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Instructions for companies

This is the template for submission of evidence to the National Institute for Health
and Care Excellence (NICE) as part of the single technology appraisal (STA)
process. Please note that the information requirements for submissions are
summarised in this template; full details of the requirements for pharmaceuticals and

devices are in the user guide.

This submission must not be longer than 150 pages, excluding appendices and the

pages covered by this template. If it is too long it will not be accepted.

Companies making evidence submissions to NICE should also refer to the NICE

quide to the methods of technology appraisal and the NICE guide to the processes

of technology appraisal.

In this template any information that should be provided in an appendix is listed in

a box.

Highlighting in the template (excluding the contents list)

Square brackets and - highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields, so

to replace the prompt text in ||| | | | | I \vith your own text, click anywhere
within the highlighted text and type. Your text will overwrite the highlighted section.

To delete grey highlighted text, click anywhere within the text and press DELETE.

Grey highlighted text in the footer does not work as an automatic form field, but
serves the same purpose — as prompt text to show where you need to fill in relevant
details. Replace the text highlighted in - in the header and footer with
appropriate text. (To change the header and footer, double click over the header or

footer text. Double click back in the main body text when you have finished.)
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GCSF Granulocyte-colony stimulating factor

GHS Global health status

GPM General population mortality

HDT High-dose therapy

HIV Human immunodeficiency virus

HOVON Dutch-Belgium Cooperative Trial Group for Hematology Oncology
HR Hazard ratio

HRQoL Health-related quality of life

HTA Health technology assessment

ICD-0O-3 International Classification of Disease of Oncology 3rd edition
ICER Incremental cost-effectiveness ratio

ICH The International Council for Harmonisation of Technical Requirