEMA trials
particularly, the data presented for ORR does not correspond to the sum of the data
for the response rates individually. Please explain.

ORR is generally defined as CR+nCR+VGPR+PR, provided that all these response
categories are reported and that patients only belong to one of them.

Pethema trial:

In the Pethema trial, response was assessed according to the criteria of the
European Group for Blood and Bone Marrow Transplantation (EBMT, Table 5 of the
submission). The publication states that the VGPR category was assessed in a post-
hoc analysis. This explains why the VGPR category is not reported in the CSR.

In Table 24 of the submission, the CR and nCR are from the CSR and the VGPR is
from the publication, as indicated by the references. The ORR reported in Table 24 is
based on the CR, nCR and PR reported in the CSR.

Gimema trial:

In the Gimema trial, response was reported according to the criteria of the EBMT
(Table 5 of the submission) with the addition of categories for nCR and VGPR.

ORR was defined as CR+nNR+VGPR+PR. The values for nCR, VGPR and PR are
reported in Table 16 below in response to the question A11.

Priority question. The GIMEMA trial publication reports ‘VGPR or better’ and ‘PR or
better’ — how do these differ from VGPR and PR (values feeding into the ORR)
reported in table 24 on page 837

In the Gimema trial, ‘VGPR or better’ can be defined as the sum of VGPR, nCR and
CR. ‘PR or better’, also known as ORR, can be defined as the sum of PR, VGPR,
nCR and CR.

nCR, VGPR and PR from the Gimema trial have been omitted from Table 24. They
can be calculated based upon the definition of ‘VGPR or better and ‘PR or better’
provided above. (Table 16)





Table 16. Post-induction and post-transplant response rates in the Gimema trial

Study Induction % (n/N) | Pvalue % (n/N) | P value Reference
name regimen ORR post-induction ORR post-1° transplant
. VTD 93 (220/236) 93 (220/236)
Gimema ™ 79 (187/238) <0.0001 84 (201/238) 0.0025
CR post-induction CR post-1° transplant
. VTD 19 (44/236) 38 (89/236)
Gimema ™ 5 (11/238) <0.0001 23 (54/238) 0.0004
Near CR post-induction Near CR post-1° transplant
Gimema VTD 12 (29/236) ) 14 (34/236) )
TD 6 (16/238) 8 (20/1238)
VGPR post-induction VGPR post-1° transplant
Gimema VTD 31 (73/236) ) 27 (63/236) i (8)
TD 17 (39/238) 27 (63/238)
Partial response post- Partial response post-1%t
induction transplant
Gimema VTD 31 (74/236) ) 14 (34/236) )
TD 51 (121/238) 26 (64/238)
Progressive disease post- Progressive disease post-1°
induction transplant
. VTD 0.0 (0/236) <1 (1/236)
Gimema o 5.0 (12/238) | 20005 7 (17/238) -

‘' indicates that the information was not reported

Al2.

Priority question. Please clarify how the response rates in table 24 (page 83) of the
submission correspond with the response rates in the PETHEMA trial publication. For
example, table 24 of the submission gives a percentage achieving PR of 35.4% on
VTD, which compares with a figure of 25% for PR on VTD given in table 2 of the
journal publication.

There are discrepancies in the response rate categories and percentage reported in
the CSR and the publication of the Pethema trial. For example, nCR is reported in
the CSR but not in the publication and VGPR is reported in the publication and not in
the CSR because the VGPR category was assessed in a post-hoc analysis. The
response rate of all patients is reported in the CSR (i.e. the sum of the patients in
each category equals the total number of patients in the ITT analysis) while the
response rate of some patients is missing in the publication (i.e. the sum of the
patients for which a response rate is reported equals 108 in the VTD group while 130
patients were randomised to VTD and included in the ITT analysis). The differences
between the response categories, % and number of responders in the CSR and the
publication are presented in Table 17 below in blue font.

Table 17. Response rate post-induction in the Pethema trial

CSR Publication (Reference 9)
% (n/N) % (n*/N)
Category  of | TD (n=127) | VID (n=130) Category of | TD (n=127) VTD (n=130)
response response
CR 13.4 35.4 (46/130) | CR 14 (18/127) 35 (46/130)
(17/127)
nCR 3.9(5/127) | 13.8(18/130) | VGPR 15 (19/127) 25 (33/130)
PR 44.1 35.4 (46/130) | PR 33 (42/127) 25 (33/130)
(56/127)
ORR 61.4 84.6 ORR 62 (79/127) 75 (98/130)
(CR+nCR+PR) | (78/127) (110/130) (CR+VGPR+PR)
PD 23.6 6.2 (8/130) PD 23 (29/127) 7 (9/130)
(30/127)

*Only the % are reported in the publication. Therefore the ‘n’ have been calculated.
10






Al3.

Please clarify why some data points relating to progression-free survival are reported
as “not reached” in table 25 on page 85 of the submission.

Not reached’ was specified when the data was not available because the duration of
follow-up was not long enough to provide the information. This is the case for the
upper bound of the 95% CI for the median PFS in the Pethema trial.

The median PFS and 95% CI for the VTD and TD arms in the Gimema trial were not
reported in the publication.

Table 18: Median PFS (months), and HR of PFS (months) for bortezomib induction therapy
compared to other treatments

Study Induction ITT . . Setting HR (95% CI; p

name regimen N ERIEIRERED ED adjustment value) REEEE
VTD 130 55.5 (31.2, Not _ 0.65 (0.45,

Pethema reached) Unadjusted | 0.92; p=0.015) | (9;71)
TD 127 | 27.9 (19.8, 34.6)

Gimema VD 236 | Not reported Unadjusted g.gg-(ofgloosl) (8)
TD 238 | Not reported -66; p=U.

Section B: Clarification on cost-effectiveness data

B1.

Priority question. Please explain the approach and rationale taken in the economic
model with respect to maintenance therapy during the post stem cell transplant

(STC) period.

Maintenance therapy was administered post stem cell transplant in the Pethema, IFM
and Hovon trials. This may confound the long-term outcomes in the trials such as
overall survival, time to progression and progression free survival.

In the economic model, the only efficacy parameters driving the model are the post
induction response rates (which is pre stem cell transplant) and overall survival.
While the post-induction response rates are sourced from the Pethema, IFM and
Hovon trials, overall survival is sourced from the MRC VIl trial by Child et al.
(reference 12 in the submission) Therefore, the efficacy in the model, as measured
by overall survival and post-induction response rate, is not affected by the
maintenance therapy post stem cell transplant.

Maintenance could affect the total costs in the model, however, as the transition
probabilities from 1% line to 2™ line are based on the time to progression from the
trials. It could be assumed that maintenance therapy would improve the time to
progression; therefore adjusting for maintenance may shorten the time to
progression. However, the trial data do not allow disentangling the induction
treatment effect from the maintenance effect. In the Pethema trial, patients re-
randomised to maintenance are mostly those achieving at least a partial response
post-induction. In the IFM trial, patients with CR or VGPR after SCT were recruited to
a follow on trial (IFM 2005-02) to evaluate maintenance treatment. In the Hovon trial,
patients receiving the bortezomib-based induction regimen also received
maintenance therapy with bortezomib. Therefore, no adjustment for maintenance
was taken into account.
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B2. Priority question. Please clarify if the figures in table 50 on page 123 of the

submission relate to the PETHEMA or GIMEMA trial.

The figures for the VTD and TD arms in table 50 relate to the Pethema trial.

B3. Priority question. The caption for table 52 in the submission is ‘Total SCT rates’ but

it has been noted that this was amended from ‘SCT rates by post-induction response

category’ in an earlier version of the submission. If this data (i.e. breakdown by

response cateqgory) is available please consider submitting it.

The SCT rates by post-induction response category are presented in Table 19, Table
20 and Table 21. Patients in the ‘CR’ category have a higher SCT rate than those in
the PR or ‘NR (non-responders)’ category.

Table 19. SCT rate by post-induction response category in the Pethema trial

Post-induction response

Pethema

categories VTD TD
% (n/N) % (n/N)
CR category (CR+nCR) 96.9 (62/64) 95.5 (21/22)
CR 100% (46/46) 94.1 (16/17)
nCR 88.9 (16/18) 100 (5/5)
PR category 82.6 (38/46) 89.3 (50/56)
NR category (MR+No 25.0 (5/20) 14.3 (7/49)
change+PD+Death+not
evaluable)
MR 100 (2/2) 55.6 (5/9)
No change 42.9 (3/7) 14.3 (1/7)
PD 0 (0/8) 3.3 (1/30)
Death 0 (0/2) 0 (0/1)
Not evaluable / unknown 0 (0/2) 0 (0/2)
Total 80.8 (105/130) 61.4 (78/127)
Table 20. SCT rate by post-induction response category in the Hovon trial
Post-induction response Hovon
categories PAD VAD
% (n/N) % (n/N)

CR category

91.4 (191/209)

98.8 (80/81)

CR 89.1 (41/46) 100.0 (12/12)
nCR 96.7 (29/30) 100.0 (14/14)
VGPR 91.0 (121/133) 98.2 (54/55)

PR category

90.8 (129/142)

93.1 (162/174)

NR category

51.5 (34/66)

65.8 (106/161)

MR 80.0 (12/15) 86.2 (56/65)
No change 83.3 (10/12) 69.0 (29/42)
PD 25.0 (1/4) 26.7 (4/15)

Not evaluable / unknown

31.4 (11/35)

43.6 (17/39)

Total

84.9 (354/417)

83.7 (348/416)
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Table 21. SCT rate by post-induction response category in the IFM trial

Post-induction response IFM
categories VD VAD
% (n/N) % (n/N)
CR category 98.0 (48/49) 94.7 (18/19)
CR 100.0 (8/8) 100.0 (2/2)
nCR 93.3 (14/15) 100.0 (7/7)
VGPR 100.0 (26/26) 90.0 (9/10)

PR category

97.7 (43/44)

94.3 (50/53)

NR category

55.6 (15/27)

65.3 (32/49)

MR 77.8 (7/9) 92.9 (13/14)
No change 66.7 (4/6) 82.4 (14/17)
PD 25.0 (2/18) 28.6 (2/7)
Not evaluable / unknown 50.0 (2/4) 27.3 (3/11)

Total

88.3 (106/120)

82.6 (100/121)

B4. In figure 14, page 85, please confirm that the graph marked (A) corresponds to the

Hovon trial; that marked (B) corresponds to the IFM trial; that marked (C)

corresponds to the PETHEMA trial and that marked (D) corresponds to the GIMEMA

trial.

We confirm that the graph marked (A) corresponds to the Hovon trial; that marked (B)

corresponds to the IFM trial; that marked (C) corresponds to the PETHEMA trial and that

marked (D) corresponds to the GIMEMA trial.
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Appendix 1. Search strategy for the ongoing studies

Search

Source Search strategy result

Search by Topic: Condition - Multiple myeloma; Study
Clinicaltrial.gov type - Interventional studies; Search term - Random 336
Exclusions
Study Phase Phase I of the study 18
Intervention Biological, Non-pharmacological, Behavioural 0
Patient Population Children only 2
Trial Status Suspended/Terminated/Withdrawn/completed 149
Disease 0
Objective 0
Total Exclusions 169
To be screened 167
Exclusions
Study Phase Phase I of the study 0
Intervention Biological, Non-pharmacological, Behavioural 94
Patient Population Children only 0
Trial Status Suspended/Terminated/Withdrawn/completed 0
Disease Other than MM 6
Objective Preparative regimen/conditioning regimen/mobilisation phase 6
Chemotherapy vs. transplant 4
Transplant setting Second-line or later/mixed line with no SGA 3
FL-CT First line-chemotherapy setting 16
RRMM Further line-chemotherapy setting 15
Maintenance transplant Maintenance/consolidation regimen-First line transplant setting 6
Study Design Single arm or non-comparator or Non-randomized 0
Tandem Transplantation 9
Total Exclusions 159
Included & extracted
IR-FLT Induction regimen-First line transplant setting 8
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NICE Single Technology Appraisal: Bortezomib for induction in multiple myeloma before
high-dose therapy and autologous stem cell transplantation

Patient/carer statement from Myeloma UK
Sources of evidence for inclusion in the statement

The patient perspective included in this submission is gathered from the day-to-day contact that
Myeloma UK has with patients across the UK participating in and using our programmes and
services.

These programmes and services include the Myeloma UK freephone Infoline, an ‘Ask the Nurse’
email service, Patient and Family Myeloma Infodays, Myeloma Support Group meetings, as well as
regular user involvement questionnaires and evaluations.

Myeloma UK has conducted its own review of relevant published literature and has interpreted this
very much from the perspective of patients.

We also work closely with a broad range of healthcare professionals involved in the treatment and
care of myeloma patients, both nationally and internationally, informally and more formally, via a
number of advisory boards and committees. We have sought input and opinions from these
professionals in relation to this appraisal.

About myeloma

Myeloma is an incurable, complex and debilitating cancer of the plasma cells. Complications of
myeloma include severe bone destruction, bone fractures, fatigue, frequent infection and kidney
failure. The complexity and range of co-morbidities of myeloma set it aside from almost every other
cancer.

Across the UK there are around 4,000 people diagnosed with myeloma each year, with around
14,000 myeloma patients at any one time. Myeloma occurs mostly in older people, with around 70%
of patients over the age of 65.

Whilst survival rates for myeloma have historically been poor, the introduction of ‘novel’ drugs such
as thalidomide, bortezomib and lenalidomide has transformed the treatment of myeloma and
improved both the survival and quality of life.

Recent statistics show that the ten-year survival rates for myeloma have increased from just 5% in

1970 to over 17% in 2011.* The Office for National Statistics (ONS) in 2010 also showed that five-

year survival rates in myeloma are increasing at one of the fastest paces among all cancer types in
the UK with over one-third of myeloma patients surviving for at least five years.

Due to the complex, relapsing and remitting nature of myeloma, patients require a range of
treatment options and doctors need a degree of flexibility to pick the best and most appropriate
treatment. This makes treating myeloma optimally for each patient in the UK extremely difficult due
to the way in which treatments are researched, approved and commissioned.

Until these disconnects are fixed, we will never be able to do the best we can for patients in the UK.
It should be the responsibility of all stakeholders to work together, outside of a NICE appraisal, to
find solutions to these critical problems.

! cancer Research UK (2011) http://www.cancerresearchuk.org/cancer-info/news/archive/pressrelease/2010-07-12-deadly-
cancer-survival-doubles

Office for National Statistics - Five-year age-standardised relative survival (%) for adults (15-99 years) diagnosed during 2003-
2007 and followed up to 2008: England, 21 common cancers, by sex, 16 April 2010





Appraisal technology treatment setting
Current practice

Patients who are young and fit enough, and in whom high-dose therapy and stem cell
transplantation is indicated, typically receive a three drug combination ‘known as ‘induction’
treatment followed by high-dose melphalan and autologous stem cell transplantation.

Current standard of care for ‘induction treatment’ in the UK is cyclophosphamide, thalidomide and
dexamethasone (CTD). Evidence from the Myeloma IX trial showed improved survival rates for CTD
when compared with the previous standard of care - cyclophosphamide, vincristine, dexamethasone
and doxorubicin (CVAD) regimen®.

Patients who do not achieve the desired response by the third or fourth cycle of CTD induction
treatment (i.e. they have not achieved at least a 50% reduction in the paraprotein) would normally
switch to a bortezomib-containing regime for a further two to three cycles, providing this was
approved locally.

Current induction practice in the UK is clearly set out in national guidelines*:
Bortezomib-containing induction combinations

Consensus of expert opinion

There has only been limited use of bortezomib as an induction treatment on the NHS. However,

whilst this is the case, consensus of expert opinion in the UK is overwhelmingly in favour of having
bortezomib available to use in the induction setting.

Literature review

Our review of the literature provides strong evidence that bortezomib offers a safe and effective
induction treatment prior to high-dose therapy and autologous stem cell transplantation. In all four of
the main trials looking at bortezomib induction, the response rates, progression free survival (PFS)
and overall survival (OS) rates were better in the bortezomib-containing arm.

In the HOVON-65/GMMG-HDA4 trial 827 patients were randomised to receive induction therapy with
vincristine, doxorubicin and dexamethasone (VAD) or bortezomib, doxorubicin and dexamethasone
(PAD) followed by high-dose melphalan and autologous stem cell transplantation. Patients also
received maintenance consisting of thalidomide 50mg (VAD) once per day, or bortezomib
1.3mg/m(2) (PAD) once every two weeks for two years.

The trial found that complete and near complete response (CR/nCR) were superior after the PAD
induction and that after a follow-up of 41 months, progression free survival (PFS) and overall
survival (OS) were superior in the PAD arm. The trial also found that in patients presenting with
increased creatinine levels, bortezomib significantly improved PFS, which could be of significance to
patients with renal impairment’.

In the IFM 2005-01 trial, 482 patients were randomised to VAD and bortezomib and
dexamethasone, with or without consolidation treatment, with dexamethasone, cyclophosphamide,
etoposide and cisplatin (DCEP). The study concluded that bortezomib induction with
dexamethasone compared with VAD significantly improved CR and nCR rates, very good partial
response rates and resulted in a trend for longer PFS®.

Finally, the PETHEMA/GEM Trial” and the GIMEMA trial® both assessed bortezomib, thalidomide
and dexamethasone (VTD) compared to thalidomide and dexamethasone (TD) and found that the
response rate was superior in the VTD arms.

® Morgan et al 2012. Haematologica’ March; 97(3): 442—450.

* BCSH and UKMF Guidelines on the Management and Diagnosis of Multiple Myeloma Sept 2010
5 Sonneveld et al 2012. J Clin Oncol Oct 10; 30(29): 3654.

® Harousseau et al 2012. J Clin Oncol. Oct 20;28(30):4621-9

” Laura Rosinol 2011. ASH Oral/Poster Presentation 3962

8 Cavo et al 2010. The Lancet, Volume 376, Issue 9758, Pages 2075 - 2085, 18 December




http://www.ncbi.nlm.nih.gov/pubmed/20823406

http://www.thelancet.com/journals/lancet/issue/vol376no9758/PIIS0140-6736(10)X6161-X



Potential advantages and disadvantages

Taking the published evidence, together with knowledge derived from consulting with our clinical
experts and a wide range of patients, the following provide a strong case for the approval of
bortezomib as an induction treatment.

Below you will find our opinion on the potential advantages and disadvantages of bortezomib as an
induction treatment.

(a) Potential advantages
Importance of obtaining and initial complete response

Our understanding from the literature and from our clinical experts is that obtaining the best possible
response to initial treatment is a major factor in determining long-term improved outcomes for
patients. To that end, a treatment with data that supports an improvement over currently available
treatments is in the best interests of patients, especially when its toxicities appear to be more than
acceptable.

Potential to overcome the issue of renal impairment

Recent data suggests that around 1 in 4 patients present with mild to moderate renal impairment at
the time of diagnosis®. Renal impairment can greatly impact on a patient's ability to tolerate
treatment and ability to function in daily life. Patients with severe renal impairment or who require
dialysis have a particularly poor prognosis.

Although maybe not entirely clear cut, results of the HOVON™ study, along with data from other
recent studies in both newly diagnosed and relapsed myeloma patients, have shown that
bortezomib has the potential to reverse or improve renal dysfunction and avoid the need for
dialysis™ *2.

Bortezomib therefore potentially offers a valuable treatment for newly diagnosed patients, who are
eligible for high-dose therapy and stem cell transplantation and who have presented with kidney
impairment.

Subcutaneous out-patient administration

Bortezomib is usually administered in the outpatient setting and does not require a hospital stay.
The administration time has been made shorter by the recent approval of a subcutaneous licence
for bortezomib by the European Medicines Agency (EMA).The licence has led to bortezomib being
quicker and easier to administer.

Both these factors are important from a patient perspective and have made a positive impact on
overall patient experience of their treatment.

(b) Potential disadvantages

Peripheral neuropathy
This is a well reported side-effect of bortezomib treatment that needs to be closely monitored.

However, as mentioned above, bortezomib has recently been granted its licence to be provided
subcutaneously, which is associated with less debilitating side-effects and in particular reduces the
level of peripheral neuropathy in the patient's experience™®.

° Ludwig et al 2007, haematologica 92(10):1411,1414

1 Sonneveld et al 2012. J Clin Oncol Oct 10; 30(29): 3654.

™ Asher et al 2007. Blood 109:2604-2606

2 Kama Malani et al 2006. Acta Haematol 116:255-258

¥ Moreau et al 2011. Lancet Oncology, published online April 19





The increasing use of subcutaneous bortezomib will reduce the potential of negative side-effects
associated with the treatment and improve patient experience.

Although the administration time for bortezomib has been greatly reduced, a potential disadvantage
is that when it is administered either subcutaneously or intravenously it requires a visit to the
hospital either once or twice a week during the treatment cycle (depending on the dose the patient
receives).

We know from a recent Myeloma UK survey that some patients would prefer to have a treatment
that they could receive at home (preferably in tablet form) due to ease, convenience, the fact it
reduces hospital visits and allows patients to avoid invasive procedures such as infusions™.

However, in the same survey, some patients reported that they preferred treatments which allow
them regular visits to the hospital as it gives them confidence in the quality of care and means that
there is medical support available when they are receiving their treatment. Some patients also
reported problems with committing to oral dosing schedules.

Summary
Myeloma UK believes there is a very strong case to support the approval of bortezomib as an
induction treatment for myeloma patients who will go on to receive an autologous stem cell

transplant.

The data are compelling and the potential advantages to patients significantly outweigh any
disadvantages.

The approval of bortezomib in this setting would represent a major and much needed step forward
in the treatment pathway for myeloma in the UK.

* Myeloma UK Survey 2012
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Thank you for agreeing to give us a statement on your organisation’s view of the
technology and the:way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your statement, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you
Your name;:

Name of your organisation: Royal College of Physicians & National Cancer
Research Institute

Are you (tick all that apply):

- va specialist in the treatment of people with the condition for which NICE is
considering this technology?

- aspecialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)?

- an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc)?

- other? (please specify)
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What is the expected place of the technology in current practice?

Current treatment of multiple myeloma in the NHS

Introduction: Multiple myeloma (MM) is a plasma cell cancer that has its peak incidence in
the 8" decade of life, with a higher incidence in men. The disease is preceded by a prodromal
condition termed monoclonal gammopathy of uncertain significance (MGUS), that progresses
(usually over years) through asymptomatic MM before symptomatic discase develops.
Symptomatic MM is characterised by disease progression causing organ dysfunction, in the
form of bone marrow failure, bone destruction, hypercalcaemia and renal failure, impaired
immunity or symptoms related to the presence of the paraprotein. The paraprotein, or M-
protein, is produced by the MM plasma cells, and, in most patients, can be used to monitor
disease response to therapy, as well as subsequent relapse. Because MM is incurable,
treatment is only initiated once symptomatic disecase develops. Most patients are diagnosed at
the stage when they develop symptoms, and the most common presentations include anaemia,
recurrent infections, bone pain (especially back pain) and fractures, and renal failure.

Treatment of newly diagnosed patients: The broad aims of treatment are to achieve disease
control, usually by reducing the bulk of the tumour, aiming to ameliorate symptoms (e.g.
bone pain) through managing and preventing further end-organ damage, and prolonging
survival whilst maintaining quality of life. A more aggressive strategy is adopted in patients
who are younger and fitter at the time of diagnosis, in the expectation that prompt and
maximal tumour reduction will also maximise length of first remission (termed plateau
phase). This ‘frontline’ strategy consists of induction chemotherapy, followed by autologous
stem cell transplantation (ASCT), an evidence-based strategy considered as “gold standard”
(1-3). This is the approach that is recommended for patients who are considered young and fit
enough (eligible) for ASCT; the age limit is generally around 65-70 years, but biological (the
consideration of co-morbidity risk), rather than chronological age is considered to be key.
Exploratory strategies of consolidation and/or maintenance therapy post-ASCT are only
employed as part of clinical trials; these are not standard of care, nor are they licensed. This
is the patient group that is relevant to the technology under consideration. In the last few
years, the availability of newer, more effective anti-MM agents (“novel” or biological agents)
has meant that the traditional infusional VAD (vincristine, Adriamycin and dexamethasone)—
type induction regimens have been replaced, almost everywhere in the world, by induction
regimens containing thalidomide, bortezomib or lenalidomide. These agents are all licensed in
the relapsed setting, and thalidomide and bortezomib are licensed for the frontline therapy of
patients who are not eligible for ASCT.

Natural history of MM: The recent inclusion of novel agents into induction regimens means
that the majority of patients (80-90%) will respond (deemed to be a partial response or
greater) to frontline therapy, and enter a period of disease remission, or stability (plateau
phase). The natural history of the disease is repeated relapses, followed by increasingly
shorter ‘plateau phases’, until the disease enters a refractory and aggressive end-stage, when
patients die of overwhelming disease burden, or organ failure (Figure 1)(4) At each relapse,
some patients will be unable to receive effective salvage, so that a decreasing proportion of
patients are treated at each subsequent relapse.
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Figure 1. Disease course in multiple myeloma, Patients typically have a tri-phasic nature to
their disease (MGUS, asymptomatic and symptomatic MM). Treatment is initiated when there
is evidence of organ damage, usually also heralded by a rise in the paraprotein. Initial
response to chemotherapy results in a period of “remission™or plateau™followed by-further
relapses and subsequent disease responses that are usually less deep, and of shorter duration,
until refractory end-stage disease.

Expected place of the technology in UK practice

Current UK practice in patients eligible for ASCT, including use of the technology and
geographical variation in the NHS: Cyclophosphamide, thalidomide and dexamethasone
(CTD) is the most widely used induction regimen in the UK, following the demonstration by
the Myeloma IX study that this oral regimen can be delivered safely and effectively without
the neced for intra-venous therapy (5). Up to 6 cycles are administered, followed, in
responding patients, by stem cell harvesting. Provided a sufficient number of stem cells are
obtained, patients proceed to high dose melphalan and ASCT. There are no consolidation or
maintenance strategies that are currently used in the UK, as part of standard care although
these are currently being investigated in the Myeloma XI trial. Induction regimens using
thalidomide produce higher response rates, but this has not resulted in longer remission
periods (ie prolonged progression free survival, or PFS) (5, 6). Thus bortezomib-containing
induction regimens (the technology) are used increasingly in situations where thalidomide is
contra-indicated, or not tolerated by the patient. At present, under the Cancer Drugs Fund
(CDF), Bortezomib as induction therapy preceding ASCT is routinely funded in 3 of the 9
CDFs including the London area (Added to the list in March 2012:
http://www.nlen.nhs.uk/interim-cancer-drugs-fund), considered but not routinely funded in
lof 9 and is not considered by 4 of 9 (in the baseline commissioning of 1 CDF: Midland &
East CDF).

High risk subgroups: Considerable clinical heterogeneity in this cancer is underpinned by
distinct genetic lesions, some of which impart a significantly shorter survival. Such patients
are considered to have ‘high risk’ disease, however, other factors such as disease burden,
renal failure and aggressive morphological features may also impart a worse prognosis. Thus,
a proportion of patients (15-40%) are considered to have ‘high risk’ disease, depending upon
which genetic factors are used in the definition (7, 8). Varying definitions of high risk disease
arc used, but in general, the following are considered by most to be high risk features: the
t(4;14) and t(14;16) translocations, loss of 17p (p53 gene) and high ISS score(9-11). There
are emerging data to suggest that the technology may be able, in part, to overcome the poor
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prognosis of such high risk groups of patients, however, the outcome data are not sufficiently
mature, and very few centres outside the major teaching hospitals have the resources to
undertake routine testing for such genetic lesions. Thus, it is not clinically possible to identify
a subgroup of patients who would definitely benefit from the technology, to the exclusion of

the remainder.

The evidence base for the technology as induction therapy prior to ASCT

The main goal of induction therapy in patients who are fit enough to receive ASCT is to
achieve maximal disease control as rapidly as possible, so as to minimise any further organ
damage, whilst aiming for maximal tumour reduction and preservation of (normal
haematopoietic) stem cell function. The depth of response of MM to therapy is correlated
with durability of response (15, 16). The technology has been demonstrated, in 4 high quality
randomised RCT, to produce superior results (higher rates of disease response, improved
progression free survival) when compared with standard therapies (traditional VAD regimens,
and thalidomide-containing regimens (17-20)).

benefit
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HOVON- | PAD (417) 11 | 842 |225 775 | 35.0 0.74 85
65/GMMG- 0.62, 0.89
HD4 VAD (416) 2.9% | 613 | 123** | 65.9%% | 28.1 p=0.001 84
*
IFM_ 2005- | Vel/Dex (240) | 5.4 | 771 |18.3 796 | 36.1 0.88 86
gt VAD (242) 12% | 607 | 103* | 744 | 297 0.7-1.11 81
PETHEMA | VID (130) 354 |86 46.9 777 | 55.5 0.65 81
/GEM trial _ 0.45-0.92
TD (127) 1426 236 567 | 279 p0.015 61
GIMEMA | VID (236) 186 | 932 337 |932 |NR 0.63 88
_ - 0.45-0.88
TD (238) a6 |76 |27 845 |42 p=0.0061 82

* p<0.01** p<0.001

In each of these studies, complete response and overall response rates were higher in the
bortezomib-containing arms, both post-induction, and following ASCT. This is important
because increased depth of response (CR rate) is correlated with superior PFS and OS, in
many reports of the outcome of upfront ASCT(16). On the other hand, some patients who
never achieve a complete response enjoy a prolonged plateau phase (21). Hence clinically,
the most important outcome of frontline treatment is progression free survival (PFS), because
it is in the first plateau phase that QOL is highest (22). PFS was superior in 3 of the 4 studies
(highlighted in bold), and in the HOVON study, a survival benefit was also seen in the
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bortezomib arm. Overall survival benefit in the other studies may emerge with longer follow
up, as the increasing number of new and effective salvage therapies result in longer survival
for most patients with MM. Another important outcome is the percentage of patients
proceeding to ASCT, as a major goal of induction therapy is to achieve sufficient disease
control in order that the patient can benefit from high dose chemotherapy and ASCT. In all
these studies, a higher proportion of patients were able to proceed to ASCT in the bortezomib
arms.

Relevance of these RCTs to UK MM patients and clinical practice: Whilst these RCTs were
on-going, the Myeloma IX study compared the intravenous induction regimen, C-VAD, with
the oral regimen, CTD. Although response rates were deeper and higher in the CTD arm,
there was no difference in PFS. The patient populations studied in these RCTs were broadly
similar to UK patients entered into the national Myeloma IX study, except that the Myeloma
IX study included a small percentage of patients older than 65 years, and a greater proportion
of patients with ISS stage 3. These factors may account for a generally lower proportion of
patients proceeding to ASCT in the Myeloma IX study (67%). On the other hand, a similar
proportion of patients in the control (TD) arm of the PETHEMA study proceeded to ASCT
(62%), with very similar-PFS-outcome(28:2months) compared- to-patients treated-ornrthe €
arm of Myeloma IX (27 months). These figures suggest that the population of patients
studied in at least the Spanish PETHEMA study, is similar to the UK population.

All 3 regimens (bortezomib/dexamethasone, PAD and VTD) are familiar to UK specialists
treating patients with MM. As stated above, bortezomib is commonly used in conjunction
with dexamecthasone in the relapsed setting, and the addition of a third agent such as
doxorubicin, cyclophosphamide or thalidomide, in order to improve disease response and
response durability, is increasing. The PAD regimen has been used in the Myeloma X
(n=297) study, as salvage prior to a second ASCT in suitable patients, where over 90% of
patients demonstrated at least a PR (results to be presented at the EBMT Annual Scientific
Conference, April 20134, London, UK).

The advantages and disadvantages of the technology

A clear clinical advantage of the technology is the ability to produce rapid disease control,
with a higher proportion of patients proceeding to ASCT and hence achieving longer PFS.
The benefit of improved PFS when compared with traditional and thalidomide-containing
regimens has already been noted. An important benefit is the increased rate of renal recovery
in patients presenting with renal failure who receive bortezomib regimens, when compared
with those receiving either thalidomide or lenalidomide(23). Recovery of renal function has
important implications for health resources as well as patient quality of life. Bortezomib-
related toxicity has been significantly reduced with the use of careful dose adjustment
schedules, and the change-over to subcutaneous mode of administration (14). Indeed with
increasing experience with the technology, adverse reactions in current clinical practice are
generally lower than reported in the phase 3 clinical trials, that were conducted using the
intravenous route of administration (24). Disadvantages include the inconvenience of hospital
attendance for the administrations, however, these attendances are brief and far shorter than
with intravenous regimens. The toxicity profile of bortezomib (neuropathy, fatigue and
constipation) is broadly similar to that of thalidomide, with the exception of the risk of
thrombo-embolic disease with thalidomide. When used together, e.g. in the VID regimen,
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the risk and incidence of neuropathy is not increased, and the need for thrombo-prophylaxis is
similar. —

Any additional sources of evidence

Available guidelines: The UKMF guidelines state that “induction regimens should contain at
least one novel agent... CTD, TAD, bortezomib/dexamethasone and PAD produce superior
response rates to VAD. Decisions regarding the most appropriate induction regimen for
individual patients will require the assessment of... renal function, thrombotic risk, pre-
existing neuropathy ....”(12). The IMWG Consensus statement concludes that “...
recommend using one of the bortezomib-containing triplet regimens as upfront induction
therapy in a transplantation-eligible MM patient.” (13)

Current use of the technology in the relapse setting, variations in use, and appropriate
healthcare setting: Bortezomib is approved for the treatment of patients with first relapse of
their myeloma, under the VRS (velcade response scheme, Guidance TA129). Bortezomib for
2™ and subsequent relapse is routinely commissioned by 2 of 9 CDFs, considered but not
routinely funded by 2 of 9 CDFs and is not considered by 5 of 9 CDFs if they are Bortezomib
{maive or-have previousty Tesponded-well-to-firstexposure. Whenusedin-the relapse setting, |
bortezomib is seldom used within its licensed indication, ie as a monotherapy. Instead, it is
almost always used with dexamethasone, and often with a third agent e.g. cyclophosphamide
(VCD regimen), or doxorubicin (PAD regimen. Bortezomib is usually administered as an
outpatient therapy, in haematology or oncology departments with expertise in managing and
preventing the most common side effects: peripheral neuropathy, low blood counts,
constipation and fatigue. UK experience in managing these toxicities has grown enormously
over the last 5 years, reflected in the comprehensive guidance contained in the recently
published UKMF Guidelines for the management of myeloma (12). Recently, the license has
been amended to allow a change from intravenous to subcutaneous route of administration, a
safer mode of delivery with equivalent efficacy (14). This means that the technology is now
employed safely and to maximal efficacy in the UK.

Effect of NICE guidance on the delivery of care for patients with MM

NICE guidance on the technology will permit clinical decision-making to direct treatment on
an individual patient need basis rather than cohort health economic modelling. For example,
when patients present with a large tumour load, on-going end-organ damage or evidence of
aggressive disease tempo, the clinical need to gain rapid tumour control could be most
effectively achieved with a Bortezomib-containing regimen. Additionally, the thalidomide-
associated risk of venous thrombo-embolism is primarily associated with first line
therapy(25), hence the need for effective thrombo-prophylaxis; however where patients are at
high risk of bleeding on anti-coagulation, the use of a bortezomib-containing regimen would
be clinically recommended. Thus NICE guidance would permit a different order of delivery
of lines of therapy to the current status quo (Thalidomide-based, followed by Bortezomib-
based followed by Lenalidomide-based), enabling clinicians to exercise clinical judgement in
a patient-centred approach to therapy.

Implementation issues

Because the technology has been in use for many years in the relapsed setting, it is unlikely
that any additional education or training resources will be required. It may increase the
number of patients being treated on day-care units, however, home delivery schemes are
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under evaluation, and, because of the greater convenience and impact on quality of life may
prove to be popular. .Iroplementation of the technology will reduce the number of patients
requiring thrombo-prophylaxis, and the attendant burden of anticoagulation monitoring and
bleeding complications. It will also reduce the hidden costs of health care caused by adverse
events on Thalidomide eg thromboembolism, cardiac arrhythmias.

Equality

There is no particular implication for people protected by the equality legislation. We wish to
point out that a negative recommendation would have an adverse impact on patents who are
unable to receive thalidomide as part of their induction therapy, because they are contra-
indicated to receive, or are intolerant of thalidomide. The lack of an effective induction
therapy for such patients would significantly reduce their chances of receiving an ASCT.
Another such group of patients are those already alluded to earlier, who present with a
particularly aggressive disease and marked organ damage (e.g. Renal failure) who need rapid
disease control.

Summary and conclusions

T The-main—goal-of-therapy-mpatients—with-newly—diagnosed-MM-who—arc-11t-and-young-

enough is to achieve maximal disease control as rapidly and safely as possible, thus enabling
the patient to proceed to and benefit from ASCT. The technology being appraised represents
a major advance in providing an effective therapy that achieves this in >80% of such patients,
and has proved to be superior in this respect, as well as in prolonging PFS (and OS), when
compared to current standard therapies, including, we believe, the CTD regimen. We believe
that a positive recommendation will significantly improve the outlook for this patient group
with MM.
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Thank you for agreeing to give us a statement on your organisation’s view of the
technology and the way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your statement, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you
Your name: Kwee L Yong

Name of your organisation: UK Myeloma Forum

Are you (tick all that apply):

d a specialist in the treatment of people with the condition for which NICE
is considering this technology?

d a specialist in the clinical evidence base that is to support the technology
(e.g. involved in clinical trials for the technology)?

- an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the
technology? If so, what is your position in the organisation where
appropriate (e.g. policy officer, trustee, member etc)?

- other? (please specify)

Additional note:

| am lead Clinician for multiple myeloma for the North London Cancer Network
and head up the myeloma service at UCLH. | am advocacy lead on the UK
Myeloma Forum executive committee, and a member of the MyelomaUK
Clinical Trials Network. | am Chief Investigator on commercial and NCRI
investigator-led academic studies in myeloma, including several that employ the
technology. | have written this statement on behalf of the Royal College of
Pathologists, and the UK Myeloma Forum.
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\ What is the expected place of the technology in current practice?

Current treatment of multiple myeloma in the NHS

Introduction

Multiple myeloma (MM) is a plasma cell cancer that has its peak incidence in the 8"
decade of life, with a higher incidence in men. The disease is preceded by a
prodromal condition termed monoclonal gammopathy of uncertain significance
(MGUS), that progresses (usually over years) through asymptomatic MM before
symptomatic disease develops. Symptomatic MM is characterised by disease
progression causing organ dysfunction, in the form of bone marrow failure, bone
destruction, hypercalcaemia and renal failure, impaired immunity or symptoms
related to the presence of the paraprotein. The paraprotein, or M-protein, is produced
by the MM plasma cells, and, in most patients, can be used to monitor disease
response to therapy, as well as subsequent relapse. Because MM is incurable,
treatment is only initiated once symptomatic disease develops. Most patients are
diagnosed at the stage when they develop symptoms, and the most common
presentations include anaemia, recurrent infections, bone pain (especially back pain)
and fractures, and renal failure.

Treatment of newly diagnosed patients

The broad aims of treatment are to achieve disease control, usually by reducing the
bulk of the tumour, aiming to ameliorate symptoms (e.g. bone pain) through
managing and preventing further end-organ damage, and prolonging survival whilst
maintaining quality of life. A more aggressive strategy is adopted in patients who are
younger and fitter at the time of diagnosis, in the expectation that prompt and
maximal tumour reduction will also maximise length of first remission (termed
plateau phase). This ‘frontline’ strategy consists of induction chemotherapy, followed
by autologous stem cell transplantation (ASCT), an evidence-based strategy
considered as “gold standard” (1-3). This is the approach that is recommended for
patients who are considered young and fit enough (eligible) for ASCT,; the age limit is
generally around 65-70 years, but biological (the consideration of co-morbidity risk),
rather than chronological age is considered to be key. Exploratory strategies of
consolidation and/or maintenance therapy post-ASCT are only employed as part of
clinical trials; these are not standard of care, nor are they licensed. This is the patient
group that is relevant to the technology under consideration.

In the last few years, the availability of newer, more effective anti-MM agents
“novel” or biological agents) has meant that the traditional infusional VAD
(vincristine, Adriamycin and dexamethasone)-type induction regimens have been
replaced, almost everywhere in the world, by induction regimens containing
thalidomide, bortezomib or lenalidomide. These agents are all licensed in the relapsed
setting, and thalidomide and bortezomib are licensed for the frontline therapy of
patients who are not eligible for ASCT.
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Natural history of MM

The recent inclusion of novel agents into induction regimens means that the majority
of patients (80-90%) will respond (deemed to be a partial response or greater) to
frontline therapy, and enter a period of disease remission, or stability (plateau phase).
The natural history of the disease is repeated relapses, followed by increasingly
shorter ‘plateau phases’, until the disease enters a refractory and aggressive end-stage,
when patients die of overwhelming disease burden, or organ failure (Figure 1)(4) At
each relapse, some patients will be unable to receive effective salvage, so that a
decreasing proportion of patients are treated at each subsequent relapse.

Asymptomatic ; Symptomatic
10 5
Active
EF myeloma
.4
2 5 Relapse
£
o Refractory
o
& | MGUSor Iiapse
= smouldering :
2 myeloma ; Plateau
: remission
Therapy Therapy Therapy

Figure 1. Disease course in multiple myeloma.

Patients typically have a pre-malignant phase of disease (termed MGUS, smouldering or
asymptomatic myeloma), and treatment is only initiated when there is evidence of organ
damage, usually also heralded by a rise in the paraprotein. Initial response to chemotherapy
results in a period of ‘remission’ or plateau’ followed by further relapses and subsequent
disease responses that are usually less deep, and of shorter duration, until refractory end-stage
disease.

Expected place of the technology in UK practice

Current UK practice in patients eligible for ASCT, including use of the technology
and geographical variation in the NHS

Cyclophosphamide, thalidomide and dexamethasone (CTD) is the most widely used
induction regimen in the UK, following the demonstration by the Myeloma IX study
that this oral regimen can be delivered safely and effectively without the need for
intra-venous therapy (5). Up to 6 cycles are administered, followed, in responding
patients, by stem cell harvesting. Provided a sufficient number of stem cells are
obtained, patients proceed to high dose melphalan and ASCT. There are no
consolidation or maintenance strategies that are currently used in the UK, as part of
standard care although these are currently being investigated in the Myeloma XI trial.
Induction regimens using thalidomide produce higher response rates, but this has not
resulted in longer remission periods (ie prolonged progression free survival, or PFS)
(5, 6). Thus bortezomib-containing induction regimens (the technology) are used
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increasingly in situations where thalidomide is contra-indicated, or not tolerated by
the patient. At present, under the Cancer Drugs Fund (CDF), Bortezomib as induction
therapy preceding ASCT is routinely funded in 3 of the 9 CDFs including the London
area (Added to the list in March 2012: http://www.nlcn.nhs.uk/interim-cancer-drugs-
fund), considered but not routinely funded in 1of 9 and is not considered by 4 of 9 (in
the baseline commissioning of 1 CDF: Midland & East CDF).

High risk subgroups

Considerable clinical heterogeneity in this cancer is underpinned by distinct genetic
lesions, some of which impart a significantly shorter survival. Such patients are
considered to have ‘high risk’ disease, however, other factors such as disease burden,
renal failure and aggressive morphological features may also impart a worse
prognosis. Thus, a proportion of patients (15-40%) are considered to have ‘high risk’
disease, depending upon which genetic factors are used in the definition (7, 8).
Varying definitions of high risk disease are used, but in general, the following are
considered by most to be high risk features: the t(4;14) and t(14;16) translocations,
loss of 17p (p53 gene) and high ISS score(9-11). There are emerging data to suggest
that the technology may be able, in part, to overcome the poor prognosis of such high
risk groups of patients, however, the outcome data are not sufficiently mature, and
very few centres outside the major teaching hospitals have the resources to undertake
routine testing for such genetic lesions. Thus, it is not clinically possible to identify a
subgroup of patients who would definitely benefit from the technology, to the
exclusion of the remainder.

Available guidelines

The UKMF guidelines state that “induction regimens should contain at least one novel
agent... CTD, TAD, bortezomib/dexamethasone and PAD produce superior response
rates to VAD. Decisions regarding the most appropriate induction regimen for
individual patients will require the assessment of... renal function, thrombotic risk,
pre-existing neuropathy ....”(12). The IMWG Consensus statement concludes that
“... recommend using one of the bortezomib-containing triplet regimens as upfront
induction therapy in a transplantation-eligible MM patient.” (13)

Current use of the technology in the relapse setting, variations in use, and appropriate
healthcare setting

Bortezomib is approved for the treatment of patients with first relapse of their
myeloma, under the VRS (velcade response scheme, Guidance TA129). Bortezomib
for 2" and subsequent relapse is routinely commissioned by 2 of 9 CDFs, considered
but not routinely funded by 2 of 9 CDFs and is not considered by 5 of 9 CDFs if they
are Bortezomib naive or have previously responded well to first exposure. When used
in the relapse setting, bortezomib is seldom used within its licensed indication, ie as a
monotherapy. Instead, it is almost always used with dexamethasone, and often with a
third agent e.g. cyclophosphamide (VCD regimen), or doxorubicin (PAD regimen.
Bortezomib is usually administered as an outpatient therapy, in haematology or




http://www.nlcn.nhs.uk/interim-cancer-drugs-fund

http://www.nlcn.nhs.uk/interim-cancer-drugs-fund
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oncology departments with expertise in managing and preventing the most common
side effects: peripheral neuropathy, low blood counts, constipation and fatigue. UK
experience in managing these toxicities has grown enormously over the last 5 years,
reflected in the comprehensive guidance contained in the recently published UKMF
Guidelines for the management of myeloma (12). Recently, the license has been
amended to allow a change from intravenous to subcutaneous route of administration,
a safer mode of delivery with equivalent efficacy (14). This means that the
technology is now employed safely and to maximal efficacy in the UK.

\ The advantages and disadvantages of the technology

The evidence base for the technology as induction therapy prior to ASCT

The main goal of induction therapy in patients who are fit enough to receive ASCT is
to achieve maximal disease control as rapidly as possible, so as to minimise any
further organ damage, whilst aiming for maximal tumour reduction and preservation
of (normal haematopoietic) stem cell function. The depth of response of MM to
therapy is correlated with durability of response (15, 16). The technology has been
demonstrated, in 4 high quality randomised RCT, to produce superior results (higher
rates of disease response, improved progression free survival) when compared with
standard therapies (traditional VAD regimens, and thalidomide-containing regimens
(17-20)).

Table 1. Summary of major RCTs evaluating the technology with main
parameters of benefit
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HOVON- PAD (417) | 11 842 | 225 |775 |350 |0.74 85
65/GMMG- _ _ _ 0.62, 0.89
HDA4 VAD (416) | 2.9 613 | 123 [659% (281 | 20001 84
IFM 2005-01 | Vel/Dex 5.4 771 183 |796 |36.1 |0.88 86
(240) 0.7-1.11
VAD (242) | 1.2 | 60.7 | 10.3* | 744 |297 81
PETHEMA/ | VTD (130) | 354 |86 |469 |77.7 |555 | 065 81
GEM trial _ _ 0.45-0.92
TD(127) [142** 62 | 236" [567 |279 | o015 61
GIMEMA VTD (236) | 186 | 932 [337 932 |NR 0.63 88
0.45-0.88
TD (238) |46 | 786 |22.7* |845 |42 000061 | 82
* p<0.01
** n<0.001
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In each of these studies, complete response and overall response rates were higher in
the bortezomib-containing arms, both post-induction, and following ASCT. This is
important because increased depth of response (CR rate) is correlated with superior
PFS and OS, in many reports of the outcome of upfront ASCT(16). On the other
hand, some patients who never achieve a complete response can enjoy a prolonged
plateau phase (21). Hence clinically, the most important outcome of frontline
treatment is progression free survival (PFS), because it is in the first plateau phase
that QOL is highest (22). PFS was superior in 3 of the 4 studies in Table 1
(highlighted in bold), and in the HOVON study, a survival benefit was also seen in
the bortezomib arm. Overall survival benefit in the other studies may emerge with
longer follow up, as the increasing number of new and effective salvage therapies
result in longer survival for most patients with MM. Another important outcome is
the percentage of patients proceeding to ASCT, as a major goal of induction therapy
IS to achieve sufficient disease control in order that the patient can benefit from high
dose chemotherapy and ASCT. In all these studies, a higher proportion of patients
were able to proceed to ASCT in the bortezomib arms.

Relevance of these RCTs to UK MM patients and clinical practice

Whilst these RCTs were on-going, the Myeloma IX study compared the intravenous
induction regimen, C-VAD, with the oral regimen, CTD. Although response rates
were deeper and higher in the CTD arm, there was no difference in PFS. The patient
populations studied in these RCTs were broadly similar to UK patients entered into
the national Myeloma 1X study, except that the Myeloma 1X study included a small
percentage of patients older than 65 years, and a greater proportion of patients with
ISS stage 3. These factors may account for a generally lower proportion of patients
proceeding to ASCT in the Myeloma IX study (67%). On the other hand, a similar
proportion of patients in the control (TD) arm of the PETHEMA study proceeded to
ASCT (62%), with very similar PFS outcome (28.2 months) compared to patients
treated on the CTD arm of Myeloma 1X (27 months). These figures suggest that the
population of patients studied in at least the Spanish PETHEMA study, is similar to
the UK population.

All 3 regimens (bortezomib/dexamethasone, PAD and VTD) are familiar to UK
specialists treating patients with MM. As stated above, bortezomib is commonly used
in conjunction with dexamethasone in the relapsed setting, and the addition of a third
agent such as doxorubicin, cyclophosphamide or thalidomide, in order to improve
disease response and response durability, is increasing. The PAD regimen has been
used in the Myeloma X (n=297) study, as salvage prior to a second ASCT in suitable
patients, where over 90% of patients demonstrated at least a PR (results to be
presented at the EBMT Annual Scientific Conference, April 2013, London, UK).

Advantages, disadvantages and practical implications of the use of the
technology
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A clear clinical advantage of the technology is the ability to produce rapid disease
control, with a higher proportion of patients proceeding to ASCT and hence achieving
longer PFS. The benefit of improved PFS when compared with traditional and
thalidomide-containing regimens has already been noted. An important benefit is the
increased rate of renal recovery in patients presenting with renal failure who receive
bortezomib regimens, when compared with those receiving either thalidomide or
lenalidomide(23). Recovery of renal function has important implications for health
resources as well as patient quality of life. Bortezomib-related toxicity has been
significantly reduced with the use of careful dose adjustment schedules, and the
change-over to subcutaneous mode of administration (14). Indeed with increasing
experience with the technology, adverse reactions in current clinical practice are
generally lower than reported in the phase 3 clinical trials, that were conducted using
the intravenous route of administration (24). Disadvantages include the inconvenience
of hospital attendance for the injections, however, these attendances are brief and far
shorter than with intravenous regimens. The toxicity profile of bortezomib
(neuropathy, fatigue and constipation) is broadly similar to that of thalidomide, with
the exception of the risk of thrombo-embolic disease with thalidomide. When used
together, e.g. in the VTD regimen, the risk and incidence of neuropathy is not
increased, and the need for thrombo-prophylaxis is similar.

Effect of NICE guidance on the delivery of care for patients with MM

NICE guidance on the technology will permit clinical decision-making to direct
treatment on an individual patient need basis rather than cohort health economic
modelling. For example, when patients present with a large tumour load, on-going
end-organ damage or evidence of aggressive disease tempo, the clinical need to gain
rapid tumour control could be most effectively achieved with a Bortezomib-
containing regimen. The importance of bortezomib therapy in renal failure has already
been explained. Additionally, the thalidomide-associated risk of venous thrombo-
embolism is primarily associated with first line therapy(25), hence the need for
effective thrombo-prophylaxis; however where patients are at high risk of bleeding on
anti-coagulation, the use of a bortezomib-containing regimen would be clinically
recommended. Thus NICE guidance would permit a different order of delivery of
lines of therapy to the current status quo (Thalidomide-based, followed by
Bortezomib-based followed by Lenalidomide-based), enabling clinicians to exercise
clinical judgement in a patient-centred approach to therapy.

Implementation issues

Because the technology has been in use for many years in the relapsed setting, it is
unlikely that any additional education or training resources will be required. It may
increase the number of patients being treated on day-care units, however, home
delivery schemes are under evaluation, and, because of the greater convenience and
impact on quality of life may prove to be popular. Implementation of the technology
will reduce the number of patients requiring thromboprophylaxis, and the attendant
burden of anticoagulation monitoring and bleeding complications. It will also reduce
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the hidden costs of health care caused by adverse events on Thalidomide eg
thromboembolism, cardiac arrhythmias.

\ Equality

There is no particular implication for people protected by the equality legislation. We
wish to point out that a negative recommendation would have an adverse impact on
patents who are unable to receive thalidomide as part of their induction therapy,
because they are contra-indicated to receive, or are intolerant of thalidomide. The
lack of an effective induction therapy for such patients would significantly reduce
their chances of receiving an ASCT. Another such group of patients are those already
alluded to earlier, who present with a particularly aggressive disease and marked
organ damage (e.g. Renal failure) who need rapid disease control.

\ Summary

The main goal of therapy in patients with newly diagnosed MM who are fit and young
enough is to achieve maximal disease control as rapidly and safely as possible, thus
enabling the patient to proceed to and benefit from ASCT. The technology being
appraised represents a major advance in providing an effective therapy that achieves
this in >80% of such patients, and has proved to be superior in this respect, as well as
in prolonging PFS (and OS), when compared to current standard therapies, including,
we believe, the CTD regimen. We believe that a positive recommendation will
significantly improve the outlook for this patient group with MM.
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SUMMARY

Scope of the manufacturer submission

The scope of the manufacturer’s submission (MS) is the clinical effectiveness and cost-
effectiveness of bortezomib for induction therapy in multiple myeloma (MM) before high dose
chemotherapy and autologous stem cell transplantation. The decision problem specified in
the MS generally reflects the scope of the appraisal issued by the National Institute for
Health and Clinical Excellence (NICE) except that comparators are not limited to

chemotherapy regimens containing thalidomide and is therefore wider than the NICE scope.

Summary of submitted clinical effectiveness evidence

The clinical effectiveness evidence in the MS which meets the NICE scope comes from two
open label RCTs (the Pethema and Gimema trials) both of which compared VTD
(bortezomib, thalidomide and dexamethasone) with TD (thalidomide and dexamethasone)
using bortezomib at a dose of 1.3 mg/m? in a population of newly diagnosed, previously
untreated, multiple myeloma patients. Treatment pathways and subsequent

maintenance/consolidation therapy were different in the two trials.

The primary outcomes were post-induction and post-transplant response rates. A statistically
significantly greater number of patients treated with VTD compared with TD achieved an
overall response rate (ORR) post-induction (Pethema 84.6% vs 61.4%, p<0.001; Gimema
93.2% vs 78.6%, p<0.0001) and post- transplant (Pethema 77.7% vs 56.7%, p<0.001;
Gimema 93.2% vs 84.5%, p=0.0025). There was also a statistically significantly greater
number of patients who achieved complete response (CR) when treated with VTD compared
with TD post-induction (Pethema 35.4% vs 13.4%, p<0.001; Gimema 18.6 % vs 4.6%,
p<0.0001) and post- transplant (Pethema 46.9% vs 23.6%, p<0.001; Gimema 37.7% vs
22.7%, p=0.0004). Both the Pethema and Gimema trials reported that a statistically
significantly lower proportion of patients experienced disease progression when treated with
VTD compared with TD post-induction (Pethema 6.2% vs 23.6%, p=0.0004; Gimema 0% vs
5%, p=0.0005). The difference was maintained post-transplant for the Gimema trial (<1% vs
7%, p=0.0001) but not in the Pethema trial.

Secondary outcomes included progression free survival (PFS), time to progression (TTP)
and overall survival (OS). Unadjusted PFS hazard ratios (HRs) showed a statistically
significant longer PFS for VTD compared with TD (Pethema HR 0.65, 95% CI 0.45, 0.92,
p=0.015; Gimema HR 0.63, 95% CI 0.45, 0.88, p=0.0061) with median follow-up of 35.9
months (Pethema) and 36 months (Gimema). The unadjusted TTP HR showed a statistically
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significantly lower hazard of progression in patients treated with VTD compared with TD
(Pethema HR 0.64 95% CI 0.44, 0.93, p=0.017; not reported for Gimema). There were no
statistically significant differences between VTD and TD for OS. Data for the proportion of
patients who underwent stem cell transplant (SCT) were not powered nor were statistical
tests reported so results are uncertain. Adverse events were similar for both treatments
except for any grade 3/4 adverse event in the Gimema trial where they were statistically
significantly higher for VTD compared with TD (relative risk (RR) 1.69, 95%CI 1.36, 2.08)
and any treatment-related adverse event in the Pethema trial where they were statistically
significantly higher for VTD compared with TD (RR 1.42, 95% CI 1.17, 1.73). In addition,
there was a greater incidence of peripheral neuropathy in patients receiving bortezomib
(VTD) than TD (Pethema 6.2% vs 0, no p values; Gimema 10% vs 2%, p=0.0004).

Results from the three additional trials in the MS (Hovon, IFM, Medical Research Council
Multiple Myeloma IX [MRC MMIX]) are only presented in an appendix here because they

include comparators not specified in the NICE scope.

Summary of submitted cost-effectiveness evidence
The MS includes:
i) Areview of published economic evaluations of the treatment of newly diagnosed MM,;
i) Three cost-effectiveness analyses of bortezomib-based regimens for patients with
newly diagnosed MM: VTD compared to TD; bortezomib, doxorubicin and
dexamethasone (PAD) compared to vincristine, doxorubicin and dexamethasone
(VAD); and bortezomib and dexamethasone (VD) compared to VAD.

A systematic search of the literature was conducted by the manufacturer to identify
economic evaluations of treatments of newly diagnosed MM. The review identified three
studies which met the MS inclusion criteria, and the MS considered relevant to the decision

problem, however none of the studies are within the NICE scope for this appraisal.

State-transition models for each of the analyses were developed with a similar structure. The
model structure is based upon the clinical pathway of care for MM, including the distinct
phases of treatment for induction, SCT, and subsequent lines of treatment after disease
progression. The estimation of long term survival and progression free survival is based
upon surrogate outcomes for post-induction response (CR, partial response [PR], non-
responders [NR]). The model adopts a 30 year time horizon to capture long term costs and

health outcomes, with a cycle length of one month.
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Results are presented for costs and quality-adjusted life years (QALYs) and incremental
cost-effectiveness ratios (ICERs) for each of the analyses. For the base case analysis (VTD
vs. TD), an ICER of £24,683 / QALY is presented. The other two analyses both had ICERs <
£15,000 / QALY.

The model explores structural and parameter uncertainty in one-way and probabilistic
sensitivity analyses (PSA). In the base case analysis (VTD vs. TD), the ICER is most
sensitive to post induction CR mortality and VTD drug costs. The PSA estimates that there is
a probability that VTD is cost-effective against TD at the £20,000 and £30,000 willingness to
pay thresholds of 18.6% and 54.8% respectively.

Commentary on the robustness of submitted evidence
Strengths
e The MS contains systematic searches for the clinical and cost-effectiveness studies
of bortezomib. It appears unlikely that these have missed any studies that would
have met the inclusion criteria.
o The systematic review meets the Centre for Reviews and Dissemination (CRD)
criteria for methodological quality.
e The model structure is consistent with the clinical pathway of care for multiple
myeloma.
e The economic model has been presented in a clear and transparent format, and the

Excel model is well presented and user-friendly.

Weaknesses and Areas of uncertainty

e Of the five trials included in the clinical effectiveness review, three trials do not meet
the NICE scope as they do not contain a thalidomide comparator. The trials have
different treatment pathways and it is unclear how these affect the results.

e There are a number of issues around the outcome measures: post-induction
response rate is a surrogate outcome and it is not clear how good a predictor of long
term outcomes it is. Furthermore, long-term outcomes (PFS, OS) may be confounded
by post-induction consolidation and maintenance therapies which do not reflect
current UK clinical practice. There is also uncertainty in the PFS and OS results due
to the high censoring of data and the reporting of data unadjusted for maintenance

therapy.
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e There are key concerns over the mixed treatment comparison (MTC) analysis due to
the assumptions made to develop a network of evidence in the absence of trial data,
and heterogeneity across the trials.

o Of the three analyses submitted, two analyses do not meet the NICE scope (PAD vs.
VAD and VD vs. VAD). Furthermore, for the other analysis (VTD vs. TD), neither
treatment is currently used routinely in the NHS. A more appropriate comparator
would be CTD, instead of TD, which is routinely used in the UK, but this has not been
included in the MS economic analysis.

o The estimation of long term survival and progression free survival is based upon
surrogate outcomes for post-induction response (CR, PR, NR). However, there is not
a good fit between post-induction response and OS and time to progression
compared to estimates from the Pethema trial, and the results presented are

systematically biased in favour of VTD.

Summary of additional work undertaken by the ERG
The ERG conducted the following additional analyses:
a) Comparing all treatment analyses
b) Two alternative scenarios for post-induction mortality (VTD vs. TD model)
c) Post-SCT response rate from Pethema trial used instead of post-induction response
rate (VTD vs. TD model)

The MS provides three pairwise analyses for bortezomib induction treatment: VTD vs. TD;
PAD vs. VAD; VD vs. VAD. For illustrative purposes, the results of all relevant treatments
have been compared. In addition, illustrative results have been shown for VD and PAD vs.

CTD, by deriving the estimates for CTD using the response rates from the MRC MMIX trial.

The model results were sensitive to the parameters used for post-induction mortality in the
VTD vs. TD model. The ICER ranged from £38,750 to £110,727 for the two alternatives. The
results were also sensitive to using post-SCT response rate, rather than post-induction
response rate in the VTD vs. TD model (ICER of £35,915/ QALY).
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1 Introduction to ERG Report

This report is a critique of the manufacturer’s submission (MS) to NICE from Janssen on the
clinical effectiveness and cost-effectiveness of bortezomib (Velcade®) for induction therapy
in multiple myeloma (MM) before high dose chemotherapy and autologous stem cell
transplant (HDT-ASCT). It identifies the strengths and weakness of the MS. A clinical expert
was consulted to advise the ERG and to help inform this review. The MS was received on
13" February 2013, and due to further work by the manufacturer, a re-submission was
received on 12" March 2013,

Clarification on some aspects of the MS was requested from the manufacturer by the ERG
via NICE on 22" March 2013 (sent to the manufacturer on 27" March 2013). A response
from the manufacturer via NICE was received by the ERG on 12" April 2013 and this can be

seen in the NICE evaluation report for this appraisal.

2 BACKGROUND

2.1 Critique of manufacturer’s description of underlying health problem

The MS provides a clear and accurate overview of MM.

2.2 Critique of manufacturer’s overview of current service provision

The MS provides an accurate overview of current service provision. The MS notes that none
of the available drug regimens are currently licensed for use in induction therapy of MM (MS
p.28).

2.3 Critique of manufacturer’s definition of decision problem

Population

The population described in the decision problem is appropriate for the NHS.

Intervention

Bortezomib has not yet been granted marketing authorisation || | | j . 't is anticipated
to be indicated in combination with oral dexamethasone (VD), or with oral dexamethasone
and oral thalidomide (VTD), for the induction treatment of adult patients with previously

untreated MM eligible for high-dose chemotherapy with haemotopoietic stem cell
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transplantation. |
|
|

I The recommended dose of bortezomib is 1.3 mg/m? administered subcutaneously as

four injections per cycle for 3-6 cycles (depending on the combination).

In current UK clinical practice, cyclophosphamide, thalidomide, dexamethasone (CTD) is the
most commonly used induction regimen. Bortezomib-based treatment is usually only given
for induction therapy when patients are unsuitable for, or intolerant to, CTD or for those with

renal impairment.

Comparators

The main comparator in the MS decision problem is CTD as ‘it is the most widely used and
for which there is the most UK clinical experience’ (MS p.33). It is stated that due to the lack
of head—to-head trials of bortezomib regimens and CTD, thalidomide and dexamethasone
(TD) and vincristine, doxorubicin and dexamethasone (VAD) are also included as
comparators. However, it should be noted that VAD is outside the scope of the appraisal as

it does not contain thalidomide.

Outcomes

The outcomes included in the MS are appropriate and clinically meaningful to patients.

Economic analysis
The economic evaluation in the MS decision problem appears to be appropriate, being a

cost-utility analysis from the NHS and Personal Social Services (PSS) perspective.
Other relevant factors
Subgroups reported in the MS include analysis by cytogenetic risk (in main report) and also

International Staging System (ISS) and creatinine clearance (in appendix only).

The MS states that issues relating to equity or equality are not applicable and this is in line
with the NICE scope.
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3 CLINICAL EFFECTIVENESS

3.1 Critique of manufacturer’s approach to systematic review

3.1.1 Description of manufacturer’s search strategy

The search strategies and database selection, covering clinical, cost-effectiveness and
quality of life are well documented and considered fit for purpose. A mix of index terms and
free text have been applied and appropriately combined into sets, and suitable search filters
were employed. All searches are reproducible and although the return of numbers on each
search line is not documented, the total return is summarised in a flow chart. It is noted that
exact replication of the clinical searches by the ERG would not be feasible on account of the
use of different database hosts, however the strategy and syntax based on ERG searching
expertise appears adequate. The re-submission of the MS did not affect the content of the

cost search strategies as they were not drug specific.

It was not considered necessary to replicate all the searches as they appeared to be
sensitive and designed for maximum recall. The ERG undertook update searches for
2012/2013, as the search undertaken by the manufacturer was September 2012 with the
submission being received in February 2013. These results were screened by an ERG

reviewer and no additional relevant trials were identified.

A bibliographic search of identified references has been undertaken and in-house
manufacturer clinical study reports (CSRs) have been used in the submission. Key
conferences relevant to the therapeutic area are recorded as having been searched,
although the American Society of Haematology (ASH) 2012 conference was reported as not
available at the time of the manufacturer’s submission. This was searched by the ERG; no

relevant abstracts were identified.

3.1.2 Statement of the inclusion/exclusion criteria used in the study selection.

The MS clearly states the inclusion and exclusion criteria in MS Tables 10 and 11 (p.43-4) of
the submission. The criteria deviate from the decision problem with regard to patient
population, intervention and comparator. The criteria state that the patient population should
include patients with MM, including symptomatic MM (MS Table 10, p.43) but do not
stipulate that these should be newly diagnosed, treatment naive patients eligible for HDT-
ASCT. However, they have commented that the patient population was restricted to that

stated in the decision problem which is in line with the final scope.
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The inclusion criteria state that the intervention may be given as monotherapy and that
inclusion was not restricted to the licensed dose (MS Table 10, p.43). These are not in line
with the decision problem, the final scope nor the anticipated license which is for bortezomib
combination therapy at a specific dose (1.3 mg/m?) and for a specific number of cycles
depending on the combination regimen (MS Appendix 1, draft SPC). The MS specified there
was no exclusion on the basis of comparator and that the main comparator was CTD
(current standard treatment in the UK) but also included studies that involved induction
regimens not containing thalidomide in order to contribute to a mixed treatment comparison
(MTC) analysis. This does not reflect the final scope which stipulates combination regimens
containing thalidomide as the comparator. The inclusion criteria for outcomes were also

broader than the decision problem and final scope in that no outcomes were specified.

Study quality and setting were not stated as inclusion or exclusion criteria, and this reflects
the final scope. No limits were placed on the quality of randomised controlled trials (RCTs)
and it is stated that RCTs were included regardless of blinding. Non-RCTs were included in
the event that an insufficient number of relevant RCTs were found. In the non-RCT inclusion
criteria, study design limitations were that non-RCTs reported as conference abstracts with a
sample size <30, or that did not assess safety or efficacy, were excluded. Retrospective
studies, case reports, case series, hospital records/database analyses, pharmacokinetic
studies and phase 1 studies were also excluded (the MS reports that these studies are at
higher risk of bias compared to other study designs, MS Table 11, p.44), and the ERG

agrees that it is reasonable to exclude these studies.

The MS includes a flow diagram that shows the number of publications identified through
searches and the number of publications included and excluded at each stage of the review
process (MS Figure 3, p.45). Reasons (and corresponding numbers) for excluding studies at
the abstract and full publication review stages, are given in the diagram. In the last box in the
diagram, the MS reports a total of 53 studies including 15 RCTs. Clarification requested from
the manufacturer by the ERG confirmed that the remaining 38 studies were excluded as they
were non-RCTs. A list of the non-RCTs identified were reported in an appendix (MS

Appendix 6).

The MS excluded non-comparative studies at screening due to issues with bias (see
previous comment above). A critical appraisal of the included studies was presented in
Section 6.4 of the MS (p.78) and in a summary table (MS Table 23, p.80), with further details

in the separate appendices document (MS Appendix 3).
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3.1.3 Identified studies

The MS identified 15 RCTs, of which a further six were excluded for not containing
bortezomib (MS p.45), along with another four where both treatment arms contained
bortezomib (MS Table 15, p.48). Five RCTs were included (MS Table 13, p.47) that the MS
states are relevant to the decision problem. However, the ERG note that only two of these
(Pethema and Gimema) compare a bortezomib regimen versus a thalidomide regimen as
per the decision problem and NICE final scope. For this reason, we have restricted our
review of the evidence submitted by the manufacturer to these two trials'? in the main part of
the ERG report. For information however, an overview of the other three trials included by
the manufacturer (Hovon,** IFM>® and MRC MMIX) is provided in an appendix (see 9.1) as

they provide data for the MTC and economic evaluation.

Table 1: List of trials included in the MS

Trial Intervention Comparator
PETHEMA™ | Bortezomib, Thalidomide, Thalidomide, Dexamethasone (TD)?
Dexamethasone (VTD)
GIMEMA? Bortezomib, Thalidomide, Thalidomide, Dexamethasone (TD)
Dexamethasone (VTD)
Hovon®* Bortezomib, Doxorubicin (Adriamycin), Vincristine, Doxorubicin (Adriamycin),
Dexamethasone (PAD) Dexamethasone (VAD)
IFM®>® Bortezomib, Dexamethasone (VD) Vincristine, Doxorubicin (Adriamycin),
Dexamethasone (VAD)
MRC MMIX” | Cyclophosphamide, Thalidomide, Cyclophosphamide, Vincristine,
Dexamethasone (CTD) Doxorubicin (Adriamycin), Dexamethasone
(CVAD)

#Comprised a second comparator arm of VBMCP/VBAD/bortezomib (vincristine, BCNU, melphalan,
cyclophosphamide, prednisone/vincristine, BCNU, doxorubicin (Adriamycin),
dexamethasone/bortezomib) which was not included in the MS.

The included RCT publications**” and CSRs*®® were provided electronically by the
manufacturer. The MS states that the trials were independently conducted and not
sponsored by the manufacturer (MS p.48). However, the Pethema trial publication® states
that the trial was sponsored by the Spanish Pethema Foundation and that Janssen-Cilag
and Pharmion supported the study costs through two grants to Pethema. The Gimema
publication? states that the trial was sponsored by Seragnoli Institute of Haematology with
Janssen-Cilag providing bortezomib free of charge. The MS appears to have included all

relevant RCTs. The ERG searches did not identify any other relevant studies.
The MS presents summary details for the included RCTs of trial design, intervention and

comparators, treatment regimens, number of patients randomised and randomisation

method, outcomes, time points for measurement of response and follow-up (MS Table 16,
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p.51-52). Further details of study design and treatments for Pethema and Gimema were
provided in MS Figures 6 & 7 (p.55-56). According to the ERG clinical expert, the Pethema
treatment pathway most closely resembles that of UK current practice which is 4-6 cycles of
induction therapy + ASCT + maintenance. The Gimema trial included a second consecutive
ASCT which is not reflective of UK practice (although some patients will have a second
ASCT, this will be held back until after relapse). Further information on the population was
provided in MS Section 6.3.3 and Table 17 (p.59-62) — the ERG notes that there is less
reported in the Pethema trial publication’ (but is available in the CSR®). The number of
patients randomised and allocated to each trial arm is shown in flow diagrams in MS Figures
11 & 12 (p.76-77). The number of patients screened for eligibility is only reported for one of
the trials (Gimema?), although the publication for the Pethema trial’ states that 4 of the 390
randomised patients were not eligible and thus 386 were randomised (as per the MS). There
are some data discrepancies in patient numbers between the Pethema trial publication’ and
the MS Figure 11 (p.76)/CSR.? The manufacturer acknowledged in the MS (p.42) and in the
response to clarification questions that there are a number of discrepancies between the
Pethema trial publication1 and CSR,? and that where there are discrepancies, data was
taken from the CSR. Further details on study outcomes are presented in MS Table 20 (p.66).
A summary of the statistical methods, sample size/power calculation and data management
is presented in MS Table 21 (p.69-73).

The MS presents baseline data for age, percentage male, International Staging System
(ISS) stage, performance status, immunoglobulin type & cytogenetics (MS Tables 18 and 19,
p.64). Performance status is not reported in either trial publication;'? it is available in the
Pethema CSR?® but the Gimema data reported in the MS cannot be checked. The Pethema
publication’ only reported ISS stage for all patients, not by treatment arm (although this is
available in the Pethema CSR®). The MS does not comment specifically on baseline
characteristics between treatment arms within the trials but both trial publications'? report
that treatment groups were well-balanced, though no statistical comparisons were
presented. The ERG would agree on the whole, although some differences are noted. In the
Pethema trial, patients in the TD arm had a slightly worse Eastern Co-operative Oncology
Group (ECOG) performance status than patients in the VTD arm - the TD arm had a higher
proportion of patients with an ECOG performance status of 1 (55% TD vs 44% VTD) and a
lower proportion of patients with an ECOG performance status of 0 (32% TD vs 44% VTD).
The VTD arm also had a higher proportion of patients with immunoglobulin-G type compared
to the TD arm (66.2 vs 58.3% in MS but 65 vs 55% in publication).
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The MS reports that overall, baseline characteristics of patients are similar across trials (MS
p.62), pointing out only ‘minor differences’ between the MRC MMIX trial and the other four
trials (see APPENDIX 1). The ERG would agree on the whole but notes some differences in
ISS stage between the Pethema and Gimema trials in that the Pethema trial has a slightly
lower proportion of ISS stage | and slightly higher proportion of ISS stage lll patients
compared to the Gimema trial. In the opinion of the ERG’s clinical expert, the trials are fairly
representative of UK patients, with the exception of ISS stage. The proportion of patients
with ISS stage Il in both trials (16-25%) is lower than would be seen in clinical practice
where around one third of patients have ISS stage Ill. The MS does not report baseline
ECOG performance status for the Gimema trial (and neither trial publication' reports this),
hence the ERG cannot comment on the similarities/differences for this characteristic. It
should also be noted that the Pethema and Gimema trials excluded patients >65 years
which is not reflective of UK clinical practice where there is not generally an absolute age
exclusion for ASCT.

The MS did not report whether they searched for on-going trials and no specific search was
recorded. This was queried with the manufacturer in our questions for clarification and the
manufacturer subsequently provided the relevant details of a search on one database
(clinicaltrials.gov). The manufacturer reported that eight relevant trials were identified but
none reported study results. Searches were undertaken by the ERG within the following on-
going trials databases: UKCRN, WHO ICTRP, controlled-trials.gov and controlled-trials.com.

Results were checked by an ERG reviewer. No relevant studies were identified.

3.1.4 Description and critique of the approach to validity assessment

The MS provides a summary of the quality assessment of each of the five included trials in
Section 6.4 and Table 23 (MS p. 80) with a more detailed assessment in MS Appendix 3.
The quality assessment in the MS follows the NICE criteria and is appropriate. The ERG
carried out an independent quality assessment of the five trials included in the review. We
present the quality assessment for the Pethema and Gimema trials in Table 2 as these trials
matched the NICE scope, whilst the assessment for the Hovon, IFM and MRC MMIX trials is
presented in Appendix 1 (Section 9.1). As Table 2 shows, the ERG and the manufacturer’s
quality assessments of the Pethema and Gimema trials agree in part. The ERG assessment
differed to that of the manufacturer on the criteria of adequate allocation concealment, group

similarity at baseline and whether adequate intention-to-treat (ITT) analyses had been used.
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Table 2: Manufacturer and ERG assessment of trial quality

NICE QA criteria for RCTs Pethema Gimema

1. Was the method used to generate random MS: Low risk Low risk

allocations adequate? ERG: Low risk Low risk

Comment:

2. Was the allocation adequately concealed? MS: Low risk High risk
ERG: Low risk Low risk

Comment: Gimema trial — the manufacturer has marked this as ‘high risk’ as “patients and
investigators were not masked to the allocation of treatment” (MS p. 79). However, this question
refers to whether the treatment allocation could be foreseen by patients and investigators prior to
randomisation, rather than blinding, and the ERG notes that allocation concealment was adequate

as the trial used a central, web-based allocation system.

3. Were the groups similar at the outset of the study in

MS:

Low risk

Low risk

terms of prognostic factors, e.g. severity of disease?

ERG:

High risk

Low risk

Comment: Pethema trial — patients in the TD arm had slightly worse performance scores at
baseline than patients in the VTD arm, as measured by the ECOG/WHO score.

4. Were the care providers, participants and outcome

MS:

High risk

High risk

assessors blind to treatment allocation? If any of these
people were not blinded, what might be the likely

impact on the risk of bias (for each outcome)?

ERG:

High risk

High risk

Comment: The Pethema trial was open-label. Response rates were assessed locally and then re-
assessed centrally by the principal investigator.“8 There is some risk of bias in the assessment of
response rates and the classification of adverse events. Gimema trial — the MS states that
“response assessors were blinded” (MS Table 16, p. 51), but it is unclear from the trial paper if this

was the case.?

5. Were there any unexpected imbalances in drop-

MS:

Low risk

Low risk

outs between groups? If so, were they explained or

adjusted for?

ERG:

Low risk

Low risk

Comment: Pethema trial - MS p.103 and Table 12 in Appendix 8 states a significantly lower
proportion of patients in the VTD arm withdrew compared to the TD arm; reasons for withdrawals
were provided. The same trend was seen in the Gimema trial, but the differences were not

significant.

6. Is there any evidence to suggest that the authors MS: Low risk Low risk
measured more outcomes than they reported? ERG: Low risk Low risk
Comment:

7. Did the analysis include an intention to treat MS: Low risk Low risk
analysis? If so, was this appropriate and were ERG: Unclear risk Unclear risk
appropriate methods used to account for missing

data?

Comment: ITT analyses were used in the Pethema and Gimema trials, but it is unclear how missing
data were imputed for the response rate outcomes. The ITT analysis in the Gimema ftrial is not
strictly an ITT analysis as it includes only patients who received induction therapy, but as the

number of patients not included is small (5 and 1 in the VTD and TD arms, respectively), this is

unlikely to have affected the results.

Note: These questions are usually answered with ‘yes’, ‘no’ or ‘unclear’. However, in the MS the
manufacturer has answered these using ‘low risk’, ‘high risk’ and ‘unclear risk’, so the ERG has
followed this approach for ease of comparison. ‘Low risk’ = ‘yes’ and ‘high risk’ = ‘no’ (except for

question 6).

3.1.5 Description and critique of manufacturer’s outcome selection

Treatment response rate was the primary outcome reported in the Pethema and Gimema
trials and is reported in the MS. The MS reports the following types of response rate for both

post-induction and post-transplant in each study (post first transplant for Gimema):
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e Complete response (CR)

e Near CR (nCR)

o Very Good Partial Response (VGPR) (not for Pethema trial)

o Partial response (PR)

o Progressive disease

o Overall response rate (ORR) defined as CR+nCR+VGPR+PR.

There are discrepancies between the MS, CSR® and Pethema publication® as to what is the
primary outcome. MS Tables 16 & 20 report CR+nCR+PR and CR/nCR as primary
outcomes, the CSR? (p.37) reports CR, nCR or PR and CR/nCR, whereas the publication’
just states CR. In response to clarification questions, the manufacturer stated that it was

unclear why the trial publication authors had reported the primary outcome differently.

ORR results for the Pethema and Gimema trials were not reported in the trial publications."?
Data presented in the MS (Table 24, p.83) for the Pethema trial do not correspond to the
sum of the individual response rates as per the definition of ORR (stated on MS p.67).
Clarification requested from the manufacturer stated that ORR was comprised of different
response categories in the two trials, defined as CR+nCR+VGPR+PR in the Gimema trial
and CR+nCR+PR in the Pethema trial (VGPR was assessed in a post-hoc analysis in the
trial paper’ and thus not reported in the CSR?). The ORR results across the two trials

therefore cannot be directly compared.

The Pethema trial publication’ reported CR, VGPR and PR (but the PR data differs from the
CSR?®) whilst data in the MS for nCR and progressive disease were derived from the CSR®.
Data were only reported for CR and progressive disease for the Gimema trial in the MS
(derived from the publication?) as other response rates were reported differently (the
publication reported VGPR or better and PR or better). The data for nCR, VGPR and PR for
the Gimema trial were not reported in the MS but were provided in response to the ERG’s

questions for clarification.

Secondary outcomes reported in the MS are:
e Progression-free survival (PFS)
e Overall survival (OS)
e Time to progression (TTP)
e Proportion of patients who underwent SCT

e Adverse events (AEs) — reported in the AE section of the MS
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The Pethema trial publication’ reported safety as a secondary outcome but the MS and
CSR?® report safety as ‘other endpoint’ and not as a secondary outcome. The MS presents
data for AE in the post-induction period only, stating that AE post-transplant and AE across
the whole treatment protocol were not relevant to the induction therapy under review, nor the
decision problem, and were therefore not reported. The ERG would agree with this

approach.

The MS report any AE, any grade 3/4 AE, any serious AE and any treatment-related AE for
both trials (MS Table 42, p.104), as well as the incidence of the 10 most frequently occurring
drug-related grade =3 AEs and AEs of special interest to bortezomib-based therapy (MS
Table 45, p.106 Pethema trial only). It is not clear why AEs of all grades are not reported.

The withdrawal rate during induction treatment is reported in MS Appendix 8.

The outcomes selected by the manufacturer from both trials are appropriate and match the
scope/decision problem, with the exception of TTP, which was not specified in the scope.
Health-related quality of life (HRQoL) was specified as an outcome in the scope, but the
manufacturer has not included this in the MS as the trials did not measure this. The MS

reports all relevant outcomes from the trials.

The manufacturer highlights that response rate is a critical endpoint, as evidence shows that
patients who achieve a “robust response” (MS p.66), particularly a CR, to treatment have
better OS than patients who experience less response. The ERG concurs that this is one
prognostic factor, but other factors can also influence prognosis (e.g. age, ISS stage, type of
cytogenetic abnormality).® The clinical expert consulted by the ERG suggests that although
achieving a good post-induction response rate is beneficial to the patient, PFS and OS are
more important endpoints as these offer insight into longer-term outcomes post-treatment,

which are more meaningful to patients.

3.1.6 Description and critique of the manufacturer’s approach to trial

statistics

The MS reports the Pethema and Gimema trial results for all outcome measures relevant to
the scope. Response rates are presented as n and %, and the associated p-values are
provided for some response outcomes. ORR values reported in the MS do not correspond
to the sum of the individual response rates (as noted in Section 3.1.5 above). The proportion

of patients who underwent SCT is presented as n and %; no tests of statistically significant
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differences were performed. AEs are reported as n, % and RR with 95% Cls but no absolute
differences were reported. The incidence of grade =23 AEs are only reported as percentages
of patients experiencing each event. The MS does not provide p-values nor RR, risk
difference or associated 95% Cls statistics for these analyses, so it is not possible to tell
whether the differences reported are statistically significant. The manufacturer has reported
the number of patients included in each analysis. PFS and OS are reported in median
months to the event, with the associated unadjusted hazard ratios (HRs), 95% confidence
intervals (Cls) and p-values provided where available. Some PFS and OS data are not
reported and stated to be ‘not reached’; in response to the ERG’s clarification questions the
manufacturer stated that data was not available because the duration of follow-up was not
long enough to provide the information. The MS states that the length of follow-up used in
the studies means that the PFS and OS data presented are currently immature, as patients
with newly diagnosed multiple myeloma have a relatively long post-transplant survival rate.
It would appear from the Kaplan-Meier curves presented (MS Figures 14 and 16) that
median PFS and OS had not been reached at the chosen follow-up points (35.9 and 36
months in the Pethema and Gimema ftrials, respectively), however the full follow-up period is
five years and four years in the Pethema and Gimema trials, respectively, and sufficient data
is available for calculation of HRs and p values. The two trial publications do not report OS

at the full follow-up period but do report at four' and three? years respectively.

Comparisons of response rates between trial arms were conducted using the Cochran-
Mantel-Haenszel test in the Pethema trial and the Chi? test in the Gimema trial. In both trials,
PFS and OS were estimated using the Kaplan-Meier method and compared between trials
arms using log-rank tests. The MS states that patients with missing data were censored for
OS and PFS (MS p.68). The Pethema trial paper' states that the trial also censored patients
who withdrew from the study due to AE in the induction phase and started on a different
treatment. The MS does not report the number of patients who were censored. The CSR®
for the Pethema trial shows that a high proportion of patients in both the VTD and TD arms
were censored: 57.7% and 44.9% respectively in the PFS analysis, and 80.0% and 74.8%
respectively in the OS analysis (Table 38 on p.72 and Table 44 on p.76 of the CSR®). Given
this censoring, the ERG suggests that there is uncertainty about the robustness of the
results. The proportion of patients censored in the PFS and OS analyses in the Gimema trial

are not reported in the original trial paper.?
The MS states (p.68) that efficacy data in the Pethema and Gimema trials were analysed

using the ITT population but no definitions of ITT were provided. In response to ERG

clarification questions, the manufacturer confirmed that the ITT population included all
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randomised patients. The ERG notes, though, that in the Gimema trial these were not strictly
ITT analyses (except for the analysis of the proportion of patients who underwent SCT
presented in MS Table 28, p.93) as they did not include all randomised patients, but rather
only those who received induction treatment. As the number of patients not included in these
analyses is small, this is unlikely to have affected the results. In both trials, the safety
analyses were based on the ‘safety analysis set’, which consisted of patients who had
received at least one dose of the study drug during induction (MS p.68). The MS reports that
all subgroup analyses were pre-specified (MS p.74) but no further methodological details are
provided and the publications do not report subgroup analyses in the methods. It should also

be noted that some subgroup numbers are small and are likely under powered.

Overall, the manufacturer’s approach to the trial statistics is appropriate and reasonably well
reported. However, different definitions of ORR between the Pethema and Gimema trials
means that results cannot be directly compared and should be interpreted with caution. In
addition, the MS did not comment on the high censoring rate in the PFS and OS analyses,

and the PFS and OS data should also be interpreted with caution.

3.1.7 Description and critique of the manufacturer’s approach to the evidence

synthesis

The MS provides a narrative synthesis of the findings of Pethema and Gimema (the two
trials that meet the scope of the appraisal) and also three studies outside the scope (Hovon,
IFM, MRC MMIX), one of which does not include bortezomib (MRC MMIX).

A meta-analysis of the four bortezomib-based trials (Pethema, Gimema, Hovon and IFM) is
not provided. The MS states that this is because the trials are not comparable in terms of
intervention regimens, the variable duration of induction, comparator arms and study design.
The ERG agrees with this decision. This also holds for the two studies that meet the scope

of the review (Pethema and Gimema).

As no trials comparing bortezomib-based regimens with CTD (the current UK standard) were
identified, the MS presents an MTC in order to rank all bortezomib-based regimens and
CTD. The MTC is reported in Sections 6.7.3 to 6.7.9 of the MS (MS p.96 to p.102) and was
conducted using the guidance outlined in the NICE DSU Technical Support Document 2.

The justification for conducting an MTC is given which is appropriate (i.e. no head-to-head

trials of bortezomib-containing regimens against CTD, the regimen most commonly used in
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the UK). However, to be included in an MTC, trials are required to be homogeneous enough

to allow pooling which is the same assumption as required for a standard pairwise meta-

analysis. Therefore there is inconsistency in the MS as no standard pairwise meta-analysis

is presented for reasons of heterogeneity between trials. The ERG feels that the similarity

assumption for an MTC is not met due to the differences in trial designs and effect modifiers

(such as post-induction treatment and follow-up) on the time-to-event outcomes chosen for
the MTC. As such the ERG has limited its appraisal of the methodological quality of the MTC

here to a checklist (Table 3) and brief summary. The checklist shows that some criteria are

not met or partially met. Further assessment of the appropriateness of the methods used

and of the results and conclusions presented are provided in Appendix 1.

Table 3: ERG appraisal of MTC approach

Appraisal criteria

Criteria met (YES / NO / UNCLEAR / NOT
APPLICABLE)

A. CONCEPTUAL BASIS

1. Is a justification given for conducting an MTC?

| Yes (however, it may not be valid)

B. SYSTEMATIC PROCESSES

2. Is a comprehensive and transparent search strategy
reported?

Yes (though not specifically for MTC)

3. Are inclusion / exclusion criteria adequately reported?

No (no details)

4. Is the number of included /excluded studies from the
MTC reported, with reasons for exclusions?

No (no details)

5. Is a visual representation of the data networks Yes
provided?

6. Are the data from included studies extracted and Yes
tabulated?

7. Is the quality of the included studies assessed? Yes
C. STATISTICAL ANALYSIS

8. Are the statistical procedures adequately described Partial
and executed?

9. Is there a sufficient discussion of heterogeneity? No

10. Is the type of model used (i.e. fixed or random
effects) reported and justified?

Partial (not fully justified)

11. Was sensitivity analysis conducted?

Partial (by doing a random effects model)

12. Is any of the programming code used in the
statistical programme provided (for potential
verification?)

Yes

D. PRESENTATION AND INTERPRETATION OF THE E

VIDENCE

13. Is there a tabulation/ illustration of results for each
intervention and for each outcome?

No (only 2 outcomes, choice not justified)

14. Is there a narrative commentary on the results?

Partial (very limited)

15. Does the discussion of the results reflect the data
presented?

No (no discussion of results)

16. Have the authors commented on how their results No
compare with other published studies (e.g. MTCs), and

offer any explanation for discrepancies?

17. Have the authors discussed whether or not there are | N/A

any differences in effects between the direct and indirect

evidence?
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The MTC uses the four bortezomib-based trials and the MRC MMIX trial which are
presented in a network diagram (MS Figure 17, p.97). This shows that there is no closed
loop of evidence and as such should not strictly be referred to as an MTC."" The creation of
a network relies on assumptions (specifically that cyclophosphamide, vincristine, doxorubicin
and dexamethasone (CVAD) and VAD are clinically equivalent, and TD and CTD are
clinically equivalent) rather than direct evidence through any common comparator. The ERG
clinical expert agrees with the assumption, acknowledging the absence of randomised data.
As stated in the MS, this, combined with the heterogeneity in the trial designs of bortezomib-
based regimens, means that the results of the MTC should be treated with ‘utmost caution’
(MS Section 6.7, p.98). The manufacturer recognises the limitations of the MTC and results
are not used to inform the economic model. The ERG considers the MTC is flawed because:
(1) the network is not supported by evidence from trials; (2) it may not be meaningful to
generalise over the set of included studies as they may not be sufficiently similar. Therefore,
the results may not be reliable. In addition, the limited data available in terms of the number
of trials and missing outcomes adds to the unreliability of the results. The ERG agrees with

the manufacturer’s decision not to use the results of the MTC in the economic model.

3.2 Summary statement of manufacturer’s approach

The ERG’s assessment of the quality of the systematic review included in the MS, based on
the CRD criteria,'? is provided in Table 4.

Table 4: Quality assessment (CRD criteria) of MS review

CRD Quality Item: score Yes/ No/ Uncertain with comments

1. Are any inclusion/exclusion criteria Yes.
reported relating to the primary studies The inclusion and exclusion criteria are reported in MS
which address the review question? Tables 10 and 11 (MS p.43 and p.44). However, the

inclusion criteria are broader than the scope and decision
problem in terms of patient population, intervention and

comparator (as detailed in Section 3.1.2 of this report). The
manufacturer also retrospectively excluded four identified
RCTs from the review, but has provided reasons for this.

2. Is there evidence of a substantial effort | Yes.
to search for all relevant research? i.e. all | The manufacturer searched all the databases specified by

studies identified NICE; conference abstracts and the reference lists of studies
were included in the review. They also obtained CSRs where
available.

3. Is the validity of included studies Yes.

adequately assessed? A quality assessment of each RCT that follows the CRD

Appendix 3 of the MS. Some narrative discussion is

criteria is provided in MS Section 6.4, Table 23 (p.80) and in

provided.
4. |s sufficient detail of the individual Yes.
studies presented? Summary details of the included RCTs are provided in

several tables, including methodology, participants and
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approach to statistical analysis.

5. Are the primary studies summarised Uncertain.

appropriately? The RCTs have been summarised in a narrative review and
supporting data has been provided for all outcomes. The
narrative review is mostly appropriate, but ORR definitions
were not consistent between trials and the manufacturer did
not report the high censoring rate for the PFS and OS
analyses in the Pethema trial. An MTC is presented which is
not appropriate due to the assumptions made regarding the
evidence network and heterogeneity.

The systematic review is, on the whole, of a good quality according to the CRD criteria,'? but
the ERG has a few concerns about how the results of the included RCTs were summarised

and presented.

Publications were screened for inclusion by two reviewers independently at the initial
screening (on title and abstract) and full text screening stages, which is considered a
desirable approach when conducting systematic reviews.'? Data were extracted by two
reviewers using a data extraction grid, although it is unclear in the MS whether or not they
did this independently. It is also unclear whether the quality assessment was performed by

one or more reviewers.

As discussed in Section 3.1.2 of this report, the included five RCTs reflect the decision

problem as set out in the MS, but only two trials match the NICE scope.

Overall, there is a low chance of systematic error in the systematic review based on the

methods used by the manufacturer.

3.3 Summary of submitted evidence

In this section of the report, the ERG provides a summary of the clinical effectiveness
evidence reported in the MS. Results are only presented for the Pethema' and Gimema?
trials which compare a bortezomib regimen with a thalidomide regimen, i.e. are relevant to
the scope. Results for the IFM,®> Hovon® and MRC MMIX trials are briefly summarised for
information in Appendix 1 (Section 9.1). Data have been checked by the ERG against the
original Pethema and Gimema trial papers'? and Pethema CSR® where possible. Results
are summarised for the primary outcome and key secondary outcomes. Some points of

clarification were requested from the manufacturer and these are noted where relevant.
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Summary of results for response (primary outcome)

Results for the different categories of response are shown in Table 5. It should be noted that
patients in the Gimema trial received two consecutive ASCTs compared to one ASCT in the
Pethema trial which may have had an impact on the post-transplant response rates and thus
makes comparisons between the studies difficult. In addition, ORR was defined differently
and comprised of different response categories in the Pethema and Gimema trials, and

therefore results cannot be directly compared (see Section 3.1.5 for further details).

ORR post-induction was achieved in a significantly greater number of patients receiving a
bortezomib regimen (VTD) compared to a thalidomide regimen (TD) in both the Pethema
(84.6% vs 61.4%, p<0.001) and Gimema (93.2% vs 78.6%, p<0.0001) trials. This significant
difference in treatment effect on ORR was maintained post-transplant. Similarly, patients
receiving bortezomib (VTD) achieved a significantly higher CR post-induction compared to
those receiving TD for both the Pethema (35.4% vs 13.4%, p<0.001) and Gimema (18.6%
vs 4.6%, p<0.0001) trials, with the significantly favourable effect of the bortezomib regimen

(VTD) being maintained in the post-transplant period.

NCR and VGPR post-induction were higher in the VTD arm compared to the TD arm for both
trials but the differences were not statistically significant, and there were no differences
between treatment arms for these outcomes post-transplant. In contrast, a higher proportion
of patients receiving TD achieved a PR post-induction (both trials) and post-transplant
(Gimema trial) but there were no significant differences between treatment arms. The
Pethema trial publication reports lower PR rates (25% and 33% for VTD and TD
respectively) than that reported in the MS (35.4% and 44.1% for VTD and TD respectively)
and this was queried with the manufacturer in the ERG questions for clarification. In
response, the manufacturer reported that the CSR data reported in the MS are for all

patients (ITT analysis) whilst in the trial publication the PR for some patients is missing.

A significantly lower number of patients receiving bortezomib treatment (VTD) experienced
disease progression post-induction for both the Pethema and Gimema trials (p=0.0004 and
p=0.0005 respectively). The difference was maintained post-transplant for the Gimema trial
(p<0.0001?) but not in the Pethema trial.
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Table 5: Response rates post-induction and post-transplant

Study Induction % (n/N) | p value % (n/N) | p value
treatment ORR? post-induction ORR post-transplant
Pethema VTD 84.6 (110/130) 77.7 (101/130)
D 61.4 (78/127) | ~0-001 56.7 (72/127) <0.001
Gimema VTD 93.2 (220/236) 93.2 (220/236)
D 78.6 (187/238) <0.0001 84.5 (201/238) 0.0025
CR post-induction CR post-transplant
Pethema VTD 35.4 (46/130) 46.9 (61/130)
D 13.4 (17127) | ~0:001 23.6 (30/127) <0.001
Gimema VTD 18.6 (44/236) 37.7 (89/236)
D 4.6 (11/238) <0.0001 22.7 (54/238) 0.0004
nCR post-induction nCR post-transplant
Pethema VTD 13.8 (18/130) 8.8 (11/130)
D 3.9 (51127) N/R 11.0 (14/127) N/R
Gimema VTD 12 (29/236) 14 (34/236)
i) 6 (16/238) N/R 8 (20/238) N/R
VGPR post-induction VGPR post-transplant
Pethema VTD 25 (33/130) NR
TD 15 (19/127) N/R NR N/R
Gimema VTD 31 (73/236) N/R 27 (63/236) N/R
TD 17 (39/238) 27 (63/238)
PR post-induction PR post-transplant
Pethema VTD 35.4° (46/130) 22.3 (29/130)
T N/R N/R
TD 44.1" (56/127) 22.0 (28/127)
Gimema VTD 31 (74/236) N/R 14 (34/236) N/R
TD 51 (121/238) 26 (64/238)
PD post-induction PD post-transplant
Pethema VTD 6.2 (8/130) 1.5 (2/130)
D 23.6 (30/127) 0.0004 0.8 (1/127) N/R
Gimema VTD 0 (0/236) <1 (1/236)
D 5.0 (12/238) 0.0005 7 (17/238) 0.0001

N/R, not reported.
“0ORR for Pethema defined as CR+nCR+PR, ORR for Gimema defined as CR+nCR+VGPR+PR.
®25% and °33% reported in the trial publication.

Summary of results for disease progression and survival

For the longer-term outcomes of PFS, TTP and OS, comparisons between trials are difficult
due to the different treatment pathways employed by the trials. The MS states that the
consolidation treatment given in the Gimema trial (which is not standard practice in the UK
according to the ERG clinical expert) may confound the PFS and OS (MS p.56). The ERG
would agree with this and notes that these results should therefore be interpreted with

caution. Results reported by the MS are shown in Tables 6-8.

The MS reports PFS in Table 25 (p.85) and in Kaplan-Meier plots (MS Figure 14, p.86-87).
The MS notes that results are without SCT censoring and hazard ratios are unadjusted for
maintenance therapy. The median follow-up of the trials was similar (35.9 months Pethema

and 36 months Gimema). PFS was similar in both trials and was maintained for significantly
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longer in the bortezomib (VTD) arm compared to the TD arm (Pethema HR 0.65 95% CI
0.45, 0.92, p=0.015; Gimema HR 0.63 95% CI 0.45, 0.88, p=0.0061).

Table 6: Median PFS (months) and HR of PFS (months)

Study Induction N Median (95% CI) HR (95% CI; p value)
treatment
VTD 130 | 55.5(31.2, Not reached) 0.65 (0.45, 0.92; p= 0.015)
. 45, 0.92; p= 0.
Pethema D 127 | 27.9 (19.8, 34.6)
VTD 236 Not reached
Gimema . 238 42 (NOt reaChed, Not 0.63 (045, 088, p=00061)
reached)

HR, hazard ratio

TTP was reported in the MS (MS Table 26, p.88 and MS Figure 15, p.89-90) for the
Pethema trial only (data derived from the CSR?®), and hazard ratios are unadjusted for
maintenance therapy. There was no statistically significant difference in median TTP
(median TTP follow-up of 35.9 months), but there was a statistically significantly lower
hazard of progression in bortezomib-treated patients (VTD) compared with the TD arm (HR
0.64 95% CI 0.44, 0.93, p=0.017).

Table 7: Median TTP (months) and HR of TTP (months)

Study Induction N Median (95% Cl) HR (95% CI; p value)
treatment
VTD 130 Not reached (31.9, Not

Pethema reached) 0.64 (0.44, 0.93; p= 0.017)
TD 127 29.0 (23.3, 45.9)

HR, hazard ratio

The unadjusted OS HR was presented in MS Table 27 (p.91) and MS Figure 16 (p.92) for
the Pethema trial only. Median survival was not reached and there was no statistically
significant difference in OS between induction treatment arms. The MS reports that the study
was not powered to detect a difference in OS and that the trial duration was too short to

allow a sufficient difference in OS to be measured (MS p.13 & 91).

Table 8: Overall survival HR of death

Study Induction N Median (95% CI) HR (95% CI; p value)
treatment
VTD 130 | 55.5 (55.5, Not reached)
Pethema o 127 | Not reached (50.6, Not 0.80 (0.48, 1.34; p= 0.393)
reached)

HR, hazard ratio
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Summary of results for proportion of people undergoing SCT

The MS reports the proportion of patients who underwent SCT (MS Table 28, p.93) but
states that the studies were not powered for this endpoint (MS p.93). From observation of
the Pethema trial data, more patients in the VTD arm than the TD arm underwent SCT
(80.8% vs 61.4% respectively). However, no statistical tests were reported so it is unclear
whether there is a significant difference. The Gimema trial data show that similar proportions
of patients in the VTD and TD arms underwent SCT (88.0% vs 82.0% respectively).

Summary of Health-related quality of life
Health-related quality of life was not reported in the MS as this was not measured in the

Pethema or Gimema trials.

Summary of sub-group analyses results

Cytogenetic risk subgroup

The MS reported response rates for patients with high and standard cytogenetic risk for the
Pethema trial (MS Table 29, p.94-95). The MS reports CR/nCR (data derived from the CSR)
whilst the publication® reports CR (as well as other response outcomes). In patients with
both high risk and standard risk cytogenetics, the CR/nCR rate post-induction and post-
transplant was higher in the bortezomib (VTD) arm compared with the TD arm, but no
statistical comparison was reported so it is not clear whether these results were statistically

significant.

The MS reported PFS, TTP and OS for patients with high and standard cytogenetic risk in
MS Table 30 (p.94-95). PFS data were available for the Pethema and Gimema (high risk
group only) trials, and TTP and OS for the Pethema trial. There were no statistically
significant differences between patients treated with VTD or TD for PFS, TTP or OS, with the
exception of the high risk group in the Gimema trial where PFS was significantly longer in
the VTD group than in the TD group (HR 0.51 95% CI 0.29, 0.88, p=0.0174).

Other subgroups

The MS states (Section 6.5.3.4, p.93) that subgroup analysis data for response rate
(CR/nCR post-induction and post-transplant), PFS, TTP and OS for the subgroups of age,
ISS staging and creatinine clearance were provided in Appendix 17; however there were
only data for the latter two subgroups, not for age (MS Tables 21 and 22 in Appendix 16).
Very minimal data were reported for the Gimema trial (only CR/nCR post-induction and PFS

for ISS stage lll). For the Pethema trial, there appeared to be a higher CR/nCR response
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post-induction and post-transplant in bortezomib-treated patients (VTD) compared to TD

patients across subgroups (though differences between groups for ISS stage | post-

transplant response were smaller). It should be noted that some of the subgroups were small

and no statistical tests were reported. For PFS, TTP and OS, results were inconsistent

across subgroups which is in disagreement with the MS which states that ‘treatment effects

associated with bortezomib-based regimens were consistent across all subgroups’ (MS

p.93).

Mixed Treatment Comparison results

As stated in Section 3.1.7, due to the limitations and unreliability of the MTC, results are

confined to Appendix 1 (Section 9.1).

Summary of adverse events

The MS provides a summary and results table for adverse events (AE) for the 5 included

trials (MS Section 6.9, p.102-106). Results for the Pethema and Gimema ftrials are shown in
Table 9 (below), whilst a summary of AE findings for the Hovon, IFM and MRC MMIX trials
are available in Appendix 1 (Section 9.1) of this report. The MS presents data for AE in the

post-induction period only.

For most AE data, a similar proportion of patients in the VTD and TD treatment groups

reported any AE, any grade 3/4 AE, any serious AE and any treatment-related AE across

both trials. However, in the Gimema trial, a significantly greater proportion of patients

receiving a bortezomib regimen (VTD) experienced any grade 3/4 AE compared to those
receiving TD (55.9% vs 33.2% respectively, RR 1.69 95% CI 1.36, 2.08), and in the
Pethema trial, a greater proportion of patients in the bortezomib (VTD) arm experienced any
treatment-related AE compared to the TD arm (74.6% vs 52.4% respectively, RR 1.42 95%
Cl1.17,1.73).

Table 9: Adverse events

Pethema Gimema
Induction
regimen VTD TD RR VTD TD RR
n (%) n (%) (95% CI) n (%) n (%) (95% CI)
Safety 130 126 - 236 238 ;
population
1.05
Any AE 110 (84.62) | 102 (80.95) (0.93, 1.17) N/R N/R N/R
Any grade 1.07 1.69
3/4 AE 52 (40) 47 (37.3) (0.79, 1.46) 132 (55.93) | 79 (33.19) (1.36, 2.08)
Any serious 0.78 1.04
AE 34 (26.15) 42 (33.33) (0.54, 1.15) 31(13.14) 30 (12.61) (0.65, 1.66)
Version 1 29






Confidential Until Publication

Any
treatment-
related AE

66 (52.38) | *2 N/R N/R N/R

97 (74.62) (1.17,1.73)

N/R, not reported; RR, relative risk

The MS reports frequently-occurring and treatment-related grade 23 AEs for the Pethema
trial in MS Table 45 (p.106). Observation of the data shows no apparent differences with two
exceptions. A greater proportion of patients treated with bortezomib (VTD) compared to TD
experienced peripheral neuropathy (6.2% vs 0 respectively) and pneumonia (7.7% vs 4.0%

respectively), although no statistical tests are reported so it is unclear whether this difference

is statistically significant. The MS does not present data for the Gimema trial. However, the

trial publication? reports 8 of the most common grade 3 or 4 AEs reported in at least 2% of

patients. A significantly higher proportion of patients receiving VTD compared with TD

experienced peripheral neuropathy (10% vs 2%, p=0.0004) and skin rash (10% vs 2%,

p=0.0001).

As shown in Table 10, total withdrawals and withdrawals due to disease progression were

statistically significantly less in the bortezomib (VTD) arm compared to the TD arm in the

Pethema trial (MS Appendix 8 Table 12). The same trend was observed in the Gimema ftrial

but the differences did not reach statistical significance.

Table 10: Withdrawals from treatment during induction

Pethema Gimema

Induction
regimen VTD TD RR VTD TD RR

n (%) n (%) (95% CI) n (%) n (%) (95% CI)
ITTN 130 127 - 241 239 -
Total 0.51 0.47
withdrawals 25(19.23) | 48 (37.80) (0.34, 0.77) 9(3.73) 19(7.99) (0.22, 1.02)
Withdrawals 0.49
due to death 3(2.31) 6 (4.27) (0.12,1.91) 1(0.42) 0 N/R
Withdrawals 0.87 1.13
due to AE 8(6.15) 9(7.09) (0.35, 2.18) 8(3.32) 7(2.93) (0.42, 3.08)
Withdrawals
due to 0.45
disease 13 (10) 28 (22.05) (0.25, 0.84) 0 8 (3.35) N/R
progression

ITT, intention to treat; N/R, not reported or not calculable; RR, relative risk

3.4 Summary

Results of the two RCTs that met the NICE scope (Pethema and Gimema) show that

patients with newly-diagnosed MM, eligible for HDT and ASCT, who received bortezomib-
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based induction therapy (VTD) had a statistically significantly higher ORR and CR post-
induction and post-transplant compared to those receiving TD. The ERG clinical expert
considers that CR post-transplant results are clinically meaningful to patients. There were no
statistically significant differences in nCR, VGPR or PR for either trial. Disease progression
was significantly lower in bortezomib-treated patients post-induction, though this was

maintained post-transplant for the Gimema trial only.

For TTP, there was a statistically significantly lower hazard of progression in bortezomib-
treated patients (VTD) compared with the TD arm (Pethema trial only), and PFS was
maintained for significantly longer in bortezomib-treated patients (VTD) compared to TD
(both trials). There were no statistically significant differences in median TTP, median OS
(not reached) or OS.

A greater proportion of bortezomib-patients experienced any grade 3/4 AE (Gimema) and
any treatment-related AE (Pethema), and also experienced a higher incidence of peripheral

neuropathy.

The MS discusses the relevance of the evidence base to UK practice and its limitations.
However some concerns/uncertainties include:
¢ Only two trials met the NICE scope, neither of which were blinded and therefore may
be at risk of detection bias (although objective response outcomes minimise the risk).
¢ In one trial (Pethema) the patients in the bortezomib arm have a better baseline
ECOG status, and a higher proportion with 1gG type, and it is unclear what impact
these may have on results.
o The patients in the Pethema and Gimema trials may not be representative of those in
UK clinical practice in terms of ISS stage and age.
e There are uncertainties around the appropriateness of the primary outcome measure
in these trials. Response rate is a surrogate outcome and it is not clear how good a
predictor of long term outcomes it is; post-transplant response may be better than
post-induction response. There is also a need for the whole treatment pathway to be
considered in assessing treatment effectiveness.
e ORRis defined differently in the Pethema trial compared to the Gimema trial (and
other three trials) making comparisons difficult.
o Long term outcomes (PFS, TPP, OS) may be confounded by consolidation/
maintenance therapy which does not reflect current UK practice, particularly for the

Gimema trial (but also for Hovon and MRC MMIX); it is also unclear how two
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consecutive ASCTs that patients in the Gimema, Hovon and IFM trials underwent
would affect the results.

e There is uncertainty in the results due to the high censoring of data; results were also
unadjusted for maintenance therapy.

e MTC results are uncertain (MS p.109) due to the assumption made to develop a

network, heterogeneity across the trials and the limited amount of data available.

4 ECONOMIC EVALUATION

4.1 Overview of manufacturer’s economic evaluation

The manufacturer’s submission to NICE includes:
i) areview of published economic evaluations of the treatment of newly diagnosed MM.
ii) areport of an economic evaluation undertaken for the NICE STA process. The cost-
effectiveness of three bortezomib-based regimens is evaluated for patients with
newly diagnosed MM in three separate economic models: VTD compared to TD,
PAD compared to VAD, and VD compared to VAD.

Here the ERG chiefly considers the VTD vs. TD model as it is the only model which meets
the NICE scope for this submission. The PAD vs. VAD and VD vs. VAD models are

discussed in more detail in an Appendix to this report (Section 9.2).

Manufacturer’s review of published economic evaluations
A systematic search of the literature was conducted by the manufacturer to identify
economic evaluations (and burden of iliness studies) of treatments of newly diagnosed MM.

The ERG critique of the search strategy used in the MS is in Section 3.1.1.

The inclusion and exclusion criteria for the systematic review are listed in Section 7.1.1 of
the MS (MS Table 46, p.111). The inclusion criteria state that full economic evaluations,
budget impact analyses and resource use studies would be included for treatment with
bortezomib, thalidomide, vincristine, cyclosphoshamide and lenalidomide for first line
induction therapy prior to SCT for patients with multiple myeloma. Studies were included for
the time period from 2000 — November 2012 for full articles only. Only English language

studies were included.

From 287 titles and abstracts screened, seventeen potential studies were identified for full

paper screening: and 3 studies were included for full review (van Agthoven,' Gulbrandsen,
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Kouroukis'®). Fourteen studies were excluded, mainly for the following reasons: the cost of
treatment was not specified (n=5), the intervention was not relevant to this submission (n=2),
or the study was not specific to patients who received transplant (n=1). The checklist
suggested by NICE has been applied to the included references. The MS does not discuss
the studies identified. The ERG notes that none of the studies identified are within the NICE

scope for this appraisal.

CEA Methods

A cost-effectiveness model was submitted to estimate the cost-effectiveness of VTD vs. TD
in patients with newly diagnosed MM. The model adopts a lifetime horizon, with monthly
cycles. Costs and outcomes are discounted at 3.5% per annum and the model takes the

perspective of the NHS England and Wales.

There are distinct phases of treatment and these are captured by the model, from induction
prior to SCT, SCT, and post-SCT, and 2™ and 3" line treatments. Patients progress to 2"
line treatment after disease progression. Patients are subdivided into groups relating to their
response to induction (CR, PR and NR [non-responders]). Patients’ progression to death or

disease progression is dependent upon their response category.

The principal clinical-effectiveness measures were derived from the Pethema clinical trial’
for post induction response rates (CR, PR and NR), induction mortality rates, SCT rates, and

post induction progression.

Health-related quality of life (HRQoL) was included within the model using data from a study

by van Agthoven et al.”

of patients with newly diagnosed and untreated MM which reported
patient EQ-5D at different time points for patients receiving SCT or no SCT. The model

included a disutility for adverse events associated with induction therapy.

Drug costs were based upon the British National Formulary (BNF),"® November 2012 edition,

and the 2012-13 Chemotherapy Regimens List."”

The costs relating to stem cell
mobilisation, harvest and transplant and other outpatient visits and tests and those

associated with adverse events were based upon the NHS reference costs.

The model explores parameter uncertainty in both one-way and probabilistic sensitivity

analyses (MS Section 7.7.7 p.192 and MS Section 7.7.8 p.197). Several scenario analyses
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are also performed. The MS reports clinical plausibility / external validity of the extrapolated

portions of the model against long term survival data (MS p.183).

CEA Results

The results from the economic evaluation are presented in MS Table 93 (p.192) as
incremental cost per QALY gained for VTD vs. TD. For the base case, an incremental cost
per QALY gained of £24,683 is reported (see Table 11).

Table 11: Base case cost-effectiveness results

Technologies | Total Total | Total Incre- Incre- Incre- ICER (£) incre-
costs LYG | QALYs mental mental mental mental (QALYs)
(£) costs (£) LYG QALYs

VTD £72,815 | 5.95 4.00

) £49.414 | 4.57 306 +£23,401 +1.38 +0.95 £24,683

The PSA results show that the probability that VTD is a cost effective option over TD at
£20,000 and £30,000 willingness-to-pay thresholds is estimated to be 19% and 55%

respectively.

The MS states that bortezomib-based regimens offer an important licensed addition to the
therapeutic interventions currently on offer, demonstrating higher post-induction response

rates than non bortezomib-based regimens.

4.2 Critical appraisal of the manufacturer’s submitted economic evaluation

The ERG has considered the methods applied in the economic evaluation in the context of
the critical appraisal questions listed in Table 12 below, drawn from common checklists for

economic evaluation methods (e.g. Drummond and colleagues'®).

Table 12: Critical appraisal checklist of economic evaluation

Item C"t'c.al Reviewer Comment
Appraisal

Is there a well-defined Y MS p.118. ‘to evaluate the cost-effectiveness of

question? bortezomib-based regimens for induction of newly
diagnosed myeloma compared to alternative induction
regimens.

Is there a clear description of Y VTD vs. TD, PAD vs. VAD, VAD vs. VD.

alternatives?

Has the correct patient group / Y Patients with newly diagnosed multiple myeloma

population of interest been

clearly stated?

Is the correct comparator used? N The scope specifies bortezomib in combination with
other chemotherapy regimens versus chemotherapy
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regimens containing thalidomide. The analyses PAD
vs. VAD and VD vs. VAD are not within the scope
because the comparators do not contain thalidomide.
The analysis VTD vs. TD is within the scope but is not
relevant to UK practice. (Discussed in Section
4.2.34.2.3)

Is the study type reasonable?

Is the perspective of the
analysis clearly stated?

Is the perspective employed
appropriate?

NHS England and Wales

Is effectiveness of the
intervention established?

See comments above for the comparator

Has a lifetime horizon been
used for analysis (has a shorter
horizon been justified)?

Are the costs and
consequences consistent with
the perspective employed?

Is differential timing considered?

Is incremental analysis
performed?

Is sensitivity analysis
undertaken and presented
clearly?

NICE reference case

The NICE reference case requirements have also been considered for critical appraisal of

the submitted economic evaluation in Table 13.

Table 13: NICE reference case requirements

NICE reference case requirements: Included in | Comment
submission
Decision problem: As per the scope developed by ? Two analyses submitted are
NICE outside of the NICE scope
Comparator: Alternative therapies routinely used in N Most relevant comparator not
the UK NHS considered in the analysis (CTD)
Perspective on costs: NHS and PSS Y
Perspective on outcomes: All health effects on Y
individuals
Type of economic evaluation: Cost-effectiveness Y
analysis
Synthesis of evidence on outcomes: Based on a Y
systematic review
Measure of health benefits: QALYs Y
Description of health states for QALY calculations: Y
Use of a standardised and validated generic
instrument
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Method of preference elicitation for health state Y
values: Choice based method (e.g. TTO, SG, not
rating scale)

Source of preference data: Representative sample of Y
the public
Discount rate: 3.5% pa for costs and health effects Y

? = uncertain; N/A=not applicable

4.2.1 Modelling approach / Model Structure

A state-transition model was adopted as it allows the clinical pathway of care for transplant-
eligible MM patients to be adequately represented. There are distinct phases of treatment

and these are captured by the model, from induction prior to SCT, SCT, and post-SCT (MS
Section 7.2.3, p.118). The model was developed in Microsoft Excel. A schematic is given in

Figure 1 (reproduction of MS Figure 19, p.117).

The MS states that a number of potential model structures was considered but does not
state by whom (MS p.118). Model structure and clinical assumptions were discussed at a

meeting of the manufacturer’s advisory board in October 2012 (MS Appendix 14).

Figure 1: Schematic of the state transition model

Patients enter the model at the start of induction therapy. Post-induction, patients enter one
of three health states: complete response (CR), partial response (PR), or non-responders
(NR). Some patients may then receive SCT and this is dependent upon their post-induction

response (MS p.119). The post-induction response rate also defines the patient’s PFS and
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0OS. Patients move from PFS to second line treatment, then third line treatment, then further
line treatment. Patients may move to the death state at any stage. HRQoL varies by

treatment state and in some cases also by the time spent in state.

The model has a lifetime horizon of 30 years in the base case. The model cycle length is one
month which reflects the length of a course of treatment with VTD (28 days). Key clinical
outcomes used by the model are also reported in months (MS Table 49, p.121). A half-cycle
correction is not used as the cycle length is short relative to the model time horizon (MS
Table 49, p.121).

The model captures the impact of the intervention and differential response to induction
therapy with separate health states for CR, PR and NR post-induction, using data from the
Pethema trial'. Time to progression (TTP) transition probabilities are derived from Pethema
trial data' for each category of response (CR, PR and NR) and by treatment. Transition
probabilities to 3™ and further lines of treatment are derived from the APEX trial data which
compared bortezomib monotherapy with high dose dexamethasone in patients with relapsed
multiple myeloma." Parameter estimates obtained from median survival by response
category in the MRC VI trial ?° are used to obtain OS probabilities by post-induction

response.

The MS notes that the demonstration of a significant OS advantage for multiple myeloma
interventions is difficult given the long duration of follow-up required, and that drug
combination therapies such as VTD have been recommended by clinical experts based
upon surrogate markers for OS such as response rates?"?? (MS p.118). The Pethema trial
was not powered to detect a statistically significant difference in OS and median overall
survival had not been attained in this trial (MS p.118). Accordingly the MS considers that it

is appropriate to use post-induction CR, PR and NR as surrogate markers for PFS and OS.

The MS states that post-induction all patients are assumed to incur the same survival benefit
which is dependent only upon the response rate they achieve following the induction phase
and is independent of the actual induction regimen that they received (MS p.119). The MS
also states that given the data limitations associated with the available trials this is the
optimal way to isolate the effect of VTD over TD (MS p.119).

The ERG considers that the structure of the model is consistent with the currently accepted
theory of multiple myeloma. The model extrapolates level of response after induction

therapy to long term survival and TTP based upon the MRC VI trial. The MRC VIl trial is
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reasonably old (it recruited patients between 1993 and 2000%°) and its outcomes may be
less good than those which would be achieved in the present day. The ERG clinical expert
agrees that response rate at induction predicts PFS and OS. However other surrogate
outcomes are available which may offer a better prediction of PFS and OS, for example
post-SCT response rate. The ERG clinical expert states that maximum response to
treatment (including post-SCT response) is probably the most predictive of long term

outcome.

In contrast to the manufacturer’s description in the MS, the ERG finds that the model
implicitly assumes a continuing effect of induction treatment after induction finishes as
separate TTP curves are used for each induction treatment arm. SCT mortality is also
applied separately by treatment arm (Section 4.2.4). In addition the ERG finds that, contrary
to statements in the MS, the probability of receiving an SCT is not dependent on post-

induction response, but only on treatment received (see Section 4.2.4).

The ERG observes that whilst the model has separate states for those who receive an SCT
and those who do not, the model attaches no explicit survival benefit to an SCT other than
that achieved by delaying the transition to the post-induction/post-SCT PFS state for the
duration of the SCT period (three months in the base case). Instead the effect of SCT is
captured implicitly: complete responders have a better survival prognosis and this at least
partly reflects a tacit assumption that post-induction complete response is associated with
higher rates of SCT than partial or non-response. The ERG clinical expert states that SCT
offers a survival benefit of 12-18 months compared with no transplant. The ERG considers
that subject to data limitations it would have been more transparent to distinguish the
separate effects of post-induction response and SCT on survival. Alternatively post-SCT
response rate might have been considered for use in the model as this has been found

elsewhere to be more significantly associated with OS than post-induction response rate.?

Overall the ERG considers that it would have been preferable for the economic model to
have been based on OS and TTP Kaplan Meier curves or post-SCT response, rather than
post-induction response, as the ERG considers that these would promote better external
validity (Section 4.2.8). Several aspects of the economic model structure described in the
MS are not implemented in the economic model itself but the overall impact of these

differences on model outcomes is unclear.
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4.2.2 Patient Group

The patient group included in the MS model is adult patients with previously untreated
multiple myeloma, eligible for HDT-SCT. The characteristics of the modelled population are
not specified. However as the main trial used for the model outcome was the Pethema' trial,
the modelled cohort can be assumed to have these patient characteristics (MS Table 18,
p.64). Our clinical expert considers that the clinical characteristics of the trial population are
representative of clinical practice in the UK, with the exception of ISS Stage. Of the five trials
in MS Table 18 (MS p.64), MRC MMIX is likely to be the most representative, especially in

terms of age, cytogenic profile and ISS Stage.

4.2.3 Interventions and comparators

Based on the Pethema RCT, bortezomib is administered in combination with thalidomide
and dexamethasone (VTD) for 6 cycles of 28 days each vs. thalidomide and dexamethasone
(TD) for 6 cycles of 28 days.

The scope for this appraisal, developed by NICE, is for ‘bortezomib in combination with other
chemotherapy regimens for induction therapy’ compared to ‘chemotherapy regimens
containing thalidomide’. The modelled analyses PAD vs. VAD, and VD vs. VAD are both
therefore outside of the NICE scope. VTD and TD are not currently widely used in the UK
NHS for first line treatment. The most common treatment for patients with this indication is
CTD, and therefore this is the most appropriate comparator for this analysis. Therefore the
ERG considers that the modelled intervention and comparator of VTD vs. TD are not wholly
relevant to the UK NHS.

4.2.4 Clinical Effectiveness

The following clinical effectiveness parameters are used in the manufacturer’s economic
evaluation (MS Section 7.3): proportion of patients with post-induction CR, PR or NR;
proportion of patients who receive SCT; mortality rate during induction period; mortality rate
during transplant period; time to progression; time from 2" to 3" line treatment; time from 3™
to further lines of treatment; and overall survival post-induction. These are discussed below

in turn.
The proportion of patients with post-induction CR, PR or NR by treatment arm was informed

by the Pethema CSR.* These data are presented in Table 14 (extract of MS Table 50,

p.123) and enter the economic model as baseline risks.
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Table 14: Post-induction response rates (Pethema trial)

Trial Treatment Comparator
PETHEMA VTD TD

N=130 N=127
CR (CR+nCR+VGPR) 64 (49.2%) 22 (17.3%)
PR 46 (35.4%) 56 (44.1%)
NR (MR+SD+PD) 20 (15.4%) 49 (38.6%)

CR, complete response; NR, non-responders; MR, minimal response; PD, progressed disease; PR, partial
response; SD, stable disease; VgPR, very good PR;

The MS indicates that the reason for using response rate after induction, rather than
response rate after SCT, in the economic model is that it is less prone to confounding with
other factors such as comorbidities which can influence the choice of treatment regimen
post-induction, and the probability that a patient proceeds to transplant (MS p.119). The
ERG considers that incidence of comorbidities and other patient characteristics may be
assumed to be balanced between treatment arms in a properly randomised trial, and that on

this basis it would be appropriate to use post-SCT response in the economic model.

Post-induction response is a surrogate outcome. Its relationship to the final model outcome,
OS, is established using a series of data: TTP data from the Pethema trial; time to 3" and

further lines of treatment data from the APEX trial; '

and data on OS by post-induction
response category from the MRC VI trial.?’ No systematic searches for evidence to link
post-induction response to OS are described in the MS. The MS does note a meta-analysis
conducted by van de Velde et al. (2007)* (MS p.132) to assess the association between
response and long-term outcomes but gives no justification why other studies included in this

paper were not considered or used in the economic model.
The proportion of patients receiving SCT in the model only varies by treatment arm. These
proportions are obtained from the Pethema CSR and are given in Table 15 (extract of MS

Table 52 p.124).

Table 15: Total SCT proportions by treatment arm (Pethema trial)

Total SCT
VTD (N=130) 105 (80.8%)
TD (N=127) 78 (61.4%)
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Table 16 (adapted from Table 19 in the manufacturer’s clarification letter) indicates the
proportions receiving SCT by both post-induction response category and treatment in the
Pethema trial. It is unclear why these more detailed figures were not applied in the economic

model as they show appreciable variation across response categories.

Table 16: SCT rate by post-induction response category (Pethema trial)

Post-induction response categories Pethema
VTD TD
% (n/N) % (n/N)
CR category (CR+nCR) 96.9 (62/64) 95.5 (21/22)
PR category 82.6 (38/46) 89.3 (50/56)
NR category (MR + No change + PD + 25.0 (5/20) 14.3 (7/49)
Death + not evaluable)
Total 80.8 (105/130) 61.4 (78/127)

CR: complete response; NR: non responders; MR: minimal response; PD: progressed disease; PR: partial
response; SD: stable disease; VgPR: very good PR;

A result of this simplification is that the model makes some unrealistic assumptions, for
example that 80.8% of non-responders (NR) received an SCT in the VTD treatment arm,
when in fact only 25% of non-responders on VTD treatment received SCT; and similarly that
61.4% of non-responders on TD treatment received SCT, in contrast to the 14.3% observed
(Table 16).

The ERG considers that as an SCT has little explicit impact on survival in the model (Section
4.2.1), the effect of this pooling on model outcome is likely to be small. Of greater
importance to model outcomes are the survival differences between the post-induction

response categories which tacitly reflect different SCT rates (see below).
Mortality rates by treatment arm during the induction phase were taken from the Pethema
study and are given in Table 17. Mortality rates by treatment arm during the transplant

period were also obtained from the Pethema study (MS Table 51, p.123).

Table 17: Mortality rate during induction period by treatment arm (Pethema

trial)
Mortality rate during Monthly probability of
induction (6 months) death during induction
VTD 3.8% (5/130) 0.7%
TD 4.8% (6/126) 0.8%
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TTP is defined as the time from either SCT or the end of induction to the start of second-line
therapies. The model implicitly assumes that TTP is affected by the interventions as TTP is
modelled using separate parametric survival curves by treatment and response category. In
the base case, TTP transition probabilities are derived from exponential curves fitted to the
Pethema trial data. Weibull and log-logistic fits are explored by the manufacturer in scenario
analyses as alternatives to the exponential fits, although the MS notes that the Weibull and

log-logistic parametric fits lack face validity and clinical plausibility (MS p.140-141).

Treatment effects were calculated in parametric regression analyses and are used to modify
the baseline TTP transition probabilities. The HRs used are not documented in the MS and
are only supplied in the economic model. The HRs for the treatment effect for CR and PR
are all non-significant, irrespective of functional form used (p>0.05), but HRs for the

treatment effect for NR are significant for all functional forms (p<0.05).

The parameters of the TTP curves for each distribution are given in MS Table 56 (p.127).
The ERG notes that the exponential distribution fitted to CR TTP data for VTD patients
results in a shorter median survival time (approximately 61 months) than the exponential
distribution fitted to CR TTP data for TD patients (median survival approximately 98 months),
and that this contrasts with overall findings for PFS given in the trial publication where
median PFS was significantly higher with VTD than with TD".

Transition probabilities to 3™ and further lines of treatment are derived from exponential fits
to data from the APEX trial which compared bortezomib monotherapy with high dose
dexamethasone in patients with relapsed multiple myeloma.’ The MS states that the APEX
trial represents the main trial supportive of the use of bortezomib as second-line therapy in
MM patients, which is considered as the standard of care in this line of therapy in the UK
(MS p.119). The ERG clinical expert notes that although bortezomib-based chemotherapy is
standard of care in this line of therapy in the UK, bortezomib is not used as monotherapy but
in a two or three drug combination. Given that the APEX trial concerns bortezomib
monotherapy, it may have different survival outcomes to those seen with bortezomib

combination therapy.
The APEX trial is reasonably old (conducted from June 2002 to October 2003'%). However

68% of patients overall in the APEX trial had SCT or other high dose therapy'® and this is
similar to the 71% rate of SCT overall achieved in the Pethema trial (Table 15).
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Estimates were obtained from the subgroups of patients in the APEX trial with one and two
prior lines of treatment respectively (MS p.126). The same parameters are used for both
treatments (i.e. VTD and TD) and response categories (MS Table 57, p.128). It is not
possible to vary the choice of exponential distribution in scenario analysis. The MS notes

that economic model results are not sensitive to the choice of distribution here (MS p.126).

Data from the MRC VI trial®® were used to inform OS post-induction as it is the only long
term UK-based study which provides mortality probabilities based on post-induction
response (MS Section 7.3.8, p.143). The MRC VIl trial was not powered to detect a
difference in OS by post-induction response category, and no formal statistical tests were
carried out on this outcome®. The trial is also rather old as it began recruiting patients in
October 1993 and stopped recruiting in October 2000,%° which means patients’ survival rates

for OS and PFS are likely to be lower than in current clinical practice.

The ERG notes that only 45% of the patients in the MRC VII trial received SCT,?® in contrast
to 71% of patients overall in the Pethema trial (Table 19 from manufacturer’s clarification
letter). The survival experience seen in the MRC VIl trial is thus likely to be somewhat worse
than that which has been, and will be, achieved in the Pethema trial, even for TD treatment
where 61.4% of patients received SCT (Table 15). With its use of these data the model is
likely to underestimate to some extent the survival that can be achieved in the present day.
The ERG clinical expert considers that actual survival data will be much better today. A
comparison of survival predicted by the economic model and survival observed in the
Pethema trial is given in Section 4.2.8 (Figure 2). Two alternative scenarios for OS post-

induction are considered by the ERG in Section 4.3.

A further difficulty with the model use of the MRC VII data is that they are not, as the MS
states (MS Section 7.3.8, p.143) post-induction response data, but relate to maximal
response to treatment.?’ The CR categorisation discussed in MRC VI trial publication thus
encompasses not only those who achieved CR post-induction but also those who achieved
CR post-SCT, and the resulting survival curves are consequently confounded to some extent

with post-SCT response (when this was better than post-induction response).

The median five-year survival times from MRC VII used to calculate the survival probabilities
in the economic model are presented in Table 18 (reproduced from MS Table 55, p125). The
probabilities are calculated with the assumption that survival times are exponentially
distributed. They are only differentiated by post-induction response rate, and not by

treatment. Due to limited data availability the only parametric distribution that could be fitted
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to the MRC VIl data was the exponential distribution (MS p.140) and the MS notes that it

was consequently not possible to explore alternative functional forms in scenario analysis.

Table 18: Overall survival by maximal response to treatment category

5 year survival time Monthly Monthly
Number of 95%Cl 95% CI survival probability of
months min max probability death
CR 88.6 61.4 Not 99.2% 0.8%
reported
PR 39.8 33.8 61.4 98.3% 1.7%
NR 25.6 7.0 31.3 97.3% 2.7%

Data from MRC VII trial®®

Health effects of adverse events associated with bortezomib are included in the economic

model as disutilities (Section 4.2.5) and have associated costs (Section 4.2.7).

In summary, the economic model makes a series of assumptions to extrapolate the post-
induction response seen in the Pethema trial to an OS outcome. Extrapolations based on
TTP data from this trial are in some cases counterintuitive. Key data are obtained from two
other trials, APEX and MRC VII. However these trials were not conducted recently. A further
issue is that the survival data from MRC VII are not categorised by post-induction response

as indicated in the MS but by maximal response to treatment.

4.2.5 Patient outcomes

HRQoL changes over time according to the course of the disease, and stage of treatment.
The utility values used in the model are shown in MS Table 65 (p.156) and Table 19 of this
report.

A systematic search of the literature was conducted to identify publications that identified
HRQoL information of relevance to the decision problem. The inclusion criteria for the
HRQoL literature review are shown in MS Table 60 (p.146). Studies were included if they
reported the utility or QoL of patients diagnosed with MM who underwent SCT as first line,
had induction therapy, and used either the EQ-5D, SF-36 or EORTC-QLQ-C30 QoL
instruments. Studies were excluded if they did not report results for first line induction

therapy prior to SCT in adult patients with MM.

Five relevant studies were identified of which 3 reflected the current UK patient population,

and current clinical practice (van Agthoven,' Gulbrandsen' and Uyl de Groot®®). Of these
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studies, Van Agthoven was considered the best data, because the utility values were
obtained using the EQ-5D (using the UK tariff), and the HRQoL values obtained were the
most extensive in terms of the frequency of measurement (pre-induction, post-induction and
regularly post SCT/no SCT). Utility values from the trial were also reported in the Segeren
thesis®.

The study by van Agthoven et al."

compared chemotherapy (n=129) versus intensive
chemotherapy followed by myeloablative chemotherapy with SCT (n=132) and total body
irradiation treatment regimens in patients in the Netherland and Belgium under the age of 65
years with newly diagnosed and untreated MM. Patients received 3-4 cycles of VAD and two
cycles of intermediate dose melphalan, where after they were randomised to either receive

SCT and interferon maintenance, or interferon maintenance only.

The ERG notes that the van Agthoven et al.™ study is larger than the study by Uyl-de-Groot
et al.® The patient group in this study are largely representative of patients in this appraisal,
although they are likely to be younger (age 54 years), are not from the UK (based in
Belgium and the Netherlands), and the treatments given in the trial differ from those in the
current appraisal. The ERG clinical expert considered that total body irradiation is much
more toxic conditioning than high dose melphalan used currently in the UK, and so the utility

values from this study may not be representative of current patients.

The HRQoL associated with adverse events of induction therapy were included. A disutility
of 0.02 was applied to each patient experiencing an adverse event with an induction therapy.
A weighted average was then calculated to derive a disutility for the induction health state
(MS Table 65). The aggregated disutility for the induction treatments are 0.007 and 0.005 for
VTD and TD respectively.

The ERG considers that the disutility associated with induction therapy is captured in the
HRQoL value for the induction period which is lower than for those patients who are no
longer on treatment. Furthermore, assigning a similar decrement to all adverse events
appears somewhat arbitrary. Nevertheless, the ERG notes that inclusion of the disutility

associated with induction therapy has negligible effect on the model results.
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Table 19: Summary of utility values for cost-effectiveness analysis

UTILITIES Utility value Confidence Reference
interval
| 1% line treatment
From start treatment until 0.57 0.34-0.78 Segeren *°
post-induction response
From post-induction to post- | 0.65 0.38-0.88 Segeren *°
SCT response
SCT patients Up to 3 mos =0.59 0.35-0.81 Segeren *°
3-6 mos =0.65 0.38-0.88 Van Agthoven et al. °
6-9 mos =0.68 0.39-0.91 Segeren *°
9-12 mos =0.62 0.37-0.84 Van Agthoven et al. °
12-18 mos =0.69 0.39-0.92
18+ mos =0.75 0.41-0.97
Non-SCT patients CR =0.83 0.67-0.94 Beusterien et al.*’
PR =0.76 0.64-0.87
NR = 0.65 0.56-0.73
2" and 3" line treatments 0.69 0.39-0.92 Van Agthoven et al. °
Further lines 0.644 0.38-0.87
Disutility 1% line treatment 0.02 0.013-0.029 ScHARR HTA report™

4.2.6 Resource use

The resource categories included in the model were: drug acquisition and administration, on

treatment monitoring, and resource use associated with SCT.

The MS conducted a systematic search to identify cost and resource inputs for the economic
model using the same search criteria as for the cost-effectiveness review. Four trials were
identified but none of these were used to provide costs input for the economic analysis as

the results of the studies were not applicable to the UK.

The treatments of the induction regimens were based upon the Pethema trial’ using the
same dosages and durations of treatment. The dosage for bortezomib was based on the
SPC (1.3 mg/m?).% Four injections of bortezomib were administered on days 1, 4, 8 and 11
of each cycle as per SPC. The MS does not discuss assumptions concerned with unused
vials. However, the model assumes that each person receives one 3.5mg vial, i.e. that there

is no vial sharing. The ERG considers that this is the appropriate approach.

Six cycles were used for induction therapy from the draft SPC (MS Appendix 1), according to
the duration in the Pethema trial. The dose for thalidomide was 50 mg daily (on days 1-14)
and if well tolerated the dose was increased to 100 mg on days 15-28 and thereafter 200mg
daily, as per SPC.* Dexamethasone was administered on days 1-4 and days 9-12 of each
treatment cycle during cycles 1-2 and on days 1-4 during cycles 3-4. The dosage of

dexamethasone was 40 mg.
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In addition to the induction treatment, patients also received prophylaxis: herpes zoster,
tumor lysis syndrome, anti-infective and gastroprotection (MS Table 68, p.163). Patients
receive monitoring and laboratory testing and these are based upon the NICE submission for
lenalidomide in the relapse setting®' (MS Table 9, p.35). The economic model has different
levels of monitoring for the induction period, for 2™ and 3™ line treatment and for post

treatment period (Worksheets Monitoring 1-4).

The resources used for SCT are shown in MS Table 69 (p.165). The MS states that
clinicians provided input on the drugs used for stem cell mobilization (i.e. cyclosphospomide
1.5g/m?, lenograstim as G-CSF) and ablation (melphalan 200 mg/m? for 75% of patients and
melphalan 140 mg/m? for 25% of patients).

The manufacturer assumes that 80% of patients would receive bortezomib and high dose
dexamethasone as 2™ line therapy, 15% would receive CTD and 5% would receive high
dose dexamethasone. Furthermore, for third line therapy, 75% of patients receive
lenalidomide and high dose dexamethasone, 20% receive CTD and 5% high dose
dexamethasone. Dosages and frequency are shown in MS Table 70 (p.166). The MS does

not discuss the rationale for the choice of second and third line treatments.

The ERG considers that the 2" line treatment would differ depending upon the induction
treatment chosen. The ERG’s clinical expert advised that for those given bortezomib as 1%
line, bortezomib would not usually be given again as 2™ line. There is no clear UK
consensus on what is given 2" line, but would most likely include thalidomide or
lenalidomide combinations. Conversely those patients receiving a thalidomide regime for
their induction therapy would be unlikely to receive a thalidomide regimen for 2™ line
therapy. The ERG considers that the MS assumptions around 3" line therapy are

reasonable.

The ERG notes that in the Pethema study patients received maintenance therapy for up to 3
years, or until disease progression, but this was not included in the manufacturer’s economic
model. The ERG asked for clarification from the manufacturer regarding maintenance
therapy. In the manufacturers letter of clarification (p11), the manufacturer stated that
maintenance was administered post SCT in the Pethema trial, and this may confound the
long term outcomes in the trials such as OS, TTP and PFS. The trial data do not allow
disentangling the induction treatment effect from the maintenance effect. They also

acknowledge that maintenance could affect the total costs in the model.
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4.2.7 Costs

For all treatments, the costs are from the BNF 64 for 2012 and (where appropriate) from the

2012-13 Chemotherapy Regimens List."”

Administration of chemotherapy drugs, outpatient
visits and tests as part of disease and treatment monitoring and the costs relating to SCT
were taken from the 2011-12 National Schedule Reference costs.* The costs associated
with treating adverse events were based upon inpatient outpatient or day case visit National

Schedule Reference costs.*?

The unit costs associated with each of the 1% line induction therapies, drugs, prophylaxis,
administration and monitoring is shown in MS Table 68 (p.163), and summarised in Table
20. The average cost of a course of treatment for VTD is £24,840 compared to £8,720 for
TD.

Table 20: Unit costs associated with the 1! line induction therapies VTD and TD:

drugs, prophylaxis, administration and monitoring

VTD TD
Average cost of a course of treatment £24 840 £8,720
Prophylaxis £353.54 £298.97
Administration cost £1,645.00 £828.00
Monitoring cost £1,050.00 £1,050.00
TOTAL £28,034 £8,865

The unit costs for SCT are shown in MS Table 69 (p.165). The total cost of SCT is
£20,510.72, and this includes the cost for mobilisation (£547.68), harvest (£823), ablation
(£451.50), transplant (£17,813) and post-transplant (£875.56).

The unit costs for 2" and 3™ line treatments are shown in MS Table 70-71 (p.166-7). For 2™
line treatment, the weighted average treatment cost (for Velcade + HDD, CTD, HDD) is
£24.440 for a mean duration of 9.8 months. For 3" line treatment, the weighted average
treatment cost (for RD, CTD, HDD) is £34,271.

The ERG has checked the costs used in the model with the referenced sources. All relevant

costs have been considered and the manufacturer’s approach is reasonable.

4.2.8 Consistency/ Model validation

The MS notes (p.118) that a number of potential model structures were considered in

approaching the decision problem but it was felt that alternative approaches lacked both the
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face and structural validity of the model which was eventually used. There was a previous
economic model for this submission which had major flaws which were discovered shortly
before the submission deadline (February 2013), and a new model was constructed within
one week (MS Section 7.8.1 p.204). Thus although an earlier model structure and clinical
assumptions were discussed at a meeting of the manufacturer’s advisory board in October
2012 (MS Appendix 14), this discussion did not explicitly relate to the final model contained

in the submission.

Internal consistency

The MS does not report if checklists were used for internal validation.

The ERG tested the predictive validity of the model by carrying out a number of sensitivity
analyses to ensure model outputs varied in the expected direction. Results from this

checking were all satisfactory.

External consistency

The MS notes in Section 7.8.1 (MS p.204) that due to the tight timescale for model
construction the external validation of the model was to be completed in the weeks following
the NICE submission. Elsewhere (MS Section 7.7.1, p.183) the MS describes a search of
the literature to obtain long-term survival data for MM patients eligible for single SCT. These
data are presented and compared to VTD vs. TD model results in MS Table 86 for two
prospective trials (IFM90 and MRC VII) and one set of registry data (MS p.183). The MS
states that the OS estimates calculated by the model are consistent with long-term OS data
from the prospective trials (MS p.184) but that as the registry data only included patients that

actually received a transplant these data overestimate survival.

The ERG considers that the manufacturer’s conclusions relating to VTD vs. TD model
validity against the prospective trials are appropriate, but that the prospective trials may not
be the best comparators to use in this circumstance. Both of the sets of validation data®>*?
were used to populate the model to some extent and it would be surprising if the model did
not show agreement with them. The trials are also rather old (MRC VIl recruited between
1993 and 2000; IFM90 recruited between 1990 and 1993) and the good model agreement
suggests that the model is underestimating the survival that may be achieved in the present

day.

The model overestimates expected survival at 9 years for complete responders compared to
the registry data (43% vs. 35%, MS Table 86, p.183), which is inconsistent with the
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manufacturer’s argument that the registry data overestimate survival as they only include
SCT recipients (MS p.184). The model markedly underestimates 9-year survival of PR and
NR patients compared to the registry data (15% vs 35% and 5% vs 23% respectively). Given
that these differences are large, and inconsistent in direction for CR vs. PR and NR, the
ERG suggests that to some extent they indicate poor external validity of the model as well as

overestimation of survival in registry data.

The ERG considers that the OS data from the Pethema trial provide an appropriate
contemporary validation dataset for the VTD vs. TD model. These data are not used to
derive the OS estimates in the model and so they are a reasonably independent means of
verification. Furthermore in-trial maintenance does not confound PFS or OS in Pethema as

patients were re-randomised to maintenance treatment post-transplantation (MS p.119).

Given that data from the Pethema trial were used to inform post-induction response rates,
the model OS curve should reflect the OS seen in the trial to some extent if the manufacturer
has extrapolated post-induction response to OS correctly, and if post-induction response is a
reasonable surrogate outcome for OS as is assumed. Accordingly the ERG has digitised the
OS Kaplan-Meier curves presented in MS Figure 16C for the VTD and TD arms of the
Pethema trial (MS p.92) and plotted these against OS predicted by the model for these
treatment arms (Figure 2). Figure 2 indicates that OS predicted by the model is initially a
reasonable fit to OS observed in the Pethema trial although survival for TD is somewhat
overestimated. However after about one year the model values diverge from the observed
values and thereafter the model consistently underestimates OS for both treatment arms.
The underestimation of survival is worse for the TD treatment arm than the VTD treatment
arm. This is shown more clearly in Figure 3 which plots the difference between OS observed

in the trial and OS predicted by the model for the VTD and TD treatment arms.
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Figure 2: Comparison of overall survival predicted by model and overall survival

observed in Pethema trial, by treatment arm

Figure 3: Difference between OS observed in the Pethema trial and OS predicted by

the model for the VTD and TD treatment arms.

Uses data shown in Figure 2.

In summary the ERG does not consider that the manufacturer has provided satisfactory
proof of the external validity of the model. Comparison of model OS with observed Pethema
trial OS reveals that the model consistently underestimates OS, and that this
underestimation is worse for TD than it is for VTD. Thus, in addition to external validity

issues, the model also appears to be systematically biased in favour of VTD.
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4.2.9 Assessment of Uncertainty

The manufacturer has addressed model methodological uncertainties by running alternative
versions of the model with different assumptions. Discount rates are varied for costs and

outcomes and alternative time horizons are examined. There is, however, no evidence that
structural uncertainties have been addressed via sensitivity analysis. An economic analysis

based upon subgroups was not carried out (MS p.205).

Deterministic sensitivity analysis, scenario analysis and PSA are all reported. Some scenario
analyses use alternative published sources for key parameter values. The MS notes that
sensitivity analyses were conducted to test several extreme scenarios using upper or lower
95% confidence interval limits for each of the post-induction response rate categories (MS
p.171).

One-way sensitivity analyses

Some variables subject to one-way sensitivity analysis are given in MS Table 84 (p.179).
These are: induction costs; SCT costs; 2" and 3™ line costs; further line costs; end of life
costs; AE-related costs during induction therapy; utility from start of treatment to post-
induction assessment; utility from post-induction assessment to post-SCT response; utility
over time by SCT/no SCT,; utility for 2" 3 and further lines of treatment; and AE related

disutilities.

Other variables were also explored in one-way sensitivity analysis as shown in MS Figure 25
(p.194) and take distributions as noted in MS Table 85 (p.181) which are used to arrive at
upper and lower 95% confidence intervals. The parameters of these distributions are not

noted in MS Table 85, but are given in the economic model.

The percentage (+/-20%) by which a parameter is varied from the base-case analysis is
clearly stated in MS Table 84 but the resulting upper and lower bounds are not supplied.

95% confidence intervals are provided in MS Table 84 for parameters varied over this range.

Results of the one-way sensitivity analyses indicate that the ICER is most sensitive to post-
induction CR mortality and drug costs. A CR post-induction mortality of 1.1% per month
(0.8% in base case) is associated with an ICER of £36,074. The high variation of VTD drug
costs is associated with an ICER of £30,356. For all other considered parameters the ICER
lies within the £20,00-£29,000 QALY range (MS Section 7.7.10, p.203).
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Scenario Analysis

MS Tables 75 and 83 (p.172 and p.177) provide details of the scenario analyses undertaken
and Table 95 (MS p.200) gives the results for these analyses. The following variables were
included in scenario analyses: post-induction response rates; OS by post-induction
response; TTP; number of cycles with VTD and TD; health state utility values; AE-related
disutility; time horizon; discount rates. Justification for the selection of these variables and

the alternative values examined is given in MS Section 7.6.1 (p.171-179).

The ERG considers that the selected variables are appropriate but that the alternative values
examined may not fully test the uncertainty in the model. For example in the case of OS by
post-induction response it might have been preferable to identify a more recent dataset to
provide alternative values, rather than the IFM90 trial which first enrolled patients in 1990.*
The ERG further explores uncertainty in OS by post-induction response rate in scenario

analyses which are described in Section 4.3.

Results are presented for 24 scenarios in MS Table 95 (p.200). The ERG was not able to
reproduce the exact results given in MS Table 95 for 5 of the 24 scenarios in the VTD vs. TD
model but the differences in final ICER values were not substantial. ICERs generally remain

below or close to £30,000/QALY with the exception of the following scenarios:

e 10 year time horizon (ICER £39,304/QALY)

o 2 VTD response rate variation scenarios (with CR<41%) which had ICERs of
£41,226 and £39,272

o 2 TD response rate scenarios (with CR>24%) which had ICERs of £39,742 and
£51,990)

The manufacturer concludes that the scenario analyses support the cost-effectiveness of
bortezomib-based induction regimens as the ICERs generally remain below £30,000/QALY.
Where they do not the manufacturer observes that quite extreme values were used i.e. those
at either end of a 95% confidence interval (MS p.203).

The ERG considers that alternative values used by the manufacturer in scenario analysis
may not fully explore the uncertainty in the model and may therefore not fully reflect the
uncertainty in final ICER. Two alternative scenarios for OS by post-induction response are

explored by the ERG in scenario analysis described in Section 4.3.
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Probabilistic Sensitivity Analysis

The PSA uses 10,000 iterations and runs in approximately 6 minutes. The MS does not
supply the final mean cost and final mean QALYs associated with the PSA runs but MS
Table 96 gives the probabilities that VTD is cost-effective against TD at the £20,000 and
£30,000 willingness-to-pay thresholds as 18.58% and 54.83% respectively (MS p.204). The
manufacturer concludes that VTD is likely to be a cost-effective treatment option for the

relevant patient population compared to TD (MS p.204).

Variables included in the PSA are reported in MS Table 85 (p.181). Base case values and
assumed variability for some variables included in PSA are given in MS Table 84 (p.179).
Assumed distributions are given in MS Table 85 (p.181). Parameters for these distributions
are not provided in the MS but they are supplied in the economic model. MS Table 85
suggests that SCT rates depend upon post-induction response rate in the economic model,

but they do not.

The ERG considers that the probability distributions are correctly applied and the methods of
assessment of parameter uncertainty are appropriate. However parameter correlation is not
addressed and this is a particular problem for the key clinical effectiveness measure, post-
induction response rate. The CR, PR and NR proportions are drawn from independent Beta
distributions and consequently the sum of transition probabilities may be more or less than 1
in PSA.

The ERG notes that the probabilistic and deterministic sensitivity analysis results are
consistent. However although bortezomib is cost-effective at a willingness-to-pay (WTP) of
£30,000/QALY in the great majority of deterministic analyses, the overall probability that
VTD is cost-effective compared to TD at a WTP of £30,000/QALY is only 54.8%: there is a
high probability that VTD is not cost effective when uncertainty in multiple parameters is

considered together.

4.2.10 Comment on validity of results with reference to methodology used

The structure adopted for the economic evaluation reflects the clinical pathway for multiple

myeloma. However, basing OS and TTP on the surrogate outcomes of treatment response
has not been validated appropriately. Comparison of model OS with observed Pethema trial
OS reveals that the model consistently underestimates OS, and this underestimation is

biased in favour of VTD.
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The patient population used in the model is from the relevant trial, but the treatments
included are not representative of those used in secondary care in the UK. The most
relevant comparator for the UK is CTD but this has not been included in the economic
evaluation. The MS includes three separate pairwise analyses (VTD vs. TD; PAD vs. VAD;
VAD vs. VAD), comparing several different treatments and these are not compared with
each other. The MS conducted an MTC but did not use these analyses in the economic
evaluation, as they noted that there was considerable uncertainty underlying the MTC and

there was relative immaturity of the OS data from the pivotal trials.

4.3 Additional work undertaken by the ERG

The ERG has conducted the following scenario analyses:
a) Comparing all treatment analyses
b) Two alternative scenarios for post-induction mortality (VTD vs. TD model)
c) Post-SCT response rate from Pethema trial used instead of post-induction response
rate (VTD vs. TD model)

a) Comparing all treatment analyses

The MS provides three pairwise analyses for bortezomib induction treatment: VTD vs TD;
PAD vs VAD; VD vs. VAD, according to the trial evidence. As noted elsewhere,
heterogeneity between the key trials makes indirect comparison between treatments very
difficult (Section 3.1.7). However in order to draw together outputs from the three economic
models, and to begin to isolate the cost-effectiveness of bortezomib-based regimens
compared to thalidomide-based regimens, we have compared the model results of all
treatments containing bortezomib but not thalidomide (PAD and VD) to the treatment
containing thalidomide but not bortezomib (TD) (Table 21). Table 21 simply takes the
relevant economic model outputs from MS Table 3 (MS p.15) and calculates the ICERs for
VD and PAD compared to treatment with TD. These results should be treated with utmost
caution as they compare individual arms of separate trials, without adjusting for trial

populations, and are presented for information purposes only.

Table 21: Base case cost-effectiveness results versus TD

Treatment option Costs QALYs gg;«:smental g\;[eYrgental ngESALY)
TD £49,414 3.06 | - - -

VD £62,874 3.79 £13,460 0.73 £18,318
PAD £59,632 3.84 £10,218 0.78 £13,026
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In addition, we show illustrative results for VD and PAD vs. CTD. CTD is a more relevant
comparator than TD in a UK population. We have derived the cost and QALY estimates for
CTD by applying the response rates achieved in the MRC MMIX trial to the TD arm of the
TD vs. VTD model, and added in the additional costs for cyclophosphamide. Table 22 shows
that CTD dominates VD and PAD, i.e. it is cheaper and more effective. This table is subject
to the same limitations as Table 21, i.e. it compares heterogeneous trials, and consequently

should also be treated with caution.

Table 22: Base case cost-effectiveness results versus CTD

Treatment option Costs QALYs gggcterental gzll'-eYn;ental :gI%?LY)
CTD £48,237 3.90 | - - -

VD £62,874 3.79 £14,637 -0.11 | Dominated
PAD £59,632 3.84 £11,396 -0.06 | Dominated

b) Two alternative scenarios for post-induction mortality (VTD vs. TD model)

The ERG considers that the MRC V! trial®® is reasonably old and that the survival of patients
in this trial may be poorer than would be achieved by similar patients today. The
manufacturer examines uncertainty around survival probabilities by response category in
sensitivity and scenario analyses but the ERG does not consider that the uncertainty is fully
explored. In particular the manufacturer’s scenario analysis uses data from the IFM90 trial
which is older than the MRC VI trial and furthermore shows that no patient with less than
partial response was alive at five years post-transplant. The model ICER is shown in the MS
to be reasonably sensitive to variation in NR mortality (MS Figure 25, p.194) and the ERG is

interested in the effect of longer survival for non-responders on model outcomes.

The ERG used data obtained from the meta-analysis of van de Velde et al (2007)* to inform
two further scenario analyses for the VTD vs. TD model. These data were from the NMSG
5/94 study (van de Velde et al. Table 1) and a study by Alvares et al. (van de Velde et al.
Table 2). The NMSG 5/94 study was a prospective study in Denmark, Norway and Sweden
with 247 patients which recruited between 1994-1997 and is therefore more recent than
IFM90.° The Alvares et al. study had a retrospective design and relates to 383 patients in
England diagnosed with MM between 1985 and 2004.% Results for these alternative

scenarios are given in Table 23.
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induction response category, VTD vs. TD model

Scenario Treatment Total costs, £ Total QALYs ICER (£/QALY
gained)

Base case D 49,414 3.06 -
MRC VI

V1D 72,815 4.00 -
CR 88.6 mos.
PR 39.8 mos. | Incremental 23,401 0.95 24,683
NR 25.6 mos.
NMSG 5/94 D 55,529 4.21 -
CR 71 mos. VTD 75,552 4.39 -
PR 64 mos. Incremental
NR 64 mos. 20,023 0.18 110,727
Alvares et al TD 55,076 4.07 -
CR888mos. | VTP 76,605 4.62 -
PR 63.6 mos. Incremental
NR 49.2 mos. 21,529 0.56 38,750

The NMSG 5/94 study shows less difference in median survival between the response
categories than is seen in the base case MRC VIl data. This leads to a much higher ICER
than the VTD vs. TD base case, of £110,727 per QALY gained. The Alvares et al. study®
has median OS for complete responders which is similar to the MRC VII study (88.8 months
compared to 88.6 months respectively). However overall median survival for partial and non-
responders in this study is much better than MRC VIl and this leads to an increase in the
VTD vs. TD ICER to £38,750 per QALY gained. The ERG considers that the Alvares study
data provide a better fit to the Pethema OS data than either the NMSG or MRC VII data.

c) Post-SCT (maximal) response rate from Pethema trial (VTD vs. TD model)

In the VTD vs. TD model, post-induction response rates from the Pethema trial are
extrapolated to OS using data from the MRC VIl trial. However the ERG observes that the
MRC VI trial survival data are categorised by maximal response to treatment, which is
arguably more similar to post-SCT response than post-induction response, and so use of
post-SCT response from Pethema would provide a more consistent fit to MRC VIl data.
Post-SCT response also appears to have more significant associations with OS, and be
more predictive of OS, than post-induction response.?* For these reasons the ERG
conducted a scenario analysis using post-SCT response rates from the Pethema trial in the
VTD vs. TD model, instead of post-induction response rates. Post-SCT response was a

stated primary outcome of the Pethema trial.’

The Pethema CSR?® notes that since approximately 20% fewer patients in the TD group

continued on to receive an SCT transplant, a higher percentage were inevaluable or had
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unknown response outcomes post-SCT (TD - 40.2%; VTD - 19.2%).® This group is
incorporated in the non-response category in the economic model. Table 24 compares the
percentages in each response category post-induction and post-SCT for the two treatment

arms.®

Table 24: Post-induction and post-SCT response achieved in Pethema trial, by

treatment arm

Post-induction response % Post-SCT response %

D

CR 17.3 34.6

PR 441 22.0

NR 38.6 43.4
vTD

CR 49.2 55.4

PR 35.4 22.3

NR 15.4 22.3

Results for the post-SCT response rate scenario in the VTD vs. TD model are given in Table
25. An ICER of £35,915 per QALY gained is achieved. The ERG observes that the
attribution of patients with inevaluable or unknown outcome after SCT to the NR category is
a non-conservative assumption and that if some of these patients achieved PR or better the
ICER would be higher than £35,915/QALY, i.e. VTD would become less cost-effective

compared to TD.

Table 25: ERG scenario analysis using post-SCT response rates, VID vs. TD model

Scenario Treatment Total costs, £ Total QALYs ICER (£/QALY
gained)

Base case D 49,414 3.06 -

Pethema post- | ¥ 10 72,815 4.00 -

induction

response rates | Incremental 23,401 0.95 24,683

Pethema post- | TD 50,378 3.43 -

SCT response

rates VTD 73,716 408 -
Incremental 23,338 0.65 35,915

4.4 Summary of uncertainties and issues

Of the three analyses submitted, two analyses do not meet the NICE scope (PAD vs. VAD,
and VD vs. VAD). Furthermore, the VTD vs. TD analysis is not wholly relevant to UK practice

as TD is not currently routinely used in the NHS. A more appropriate comparator would be
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CTD, which is routinely used in the UK, but this has not been included in the MS economic

analysis.

The estimation of long term survival and progression free survival is based upon surrogate
outcomes for post-induction response (CR, PR, NR). However, there is not a good fit
between post-induction response and OS and time to progression compared to estimates
from the PETHEMA trial, and the results presented are systematically biased in favour of the

intervention.

5 End of life

NICE end of life treatment criteria were not applicable and not included in the MS.

6 Innovation

The manufacturer did not consider the treatment to be innovative and this was not included
in the MS.

7 DISCUSSION

7.1 Summary of clinical effectiveness issues

The MS includes evidence on the clinical effectiveness of bortezomib for induction therapy in
multiple myeloma before high dose chemotherapy and autologous SCTation, though only
two of the five included trials are relevant to the NICE scope. Results presented in the MS
suggest that VTD is superior to TD for ORR, CR and PFS. No differences were found
between treatments for OS so it is unclear how well surrogate short-term response
outcomes correlate with long-term survival. Other issues around the long-term outcomes,
such as high censoring of data and confounding of post-induction consolidation/maintenance

treatments, raise concerns over the reliability of the data.

7.2 Summary of cost-effectiveness issues

The MS includes evidence on the cost-effectiveness of bortezomib-based induction
regimens through the submission of three analyses: VTD compared to TD, PAD compared
to VAD, and VD compared to VAD. The MS considers the analysis of VTD vs. TD to be the
most relevant because it contains a comparator relevant to the scope, i.e. a thalidomide-
based regimen. The other two analyses do not meet the NICE scope. Furthermore, the

analysis included is not wholly relevant to UK practice as TD is not currently routinely used in
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the NHS. A more appropriate comparator would be CTD, which is routinely used in the UK,

but this has not been included in the MS economic analysis.

State transition models for each of the analyses were developed with a similar structure. The
model structure is consistent with the clinical pathway of care for multiple myeloma, including
the distinct phases of treatment for induction, SCT, and subsequent lines of treatment after
disease progression. The estimation of long term survival and progression free survival is
based upon surrogate outcomes for post-induction response (CR, PR, NR). However, there
is not a good fit between post-induction response and OS and time to progression compared
to estimates from the PETHEMA trial, and the results presented are systematically biased in

favour of the intervention.
The model results suggest that a bortezomib-based therapy is a cost effective option for a

willingness to pay threshold of £30,000 per QALY, The results should be treated with

caution, due to the issues noted above.
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9 APPENDIX 1

9.1 Clinical effectiveness critique of the Hovon, IFM and MRC MMIX trials

9.1.1 Context and description of the Hovon, IFM and MRC MMIX trials

The three additional studies presented in the MS (without thalidomide as comparator and
therefore outside the NICE scope) are:

e Hovon trial®*

which evaluates bortezomib, doxorubicin and dexamethasone (PAD) vs
vincristine, doxorubicin and dexamethasone (VAD);

e IFM trial®® which evaluates bortezomib and dexamethasone (VD) vs vincristine,
doxorubicin and dexamethasone (VAD), with and without intensification therapy;

¢ MRC MMIX trial” which evaluates cyclophosphamide, thalidomide and
dexamethasone (CTD) vs cyclophosphamide, vincristine, doxorubicin and

dexamethasone (CVAD).

Summary details relating to trial design, methodology and patient characteristics for the
three trials are reported in the MS in Section 6.3 (p.49-67). The trials differ in their study
design in terms of the interventions, comparators and the treatment pathways, and differ
also from the Pethema and Gimema trials. In both the Hovon and IFM trials, some patients
had a second consecutive ASCT which, according to the ERG clinical expert, is not standard
UK practice (some patients may have a second ASCT but this will be held back until after
relapse and would not be given consecutively). In all three studies groups appear to be well-
balanced with respect to patient baseline characteristics. For the Hovon and IFM trials, the
data appear similar to the Pethema and Gimema trials on observation. For IFM, it is not
possible to see the comparison of VAD and VD without intensification therapy (as these are
not reported separately). The ISS stage of patients in the MRC MMIX trial appeared to differ
from the other four trials in that there were a higher proportion of patients with ISS stage Il
and a lower proportion of patients with ISS stage |I. The ERG clinical expert notes that the
MRC MMIX trial is more reflective of UK patients in terms of ISS disease stage. In addition,

the MRC MMIX trial included patients >65 years which again is reflective of UK practice.

9.1.2 Manufacturer and ERG assessment of trial quality

The MS provides a quality assessment of the included trials in Section 6.4 and Table 23 (MS

p. 79-80) with a more detailed assessment in MS Appendix 3. The quality assessment in the
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MS follows the NICE criteria and is appropriate. The ERG carried out an independent quality

assessment and this is shown in Table 26Error! Reference source not found..

Table 26: Manufacturer and ERG quality assessment of Hovon, IFM and MRC MMIX

trials

NICE QA criteria for RCTs Hovon IFM MRC MMIX
1. Was the method used to generate random MS: Low risk Low risk Low risk
allocations adequate? ERG: | Low risk Unclear risk | Low risk

IFM trial — patients were ‘centrally randomised’ to treatment arms, but it is unclear what method was
used to generate the randomisation sequence.

2. Was the allocation adequately concealed? MS: Low risk Low risk High risk

ERG: | Low risk Low risk Unclear risk

Comment: Hovon trial — patients were randomised using a web-based application. IFM trial — patients
were randomised centrally. MRC MIX trial — the method used to conceal allocation is not described;
the trial paper7 states that “randomisation was on a 1:1 basis and open-labeled” (p. 443), which may
be why the manufacturer marked this as ‘high risk’, but the ERG suggests that this refers to the trial
being unblinded rather than to allocation concealment.

3. Were the groups similar at the outset of the MS: Low risk Low risk Low risk

study in terms of prognostic factors, e.g. severity of | ERG: | Low risk Unclear risk | Low risk
disease?

IFM trial — this is difficult to assess as data were only reported for the two VAD groups together and
the two VD groups together.

4. Were the care providers, participants and MS: High risk | Low risk Low risk

outcome assessors blind to treatment allocation? If | ERG: | High risk | High risk High risk
any of these people were not blinded, what might
be the likely impact on the risk of bias (for each
outcome)?

Comment: The Hovon, IFM and MRC MIX trials were open-label trials. IFM trial — response rate
outcomes were assessed by an independent review committee (which is why the manufacturer has
marked this as ‘low risk’), but it is unclear if they were blinded to patient treatment allocation.

5. Were there any unexpected imbalances in drop- | MS: Low risk Low risk Low risk

outs between groups? If so, were they explained or | ERG: | Low risk Low risk Low risk
adjusted for?

6. Is there any evidence to suggest that the authors | MS: Low risk Low risk Low risk

measured more outcomes than they reported? ERG: | Low risk Low risk Low risk

Comment: IFM trial — it should be noted that results were not reported for VAD without intensification
and VD without intensification.

7. Did the analysis include an intention to treat MS: Low risk Low risk Low risk
analysis? If so, was this appropriate and were ERG: | Low risk Low risk Low risk
appropriate methods used to account for missing

data?

Comment: ITT analyses were used in the Hovon and MRC MIX trials (for response rates and
proportion of patients who underwent SCT only in MRC MIX). PFS and OS in MRC MMIX were
analysed in the per protocol population, according to actual treatment received, including five patients
who crossed over from CVAD to CTD.” As the number of randomised patients not included and who
crossed over is small, this is unlikely to have affected the results. ITT analyses were used in the IFM
trial for all the efficacy outcomes except response rates, which were assessed in the “evaluable
population”.5 As the number of patients not included is similar across arms, this is unlikely to have
affected the outcomes.

Note. These questions are usually answered with ‘yes’, ‘no’ or ‘unclear’. However, in the MS the
manufacturer has answered these using ‘low risk’, ‘high risk’ and ‘unclear risk’, so the ERG has
followed this approach for ease of comparison. ‘Low risk’ = ‘yes’ and ‘high risk’ = ‘no’ (except for
question 6).
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The ERG’s quality assessment agreed with the manufacturer’s on all criteria for the Hovon
trial, but differed to the manufacturer’s for the IFM and MRC MMIX trials on the criteria of
randomisation, allocation concealment, similarity of patient baseline characteristics and

blinding.

9.1.3 Key clinical effectiveness results

The manufacturer reported all relevant results from the three trials. For the IFM trial, the MS
reported results which included patients receiving intensification therapy so it was not
possible to compare VAD and VD groups without the effects of intensification therapy. In
response to the ERG clarification questions, the manufacturer subsequently supplied the

data for the VD and VAD arms without intensification therapy and these are presented here.

Primary outcome — Response rates

The MS presents results for response outcomes in MS Table 24 (p.83-84) and in the

questions for clarification response (for the IFM trial). ORR results for the Hovon, IFM &

MRC MMIX trials correspond to the sum of the individual response rates.

o ORR post-induction was achieved in a significantly greater number of patients receiving
a bortezomib regimen compared to a non-bortezomib regimen (Hovon PAD 84.2% vs
VAD 61.3%, p<0.001; IFM VD 77.5% vs 59.5%, p=0.0029) which was maintained post-
transplant in the Hovon trial only.

¢ Significantly higher ORR post-induction was reported in the CTD arm compared to
CVAD (MRC MMIX 82.5% vs 71.2%, p<0.0001) but rates were similar post-transplant.

o Significantly higher CR post-induction was achieved in patients receiving a bortezomib
regimen compared to a non-bortezomib regimen in one trial (Hovon PAD 11% vs VAD
2.9%, p<0.001) which was maintained in the post-transplant period.

e CR was significantly higher in the CTD arm compared to CVAD post-induction and post-
transplant (MRC MMIX CTD 13.0% vs CVAD 8.1%, p=0.0083; CTD 33.3% vs CVAD
25.4%, p=0.00052, respectively).

o Higher nCR was achieved in bortezomib regimens (PAD or VD) compared to VAD post-
induction (Hovon and IFM trials, although only statistically significant in the IFM trial). No
significant differences in either trial post-transplant.

e VGPR was higher in bortezomib regimens (PAD or VD) compared to VAD post-
induction and post-transplant (Hovon and IFM, only statistically significant in IFM trial).

e VGPR post-induction was significantly higher in patients receiving CTD compared to
those receiving CVAD (MRC MIX trial) but this was not maintained post-transplant.
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¢ PRrates post-induction and post-transplant were lower in the bortezomib groups (PAD
or VD) compared to VAD (only statistically significant post-induction in [FM).

e Post-induction PR was similar in the two groups in the MRC MMIX ftrial, but significantly
higher in the CVAD arm compared to CTD arm post-transplant.

o No differences between treatment groups in patients experiencing disease progression

in any of the three trials

Secondary outcomes — disease progression and survival

For the longer-term outcomes of PFS, TTP and OS, comparisons between trials are difficult

due to the different treatment pathways employed by the trials. Additionally, for both the

Hovon and IFM trials, the MS states (p.53-54) that the maintenance therapies following

induction may confound the long-term outcomes, and neither PFS nor OS were adjusted for

maintenance. The ERG would agree with this and notes that these results should therefore
be interpreted with caution.

e PFS was significantly longer in the bortezomib group (PAD or VD) compared to the VAD
group (Hovon and IFM ftrials); no differences in PFS between the CTD and CVAD
groups (MRC MMIX trial).

o For TTP, there was a statistically significant lower HR in patients treated with
bortezomib (PAD or VD) compared with VAD (Hovon and IFM trials).

¢ Median OS was not reached and there were no statistically significant differences in OS

between treatment arms in any of the trials.

Proportion of patients undergoing SCT

The MS reports the proportion of patients who underwent ASCT (MS Table 28, p.93) and in
the ERG questions for clarification response (for the IFM trial), but states that the studies
were not powered for this endpoint (MS p.93). The trial data show that similar proportions of
patients in the two treatment groups underwent ASCT for all three trials though no statistical

tests were reported.

Cytogenetic risk subgroup

Subgroup results are only available for the Hovon trial as data from the IFM trial included
patients receiving intensification therapy, and no subgroup results were reported for the
MRC MMIX trial.
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The MS reported response rates for patients with high and standard cytogenetic risk in MS
Table 29 (p.94-95). In patients with both high risk and standard risk cytogenetics, the
CR/nCR rate post-induction and post-transplant was higher in the bortezomib (PAD) arm
compared with the VAD arm, but no statistical comparison was reported so it is not clear

whether these results were statistically significant.

The MS reported PFS and OS for patients with high and standard cytogenetic risk in MS
Table 30 (p.94-95). PFS and OS were significantly longer in the PAD arm compared to VAD
in the high risk subgroup. No other differences were observed between treatment arms. TTP

was not reported in this subgroup.

Adverse Events

The MS presents data for AE in the post-induction period in MS Section 6.9 (p.102-102),
withdrawal rates in MS Appendix 8 and data presented in response to ERG clarification
questions. Patients receiving bortezomib (PAD) experienced statistically significantly more
grade 3/4 AE (Hovon) and serious AE (Hovon). In the MRC MMIX ftrial, there was a
significantly higher incidence of any serious AE in patients receiving CVAD compared to

those receiving CTD.

The most frequently-occurring grade 23 AEs and AEs of special interest to bortezomib
treatment are presented in MS Tables 43 (p.105) for the Hovon trial and in response to ERG
clarification questions for the IFM trial. On observation of the data it appears that peripheral
neuropathy occurred more frequently in those receiving bortezomib (PAD or VD) in the
Hovon and IFM trials. In addition, there was a higher incidence of thrombocytopenia and
herpes zoster (Hovon) and lymphopenia (IFM) in those receiving bortezomib (PAD or VD)
compared to VAD, but a lower incidence of mucosal inflammation (IFM). The MS does not
present statistical tests for AE data so it is unclear whether any of these differences are
statistically significant. There were no statistically significant differences in withdrawals for
the Hovon trial (no withdrawal rates available for the IFM trial and the MRC MMIX trial).

Summary of results

Results of the three RCTs included by the MS that evaluated interventions/comparators
outside the NICE scope (Hovon, IFM and MRC MMIX) were presented in this appendix.
Patients with MM, eligible for HDT-ASCT, who received bortezomib (PAD or VD) had a
statistically significantly higher ORR post-induction (Hovon and IFM trials) and post-
transplant (Hovon trial only). For other response outcomes (CR, nCR, VGPR), there tended

to be a favourable effect observed in the bortezomib arms (PAD or VD) but results were only
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statistically significant for one or other trial (Hovon or IFM) and not always maintained post-
transplant. In contrast, PR rates in the Hovon and IFM trials were lower in the bortezomib
groups (PAD or VD) compared to VAD (only statistically significant post-induction in the IFM
trial). In the MRC MMIX trial, CTD treatment was significantly more favourable compared to
CVAD for ORR (post-induction only), CR (post-induction and post-transplant) and VGPR

(post-induction only). There were no differences in disease progression for any trial.

PFS was significantly longer in the bortezomib group (PAD or VD) compared to VAD (Hovon
and IFM); there were no differences between the CTD and CVAD groups (MRC MMIX). For
TTP, there was a statistically significant lower hazard of progression in patients treated with

bortezomib (PAD or VD) compared with VAD (Hovon and IFM). There were no statistically

significant differences in OS or the proportion of patients undergoing SCT for all three trials.

Patients receiving bortezomib (PAD) experienced statistically significantly more grade 3/4
AE (Hovon) and serious AE (Hovon), whilst patients receiving CVAD experienced a

significantly higher incidence of any serious AE compared to CTD (MRC MMIX).

9.1.4 Mixed treatment comparison

This Appendix provides further details and critique of the MTC within the MS. As stated in
Section 3.1.7 of this report, the rationale for doing an MTC is given and is appropriate;

however, some assumptions relating to the MTC may not be valid.

Methods for ascertainment of studies

Searches undertaken for the systematic review of clinical effectiveness included all potential
comparators so no additional searches were performed for the MTC. This strategy, using the
interventions bortezomib, thalidomide, vincristine and cyclophosphamide as monotherapy or
in combination with any other intervention, is probably wide enough to have identified all
trials relevant to an MTC. However, inclusion/exclusion criteria for the MTC are not
adequately reported. It is stated in the MS Section 6.7.1 (p.96) that ‘all comparators which
could potentially contribute to an MTC were included at the search stage, and only excluded
at citation screening’. No further details are reported. No details are given on
included/excluded studies for the MTC or reasons for exclusions; the only comment given is
that ‘the MRC MMIX does not assess a bortezomib-based regimen but it is relevant to the
MTC’ (MS Section 6.2.4, p.46). No QUOROM flow chart is presented for the MTC. Data from
the five included RCTs is extracted and tabulated in the systematic review of clinical

effectiveness (Baseline characteristics in MS Section 6.3, Results in MS Section 6.5). Data
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for the MTC is presented in MS Table 32 (p.98). All trials used in the MTC were critically
appraised in the systematic review of clinical effectiveness section (MS Section 6.4). Risk of
bias for the five included studies is presented in Table 23 and Appendix 3 of the MS and
briefly discussed in MS Section 6.4.3. No studies were judged to be of poor quality and no
trials were excluded because of any potential risk of bias. In addition, the MTC was only
performed on two outcomes (TTP and OS) and no justification was given for excluding other

outcomes which could have been used and may not have been so heterogeneous.

Network of evidence

The MTC was based on the Pethema, Gimema, Hovon, IFM and MRC MMIX RCTs. A visual
network diagram was provided for the MTC (MS Section 6.7.3, p.97). This shows no
connected network of evidence; that is, no single network could be formed. In order to
provide a network it was necessary to rely on a series of assumptions. An explanation is
provided for the assumptions made (i.e. that CVAD and VAD are clinically equivalent and
that TD and CTD are clinically equivalent based on clinical opinion) and it is acknowledged
in the MS that they add uncertainty to the analysis. Two key bortezomib-based trials
(Pethema and Gimema) connect VTD and TD, whilst the other two bortezomib-based trials
connect VD and PAD with VAD (IFM and Hovon respectively). The assumption that CVAD is
equivalent to CTD and that TD is equivalent CTD allows the two separate networks using the
four bortezomib trials to be ‘connected’ via the MRC MMIX trial which connects CTD and
CVAD. ltis stated in MS Appendix 14 that clinicians on the Advisory Board were ‘reasonably
comfortable with the assumption that CVAD and VAD would be equivalent regimens’ and
‘felt that the assumption that TD and CTD are equivalent could be used.’ The ERG clinical
expert agrees that they are probably equivalent whilst acknowledging the absence of
randomised data. It is the ERG’s opinion that such assumptions are not fully justified (given

the lack of trial evidence) and therefore may not be valid.

Statistical Analysis

Overall statistical procedures used for the MTC are reported but specific details of the
analyses for the two outcomes (OS and TTP) are limited. The MTC for TPP and OS was
conducted using time-to-event data (ITT) and where HR or Cl data were missing or
incomplete, these were derived from digitalised versions of the Kaplan-Meier survival curves
from the clinical trial reports. OS data was not reported in the Gimema trial so this trial was
not included in this analysis. Thus the VTD vs. TD OS comparison was based solely on data
from Pethema making results less tenable. TTP data were not available from the Gimema

and MRC MMIX trials so PFS data was used as a proxy.
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A fixed effect (FE) model was performed as the base case which assumed no heterogeneity
between RCTs. This is not fully justified and seems contradictory to the rationale for not
doing a standard pairwise meta-analysis as the trials were deemed too heterogeneous. A
random effects (RE) model was also conducted as a sensitivity analysis to take into account
heterogeneity. The MS states for both OS and TTP that the deviance information criteria
(DIC) assessment of model fit supported the use of the FE model (OS: FE DIC = 0.822 vs.
RE DIC =0.833; TTP: FE =-3.604 vs RE = -2.276; updated data after clarifications OS: FE
DIC =1.663 vs. RE DIC = 1.65; TTP: FE =-2.902 vs RE =-1.1 to 1-.5). That is, as the FE
model has the lower DIC and is more parsimonious (fewer parameters) it is assumed to be
the most appropriate. However, given the small difference between FE and RE DIC and the
acknowledged heterogeneity across the included trials, the ERG considers that an RE model
would be the most appropriate as it allows for variability between treatment effects estimated
by individual studies even though there are not enough data in the network to robustly

estimate such a model.

Bayesian MTC analyses were used to compare the different treatments. The models
employed Markov chain Monte Carlo simulation, based upon 20,000 iterations after 10,000
burn-in iterations (to ensure the model had converged on the posterior distribution). A vague
prior was assumed for the treatment effects (0, 10000) for the FE model. A vague prior was
also assumed for the treatment effects (0, 10000) for the RE model and a weakly informative
prior (0, 2) for the between-study standard deviation. It is stated in the MS (p101) that the
prior distribution for the RE model was somewhat dominating the posterior distribution due to
the limited data points available. When there is a limited number of trials it may be
appropriate to use a more informative prior distribution for between-study standard
deviation.”® The ERG suggests that a sensitivity analysis using a more informative prior such
as (0, 0.6) could have been performed which would still be reasonably uncertain and

acknowledge the possibility of heterogeneity between studies.

Sampled values were used to estimate the posterior medians, 95% credible intervals (Crl)
for the HRs and the probabilities for the HRs to be smaller than 1. Treatment efficacy was
assessed according to the probability of each treatment having the largest beneficial effect,
calculated as the proportion of simulations in which the treatment was ranked as most

efficacious.
Although heterogeneity is recognised in the MS there are no numerical estimates of the
degree of heterogeneity and no meta-regression using covariates to explore heterogeneity.

However, given the limited amount of data available it may not be is possible to do this. Also,
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no sensitivity analyses were undertaken on the trials included or on alternative prior
distributions for model parameters. The MTC model was built in WINBUGS 1.4 and
programming codes used in both the FE and RE models are provided (MS Appendix 17)

which appear reasonable.

Results

Results are presented through a series of tabulations with no illustrations for the two
selected outcomes (OS and TTP). TTP was not a primary outcome for any of the included
trials and OS was a primary outcome for the MRC MMIX trial only. These two outcomes are
likely to suffer confounding due to additional treatment post-SCT for patients in the Gimema,
Hovon and MRC MMIX trials. The results are presented in terms of a simultaneous
assessment ranking of superiority, pairwise comparisons of superiority (for three
interventions and two comparators), and pairwise assessment of HRs for five interventions.
The MTC should provide a full set of HRs for all ten comparisons, effectively combining all
the direct evidence and indirect evidence for each comparison. However, only six pairwise
comparisons are presented; the four omitted are those comparing bortezomib-containing
regimens (PAD vs VD, VD vs VTD and PAD vs VTD) and CVAD/VAD vs CTD/TD. No
tabulation of direct comparisons and multiple comparisons is provided. Direct data exist for
only four comparisons and for three of these comparisons only one trial is available. When
direct evidence is available, it agrees with the results of the MTC although one comparison is

not presented for the MTC.

Comparisons of MTC results using both FE and RE models are reported (MS p.100-2) and
are broadly similar, although RE Crls are wider. (NB. Updated data after manufacturer
clarifications produced similar results). Very limited narrative comments on the results are
presented in the MS. For TTP it is stated that VTD had the highest probability of being the
most effective treatment. Bortezomib-based regimens had probabilities close to 100% (FE
model) or >50% (RE model) of being superior to CTD. Patients treated with VTD had
significantly lower HR compared with CTD treated patients (FE model only). For OS VTD
had the highest probability of being the most effective treatment followed by VD, PAD,
CTD/TD and VAD/CVAD. No discussion of the results is presented. No mention is made of
the fact that all 95% Crls for HRs using the RE model and all Crls for OS and most for TTP
using the FE model exceed 1 which is indicative of an unstable model with not enough data.
However, a statement is made that the limitations of the MTC due to the assumptions made
and the heterogeneity in the trial designs means that results should be treated with ‘utmost
caution’ (MS p.98). There is no comment in the MS on how results compare to other

reviews, meta-analyses, studies or to routinely collected data. The direction and magnitude
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of pairwise comparisons are stated to be consistent across the MTC analyses that were
performed but not all results are presented (as mentioned above). The MS reports that a
comparison of direct and indirect evidence comparing bortezomib-based induction therapy

with CTD is not possible due to lack of head-to-head data.

Conclusion

Overall the methods and execution of the MTC appear adequate. However, there are two
key concerns: firstly, the assumptions made for devising a network of evidence with the
resulting network not forming a closed loop necessary for an MTC; and secondly, issues of
heterogeneity, with too much heterogeneity for a FE model to be credible but too few data to
fit a RE model.

9.2 Economic analysis

CEA Methods

The two additional models submitted by the manufacturer, for PAD vs. VAD and VD vs.
VAD, have the same structure as the VTD vs. TD model considered in Section 4.2. They
estimate the cost-effectiveness of PAD vs. VAD and VD vs. VAD in patients with newly
diagnosed MM. As with the VTD vs. TD model, the models adopt a lifetime horizon, with
monthly cycles. Costs and outcomes are discounted at 3.5% per annum and the models

take the perspective of the NHS England and Wales.

The principal clinical-effectiveness measures were derived from the relevant clinical trials
(Hovon,3 IFM5), for post induction response rates (CR, PR and NR), induction mortality rates,

SCT rates, and post induction progression.

The models use the same utilities as the VTD vs. TD model and costs are obtained from the

same sources.

The models explore parameter uncertainty in both one-way and probabilistic sensitivity
analyses (MS Section 7.7.7 p.192 and MS Section 7.7.8 p.197). Several scenario analyses
are also performed. The MS does not report clinical plausibility / external validity of the
extrapolated portions of these models against long term survival data (MS p.183). This is
only done for the VTD vs. TD model.
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The results from the economic evaluation are presented in MS Table 93 (p.192) as
incremental cost per QALY gained for PAD vs. VAD and VD vs. VAD.

For the base case, an incremental cost per QALY gained of £11,041 is reported (see Table
27) for PAD vs. VAD, and £14,446 for VD vs. VAD.

Table 27: Base case cost-effectiveness results for PAD vs. VAD and VD vs. VAD

Technologies | Total Total | Total Incre- Incre- Incre- ICER (£) incre-
costs LYG | QALYs mental mental mental mental (QALYs)
(£) costs (£) LYG QALYs

VAD (Hovon) | £49,359 | 4.41 291

BAD £50.632 | 5.72 384 +£10,274 1.31 0.93 £11,041

VAD (IFM) £50,163 | 4.42 291 | +£12,710 1.22 0.88 £14,446

VD £62,874 | 5.64 3.79

The probability that PAD is a cost effective option over VAD at £20,000 and £30,000
willingness-to-pay thresholds is estimated to be 84% and 89% respectively. The probability
that VD is a cost effective option over VAD at £20,000 and £30,000 thresholds is estimated

to be 69% and 83% respectively.

9.2.1 Critical appraisal of the manufacturer’s submitted economic evaluation

Please refer to Section 4.2 for a critical appraisal of these models.

9.2.2 Modelling approach / Model Structure

The structure of the PAD vs. VAD and VD vs. VAD models is identical to the structure of the

VTD vs. TD model. Please see Section 4.2.1 for further details.

The model captures the impact of the intervention and differential response to induction

therapy with separate health states for CR, PR and NR post-induction. Time to progression

(TTP) transition probabilities are derived from Hovon and IFM trial data®® for each category
of response (CR, PR and NR) and by treatment. As with the VTD vs. TD model, transition

probabilities to 3™ and further lines of treatment are derived from the APEX trial data which

compared bortezomib monotherapy with high dose dexamethasone in patients with relapsed

multiple myeloma.’® Parameter estimates obtained from median survival by response

category in the MRC VII tria

response.
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Given that the PAD vs. VAD and VD vs. VAD models have the same structure as the VTD

vs. TD model, the ERG considers that they have the same limitations (Section 4.2.1).

9.2.3 Patient Group
The patient group included in the PAD vs. VAD and VD vs. VAD models is adult patients

with previously untreated multiple myeloma, eligible for HDT-SCT. The characteristics of the
modelled populations are not specified. However as the main trials used for the model
outcomes of PAD vs. VAD and VD vs. VAD are the Hovon® and IFM® trials respectively, the

modelled cohorts can be assumed to have these patient characteristics (MS Table 18, p.64).

Our clinical expert considers that the clinical characteristics of the trial populations are

representative of clinical practice in the UK, with the exception of ISS Stage.

9.2.4 Interventions and comparators

For PAD vs. VAD, bortezomib is administered in combination with doxorubicin and
dexamethasone (PAD) for 3 cycles of 28 days vs. vincristine, doxorubicin and
dexamethasone (VAD) (based on the Hovon RCT?).

For VD vs. VAD, bortezomib is administered in combination with dexamethasone (VD) for 4
cycles of 21 days vs. vincristine, doxorubicin and dexamethasone (VAD) (based on the IFM
RCT®).

The scope for this appraisal, developed by NICE, is for ‘bortezomib in combination with other
chemotherapy regimens for induction therapy’ compared to ‘chemotherapy regimens
containing thalidomide’. The modelled analyses PAD vs. VAD, and VD vs. VAD are both

therefore outside of the NICE scope.

9.2.5 Clinical Effectiveness

The clinical effectiveness parameters which are specific to the PAD vs. VAD and VD vs.
VAD models are given below. All other model clinical parameters, and issues arising, are

discussed in Section 4.2.4.
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The proportion of patients with post-induction CR, PR or NR by treatment arm was informed
by the Hovon and IFM CSRs.%® These data are presented in Table 28 (extract of MS Table

50, p.123) and enter the economic model as baseline risks.

Table 28: Post-induction response rates used in PAD vs. VAD and VD vs. VAD models

Trial Treatment Comparator
Hovon PAD VAD
N=417 N=416
CR (CR+nCR+VGPR) 209 (50.1%) 81 (19.5%)
PR 142 (34.1%) 174 (41.8%)
NR (MR+SD+PD) 66 (15.8%) 161 (38.7%)
IFM 2005 VD without DCEP VAD without DCEP
N=121 N=121
CR (CR+nCR+VGPR) 49 (40.8%) 19 (15.7%)
PR 44 (36.7%) 53 (43.8%)
NR (MR+SD+PD) 27 (22.5%) 49 (40.5%)

CR: complete response; NR: non responders; MR: minimal response; PD: progressed disease; PR: partial

response; SD: stable disease; VgPR: very good PR;

The proportions of patients receiving SCT are obtained from the Hovon and IFM CSRs and

are given in Table 29 (extract of MS Table 52 p.124).

Table 29: Total SCT proportions by treatment arm for PAD, VAD, VD and VAD

treatments

Treatment Total SCT
PAD (N=417) 354 (84.9%)
VAD (N=416) 348 (83.7%)
VD (N=121) 100 (82.6%)
VAD (N=121) 106 (87.6%)

Mortality rates by treatment arm during the induction phase were taken from the Hovon and

IFM studies and are given in Table 30. Mortality rates by treatment arm during the transplant

period were also obtained from these two studies (MS Table 51, p.123).
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Table 30: Mortality rate during induction period by treatment arm

Treatment Mortality rate during Monthly probability of
induction (6 months) death during induction

PAD 4.6% (19/410) 1.6%

VAD 5.6% (23/411) 1.9%

VD 0.7% (1/135) 0.2%

VAD 3.7% (5/136) 0.9%

TTP transition probabilities are derived from exponential curves fitted to the Hovon and IFM
trial data. Weibull and log-logistic fits are explored by the manufacturer in scenario analyses
as alternatives to the exponential fits, although the MS notes that the Weibull and log-logistic
parametric fits lack face validity and clinical plausibility (MS p.140-141). Treatment effects
were calculated in parametric regression analyses and are used to modify the baseline
transition probabilities. The parameters of the TTP curves for each distribution are given in
MS Table 56 (p.127).

9.2.6 Patient outcomes

Patient outcomes for the PAD vs. VAD and VD vs. VAD models are discussed in Section

4.2.5. They are identical to the outcomes used in the VTD vs. TD model.

9.2.7 Resource use

Resource use assumptions for the PAD vs. VAD and VD vs. VAD models are given below in
instances where they differ to the assumptions in the VTD vs. TD model. For all other

resource use assumptions, which are general to all three models, see Section 4.2.6.

The treatments of the induction regimens for each of the analyses were based upon those

from the Hovon® and IFM?® trials using the same dosages and durations of treatment.

For PAD vs VAD: 3 cycles were used for induction therapy based on the Hovon trial.
Doxorubicin was administered on days 1-4 of the treatment cycle with a dosage of 9 mg/m?2.
Dexamethasone was administered on days 1-4 and days 9-12 and 17-20 of each treatment

cycle during each cycle. The dosage of dexamethasone was 40 mg.

For VD vs. VAD: 4 cycles were used for induction therapy based on the IFM trial.

Doxorubicin was administered on days 1-4 of the treatment cycle with a dosage of 9 mg/m?2.
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Dexamethasone was administered on days 1-4 for all cycles and days 9 to 12 for cycles 1

and 2. The dosage of dexamethasone was 40 mg.

9.2.8 Costs

Refer to Section 4.2.7 for general cost details for all models. The unit costs associated with
each of the 1*' line induction therapies, drugs, prophylaxis, administration and monitoring are
shown in MS Table 68 (p.163), and summarised Table 20 for the PAD vs. VAD and VD vs.
VAD models.

Table 31: Unit costs associated with the 1% line induction therapies: drugs,

prophylaxis, administration and monitoring

PAD VAD
Average cost of a course of treatment £9,692.09 £705.17
Prophylaxis £80.65 £53.37
Administration £781.00 £781.00
Monitoring cost £520.06 £520.06
TOTAL £11,073.80 £2,059.60

VD VAD
Average cost of a course of treatment £12,260.91 £898.34
Total prophylaxis £80.65 £71.15
Administration Cost £1,069.00 £1,069.00
Monitoring cost £693.42 £693.42
TOTAL £14,103.98 £2,731.91

The ERG has checked the costs used in the model with the referenced sources. All relevant

costs have been considered and the manufacturer’s approach is reasonable.

9.2.9 Consistency/ Model validation

The MS does not report if checklists were used for internal validation of the PAD vs. VAD
and VD vs. VAD models. No validation of outputs from these models against external data

is reported in the MS.

9.2.10 Assessment of Uncertainty

Refer to Section 4.2.9 for a description of the work described in the MS to assess model

uncertainty.
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One-way sensitivity analyses

Results of the one-way sensitivity analyses for the PAD vs. VAD and VD vs. VAD models
indicate that the ICER is most sensitive to post-induction CR mortality and drug costs. For
the VD vs. VAD model the tornado diagram also shows sensitivity to the TTP hazard ratio for
the PR group (MS Figure 25, p.195).

Scenario Analysis

Refer to Section 4.2.9 for general details.

Results are presented for 24 scenarios in MS Table 95 (p.200). The ERG was unable to
reproduce the exact results in MS Table 95 for a small number of scenarios in the PAD vs.
VAD and VD vs. VAD models but the differences in final ICER values were not substantial.
In all analyses ICERs remain below or close to £30,000/QALY.

Probabilistic Sensitivity Analysis

Please refer to Section 4.2.9 for general details.
The probabilities that PAD is a cost-effective option compared to VAD at the £20,000 and
£30,000 willingness-to-pay thresholds are estimated to be 84% and 89% respectively. The

corresponding probabilities for VD vs. VAD are 69% and 83% (MS Table 96, p.204).

The ERG notes that the probabilistic and deterministic sensitivity analysis results are

consistent for these two models.
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Issue 1 Proportion of patients who underwent SCT (p7)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The ERG’s assertion that “Data for
the proportion of patients who
underwent stem cell transplant
(SCT) were not powered nor were
statistical tests reported so results
are uncertain.” (p7) is incorrect.

We suggest this sentence be
removed from the ERG
report.

Data for the proportion of patients who underwent
SCT is clearly reported in PETHEMA CSR p45
and MS p74, and the proportions are materially
different between the TD group (61.4% 78/127)
and the VTD group (80.8% 105/130). Also,
whether a patient undergoes SCT or not is a
tangible, binary and certain measure. Therefore,
the ERG’s conclusion that “results are uncertain”
is unfounded.

The results are proportions of
patients with the differences not
tested statistically and the
analysis was not powered.

The text on p.7 has been
amended to say that it is unclear
whether there is a significant
difference between groups.

Issue 2 Trial sponsorship / grants (p14)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The use of the word “However” is
incorrect and misleading in the
following sentence on p14. “The MS
states that the trials were
independently conducted and not
sponsored by the manufacturer (MS
p.48). However, the Pethema trial
publicationl states that the trial was
sponsored by the Spanish Pethema
Foundation and that Janssen-Cilag
and Pharmion supported the study
costs through two grants to
Pethema.”

We suggest the word
“however” be removed from
the sentence.

While Janssen-Cilag (and Pharmion) indeed
supported the trials by providing the study drugs
free-of-charge and also the educational grants,
the trials were investigator initiated studies over
which Janssen-Cilag had no control (e.g. design
of the trial, protocol writing, execution of the
studies, analysis of the results). Therefore, the
comments on MS and those on the PETHEMA
study publication are entirely consistent. As such,
the use of the word “however” is both incorrect
and misleading.

Not a factual error. No action.






Issue 3 Definition of ORR (p18)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The definition of ORR in p18
(“Overall response rate (ORR)
defined as CR+nCR+VGPR+PR”) is
not correct in all trials.

We suggest this definition be
changed to

“Overall response rate
(ORR) defined as the total
proportion of patients who
achieve PR or better”

Please see Issue 4 below.

See below.

Issue 4 Comparability of ORR results across trials (p18, p21, p31)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The following statements are
incorrect

“The ORR results across the two
trials therefore cannot be directly
compared.” (p18)

“(D)ifferent definitions of ORR
between the Pethema and Gimema
trials means that results cannot be
directly compared and should be
interpreted with caution.” (p21)

“ORR is defined differently in the
Pethema trial compared to the
Gimema trial (and other three trials)
making comparisons difficult.” (p31)

We suggest the second
paragraph on p18 (“ORR
results for the Pethema and
Gimema...”) and the quoted
sentence in p21 and p31 be
removed from the ERG
report.

The ORR results are in fact comparable between
PETHEMA and GIMEMA trials because ORR is
defined as “the total proportion of patients who
achieve PR or better” (MS 6.3.5 p66).

For example, in the case of PETHEMA (MS Table
24, ERG Table 5), the number of patients in the
VTD group who achieve ORR can be calculated
as

46 (CR) + 18 (nCR) + 46 (PR) = 110 (ORR)
33 for VGPR should not be added because it will
result in double-counting.

In GIMEMA (ERG Table 5), as nCR, VGPR and
PR are distinct response categories, for the VTD
group,

44 (CR) + 29 (nCR) + 73 (VGPR) + 74 (PR) =
220 (ORR)

Since ORR means “PR or better” in both cases,
ORR results are comparable across trials.

Thank you for the further
clarification. Our comment
stemmed from the statement in
the MS (p.67):

‘ORR is calculated from these
measures combined, as the total
proportion of patients who
achieve PR or better;
ORR=CR+nCR+VGPR+PR.’

The paragraph on p.18 of the
ERG report has been amended
and we have removed the text
stating that ORR results cannot
be compared on p.21, 25 and
31.






Issue 5 Response rate as a predictor of long-term outcomes (p31)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The following statement in the ERG
report is incorrect.

“Response rate is a surrogate
outcome and it is not clear how good

a predictor of long term outcomes it
is; post-transplant response may be
better than post-induction response.”

(p31)

We suggest the following
sentence in p31 be removed.

“There are uncertainties
around the appropriateness
of the primary outcome
measure in these trials.
Response rate is a surrogate
outcome and it is not clear
how good a predictor of long
term outcomes it is”

As noted in MS Section 7.3.4, there is a strong
relationship between depth of response from
induction and overall survival (MS p131). van de
Velde et al (2007) performed a meta-analysis of
21 prospective and retrospective published
studies that specifically reported on the response
rate post-induction/pre-HDT/SCT. The association
between post-induction, pre-HDT/SCT response
and overall survival was highly statistically
significant (p=0.0015), Given the evidence, it is
incorrect and misleading to make a statement as
in the ERG report p31.

The SHTAC comment was
informed by our clinical expert.
Whether response predicts long-
term outcomes is not in question,
but rather the strength of the
correlation.

The van de Velde systematic
review is of poor methodological
quality (and of 21 studies, only 4
are prospective, single transplant
studies). The association
between post-induction/pre-
HDT/SCT response and OS was
not statistically significant for the
10 prospective studies.

Therefore, it is still unclear how
strong a predictor of long-term
outcomes response is. ‘Good’
has been replaced with ‘strong’
in this sentence for clarity.

Issue 6 Label used in Table 14 (p40)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The formula that explains CR
(CR+NnCR+VGPR) in Table 14 is
incorrect.

We suggest the formula for
CR in Table 14 be changed
to “CR+nCR".

We acknowledge this error is due to a mistake in
MS Table 50. As the CR and PR rates in MS
Table 50 and in the economic model are
computed correctly, we can confirm this label
error has no other impacts (such as cost per

We agree this should be
changed to CR + nCR.






QALY gained).

Issue 7 Use of post-transplant response rates in the economic model (p40)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The following statement in p40
appears incorrect. “The ERG
considers that incidence of
comorbidities and other patient
characteristics may be assumed to
be balanced between treatment
arms in a properly randomised trial,
and that on this basis it would be
appropriate to use post-SCT
response in the economic model”.

We suggest this sentence be
removed from the ERG
report.

Post-induction response rates allow a non-
confounded assessment of disease response
following induction treatment. Subsequent
assessments, such as post-transplant response
rate, are potentially confounded by study design
features that were introduced to ensure treatment
success, to accommodate local practice, or to
investigate other aspects of the overall treatment
scheme.

Although uniform procedures for stem cell
collection, conditioning with melphalan and SCT
were provided in the protocol, unlike the induction
phase, these procedures could be replaced by
institutional preferences, if required. Only general
criteria were specified for advancement to stem
cell collection or HDM/SCT.

In the PETHEMA trial, the protocol required a
single course of HDT/SCT, and the minimum
number of CD34+ cells to be collected was left to
the discretion of each centre, as were other
procedures related to stem cell cryopreservation,
storage, thawing, and infusion. In the event of
mobilisation failure with G-CSF, use of a second
mobilisation scheme including use of high doses
of cyclophosphamide followed by normal or
pegylated G-CSF or any other scheme used as
part of the centre’s standard clinical practice could

This is not a factual inaccuracy,
rather it is an opinion given by
ERG. No action.






be used.

It is not known how these practices in Spain would
differ from UK clinical practice or how they differed
between the investigator hospitals and regions.
Therefore, using the post-SCT response rates
introduces an element of uncertainty in the model
which can be negated by the use of post-induction
response rates.

Issue 8 Labels used in Table 18 (p44)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The labels used in Table 18 of the
ERG report (which was reproduced
from MS Table 55, p125) is not
accurate

We suggest the phrase “5
year survival time” be
replaced with “Median overall
survival”

While the labels used in MS Table 55 (and
therefore ERG Table 18) were inaccurate, it will
have no impact on the cost-effectiveness results
because the economic model handled the OS
data from MRC VIl appropriately.

We agree this should be
changed to “Median overall
survival”.

Issue 9 Use of the OS data from PETHEMA trial (p50)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The comment on p50 (“The ERG
considers that the OS data from the
Pethema trial provide an appropriate
contemporary validation dataset for
the VTD vs. TD model”) appears
inconsistent with the ERG’s
assessment of robustness of OS
data on p20 (“The CSR?® for the
Pethema trial shows that a high

We suggest a suitable caveat
be added to p50 in line with
the comment on p20.

The proposed amendment will remove an internal
inconsistency within the ERG report. As noted in
the ERG report p20, the OS data from PETHEMA
study is highly censored and immature with the
median follow-up of only 35.9 months. This
contrasts with the median OS of 88.6 months for
CR patients from the MRC VII study.

A caveat has been added to
p.50 in line with the comment on
p.20.






proportion of patients in both the
VTD and TD arms were censored:
57.7% and 44.9% respectively in the
PFS analysis, and 80.0% and 74.8%
respectively in the OS analysis
(Table 38 on p.72 and Table 44 on
p.76 of the CSRS). Given this
censoring, the ERG suggests that
there is uncertainty about the
robustness of the results.”)

Issue 10 Testing structural uncertainty (p52)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The comment on p52 (“There is,
however, no evidence that structural
uncertainties have been addressed
via sensitivity analysis”) is incorrect.

We suggest this sentence be
removed from p52.

The current NICE TA Methods Guide states “(t)he
impact of structural uncertainty on estimates of
cost effectiveness should be explored by separate
analyses of a representative range of plausible
scenarios. Examples of when this type of scenario
analysis should be conducted are: when there is

uncertainty about the most appropriate

assumption to use for extrapolation of costs and

outcomes beyond trial follow-up” (p47).

MS in fact reports a series of sensitivity analyses
to test structural uncertainties (MS Section 7.6).
For example, different extrapolation methods /
survival distributions were explored for the 1% line
TPP. Also, alternative data source for long-term
OS data (IFM90) was used to extrapolate the OS
data in the economic model and to explore its

impact on cost effectiveness.

This sentence has been
removed from p.52.






Issue 11 Additional work undertaken by the ERG - a) (p55-56)

Description of problem

Description of proposed
amendment

Justification for amendment

SHTAC response

The first additional analysis (p55-56)
contains now incorrect and irrelevant
comparisons between TD/CTD, VD
and PAD.

We suggest the first
additional analysis (“a)
Comparing all treatment
analyses”) be removed from
the ERG report.

As noted on pl1 of the ERG report, the EMA will
not approve PAD regimen. Therefore, the
incremental analyses shown on p55-56 are now
incorrect, irrelevant, and potentially misleading.

This is not a factual inaccuracy.
A footnote has been added to
Tables 21 and 22 to clarify that
EMA has not approved the PAD
regimen.







Evidence Review Group - SHTAC
Bortezomib for induction therapy in multiple myeloma before HDT-ASCT

Erratum to ERG report

Amended paragraphs

Page 6-7

Secondary outcomes included progression free survival (PFS), time to progression (TTP) and overall
survival (OS). Unadjusted PFS hazard ratios (HRs) showed a statistically significant longer PFS for VTD
compared with TD (Pethema HR 0.65, 95% CI 0.45, 0.92, p=0.015; Gimema HR 0.63, 95% CI 0.45, 0.88,
p=0.0061) with median follow-up of 35.9 months (Pethema) and 36 months (Gimema). The unadjusted TTP
HR showed a statistically significantly lower hazard of progression in patients treated with VTD compared
with TD (Pethema HR 0.64 95% CI 0.44, 0.93, p=0.017; not reported for Gimema). There were no
statistically significant differences between VTD and TD for OS. Data for the proportion of patients who
underwent stem cell transplant (SCT) were not powered nor were statistical tests reported so it is unclear
whether there is a significant difference between groups in the Pethema trial.* Adverse events were similar
for both treatments except for any grade 3/4 adverse event in the Gimema trial where they were statistically
significantly higher for VTD compared with TD (relative risk (RR) 1.69, 95%CI 1.36, 2.08) and any
treatment-related adverse event in the Pethema trial where they were statistically significantly higher for
VTD compared with TD (RR 1.42, 95% CI 1.17, 1.73). In addition, there was a greater incidence of
peripheral neuropathy in patients receiving bortezomib (VTD) than TD (Pethema 6.2% vs 0, no p values;
Gimema 10% vs 2%, p=0.0004).

Page 8

o There are a number of issues around the outcome measures: post-induction response rate is a
surrogate outcome and it is not clear how strong® a predictor of long term outcomes it is.
Furthermore, long-term outcomes (PFS, OS) may be confounded by post-induction consolidation
and maintenance therapies which do not reflect current UK clinical practice. There is also
uncertainty in the PFS and OS results due to the high censoring of data and the reporting of data
unadjusted for maintenance therapy.

e There are key concerns over the mixed treatment comparison (MTC) analysis due to the
assumptions made to develop a network of evidence in the absence of trial data, and heterogeneity

across the trials.

® Amended further to manufacturer’s Factual Error Check report.
b “good” replaced with “strong” further to manufacturer’s Factual Error Check report





Page 18

ORR results for the Pethema and Gimema trials were not reported in the trial publications.”” ORR is
defined in the MS (p.67) as ‘the proportion of patients who achieve PR or better; ORR =
CR+nCR+VGPR+PR.” However, data presented in the MS (Table 24, p.83) for the Pethema trial do not
correspond to the sum of these individual response rates. Clarification requested from the manufacturer
stated that ORR is generally defined as CR+nCR+VGPR+PR, provided that all these response categories
are reported and that patients belong to only one of them. ORR was comprised of CR+nCR+PR in the
Pethema trial (VGPR was assessed in a post-hoc analysis in the trial paper* and thus not reported in the
CSR?); whilst ORR comprised CR+nCR+VGPR+PR in the Gimema trial.**

Page 21

Overall, the manufacturer’s approach to the trial statistics is appropriate and reasonably well reported.
However, ° the MS did not comment on the high censoring rate in the PFS and OS analyses, and the PFS
and OS data should be interpreted with caution.

Page 25

Results for the different categories of response are shown in Error! Reference source not found.. It
should be noted that patients in the Gimema trial received two consecutive ASCTs compared to one ASCT
in the Pethema trial which may have had an impact on the post-transplant response rates and thus makes

comparisons between the studies difficult.’

Page 31

e There are uncertainties around the appropriateness of the primary outcome measure in these trials.
Response rate is a surrogate outcome and it is not clear how strong® a predictor of long term
outcomes it is; post-transplant response may be better than post-induction response. There is also
a need for the whole treatment pathway to be considered in assessing treatment effectiveness."

e Long term outcomes (PFS, TPP, OS) may be confounded by consolidation/ maintenance therapy
which does not reflect current UK practice, particularly for the Gimema trial (but also for Hovon and
MRC MMIX); it is also unclear how two consecutive ASCTSs that patients in the Gimema, Hovon and

IFM trials underwent would affect the results.

“Amended further to manufacturer’s Factual Error Check report

4“The ORR results across the two trials therefore cannot be directly compared” deleted further to manufacturer’s Factual Error
Check report.

¢ “different definitions of ORR between the Pethema and Gimema trials means that results cannot be directly compared and
should be interpreted with caution. In addition,” deleted further to manufacturer’s Factual Error Check report.

"“In addition, ORR was defined differently and comprised of different response categories in the Pethema and Gimema trials,
and therefore results cannot be directly compared (see Section Error! Reference source not found. for further details).” deleted
further to manufacturer’s Factual Error Check report.

“g00d” replaced with “strong” further to manufacturer’s Factual Error Check report.

" “ORR is defined differently in the Pethema trial compared to the Gimema trial (and other three trials) making comparisons
difficult.” deleted further to manufacturer’s Factual Error Check report.





Page 40, Table 14

Trial Treatment Comparator
PETHEMA VTD TD

N=130 N=127
CR (CR+NCR)' 64 (49.2%) 22 (17.3%)
PR 46 (35.4%) 56 (44.1%)
NR (MR+SD+PD) 20 (15.4%) 49 (38.6%)

CR, complete response; NR, non-responders; MR, minimal response; PD, progressed disease; PR, partial response;
SD, stable disease.

Page 44, Table 18

Median overall survival’ Monthly Monthly
Number of 95%Cl 95% CI survival probability of
months min max probability death
CR 88.6 61.4 Not 99.2% 0.8%
reported
PR 39.8 33.8 61.4 98.3% 1.7%
NR 25.6 7.0 31.3 97.3% 2.7%

Data from MRC VIl trial®®

Page 50

The ERG considers that the OS data from the Pethema trial provide an appropriate contemporary
validation dataset for the VTD vs. TD model, despite uncertainty about the overall robustness of the results
(Section 3.1.6). Median follow-up time in Pethema was 35.9 months (MS p.91) and over 60 patients were
still at risk in each arm at 30 months (MS Figure 16C, p.92).X These data are not used to derive the OS
estimates in the model and so they are a reasonably independent means of verification. Furthermore in-
trial maintenance does not confound PFS or OS in Pethema as patients were re-randomised to

maintenance treatment post-transplantation (MS p.119).

Page 52
The manufacturer has addressed model methodological uncertainties by running alternative versions of the
model with different assumptions. Discount rates are varied for costs and outcomes and alternative time

horizons are examined.' An economic analysis based upon subgroups was not carried out (MS p.205).

"“4+VGPR” deleted further to manufacturer’s Factual Error Check report.

j “5 year survival time” replaced with “median overall survival” further to manufacturer’s Factual Error Check report.

k “despite uncertainty about the overall robustness of the results (Section 3.1.6). Median follow-up time in Pethema was 35.9
months (MS p.91) and over 60 patients were still at risk in each arm at 30 months (MS Figure 16C, p.92).” added further to
manufacturer’s Factual Error Check report.

| “There is, however, no evidence that structural uncertainties have been addressed via sensitivity analysis.” deleted further to
manufacturer’s Factual Error Check report.





Page 55, Table 21

. Incremental | Incremental | ICER
Treatment option Costs QALYs Costs QALYs (E/QALY)
TD £49,414 3.06 | - - -

VD £62,874 3.79 £13,460 0.73 £18,318
PAD] £59,632 3.84 £10,218 0.78 £13,026
Page 56, Table 22

. Incremental | Incremental | ICER

Treatment option Costs QALYs Cosis QALYs (E/QALY)
CTD £48,237 3.90 | - - -

VD £62,874 3.79 £14,637 -0.11 | Dominated
PAD £59,632 3.84 £11,396 -0.06 | Dominated

™ Footnote “

" Footnote “

” added further to manufacturer’s Factual Error Check report.

.” added further to manufacturer’s Factual Error Check report.
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Background to this addendum

The manufacturer's submission by Janssen for bortezomib for induction therapy in
multiple myeloma prior to high dose chemotherapy and autologous stem cell
transplantation was originally made in February 2013. A positive opinion was
received from the Committee for Medicinal Products for Human Use (CHMP) on 27
June 2013. The final licence from the EMA differs materially from that which was
submitted for regulatory approval by the company, and which formed the basis of the
original scope and the manufacturer’'s NICE submission.

The key changes from the original licence application (and NICE submission) are as
follows.

e A discontinuation rule now applies to use of the VTD (bortezomib,
thalidomide and dexamethasone) regimen stating that “Four VELCADE treatment
cycles are administered. It is recommended that patients with at least partial
response receive 2 additional cycles” (1). As a result, some patients will receive
only 4 cycles of VTD before stopping, rather than continuing for 6 cycles. This
impacts both the incremental cost and incremental effectiveness of VTD
compared to TD (Table 1). Therefore, the results of the economic evaluation
for VTD in the manufacturer’s original submission (both the base case and
sensitivity analyses) are no longer valid and must be disregarded.

e The PAD regimen (bortezomib, adriamycin, dexamethasone) was part of the
regulatory package to the EMA, but through the review process it was deemed
to be not approvable by CHMP (Table 1). Therefore, the sections of the
manufacturer’s original submission related to use of the PAD regimen are now
redundant.

Table 1. Comparison of draft and final SmPC

Draft (correct at the time of the NICE

submission in Feb 2013) Final license as per the SmPC (1)

Posology |The recommended VELCADE dose is|Four VELCADE treatment cycles are
for VTID 1.3 mg/m® administered twice weekly|administered. It is recommended that
on days 1, 4, 8 and 11 in a 28 day |patients with at least partial response
treatment cycle. Six cycles are |receive 2 additional cycles

administered.

Regimens |VTD, VD, PAD VTD, VD

PAD: Velcade® (bortezomib), Adriamycin® (doxorubicin), and dexamethasone; VD: Velcade®
(bortezomib) and dexamethasone; VTD: Velcade® (bortezomib), thalidomide and dexamethasone

Given this background, Janssen was invited by NICE to submit an addendum in
order to explain the implications of the licensed regimens and posology to the new,
revised base case.

For ease of cross-referencing, this addendum has a similar structure to the STA

submission template and highlights the major differences from the original
submission.
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Section A — Decision problem

1 Description of technology under assessment

1.1 Give the brand name, approved name and, when appropriate,
therapeutic class. For devices, provide details of any different
versions of the same device.

Brand name: VELCADE®

Approved name: Bortezomib
Therapeutic Class: Antineoplastic agent

1.2 What is the principal mechanism of action of the technology?

Please refer to the original submission.

13 Does the technology have a UK marketing authorisation/CE marking
for the indications detailed in this submission? If so, give the date
on which authorisation was received. If not, state current UK
regulatory status, with relevant dates (for example, date of
application and/or expected approval dates).

A positive opinion from the Committee for Medicinal Products for Human Use
(CHMP) was issued on 27 June 2013. The marketing authorisation is expected to be
granted in September 2013.

1.4 Describe the main issues discussed by the regulatory organisation
(preferably by referring to the [draft] assessment report [for
example, the EPAR]). If appropriate, state any special conditions
attached to the marketing authorisation (for example, exceptional
circumstances/conditions to the marketing authorisation).

The European Medicines Agency has not produced a draft EPAR at this stage.

15 What are the (anticipated) indication(s) in the UK? For devices,
provide the (anticipated) CE marking, including the indication for
use.

Bortezomib is anticipated to be indicated in combination with dexamethasone (VD),
or with dexamethasone and thalidomide (VTD), for the induction treatment of adult
patients with previously untreated multiple myeloma, eligible for high-dose
chemotherapy with haematopoietic stem cell transplantation.

1.6 Please provide details of all completed and ongoing studies from
which additional evidence is likely to be available in the next
12 months for the indication being appraised.

No additional evidence from completed or on-going studies is expected in the next 12
months for the indication appraised in this submission.
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1.7 If the technology has not been launched, please supply the
anticipated date of availability in the UK.

Not applicable.

1.8 Does the technology have regulatory approval outside the UK? If so,
please provide details.

For the indication that is the focus of this submission, the technology is currently
approved in Canada.

1.9 Is the technology subject to any other form of health technology
assessment in the UK? If so, what is the timescale for completion?

Janssen anticipates submitting to the SMC in Q3 2013 with a decision expected in
Q4 2013/Q1 2014.

1.10 For pharmaceuticals, please complete the table below. If the unit
cost of the pharmaceutical is not yet known, provide details of the
anticipated unit cost, including the range of possible unit costs.

Table 2: Unit costs of technology being appraised

Pharmaceutical | Bortezomib (as a mannitol boronic ester).

formulation
Acquisition cost | Bortezomib 3.5mg vial: £762.38, in combination with:
(excluding VAT) - Dexamethasone: 40mg: £2.62 (price for 100 tablets=£13.09)
- Thalidomide 50mg: £10.66 (price for 28 capsules=£298.48)
Method of Subcutaneous bortezomib in combination with:
administration - Oral dexamethasone (VD) or
- Oral thalidomide and oral dexamethasone (VTD)
Doses of The recommended dose of bortezomib is 1.3 mg/m?, in combination with:
- Dexamethasone 40mg (VD) or
- Thalidomide: 50mg (up to 200mg) and dexamethasone 40mg
(VTD)
Dosing Four injections of bortezomib are administered per cycle, on days 1, 4, 8
frequency and 11 of each cycle in combination with:

Dexamethasone (on days 1-4 and days 9-12 of the bortezomib treatment
cycle during cycles 1-2, and on days 1-4 during cycles 3-4).

Thalidomide 50 mg daily (on days 1-14 and if tolerated the dose is
increased to 100 mg on days 15-28, and thereafter 200 mg daily) and
dexamethasone (on days 1-4 and days 8-11 of the bortezomib treatment
cycle).

Average length As indicated in the draft SmMPC (Appendix 1), the length of a course of
of a course of treatment is as follows:

treatment L . _
In combination with dexamethasone (VD): 4 cycles of 21 days

In combination with dexamethasone and thalidomide (VTD): 4 cycles of 28
days. 2 additional cycles of 28 days for patients with at least partial
response after the 4" cycle
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Average cost of | Combination therapy with dexamethasone (VD): the median number of
a course of cycles observed in the trial is 4, resulting in a median treatment cost of
treatment £12,260.91

Combination therapy with thalidomide and dexamethasone (VTD): the
median number of cycles observed in the trial is 6, resulting in a median
treatment cost of £24,840.10

Anticipated The bortezomib-based regimens are administered for one course of
average interval | treatment only.

between

courses of

treatments

Anticipated Upon clinical disease progression, patients will receive the next line of
number of treatment.

repeat courses
of treatments

Dose Bortezomib treatment must be withheld at the onset of any Grade 3 non-
adjustments haematological or any Grade 4 haematological toxicities, excluding
neuropathy. Once the symptoms of the toxicity have resolved, bortezomib
treatment may be re-initiated at a 25% reduced dose (1.3 mg/m2 reduced
to 1.0 mg/m?; 1.0 mg/m? reduced to 0.7 mg/m?). If the toxicity is not
resolved or if it recurs at the lowest dose, discontinuation of bortezomib
must be considered unless the benefit of treatment clearly outweighs the
risk.

Neuropathic pain and/or peripheral neuropathy: Patients who experience
bortezomib-related neuropathic pain and/or peripheral neuropathy are to
be managed as per section 4.4 of the Summary of Product Characteristics
(SmPC) (Appendix 1). Patients with pre-existing severe neuropathy may
be treated with bortezomib only after careful risk/benefit assessment

1.11 For devices, please provide the list price and average selling price.
If the unit cost of the device is not yet known, provide details of the
anticipated unit cost, including the range of possible unit costs.

Not applicable

1.12 Are there additional tests or investigations needed for selection, or
particular administration requirements for this technology?

There is no additional test or investigation needed for selection or particular
administration requirements for bortezomib-based regimens.

1.13 Is there a need for monitoring of patients over and above usual
clinical practice for this technology?

There is no need to monitor patients over and above usual clinical practice for
bortezomib-based regimens.

1.14 What other therapies, if any, are likely to be administered at the
same time as the intervention as part of a course of treatment?

¢ Combination therapy with dexamethasone (VD): dexamethasone is administered
orally at 40 mg on days 1-4 and days 9-12 of the bortezomib treatment cycle
during cycles 1-2, and on days 1-4 during cycles 3-4.
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e Combination

therapy  with

dexamethasone

and thalidomide (VTD):

dexamethasone is administered orally at 40 mg on days 1-4 and days 8-11 of the
bortezomib treatment cycle. Thalidomide is administered orally at 50 mg daily on
days 1-14 and if tolerated the dose is increased to 100 mg on days 15-28, and
thereafter 200 mg daily.

2

Context

Please refer to the original submission.

3

Equality

Please refer to the original submission.

4

Innovation

Please refer to the original submission.

5 Statement of the decision problem
Final scope issued by [;Z%'rségge%r?nbltﬁg Rationale if different from the
NICE o scope
submission
Population Adults with newly The submission will N/A
diagnosed multiple address the clinical and
myeloma for whom cost-effectiveness of
induction therapy is bortezomib within its
considered appropriate | licensed indication.
prior to high dose
chemotherapy and
autologous stem cell
transplantation
Intervention | Bortezomib in - Bortezomib in N/A

combination with other
chemotherapy
regimens for induction
therapy

combination with
dexamethasone (VD)
for 4 cycles of 21 days
each

- Bortezomib in
combination with
thalidomide and
dexamethasone (VTD)
for4- 6 cycles of 28
days each (4 cycles
are administered.
Patients with at least
partial response
receive 2 additional
cycles.)
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Comparator

Chemotherapy
regimens containing
thalidomide

- The cost-effectiveness
of VTD will be
assessed vs. TD as
per the Pethema trial in
the base-case analysis

Section 2.6

- CTD was the main comparator
in the decision scope given its
widespread experience in UK
clinical practice

In the absence of head-to-head
trials comparing the bortezomib-
based regimens with CTD, the
relative immaturity of the OS
data from the pivotal trials
presented in section 6.5.3.2 as
well as the considerable
uncertainty underlying the
mixed treatment comparison
(details in section 6.7), CTD
was assumed to have similar
clinical efficacy to TD by UK
clinicians (appendix 14 of the
original submission).
Consequently, an economic
evaluation comparing the cost-
effectiveness of bortezomib-
based regimens vs. CTD was
not performed.

Thalidomide, dexamethasone
(TD) is the comparator used in
two of the RCTs relevant to the
decision problem (2;3) although
this regimen is not as commonly
used in UK clinical practice as
CTD. (4) (Appendices 14)

Outcomes

Response rate
Proportion of people
undergoing high dose
chemotherapy and
autologous stem cell
transplantation
Progression-free
survival

Overall survival
Adverse effects of
treatment
Health-related quality
of life

In this submission, the
following outcome
measures will be used to
compare the clinical and
cost-effectiveness of
bortezomib-based
regimens to the
comparators. These are
as follows:

- Response rate post-
induction (primary
endpoints in most
RCTs)

- Response rate post-
transplant

- Progression-free
survival and time to
progression

- Proportion of people
undergoing high
dose chemotherapy
and autologous stem
cell transplantation
(HDT-SCT)

- Overall survival

- Adverse events related
to the induction
treatment

- Health-related quality
of life was not
assessed during the
RCTs and therefore
data from the

The response rate post-induction
is used as the primary measure of
efficacy in the economic model.

Page 9 of 38





published literature is
used in the economic
model

Economic The reference case The cost-effectiveness N/A
analysis stipulates that the cost model is a Markov model
effectiveness of that compares the
treatments should be bortezomib-based
expressed in terms of regimen VTD to TD
incremental cost per based upon the RCT
quality-adjusted life Pethema.
year. The incremental cost per
The reference case QALY gained has been
stipulates that the time | generated using historical
horizon for estimating survival data in this
clinical and cost patient population.
effectiveness should be L .
sufficiently long to A life tlme_horlzon has
reflect any differences been applied to ensure
in costs or outcomes that all relevant costs and
between the effects were captured.
technologies being Costs are considered
compared. from the NHS and
Costs will be Personal Social Services
considered from an perspective.
NHS and Personal
Social Services
perspective.
Subgroups If the evidence allows, The efficacy of Cytogenetic testing performed to
to be a subgroup of people bortezomib-based identify patients with high risk
considered with myeloma cell regimen is reported for cytogenetics is not routine clinical
genetic abnormalities the subgroup of patients practice nor routinely funded in
should be considered. with high risk the UK. This lack of funding
Guidance will only be cytogenetics. However, prevents the test from being
issued in accordance no cost-effectiveness performed in some areas, and
with the marketing analysis was undertaken | thus clinicians do not generally
authorisation for this subgroup. determine whether a patient is
high risk until they progress.
Therefore the cost-effectiveness
analysis of bortezomib-based
regimens in this subgroup of
patients is not relevant to UK
clinical practice.
Special N/A N/A N/A
consideratio
ns, including
issues
related to
equity or
equality
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Section B — Clinical and cost effectiveness

6 Clinical evidence

6.1 Identification of studies

Please refer to the original submission.

6.2 Study selection
Table 14 from the original submission is reproduced below.

Table 3: Abbreviations of treatment regimens for the relevant RCTs reported

Acronym Definition

CTD Cyclophosphamide, thalidomide, and dexamethasone

CVAD Cyclophosphamide, vincristine, Adriamycin® (doxorubicin) and dexamethasone
Velcade® (bortezomib), Adriamycin® (doxorubicin), and dexamethasone

PAD Of note: in this regimen, Velcade® (bortezomib) is designated by P, as
opposed to V. This regimen is unique in this regard.

TD Thalidomide and dexamethasone

VAD Vincristine, Adriamycin® (doxorubicin) and dexamethasone

VD Velcade® (bortezomib) and dexamethasone

VTD Velcade® (bortezomib), thalidomide and dexamethasone

Please refer to the original submission for further information.

6.3 Summary of methodology of relevant RCTs
RCT study designs

Pethema (3)

The Pethema trial was a randomised, open-label study to compare the efficacy and
safety of three induction regimens including VTD and TD. Patients received up to 6
cycles of VTD or TD.

While the Pethema trial did not incorporate the discontinuation rule as per the SmPC,
compared to the Gimema trial where subjects received only 3 cycles, its study design
better reflects how the VTD regimen is expected to be used in the UK.

For this addendum, patient-level data analyses have been performed in order to
assess the impact of the discontinuation rule on clinical- and cost-effectiveness of the
bortezomib-based regimen. The results are discussed in Sections 6.5 and 7.3.

Please refer to the original submission for further information about the Pethema trial.

Page 11 of 38





Gimema (2)

The Gimema trial was a randomised, open-label, Phase Il study designed to
compare the efficacy and safety of 3 cycles of VID versus 3 cycles of TD as
induction treatment prior to SCT and to evaluate consolidation thereafter.

In contrast to the recommended posology as per the SmPC, subjects randomised to
the VTD induction group received only 3 cycles of bortezomib-based treatment.

Please refer to the original submission for further information about the Gimema trial.

Outcomes

As discussed in the original submission (Section 2.5), the clinical aims of induction
therapy are to achieve a high response rate rapidly with minimal toxicity, to preserve
haemopoietic stem cell function to ensure successful mobilisation of peripheral blood
stem cells, and to bring patients to transplant (4). Maximising post-induction
response rate is important as meta-analyses have shown a clear correlation between
the maximal response achieved and overall survival (5). Therefore, the results
presented in the original submission and this addendum focus on post-induction
response rates in order to assess the effectiveness of induction therapy. Post-
induction response rates allow a non-confounded assessment of disease response
following induction treatment. Subsequent assessments, such as post-transplant
response rate, are potentially confounded by study design features that were
introduced to ensure treatment success, to accommodate local practice, or to
investigate other aspects of the overall treatment scheme.

In the Pethema trial, although uniform procedures for stem cell collection,
conditioning with melphalan and SCT were provided in the protocol, unlike the
induction phase, these procedures could be replaced by institutional preferences, if
required. Only general criteria were specified for advancement to stem cell collection
or HDT/SCT. The protocol required a single course of HDT/SCT, and the minimum
number of CD34+ cells to be collected was left to the discretion of each centre, as
were other procedures related to stem cell cryopreservation, storage, thawing, and
infusion. In the event of mobilisation failure with G-CSF, use of a second mobilisation
scheme including use of high doses of cyclophosphamide followed by normal or
pegylated G-CSF or any other scheme used as part of the centre’s standard clinical
practice could be used.

It is not known how these practices in Spain would differ from UK clinical practice or
how they differed between the investigator hospitals and regions. Therefore, using
the post-SCT response rates introduces an element of uncertainty in the model which
can be negated by the use of post-induction response rates.
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6.4 Critical appraisal of relevant RCTs

Please refer to the original submission.

6.5 Results of the relevant RCTs
Response rates

In the Pethema trial, post-induction overall response rates (ORR) and complete
response rates (CR) were statistically significantly higher in the VTD group compared
to the TD group (Figure 1, Table 4) (6). Similar results were demonstrated in the
Gimema trial (Table 4).

Figure 1: Overall response rate and complete response from the Pethema trial (6)

Overall response rate (ORR) Complete response (CR)
100% -
90% - 85%
80% -
£ 70% - 61%
= 60% -
w
c 50% -
S 40% - 35%
2 30% -
20% - 13%
10% -
0% n T 1
ORR CR
p-value <0.001 (both ORR and CR) B VTD (N=130) TD (N=127)

Also, the Pethema trial reported that a statistically significantly lower proportion of
patients experienced disease progression when treated with VTD compared with
patients treated with TD induction therapy (p=0.0005) (6).
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Table 4: Post-induction response rates (2;6)

0,
Study name | Induction regimen ko] l\:’)ost-in Suction ot KER
Overall response rate (ORR)
VTD 84.6 (110/130)
Peth <0.001 6
emema - p 61.4 (78/127) ©)
. VTD 93.2 (220/236)
Gimema ™ 78.6 (187/238) <0.0001 (2)
Complete response (CR)
VTD 35.4 (46/130)
Pethema ™ 13.4 (17/127) <0.001 (6)
. VTD 18.6 (44/236)
Gimema ™ 4.6 (11/238) <0.0001 (2)
Near complete response (nCR)
VTD 13.8 (18/130) )
Pethema 3.9 (5/127) 6)
Gimema VID - -
TD -
Very good partial response (VGPR)
VTD 25 (33/130) )
Pethema  —p 15 (19/127) 3)
Gimema VID - -
TD -
Partial response (PR)
VTD 35.4 (46/130) )
Pethema  rpy 44.1 (56/127) (6)
Gimema VID - -
TD -
Progressive disease
VTD 6.2 (8/130)
Pethema ™ 23.6 (30/127) 0.0004 (6)
. VTD 0.0 (0/236)
Gimema ™ 5.0 (12/238) 0.0005 (2)

‘-‘ indicates that the information was not reported

Treatment duration

As discussed earlier, the approved posology now incorporates a discontinuation rule
whereby patients who do not achieve at least PR after the 4™ cycle of VTD
discontinue treatment. In order to evaluate the impact of the discontinuation rule on
treatment duration, effectiveness and cost, additional patient-level analyses of the
Pethema trial have been conducted for this addendum to the NICE submission.

Originally, we sought to obtain the details of each patient’s clinical response after
each cycle of VTD, i.e. trajectory of response for each patient throughout the
induction period. However, this type of data was not available to Janssen as
investigators were not required to routinely monitor patients’ responses after each
cycle in the Pethema study.
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Nevertheless, we were able to retrieve a data set with the number of patients by final
post-induction response, and by the total number of cycles they received (Table 5).
For example, of the 18 patients who achieved nCR, ] received 5 cycles and
received 6 cycles. Also, of the 130 patients who were randomised to the VTD arm,
Il received full 6 cycles, and [} received fewer than 6 cycles.

Table 5: Post-induction response and a number of VTD cycles in the Pethema trial

Final response Number of cycles received

during trial 1 2 3 4 5 6 TOTAL
CR | | | | | i a6

nCR | | | | | | 18

PR | | | | | | 46

MR | | | | | | 2

NC | | | | | | 7

PD | | | | | | 8

Death | | | | | | 2

Missing I I I I I I 1

TOTAL | 1 1 1 ] ] 130

Please refer to Section 7.3 below for how these analysis results and the
discontinuation rule was incorporated into the economic evaluation.

For completeness, Table 6 displays a similar set of data for the TD regimen. Fewer
subjects received the full 6 cycles of induction therapy in the TD arm than in the VTD
arm (] vs. ) mainly because discontinuation due to disease progression
occurred more frequently in the TD arm than in the VTD arm (] vs. [ (6). Whilst
TD is not currently licensed for use in the UK for the indication relevant to the
decision problem, we have assumed that it is not subject to the same discontinuation
rule as for VTD.

Table 6: Post-induction response and a number of TD cycles in the Pethema trial

Final response Number of cycles received

during trial 1 2 3 4 5 6 TOTAL
CR | | | | | | 17
nCR | | | | | | 5
PR | | | | | | 56
MR | | | | | | 9
NC | | | | | | 7
PD | | | | | | 30
Death | | | | | | 1
Missing I I I I I I 1
TOTAL | | | | | | 126
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Proportion of patients who underwent SCT

Although the studies were not powered on this endpoint, the proportion of patients
who, following induction, were actually able to receive a SCT is clearly an important
outcome in this setting. In the Pethema trial, a higher percentage of patients
underwent SCT following induction therapy with bortezomib, compared to TD (Figure
2) (6). Please refer to the original submission for further details.

Figure 2: Proportion of patients who underwent SCT in the Pethema trial (6)

SCT rate

100% ~
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60% -
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VTD (N=130) TD (N=127)

Overall Survival

As discussed in the original submission, median OS had not been reached across
the majority of trials and treatment groups.

Furthermore, for the Pethema trial, OS data are heavily censored after approximately
20 months, thus the numbers of subjects at risk decline to less than half of the initial
values by 30-36 months, and then to single digits by 54 months (Figure 3) (6).

Figure 3: OS Kaplan-Meier curves from the Pethema trial (6)
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VBMCP-VBAD/ V¢ 120 121 115 109 81 68 30 34 17 ] 1
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6.6 Meta-analysis

Please refer to the original submission.

6.7 Indirect and mixed treatment comparisons

The PAD regimen was included in the regulatory filing to the EMA, and was therefore
incorporated into the MTC that was included in the original submission. The inclusion
of the PAD regimen in the MTC is now inappropriate in light of the CHMP decision.

Trials identified for the attempted MTC and regimens compared in each trial are
presented in Table 7. (See Sections 6.1-2 of the original submission for identification
and selection of studies.)

Table 7: Summary of trials identified for the attempted MTC

RCT name Intervention Comparator
IFM 2005 VD VAD
HOVON PAD VAD
MRC Myeloma IX CTD CVAD
GIMEMA
& PETHEMA V1D D

The network diagram for the evidence structure comprising the four bortezomib trials
and the MRC M IX trial is presented in Figure 4.

Figure 4: Network diagram for the five trials

mmwmamm D CTD
Gimema trial
MRC M
IX trial
o IFM 2005 trial

CVAD

-= bortezomib-based regimen,o = regimen without bortezomib

This diagram clearly illustrates that a network is unable to be formed from the
available trials. Specifically, the evidence base provides no ability to directly link
between bortezomib-based regimens and CTD, the current standard of care in the
UK. Moreover, VD cannot be linked to any thalidomide-based regimen, a comparator
specified in the final scope for this STA. It also means an incremental economic
analysis comparing VTD and VD, two approved regimens in this setting, cannot be
performed reliably.

We considered the plausibility of using a set of assumptions (see Section 6.7.3 of the
original submission) to overcome these network limitations. However, we concluded
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that the considerable uncertainties generated by use of these assumptions means
that the results were unreliable. Therefore, the economic evaluation of the
bortezomib-based regimen focuses only on the comparison of VTD vs. TD using the
Pethema trial results in the base case.

Please refer to the original submission for further information.

6.8 Non-RCT evidence

Please refer to the original submission.

6.9 Adverse events

The adverse event analyses presented in the original submission did not take into
account the discontinuation rule for the VTD regimen. It may marginally alter the
frequency and severity of AEs due to a small proportion of patients who do not
achieve at least a PR after the 4™ cycle receiving up to 2 fewer cycles of VTD, but the
impact of this will be negligible. The patient-level data necessary to analyse the
impact of the discontinuation rule on AEs were not available. Therefore, the
economic evaluation presented in Section 7 utilises the same AE assumptions as in
the original submission.

6.10 Interpretation of clinical evidence

Please refer to the original submission.
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7 Cost effectiveness

As the cost-effectiveness analysis discussed in the original submission did not
incorporate the discontinuation rule for the VTD regimen, all of the results
presented in Section 7.7 of the original submission are no longer valid.

Also, since the PAD regimen was deemed to be not approvable by CHMP, the
economic evaluation presented in the earlier addendum (submitted in February 2013)
is no longer relevant to the decision problem and thus must be disregarded.

Please see below for the revised base case and sensitivity analyses.

7.1 Published cost-effectiveness evaluations

Please refer to the original submission.

7.2 De novo analysis

Clinical continuation rule

The SmPC specifies a clinical discontinuation rule for the VTD regimen as follows;
“Four VELCADE treatment cycles are administered. It is recommended that patients
with at least partial response receive 2 additional cycles” (1). This was introduced
after the original submission was made in February 2013.

There is no similar discontinuation rule for the VD regimen. Also, the discontinuation
rule is not specific to any patient subgroup.

The discontinuation rule is based upon the measure of response routinely used in
clinical practice and clinical trials (see Section 2.1 of the original submission). The
European Group of Blood and Bone Marrow Transplant (EBMT) criteria and the
International Myeloma Working Group (IMWG) criteria are commonly used to
measure response.

Therefore, the use of a discontinuation rule that relies on routine myeloma
assessments is unlikely to result in additional costs.
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7.3 Clinical parameters and variables

Since the discontinuation rule has implications for both the incremental costs and
incremental benefits of VTD compared to TD, the results of the economic evaluation
presented in the original submission are no longer relevant to the decision problem.

In this section, we discuss how the key clinical data, particularly the results of the
patient level data analyses, are used in the economic model for the revised cost-
effectiveness analysis.

Numbers of treatment cycles

The economic model requires numbers of patients who received at least 1, 2, 3, 4, 5
cycles or full 6 cycles of VTD so that the costs associated with the VTD regimen can
be correctly estimated for each monthly Markov cycle.

As discussed in Section 6.5 above, patient level data analyses revealed a proportion
of patients who received 5 or 6 cycles of VTD but who would have stopped at the 4"
cycle if the discontinuation rule had had been in place (Table 5).

It was not possible to obtain data which would allow us to track each patient’s
response throughout the induction period. Therefore, certain assumptions must be
made so that the data in Table 5 can be utilised for the economic evaluation.

Table 8: Impact of the discontinuation rule on treatment duration (Pethema trial)

Final response Number of cycles received
during trial 1 2 3 4 TOTAL
CR | | | | 46
nCR | | | | 18
PR 1 | 1 | 46
MR 1 | 1 | 2
NC 1 | 1 | 7
PD 1 | 1 | 8
Death | | | | 2
Missing I I I I 1
TOTAL | | 1 I 1 | 130
At least Atleast Atleast Atleast Atleast All6
1 %Ie 2 cy_cles 3 cy_cles 4 cy_cles 5 cy_cles C\LIes
No discont’n rule .
With discont’n rule i i i i i i

First, patients in the Pethema trial who achieved less than PR and received 5 or 6
cycles of VTD (i.e. ] patients in the blue rectangular area in Table 8) are assumed
to have achieved less than PR after the 4" cycle, and therefore, with the
discontinuation rule, would not have received the 5" and 6" cycles of VTD. This

assumption allows us to exclude [} and | NG H-ticnts from the

number of patients who received at least 5 cycles and all 6 cycles, respectively.
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Second, patients in the Pethema trial who achieved at least PR and received 5 or 6
cycles of VTD (] patients in the red dotted rectangle in Table 8) are assumed to
have achieved at least PR after the 4™ cycle already, and thus, even with the
discontinuation rule, would have continued treatment with VTD beyond the 4™ cycle.
This assumption allows us to include these [} and [} patients to the number of
patients who received at least 5 cycles and all 6 cycles, respectively.

The first assumption appears plausible unless patients who achieve PR or better
after the 4™ cycle are likely to deteriorate to below PR during the 5™ and 6™ cycle.
The second assumption although plausible, requires further testing through
sensitivity analysis as it is possible that some of patients who achieved PR or better
after receiving 6 cycles may not have achieved PR or better after the 4™ cycle, and
thus would have discontinued treatment under the discontinuation rule (see Section
7.6-7).

Under these assumptions, with the discontinuation rule, the number of patients who
would have been eligible to receive all 6 cycles of VTD is ], rather than |} as
actually observed in the Pethema trial. Therefore, the discontinuation rule would
reduce the costs associated with VTD regimen during the induction phase.

Figure 5 displays the proportion of patients who actually received 1 to 6 cycles of
VTD in the Pethema trial, and that of those who would have received 1 to 6 cycles of
VTD with the discontinuation rule. The latter proportions were used in the economic
model for the new base case.

Figure 5: Proportion of patients who would have received 1-6 cycles of VTD in the
Pethema trial with or without the discontinuation rule

Stop VTD unless PR or
better is achieved
100% -

80% -
60% -
40% -
20% -

0%

1 cycle 2cycles 3cycles 4cycles 5cycles 6cycles
W without the discontinuation rule with the discontinuation rule
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Post-induction response rates and SCT rates

In the Pethema trial, a significantly higher proportion of patients in the VTD arm
achieved CR post-induction compared to the TD arm (Table 4, Figure 6). Also, a
higher proportion of patients received a SCT in the VTD arm than in the TD arm
(Figure 2). Additionally, the Pethema study showed that the likelihood of a patient
receiving SCT is positively associated with the depth of response to the induction
therapy (Figure 6). (6)

Post-induction response rates from the Pethema trial were used as the main
measure of efficacy in the economic model. Also, SCT rates for each response
category in each treatment arm from the Pethema trial (Figure 6) were used in the
economic model.

Figure 6: Post-induction response rates from the Pethema trial (6)

VTD (N=130) TD (N=127)

SCT: 5 (25%)
No SCT: 15 (75%)

SCT: 21 (96%)
No SCT: 1 (4%)

SCT: 62 (97%)
No SCT: 2 (3%)

NR, 49,
39%

PR, 46 SCT: 7 (14%)

36% No SCT: 42 (86%) PR, 56,

44%

SCT: 38 (83%)
No SCT: 8 (17%)

SCT: 50 (89%)
No SCT: 6 (11%)

CR = CR+nCR+VgPR; NR = MR+SD+PD

CR: complete response; NR: non responders; MR: minimal response; PD: progressed disease; PR:
partial response; SD: stable disease; TD: thalidomide and dexamethasone; VgPR: very good PR; VTD:
Velcade® (bortezomib), thalidomide and dexamethasone

Given the two assumptions discussed above, the discontinuation rule would not alter
VTD’s post-induction response rates as input parameters for the economic model.
This is firstly because the discontinuation rule would not change the final post-
induction responses for those who received 4 or fewer cycles of VTD. Also, the
second assumption implies all of the 46 CR patients would have received full 6
cycles with or without the discontinuation rule. The same logic applies to the 18 nCR
patients, and the 43 PR patients who received full 6 cycles. Finally, ] patients who
would have discontinued VTD treatment after the 4™ cycle would be in the ‘NR’
category (MR or below) for modelling purposes.

7.4 Measurement and valuation of health effects

Please refer to the original submission.

7.5 Resource identification, measurement and valuation

Please refer to the original submission.
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7.6 Sensitivity analysis

In order to fully test the robustness of the revised base case result, a set of
comprehensive sensitivity analyses have been undertaken. All of the sensitivity
analyses described in the original submission have been performed again. In
addition, a number of other sensitivity analyses were also performed (see below).
Please refer to the original submission for more details.

7.6.1 Has the uncertainty around structural assumptions been
investigated? Provide details of how this was investigated,
including a description of the alternative scenarios in the analysis.

Sensitivity analyses performed in the original submission

We repeated the same sensitivity analyses as in the original submission on the new
base case. Please refer to the original submission for further details.

Additional sensitivity analyses performed in this addendum
1. Threshold analysis for post-induction response rates

Whilst CTD is the combination for which there is the most clinical experience in the
UK for induction prior to SCT, a lack of clinical evidence comparing VTD to CTD
makes it impossible to conduct a robust economic analysis for this pair of regimens.
Therefore, the economic evaluation comparing VTD against TD is presented in the
original submission as well as in this addendum. As clinical experts suggested that
the TD and CTD would have similar clinical effectiveness (Appendix 14 to the original
submission), the economic evaluation comparing VTD and TD is of relevance to the
UK clinical practice.

However, given the uncertainty of the relative effectiveness of TD compared to CTD,
a sensitivity analysis was undertaken in the form of a threshold analysis whereby
post-induction response rates for TD were increased until the ICER reached £30,000
per QALY gained.

2. Threshold analysis for overall survival

Due to the immaturity of OS data from the Pethema trial, historical data from the
MRC VII trial were used in the base case analysis. However, treatment of multiple
myeloma has advanced since the MRC VII trial results were published in 2003 (7),
possibly narrowing the gap in OS between those who have achieved CR and those
who have not. If this were the case, the incremental benefit of VTD over TD would be
smaller than in the base case since the difference in OS across induction response
categories is one of the drivers of the incremental benefit. In order to assess the
robustness of the base case results, threshold analyses were conducted whereby
median survival for PR and ‘NR’ (MR and below) were increased by the same
number of months until the ICER reached £30,000 per QALY gained.

3. Assumption related to the patient level data analysis

A number of assumptions must be made in order to adapt the patient level data
analysis results from Pethema in the economic evaluation incorporating the
discontinuation rule (Section 6.5 above). In particular, it is assumed that those
patients who achieve at least a PR after the 6™ cycle will have achieved that level of
response after the 4" cycle.
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In a sensitivity analysis, a proportion of patients who achieved PR as the final post-
induction response were assumed not to have achieved PR after the 4™ cycle (thus
would have discontinued the VTD regimen without receiving the 5" and 6™ cycles),
and this proportion was varied to assess its impact on the ICER,

Summary of scenario analyses

The scenario analyses are summarised in the table below. Analyses that are new in
this addendum are shown in the blue bold font.

Table 9: Summary of scenario analyses

Parameters

Base-case

Scenario analyses

Post-induction

Pethema

Cavo et al (2010) — GIMEMA study

response rates (section 7.3.1 VTD TD
of the original CR 62% 28%
submission) PR 31% 51%
NR 7% 21%
Use of 95% CI to test the impact of each post-induction
response category
Threshold analysis whereby response rates for TD
are improved until the ICER reached £30,000 per
QALY gained
OS by post- MRC VI IFM9O0 trial
induction (section 7.3.1 Monthly probability of death
response of the original CR 0.5%
category up to submission) PR 1.6%
death” health- NR 10.9%
state
Threshold analysis whereby median survival for PR
and NR are increased by the same number of
months until the ICER reached £30,000 per QALY
gained
TTP for 1% line Pethema A log-logistic distribution of TTP data from Pethema will

(post-transplant /
post-induction)

(section 7.3.1
of the original

be tested.

submission)

Number of cycles |VTD: Section | 4 cycles for all induction therapies

with VTD and TD |7.3 above 5 cycles for all induction therapies
TD: Section 6 cycles for all induction therapies
7.3.6 of the In the VTD arm, out of those who achieved PR;
original - e 5% achieved less than PR after cycle 4
submission

e 10% achieved less than PR after cycle 4
e 25% achieved less than PR after cycle 4
thus discontinued VTD after cycle 4
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Health state
utility values

Van Agthoven
etal.

» Uyl-de-Groot et al.

UTILITIES | Utility value
1*'line treatment
From start treatment until 0.52
post-induction response
From post-induction to post- | 0.66
SCT response
SCT patients Up to 3mos=0.38
3-6mos=0.64
6-9mos=0.64
9-12mos=0.64
12-18mos=0.69
18+mo0s=0.69
Non-SCT patients Up to 3mos=0.69
3-6mos=0.69
6-9mos=0.69
9-12mo0s=0.69
12-18mos=0.69
18+mo0s=0.69
2" and 3" line treatments 0.59
Further lines 0.52

» Decline in HRQoL following SCT only lasts
approximately 6 months

At the advisory board, clinical experts indicated that they
would expect that ‘the decline in HRQoL following
transplant would only last around 6 months, compared
to the 24 months experienced in the Sergeren study’.
Hence, the clinicians would expect that at 6-12 months,
the HRQoL values in the SCT group would have
improved to the same level as those who did not receive
a SCT. The values for the non-SCT patients from 6
months onwards have therefore been allocated to SCT
patients from 6 months onward.

UTILITIES | Utility value
1°' line treatment
From start treatment until 0.57
post-induction response
From post-induction to 0.65
post-SCT response
SCT patients Up to 3mos=0.59
3-6mo0s=0.65
6-9mos=0.79
9-12mo0s=0.80
12-18mos=0.81
18+mos=0.77
Non-SCT patients Up to 3mos=0.77
3-6mos=0.81
6-9mos=0.79
9-12mo0s=0.80
12-18mos=0.81
18+mo0s=0.77
2"% and 3" line treatments | 0.69
Further lines 0.644
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AE-related 0.02

disutility values |decrement 0.05 utility decrements
(section 7.4.9.)

Time horizon Life time 10 years, 15 years

Discount rate 3.5% for costs |3.5% costs and 0% outcomes

and outcomes |3.5% costs and 6% outcomes
0% costs and 3.5% outcomes
6% costs and 3.5% outcomes

AE: adverse event; CR: complete response; mos: months; NR: non responders; PR: partial response;
SCT: stem cell transplantation; TD: thalidomide and dexamethasone; VTD: Velcade® (bortezomib),
thalidomide and dexamethasone

7.6.2 Which variables were subject to deterministic sensitivity analysis?
How were they varied and what was the rationale for this? If any
parameters or variables listed in section 7.3.6 (Summary of selected
values) were omitted from sensitivity analysis, please provide the
rationale.

7.6.3 Was PSA undertaken? If not, why not? If it was, the distributions
and their sources should be clearly stated if different from those in
section 7.3.6, including the derivation and value of ‘priors’. If any
parameters or variables were omitted from sensitivity analysis,
please provide the rationale for the omission(s).

Please refer to the original submission.

7.7 Results

Clinical outcomes from the model

7.7.1 For the outcomes highlighted in the decision problem (see
section 5), please provide the corresponding outcomes from the
model and compare them with clinically important outcomes such
as those reported in clinical trials. Discuss reasons for any
differences between modelled and observed results (for example,
adjustment for cross-over). Please use the following table format for
each comparator with relevant outcomes included.

Please refer to the original submission.

7.7.2 Please provide (if appropriate) the proportion of the cohort in the
health state over time (Markov trace) for each state, supplying one
for each comparator.

The full Markov traces are presented in separate spreadsheets within the economic
model. Table 10 and Table 11 below provide the first 20 rows of the Markov trace for
VTD and TD.
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Table 10: First 20 rows of the Markov trace for VTD

With SCT Without SCT
s |85 2 |8, | ¢ 2 |8, |88 2|2 |s8.| s
= 53| B |8g| S | £ |Z2gz|f%| £ | £ |2 %
2 B G (£ & | & |27 |£2) & | & |2 a
1| 1.00 0.00
2| 1.00 0.00
3| 0.99 0.01
4| 0.99 0.01
5| 0.98 0.02
6| 0.98 0.02
7| 0.00| 0.79 0.08 | 0.11 0.02
8| 0.00| 0.79 0.07 | 0.11 0.03
9| 0.00| 0.79 0.07 | 0.10 | 0.01 0.04
10| 0.00 | 0.00 | 0.78 0.07 | 0.09 | 0.02 0.04
11| 0.00 | 0.00 | 0.76 | 0.01 0.07 | 0.08 | 0.03 | 0.00 | 0.05
12| 0.00 | 0.00 | 0.74 | 0.02 0.06 | 0.07 | 0.03 | 0.00 | 0.07
13| 0.00 | 0.00 | 0.72 | 0.03 | 0.00 0.06 | 0.06 | 0.03 | 0.01 | 0.08
14| 0.00 | 0.00 | 0.71| 0.04 | 0.00 0.06 | 0.05| 0.04 | 0.01 | 0.09
15| 0.00| 0.00 | 0.69| 0.04| 0.01 | 0.00| 0.06 | 0.05| 0.04| 0.01| 0.11
16 | 0.00| 0.00 | 0.67| 0.05| 0.01| 0.00| 0.06 | 0.04 | 0.04| 0.02 | 0.12
17| 0.00 | 0.00| 065| 0.05| 0.01 | 0.00| 0.06 | 0.04 | 0.04 | 0.02| 0.13
18 | 0.00 | 0.00 | 0.64| 0.06| 0.02 | 0.00| 0.05| 0.03| 0.04| 0.02 | 0.14
19| 0.00 | 0.00 | 0.62 | 0.06 | 0.02 | 0.00| 0.05| 0.03| 0.03 | 0.03| 0.15
20| 0.00| 0.00| 0.61| 0.06 | 0.02| 0.00| 0.05| 0.03| 0.03 | 0.03| 0.17
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Table 11: First 20 rows of the Markov trace for TD

With SCT Without SCT
c T : 2 , © 2
2 |38 £ |e®| B | 2| € |3 B | 2| &
£ 9 a o8 (e 3 a £ o e 3

1| 1.00 0.00
2| 099 0.01
3| 0.98 0.02
4| 0.98 0.02
5| 0.97 0.03
6| 0.96 0.04
7| 0.00 | 0.58 0.05| 0.31 0.05
8| 0.00 | 0.58 0.05| 0.31 0.06
9| 0.00| 0.58 0.05 | 0.27 | 0.03 0.07
10| 0.00 | 0.00 | 0.58 0.05| 0.24 | 0.06 0.07
11| 0.00 | 0.00 | 0.56 | 0.01 0.05| 0.21 | 0.07| 0.00 | 0.09
12| 0.00| 0.00| 0.55| 0.02 0.05| 0.18| 0.09| 0.01| 0.11
13| 0.00| 0.00| 0.53| 0.03 | 0.00 0.04 | 0.16 | 0.10| 0.02 | 0.13
14| 0.00| 0.00| 0.51| 0.04 | 0.00 0.04 | 0.14| 0.10| 0.03 | 0.14
15| 0.00| 0.00| 0.49| 0.04| 0.01| 0.00| 0.04| 0.12| 0.10| 0.03 | 0.16
16| 0.00| 0.00| 048 | 0.04| 0.01| 0.00| 0.04| 0.11 | 0.10| 0.04 | 0.18
17| 0.00| 0.00| 0.46| 0.05| 0.01| 0.00| 0.04| 0.10| 0.10| 0.05]| 0.19
18| 0.00| 0.00| 045| 005| 0.01| 0.00| 0.04| 0.08| 0.09| 0.06 | 0.21
19| 0.00| 0.00| 0.44| 0.05| 0.02| 0.00| 0.04| 0.07| 0.09| 0.07| 0.22
20| 0.00| 0.00| 0.42| 0.05| 0.02| 0.00| 0.04| 0.06 | 0.09| 0.08| 0.24
7.7.3 Please provide details of how the model assumes QALYs accrued

over time. For example, Markov traces can be used to demonstrate
QALYs accrued in each health state over time.

Please refer to the original submission.

7.7.4 Please indicate the life years and QALYs accrued for each clinical
outcome listed for each comparator. For outcomes that are a
combination of other states, please present disaggregated results.
For example:

Table 12: Model outputs by clinical outcomes (discounted)

Ly | oALY |cost®) | Ly | oALy | costeg)
Outcome VTD TD
Induction treatment 0.49 0.28 | £25,167 | 0.49 0.27 £7,265
Stem cell transplant 0.19 0.12 £16,691 0.14 0.09 £12,405
Post-induction PFS 2.63 1.89 £2,611 1.80 1.29 £1,782
Post-progression survival 2.72 1.73 £31,706 2.14 1.36 £34,042
Overall survival 6.03 4.02 £76,174 4.57 3.01 £55,493

LY, life years; QALY, quality-adjusted life year; TD: thalidomide and dexamethasone; TTP: time to
progression; VTD: Velcade® (bortezomib), thalidomide and dexamethasone,
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7.7.5

Please provide details of the disaggregated incremental QALYs and

costs by health state, and of resource use predicted by the model by
category of cost. Suggested formats are presented below.

Table 13: Summary of QALY gain by health state

ALY ALY Absolute % absolute
hieathistate ?/TD QTD sl e increment increment
Induction period 0.28 0.27 +0.00 0.00 0.2%
SCT period 0.12 0.09 +0.03 0.03 3.0%
Post-induction PFS 1.89 1.29 +0.60 0.60 56.9%
2nd line 0.24 0.26 -0.02 0.02 1.9%
3rd line 0.18 0.19 -0.00 0.00 0.4%
Further line 1.31 0.91 +0.40 0.40 37.6%
Total 4.02 3.01 +1.01 1.06 100.0%

PFS, progression free survival; QALY, quality-adjusted life year; SCT, stem cell transplant ; TD,
thalidomide and dexamethasone; VTD, Velcade® (bortezomib), thalidomide and dexamethasone

Table 14: Summary of costs by health state

Heath state Cagl Cost TD | Increment _Absolute % absolute
VTD increment increment
Induction period £25,167 £7,265 +£17,903 £17,903 67.4%
SCT period £16,691 | £12,405 +£4,286 £4,286 16.1%
Post-induction PFS £2,611 £1,782 +£829 £829 3.1%
2nd line £12,391 | £14,127 -£1,735 £1,735 6.5%
3rd line £14,476 | £15,480 -£1,004 £1,004 3.8%
Further line £2,014 £1,402 +£612 £612 2.3%
End of life £2,824 £3,033 -£209 £209 0.8%
Total £76,174 | £55,493 +£20,682 £26,578 100.0%

PFS, progression free survival, QALY, quality-adjusted life year; SCT, stem cell transplant ; TD,
thalidomide and dexamethasone; VTD, Velcade® (bortezomib), thalidomide and dexamethasone

Table 15: Summary of predicted resource use by category of cost

Heath state Cagl Cost TD Increment _Absolute % absolute
VTD increment increment
Induction - chemo drug £22,493 £5,493 +£17,000 £17,000 64.0%
Induction - prophylaxis £253 £194 +£59 £59 0.2%
Induction - monitoring £2,421 £1,577 +£844 £844 3.2%
SCT - mobilisation £1,295 £962 +£333 £333 1.3%
SCT - ablation £347 £258 +£89 £89 0.3%
SCT - transplant £13,702 | £10,183 +£3,518 £3,518 13.2%
SCT - post-transplant £1,347 £1,001 +£346 £346 1.3%
Post-induction PFS £2,611 £1,782 +£829 £829 3.1%
2nd line - VD £9,913 £11,301 -£1,388 £1,388 5.2%
2nd line - CTDa £1,859 £2,119 -£260 £260 1.0%
2nd line - HDD £620 £706 -£87 £87 0.3%
3rd line - RD £10,857 | £11,610 -£753 £753 2.8%
3rd line - CTD £2,895 £3,096 -£201 £201 0.8%
3rd line - HDD £724 £774 -£50 £50 0.2%
Further line £2,014 £1,402 +£612 £612 2.3%
End of life £2,824 £3,033 -£209 £209 0.8%
Total £76,174 | £55,493 +£20,682 £26,578 100.0%

PFS, progression free survival, QALY, quality-adjusted life year; SCT, stem cell transplant ; TD,
thalidomide and dexamethasone; VTD, Velcade® (bortezomib), thalidomide and dexamethasone
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Base-case analysis

7.7.6 Please present your results in the following table. List

intervention
and presen

s and comparator(s) from least to most expensive
t ICERs in comparison with baseline (usually

standard care) and then incremental analysis ranking
technologies in terms of dominance and extended dominance.

Base case results from the modelled evaluation are presented in Table 16 below.

Table 16: Base-case results
Total Incre- Incre- Incre- IC.ER (£)
. Total Total incre-
Technologies | costs LYG | QALYs mental mental | mental mental
(£) costs (£) LYG QALYs (QALYS)
VTD £55,493 | 4.57 3.01
™ £76.174 | 6.03 202 +£20,682 +1.47 +1.01 £20,468
Sensitivity analyses
1.7.7 Please present results of deterministic sensitivity analysis.

Consider the use of tornado diagrams.

The deterministic sensiti

vity analysis illustrates the influence of the parameters

across their ranges on the incremental cost-effectiveness ratio. In all cases, the
ICER remains below £30,000/QALY (Figure 7, Table 17).

Figure 7: Tornado diagram
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Table 17: Deterministic sensitivity analysis results for most sensitive parameters

Lower Base Higher Ol Higher
Parameter : 19 input input Difference

input case input ICER ICER
Mortality - CR 0.6% 0.8% 11% | £17,018 | £28,867 | £11,848
[”\‘j'#g'o” phase costs | £o> 513 | £27,793 | £33,620 | £15761 | £25,662 | £9,901
TTP HR (Exp'l) - PR 0.538 1.007 1.886 | £16,843 | £23,923 | £7,080
CRrate - TD 113% | 17.3% 243% | £18,026 | £24,340 | £6,315
\S/% rate after PR - 70.5% 82.6% 92.0% | £17,310 | £23,621 | £6,311
TTP HR (Exp'l) - CR 0.609 1.615 4282 | £17,863 | £22,759 | £4.896
PR rate - VTD 27.4% | 354% 43.8% | £18,915 | £22,615 | £3,700
\S/% rate after NR - 9.1% 25.0% 456% | £19,083 | £22,613 | £3,530
\S/% rate after CR - 915% | 96.9% 09.6% | £18,266 | £21,754 | £3.488
Mortality - NR 2.2% 2.7% 9.4% | £18,298 | £21,739 | £3,441
?gT rate after PR - 80.0% | 89.3% 95.9% | £19,151 | £22,452 | £3,301
[”%C“O” phase costs | £7 009 | £8,653 | £10467 |£18985 | £21,811 | £2,826
?EC)T rate after NR - 6.1% 14.3% 2520 | £19,149 | £21,525 | £2.377
Utility - SCT 18mth- 0.630 0.750 0.853 | £19,441 | £21,808 | £2.368
Utility - further line 0.559 0.644 0.725 £19,641 | £21,540 £1,899

CR, complete remission; HR, hazard ratio; NR, no response (less than PR); PR, partial response; SCT,
stem cell transplant; TD, thalidomide and dexamethasone; TP, transition probabilities; VTD, Velcade®
(bortezomib), thalidomide and dexamethasone
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7.7.8 Please present the results of a PSA, and include scatter plots
and cost-effectiveness acceptability curves.

The probabilistic analysis performed on the base case included 10,000 simulations
and is presented in the cost-effectiveness plane in Figure 8. The cost-effectiveness
acceptability curve is presented in Figure 9. The probability that bortezomib-based
induction regimen (VTD) is a cost effective option over thalidomide-based induction
regimen (TD) at £20,000 and £30,000 thresholds is estimated to be 35.4% and
71.3%, respectively.

Figure 8: Cost effectiveness plane for VTD versus TD
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Figure 9: cost effectiveness acceptability curve for VTD versus TD
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7.7.9 Please present the results of scenario analysis. Include details
of structural sensitivity analysis.

Table 18 shows the results of the same sensitivity analyses as in the original

submission performed on the new base case.

Table 18: Results of the same sensitivity analyses as in the original submission

performed on the new base case

. Incremental Incremental
Scenario v QALYs ICER

Base case +£20,682 +1.01 £20,468
Post-induction response rates

GIMEMA study +£21,484 +0.88 £24,321

VTD: CR=57.0%, PR=43.0%, NR=0.0% +£19,855 +1.01 £19,581

VTD: CR=34.2%, PR=43.8%, NR=22.0% +£19,715 +0.80 £24,624

VTD: CR=40.7%, PR=27.4%, NR=31.9% +£21,548 +1.00 £21,477

VTD: CR=62.9%, PR=27.4%, NR=9.7% +£21,598 +1.20 £17,935

TD: CR=24.3%, PR=52.8%, NR=22.9% +£21,096 +0.81 £25,898

TD: CR=0.0%, PR=52.8%, NR=47.2% +£21,064 +1.42 £14,816

TD: CR=11.3%, PR=35.6%, NR=53.1% +£20,279 +1.18 £17,157

TD: CR=34.1%, PR=35.6%, NR=30.3% +£20,309 +0.61 £33,166
OS by post-induction response

IFM90 study +£25,177 +1.64 £15,339
TTP for 2nd line (post-transplant / post-
induction)

Weibull distribution +£22,111 +0.99 £22,444

Log-logistic distribution +£22,163 +0.99 £22,449
Number of cycles with VTD and TD

4 cycles for all patients on induction therapy +£15,412 +1.01 £15,252

5 cycles for all patients on induction therapy +£18,532 +1.01 £18,340

6 cycles for all patients on induction therapy +£21,637 +1.01 £21,413
Health state utility values

Uyl-de-Grrot et al. +£20,682 +0.90 £23,099

Decline in HRQoL following SCT only lasts +£20,682 +1.04 £19,829

6 months
AE-related disutility value

0.05 utility decrements +£20,682 +1.01 £20,504
Time horizon

10 years +£19,179 +0.61 £31,507

15 years +£20,117 +0.81 £24,891
Discount rates

3.5% costs and 0% outcomes +£20,682 +1.45 £14,248

3.5% costs and 6% outcomes +£20,682 +0.81 £25,532

0% costs and 3.5% outcomes +£22,922 +1.01 £22,685

6% costs and 3.5% outcomes +£19,537 +1.01 £19,335
AE, adverse event; CR, complete remission; HRQoL, health-related quality of life; HR, hazard ratio;
ICER, incremental cost-effectiveness ratio; NR, no response (less than PR); OS, overall survival;
PR, partial response; QALY, quality-adjusted life year; SCT, stem cell transplant; TD, thalidomide
and dexamethasone; TTP, time to progression; VTD, Velcade® (bortezomib), thalidomide and
dexamethasone
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Tables below (Table 19, Table 20, Table 21) show the results of the additional
sensitivity analyses performed in this addendum.

Table 19: Threshold analysis for post-induction response rates from TD

Post-induction response to TD Incremental | Incremental
ICER
CR PR NR costs QALYs
Base case: Pethema trial
17.3% 44.1% 38.6% +£20,682 +1.01 £20,468
Scenario 1: Higher CR, lower PR, same NR rates vs. base case
32.6% 28.8% 38.6% +£19,991 +0.67 £30,000
Scenario 2: Same NR rate as VTD in Pethema. Higher CR, lower PR rates vs. base case
28.2% 56.4% 15.4% +£21,270 +0.71 £30,000
Table 20: Threshold analysis for overall survival
Median survival (months) Incremental | Incremental
ICER
CR PR NR costs QALYs
Base case: MRC VI
88.6 39.8 25.6 +£20,682 +1.01 £20,468

Scenario: Median survival same for CR, but higher for PR and NR by the same number of

months vs. base case

88.6 62.7 48.5 +£19,128 +0.64 £30,000
Difference vs. base case
months +0 +22.9 +22.9
percentage 0% +58% +89%
Table 21: Assumption related to the patient level data analysis
% of PR patjents in VTD arm of Pethema who | Incremental | Incremental ICER
have achieved less than PR after cycle 4 costs QALYs

Base case: 0% (All PR patients in VTD arm will have achieved PR after cycle 4 already)

+£20,682

+1.01

£20,468

Scenario 1: 5% of PR patients in VTD arm will have achieved less than PR after cycle 4

+£20,533

+1.01

£20,320

Scenario 2: 10% of PR patients in VTD arm will have achieved less than PR after cycle 4

+£20,384

+1.01

£20,173

Scenario 3: 25% of PR patients in VTD arm will have achieved less than PR after cycle 4

+£19,937

+1.01

£19,730

7.7.10
analyses?

What were the main findings of each of the sensitivity

The deterministic sensitivity analyses highlighted that the results are most sensitive
to the mortality rate for patients with CR after the induction therapy, and the VTD
drug costs. If the CR mortality rate is varied within its 95% confidence interval, other
things being equal, the ICER ranges from £17,018/QALY to £28,867/QALY. For the
VTD drug costs, the ICER range is £15,761/QALY to £25,662/QALY. For all other
parameters, the ICER remains within the £16,000/QALY-£25,000/QALY range.

The scenarios analyses further supported the cost-effectiveness of VTD with ICERs
remaining below £30,000/QALY for most of scenarios, except where CR rates for TD
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are nearly double compared to the actual result from Pethema, or a time horizon of
10 years is applied (see Table 18). Given that approximately 20% of MM patients
may be alive 10 years after the induction therapy, the 10-year time horizon for the
economic modelling appears too short.

The threshold analysis for TD’s post-induction response rates (Table 19) examines
how much clinical benefit cyclophosphamide would have to provide when added to
TD alone in order for the ICER to reach the £30,000/QALY-mark. The analysis
results indicate that additional benefit from cyclophosphamide would have to be
substantial for this to be the case. For example, in scenario 1, the CR rate would
have to be nearly double that observed in the Pethema result with TD (32.6% vs.
17.3%) for the ICER for VTD to increase to above £30,000/QALY. This threshold
analysis indicates that the base case result is not particularly sensitive to the addition
of cyclophosphamide to the TD regimen. As stated in our original submission, clinical
experts suggested that TD and CTD regimens would be expected to have similar
effectiveness.

In another threshold analysis, we investigated how high median survival for patients
with post-induction response of PR and NR would have to rise before the ICER
reached £30,000/QALY. The results in Table 20 indicate that the gap in median OS
between CR- and PR-/NR-patients would have to narrow by nearly 2 years (22.9
months) and median OS would have to rise by 58% and 98% for PR- and NR-
patients, respectively, in order for the ICER to reach £30,000/QALY. It may not be
realistic for the OS for PR- and NR-patients to have improved by this magnitude,
while, at the same time, OS for CR-patients has remained at the same level since the
MRC VIl was published in 2003 (7). According to the Scottish Cancer Registry, an
improvement in OS of a similar magnitude can only be observed when the median
survival of the MM patients who were diagnosed in 2003-2007 is compared against
that of those who were diagnosed in 1980’s (Table 22) (8).

Table 22: Median observed survival for multiple myeloma patients by period of
diagnosis (8)

Period of diaghosis
1983-1987 | 1988-1992 | 1993-1997 | 1998-2002 | 2003-2007

Median observed

X 15 2.0 2.3 2.8 3.6
survival (years)

The analysis in Table 21 demonstrates that it is conservative to assume that those
patients who achieve PR or better after the 5" or 6™ cycle will have achieved this
response after the 4™ cycle already. If some of PR patients were to achieve less than
PR after the 4™ cycle, the ICER would decrease, making VTD more cost-effective
against TD than in the base case, because incremental costs would decline while
incremental QALY's would remain the same.

At the £20,000 and £30,000 willingness to pay thresholds, the probability for VTD to
be cost-effective vs. TD is 35.4% and 71.3%, respectively (Table 23).

Therefore, the range of sensitivity analyses has demonstrated that VTD is likely to be
a cost-effective treatment option for the relevant patient population compared to TD.
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Table 23: Cost-effectiveness of VTD vs. relevant comparators at the £20,000 and
£30,000 willingness to pay thresholds

- Probability that VTD is cost-effective
Willingness-to-pay threshold against TD
£20,000 35.4%
£30,000 71.3%

TD, thalidomide and dexamethasone; VTD, Velcade® (bortezomib), thalidomide and
dexamethasone

7.7.11 What are the key drivers of the cost-effectiveness results?

As discussed above, the main drivers of the cost-effectiveness results include
mortality rates (particularly for patients with post-induction CR), and the induction
drug costs.

7.8 Validation
7.9 Subgroup analysis

7.10 Interpretation of economic evidence

7.10.1 Are the results from this economic evaluation consistent with the
published economic literature? If not, why do the results from this
evaluation differ, and why should the results in the submission be
given more credence than those in the published literature?

There is no published economic model exploring the cost-effectiveness of VTD vs.
TD in the population of interest.

7.10.2 Is the economic evaluation relevant to all groups of patients who
could potentially use the technology as identified in the decision
problem in section 5?

The results presented in the base case are reflective of the potential outcomes
expected in the UK patient population.

7.10.3 What are the main strengths and weaknesses of the evaluation?
How might these affect the interpretation of the results?

Strengths of the evaluation

The model is populated with clinical data from the independently conducted,
methodologically robust Pethema trial providing a comparison between VTD and a
thalidomide-based induction regimen (TD). Also, a comprehensive systematic
literature search was conducted to identify data relevant to the model.

The chosen structure of the economic model follows the clinical pathway for the
patient population relevant to the decision problem. Moreover, the modelling
approach is based upon the primary end-point of the Pethema trial (post-induction
response rate), which is strongly correlated with OS, the most patient-relevant
outcome.
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Extensive deterministic and probabilistic sensitivity analyses were performed, and the
ICER appears robust to the sensitivity analyses.

Limitations of the evaluation

The OS data from the Pethema trial are too immature to be incorporated into the
economic model, thus we had to rely on long-term OS data from published literature
in order to derive a cost per QALY estimate over a lifetime horizon. Also, utility values
used in the model have been derived from the published literature due to the lack of
quality of life data measured directly in the Pethema trial. However, we have
conducted extensive sensitivity analyses, which demonstrated the robustness of the
ICER estimate to changes in OS and utility values.

Due to the lack of head-to-head evidence of VTD vs. CTD, i.e. the current standard
of care in the UK, we had to assume similar clinical effectiveness between CTD and
TD. Without this assumption, we would not have been able to use the Pethema trial
data for this economic evaluation. Nevertheless, the threshold analysis demonstrated
that the ICER is not sensitive to this assumption.

7.10.4 What further analyses could be undertaken to enhance the
robustness/completeness of the results?

In the future, once the Pethema trial data become mature, the economic evaluation
could be repeated using OS derived directly from the trial.

Section C — Implementation

8 Assessment of factors relevant to the NHS and
other parties

Please refer to the original submission, but ignore the market share and budget
impact related to the PAD regimen.
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Introduction

SHTAC were requested to critique an addendum submitted to NICE by the manufacturer that
had incorporated changes to the licence application and the resultant implications. The key
changes from the original licence application are:

e A discontinuation rule now applies to the bortezomib, thalidomide and dexamethasone
(VTD) regimen whereby patients will receive four cycles of VTD, and those with at least a
partial response will receive an additional two cycles. Some patients will therefore only
receive four cycles of VTD before stopping, rather than continuing for six cycles.

e Approvable regimens are bortezomib and dexamethasone (VD) and VTD. The
bortezomib, adriamycin and dexamethasone (PAD) regimen was deemed not approvable
by the Committee for Medicinal Products for Human Use (CHMP) and is thus no longer
relevant.

The changes are laid out clearly on p.4 and Table 1 of the MS addendum.

The manufacturer provided an addendum to their original submission highlighting the major
differences, an appendix containing the Summary of Product Characteristics, and a modified
economic model. These were received by the ERG on 1% August 2013. A summary of the key
changes is given below:
Clinical effectiveness

e The studies included in the clinical evidence were restricted to two RCTs (Pethema and

Gimema) compared to the original submission which included five RCTs.

e A data set was reported for each of the VTD and TD arms in the Pethema trial reporting
the final response during the trial according to the number of cycles each patient

received.

¢ A modified network diagram was presented for the five trials identified for the attempted

mixed treatment comparison (MTC).
Cost-effectiveness
e Implementation of the discontinuation rule in the VTD and TD economic model
e Additional sensitivity analyses
e Undocumented changes to many of the costs in the economic model
o Undocumented changes to several clinical parameters used in the economic model

The ERG has focused this addendum on checking the changes to the clinical effectiveness
section; assessing the new economic model submitted; checking the changes to the economic
model are as described and that the analyses can be reproduced; and assessing what effects

the changes make to the base case.





Clinical effectiveness

In their addendum, the manufacturer has only reported on the Pethema and Gimema trials as
relevant RCTs. The Hovon, IFM and MRC MMIX trials were not included. This is in line with the
original ERG report which stated that only the Pethema and Gimema trials were relevant to the

NICE scope as they compared a bortezomib regimen with a thalidomide regimen.

The data presented in the manufacturer's addendum for the Pethema and Gimema trials (Figure
1 and Table 4, p.13-14; Figures 2 & 3, p.16) have been checked by the ERG and are the same
data as reported in the original MS. The addendum focuses only on post-induction response rate
(whereas the original submission reported both post-induction and post-transplant). Post-
induction near complete response (nCR), very good partial response (VGPR) and partial
response (PR) were not reported for the Gimema trial in the manufacturer’s addendum (Table 4),
but these were reported in the original response to questions for clarification. Results for the
proportion of patients who underwent stem cell transplant (SCT) and for overall survival (OS)
were only reported for the Pethema trial in the addendum and data were as reported in the

original submission. The ERG’s comments on all the data remain as per our original report.

The manufacturer presented some new data in their addendum (Tables 5 & 6, p.14-15) on
‘Treatment duration’ in the form of numbers of patients achieving the different levels of post-
induction response, as well as progressive disease (PD) and death, according to the number of
cycles of treatment they received. Data sets were presented for the VTD and TD arms of the
Pethema trial only. The ERG has not been able to check the accuracy of the data as this is
commercial in confidence (CiC) data and the original source of data was not provided. These
data were incorporated into the manufacturer’s updated economic evaluation (see Cost-

effectiveness section below).

The manufacturer presented a modified network diagram of trials identified for the MTC. This is
different to the diagram presented in the original submission in that there are no longer links
between TD and CTD, and between VAD and CVAD. The manufacturer states that the
assumptions previously used to connect the bortezomib-based treatment regimens to CTD (the
current standard of care) raise considerable uncertainties, leaving the results unreliable. The

ERG would agree with this as per our original report.





Cost-effectiveness

The addendum notes that since the VTD discontinuation rule has implications for both the
incremental costs and incremental benefits of VTD compared to TD, the results of the original
submission are no longer valid. Addendum Section 7.3 discusses the implementation of the
discontinuation rule in the economic model. No other model changes are documented in this
section. The addendum refers to the original submission for discussion of the measurement and

valuation of health effects, and resource identification, measurement and valuation.

The manufacturer was unable to obtain data which tracked each patient’s response through the
induction period, but did obtain data from the Pethema trial with the number of patients by final
post-induction response and the number of cycles received (addendum Table 8). The revised
model makes the assumption that patients in the Pethema trial who achieved less than PR at
final response, and received 5 or 6 cycles of VTD would not have received the 5™ and 6" cycles
of VTD with the discontinuation rule. This assumption affects || | | | I patients in the
Pethema trial. The addendum notes that this assumption appears plausible but would be
violated if patients who achieve PR or better after 4 cycles are likely to deteriorate below PR
after the 5™ and 6™ cycles (addendum p.21). The lack of response tracking also requires a
further assumption that 100% of patients who achieved at least PR and received 5 or 6 cycles of
VTD achieved at least PR after the 4" cycle. This assumption concerns ||| G0 of
patients in the Pethema trial and is tested in sensitivity analysis (addendum p.24). The ERG
clinical expert estimates that over 90% of people who achieve PR after 5 or 6 cycles would

already have achieved PR after 4 cycles.

The addendum notes that the discontinuation rule reduces the costs associated with the VTD
regimen as a reduced number of patients are eligible for 6 cycles of treatment (addendum p.21).
The addendum also states that, given the assumptions made, the discontinuation rule would not
alter VTD’s post-induction response rates as input parameters for the economic model
(addendum p.22). The ERG agrees with this assessment but, as noted above, considers that
the assumption that 100% of patients who achieved at least PR and received 5 or 6 cycles of
VTD achieved at least PR after the 4" cycle may not be fully met. If this assumption is not met
then a number of patients with a PR or higher after 6 cycles will be lost from the final response
numbers for PR and the model input post-induction response rates will not be the same as seen
in the Pethema trial. This then has implications for the proportion who receive SCT (as the
likelihood of a patient receiving SCT is positively associated with the depth of response to the

induction therapy (addendum p.22)).





The addendum assumes that TD is not subject to the same discontinuation rule as VTD
(addendum p.15), and no changes to the modelling of TD are discussed in the addendum.
However a comparison of results for TD from the original and revised models (Tables Al and A2)
indicates that both QALYs and costs for TD have changed between the models. Induction
treatment and post-induction PFS costs have decreased, while other costs have increased.

QALYs for all TD outcomes except SCT and post-progression survival show a decrease.

Tables Al and A2 also show that many QALYs and costs have changed for VTD, beyond the
anticipated change in cost in the induction period associated with the discontinuation rule. The
ERG has implemented the model changes described in the addendum in the original model and
obtains the results given in Table A3. As expected these only show a change in the cost of
induction treatment for the VTD arm when compared with the original model results (Table Al).
All other results are the same. The ERG amended model has an ICER of £23,958 per QALY
(Table A4) which compares with £24,683 per QALY in the original base case (MS Table 93) and
£20,468 per QALY in the addendum base case (Table A5).

Table Al. Original model outputs by clinical outcomes (reproduced from MS Table 89)

VTD TD
Outcome LY QALY Cost (£) LY QALY Cost (£)
Induction treatment 0.49 0.28 £25,784 0.49 0.28 £7,320
Stem cell transplant 0.19 0.12 £15,528 0.14 0.09 £11,725
Post-induction PFS 2.69 1.96 £2,668 1.92 141 £1,902
Post-progression survival 2.58 1.65 £28,835 2.02 1.28 £28,467
Overall survival 5.95 4.00 £72,815 4.57 3.06 £49,414

LY, life years; PFS, progression free survival; QALY, quality-adjusted life year; TD, thalidomide and
dexamethasone; VTD, Velcade® (bortezomib), thalidomide and dexamethasone

Table A2. Revised model outputs by clinical outcomes (reproduced from addendum
Table 12)

VTD TD
Outcome LY QALY Cost (£) LY QALY Cost (£)
Induction treatment 0.49 0.28 £25,167 0.49 0.27 £7,265
Stem cell transplant 0.19 0.12 £16,691 0.14 0.09 £12,405
Post-induction PFS 2.63 1.89 £2,611 1.80 1.29 £1,782
Post-progression survival 2.72 1.73 £31,706 2.14 1.36 £34,042
Overall survival 6.03 4.02 £76,174 4.57 3.01 £55,493

LY, life years; PFS, progression free survival; QALY, quality-adjusted life year; TD: thalidomide and
dexamethasone; VTD: Velcade® (bortezomib), thalidomide and dexamethasone
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Table A3. Model outputs by clinical outcomes using model changes described in

addendum (ERG analysis)

VTD TD
Outcome LY QALY Cost (£) LY QALY Cost (£)
Induction treatment 0.49 0.28 £25,097 0.49 0.28 £7,320
Stem cell transplant 0.19 0.12 £15,528 0.14 0.09 £11,725
Post-induction PFS 2.69 1.96 £2,668 1.92 141 £1,902
Post-progression survival 2.58 1.65 £28,835 2.02 1.28 £28,467
Overall survival 5.95 4.00 £72,128 4.57 3.06 £49,414

LY, life years; PFS, progression free survival; QALY, quality-adjusted life year; TD, thalidomide and
dexamethasone; VTD, Velcade® (bortezomib), thalidomide and dexamethasone

Table A4. ERG amended model results

Incre- Incre- Incre- ICER (£)
) Total Total Total )
Technologies mental mental mental incremental
costs (E) | LYG QALYs

costs (E) | LYG QALYs | (QALYs)
D £49,414 4.57 3.06

+£22,714 | +1.38 +0.95 £23,958
VTD £72,128 5.95 4.00

LY, life years gained; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; TD,
thalidomide and dexamethasone; VTD, Velcade® (bortezomib), thalidomide and dexamethasone

Table A5: Addendum base-case results (reproduced from addendum Table 16 with

technology labels corrected)

Incre- Incre- Incre- ICER (£)
_ Total Total Total _
Technologies mental mental mental incremental
costs (E) | LYG QALYs

costs (£) | LYG QALYs | (QALYs)
TD £55,493 | 457 3.01

+£20,682 | +1.47 +1.01 £20,468
VTD £76,174 6.03 4.02

LY, life years gained; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; TD,

thalidomide and dexamethasone; VTD, Velcade® (bortezomib), thalidomide and dexamethasone

Undocumented changes to economic model

The ERG has found a number of changes to the economic model which are not documented in
the addendum but which may account for the unexpected differences in results between the

original and amended models (Tables A1 and A2).





Although the addendum refers to the original submission for discussion of resource identification,
measurement and valuation (addendum Section 7.5), the ERG notes that many of the costs in
the revised model are different from those in the original model. These include costs for drugs;
induction; SCT; 2" line treatment; 3" line treatment; and some monitoring costs. Generally
these changes are minor, although some are more substantial. For example the administration
costs for high dose dexamethasone increase from £168 to £1,242 in 2" line therapy, and from
£168 to £1,288 in 3" line therapy.

Furthermore SCT rates are now differentiated by post-induction response. The ERG commented
on the lack of such differentiation in its original report (ERG report p.40) and considers the
revised model to be an improvement in this respect. The revised model uses Bayes’ theorem to
calculate the probability that a patient was in a particular post-induction response category given
that an SCT was, or was not, received. This is not documented in the addendum. The change
means that survival is relatively better for VTD patients in the new model compared to the old
model, and that survival for TD patients is relatively worse. (This is because of the
undocumented assumption in the original model that patients with NR who do not undergo SCT
move straight to second-line therapy, with no period of PFS. A higher proportion of TD patients
are NR compared to VTD.)

Sensitivity analysis

The addendum describes 3 new sensitivity analyses. One of these relates to the discontinuation
rule whilst the others are threshold analyses concerning parameters which were also in the

original model. The ERG examines the discontinuation rule SA below.

The revised model base case assumes that the proportion of patients who achieved PR as the
final post-induction response had achieved PR after the 4™ cycle. A sensitivity analysis was
conducted in which a proportion of patients who achieved PR as the final post-induction
response was assumed not have achieved PR after the 4™ cycle, and consequently discontinued
the VTD regimen. Results for this analysis are given in Table A6. The ERG re-ran the three

scenarios in the analysis and obtained the same results.

The ERG notes that increasing the proportion of patients with PR as final response that do not
achieve PR after the 4™ cycle only leads to a decrease in cost in the revised model. It does not
affect the post-induction response proportions and overall SCT proportion. (The proportion with

post-induction PR should decrease, and the proportion with post-induction NR should increase.)





This is indicated in Table A6 where incremental costs decrease as the proportion achieving less
than PR increases, but incremental QALYs do not change at all. The ERG thus considers that
this sensitivity analysis only reflects uncertainty in cost, and does not reflect the associated

reduction in treatment efficacy.

Table A6. Assumption related to the patient level data analysis (reproduced from
addendum Table 21)

% of PR pat_ients in VTD arm of Pethema who Incremental | Incremental ICER
have achieved less than PR after cycle 4 costs QALYs

Base case: 0% (All PR patients in VTD arm will have achieved PR after cycle 4 already)
+£20,682 +1.01 £20,468

Scenario 1: 5% of PR patients in VTD arm will have achieved less than PR after cycle 4
+£20,533 +1.01 £20,320

Scenario 2: 10% of PR patients in VTD arm will have achieved less than PR after cycle 4
+£20,384 +1.01 £20,173

Scenario 3: 25% of PR patients in VTD arm will have achieved less than PR after cycle 4
+£19,937 +1.01 £19,730

ICER, incremental cost-effectiveness ratio; PR, partial response; QALY, quality-adjusted life year; VTD,
Velcade® (bortezomib), thalidomide and dexamethasone

Given that the revised model differentiates SCT rates by post-induction response, the ERG
considers that a sensitivity analysis should also reflect the correlation which exists between post-
induction response and SCT rate, since the likelihood of a patient receiving SCT is positively
associated with the depth of response to the induction therapy (addendum p.22). However the
revised model does not do this. Thus, for example, although post-induction response rates from
the GIMEMA trial are examined in scenario analysis (addendum Table 18), this analysis still
uses the overall SCT rates by treatment arm from the Pethema trial, even though the post-
induction response rates are somewhat different. The ERG notes that post-induction responses
for TD given in the revised model for the GIMEMA trial are better than those seen in Pethema,
and given the positive correlation noted above it is likely that the corresponding SCT rate would
also have been higher than the 61% achieved on the TD treatment arm in Pethema. (Although
the protocol in GIMEMA was for all patients to receive SCT, and use of the SCT rate from this
trial would therefore have been inappropriate, the ERG considers that the use of the Pethema
trial SCT rate is also inappropriate.) Given this omission, the ERG believes that the ICERs for
the post-induction response rate scenarios shown in addendum Table 18 do not reflect the full

uncertainty in the decision problem.





Summary

The ERG has checked the changes to the economic model as described in the addendum and
has found that additional changes have been made to many of the costs and several clinical
parameters used by the model which are not documented in the addendum. The ERG has found
that, when considering only model changes and assumptions which are documented in the
addendum, the ICER is £23,958 per QALY (for the VTD vs TD regimen), compared to £20,468

as reported in the addendum.






SHTAC ERG additional analyses

The SHTAC additional analyses are shown expanded for all possible treatments as requested by NICE
at the PMB on 25" September 2013. All results should be treated with extreme caution as they
compare individual arms of separate trials, without adjusting for trial populations. Furthermore
there are differences in the trial designs. For these reasons, the results should not be directly
compared. (See section 4.3 of the ERG report for more details of these analyses).

Table 1 shows the base case results from the manufacturer’s original models.

Table 1. Base case comparison of all treatments using original economic models.

Scenario | Treatment | Total costs, | Total Incremental | Incremental | ICER vs ICER vs TD
f QALYs | Costs vs. QALYSs vs. CTD (£/QALY)
CTD CTD (£/QALY)
Base CTD £48,237 3.90 - - - Dominates
R D £49,414 3.06 £1,177 -0.85 Dominated -
results - "oap £59,632 | 3.84 | £11,396 -0.06 Dominated | £13,026
VD £62,874 3.79 £14,637 -0.11 Dominated £18,318
VTD £72,815 4.00 £24,579 0.10 £242,776 £24,683

Dominated treatments are more expensive and less effective than alternative treatment. Results are illustrative and should
not be directly compared.

Table 2 shows the base case results from the manufacturer’s addendum model (for TD and VTD) and
the manufacturer’s original models (for CTD, PAD and VD).

Table 2. Base case comparison of all treatments using addendum model for TD and VTD and
original economic model for CTD, PAD and VD.

Scenario | Treatment | Total Total Incremental | Incremental | ICER vs ICER vs TD
costs, £ QALYs [ Costs vs. QALYs vs. CTD (E/QALY)
CTD CTD (£/QALY)
Base CTD £48,237 3.90 - - - Dominates
case TD £55,493 | 3.01 £7,256 -0.89 Dominated -
results oAb £59,632 | 3.84 | £11,396 -0.06 Dominated | £5,014
VD £62,874 3.79 £14,637 -0.11 Dominated £9,512
VTD £76,174 4.02 £27,938 0.12 £228,159 £20,468

Dominated treatments are more expensive and less effective than alternative treatment. Results are illustrative and

should not be directly compared.

Table 3 shows results for two scenario analyses described in Section 4.3 of the ERG report for

treatments containing bortezomib and comparators containing thalidomide as per the NICE scope.

The first scenario examines the influence of different post-induction mortality data on model

outcomes. The second scenario examines the effect of using post-SCT response rates rather than

post-induction response rates as the starting point for extrapolation to overall survival. Results for a

combined scenario are also given in Table 3. Again, these results should be treated with extreme

caution as they compare individual arms of separate trials, without adjusting for trial populations or

trial designs.






Table 3. Scenario analysis using original economic models. Assumes that VGPR qualifies as CR (as
per manufacturer’s models) for CTD, PAD and VD.

Scenario | Treatment | Total Total Incremental | Incremental | ICER vs CTD | ICER vs TD
costs, £ | QALYs | Costs vs. QALYs vs. (E/QALY) (£/QALY)
CTD CTD
(a) CTD £52,138 4.59 - - - Dominates
Median | 1D £55,076 | 4.07 £2,939 -0.52 Dominated -
overall PAD £63,438 | 4.45 £11,300 -0.14 Dominated | £22,017
:;’Irl‘(’)';’vi' VD £67,678 | 454 | £15,541 -0.05 Dominated | £26,495
Alvares V1D
et al £76,605 | 4.62 £24,467 0.03 £775,597 £38,750
(2005)
(b) Post- | cTD £48,306 4.74 Dominates
sct D £50,378 | 3.43 £2,072 -1.31 Dominated -
:gi‘g’”se PAD £62,075 | 4.46 | £13,769 -0.27 Dominated | £11,320
(with VD £63,849 | 4.13 £15,543 -0.60 Dominated | £19,129
VGPR
assigned £73,716 4.08 £25,410 -0.66 Dominated £35,915
to CR) VTD
Both(a) | CTD £50,127 | 5.06 Dominates
and (b)  I'1p £54,851 | 4.24 £4,724 -0.82 Dominated -
PAD £63,993 | 4.77 £4,724 -0.82 Dominated | £17,414
VD £67,625 | 4.72 £13,866 -0.29 Dominated | £26,701
VTD £77,203 | 4.63 £17,498 -0.34 Dominated | £57,172

Dominated treatments are more expensive and less effective than alternative treatment. Results are illustrative and should
not be directly compared.

Table 4 also shows results for the scenario analyses described in Section 4.3 of the ERG report for

treatments containing bortezomib, and comparators containing thalidomide, but varies the

assignment of the VGPR category in the economic model. In the original manufacturer’s models
VGPR is added to the CR category for the CTD, PAD and VD treatments; in Table 4 we add it to the PR
category instead. This assumption is not required for TD and VTD as no VGPR category was used in

the key trial (Pethema).






Table 4. Scenario analysis using original economic models. Assumes that VGPR qualifies as PR for
CTD, PAD and VD.

Scenario [Treatment | Total Total Incremental Incremental | ICER vs CTD | ICER vs TD
costs, £ | QALYs | Costsvs. CTD | QALYs vs. (£/QALY) (£/QALY)
CTD
(c) Post- CTD £47,597 | 4.16 Dominates
SCT D £50,378 | 3.43 £2,781 -0.73 Dominated -
response PAD £59,772 | 3.86 £12,176 -0.30 Dominated | £21,755
(rjvtlffl VD | £62,367 | 3.68 | £14,770 20.48 Dominated | £48,124
VGPR
assigned VTD £73,716 | 4.08 £26,119 -0.08 Dominated | £35,915
to PR)
Both (a) CTD £51,047 | 4.76 Dominates
and (c) ™ £54,851 | 4.24 £3,304 -0.52 Dominated -
PAD £63,563 | 4.48 £3,804 -0.52 Dominated | £36,871
VD £67,528 | 4.50 £12,516 -0.28 Dominated | £49,040
VTD £77,203 | 4.63 £16,481 -0.26 Dominated | £57,172

Dominated treatments are more expensive and less effective than alternative treatment. Results are illustrative and should
not be directly compared.






Table 5 shows results of the scenario analyses described in Section 4.3 of the ERG report when
executed on the addendum economic model.

Table 5. Scenario analysis for VTD versus CTD and TD using addendum economic model.

Scenario | Treatment | Total Total Incremental Incremental | ICER vs ICER vs TD
costs, £ | QALYs [ Costsvs.CTD | QALYs vs CTD (E/QALY)
CTD (£/QALY)

(a)
Median | CTD £58,893 4.36 - - - Dominates
overall
survival
follows | 1p £60,485 | 4.03 £1,591 -0.33 Dominated -
Alvares
et al
(2005)

VTD £79,586 4.66 £20,692 0.30 £69,108 £30,368
(b) Post- .

CTD £55,584 3.82 - - - Dominates
SCT
response
rates TD £56,497 3.39 £913 -0.43 Dominated -

VTD £77,639 4.20 £22,055 0.37 £59,486 £26,292
Both (a) .

CTD £58,315 4.45 - - - Dominates
and (b)

TD £60,280 4.20 £1,966 -0.25 Dominated -

VTD £80,402 4.72 £22,088 0.27 £81,983 £38,985

Results are illustrative and should not be directly compared
Assumes that VGPR qualifies as PR for CTD






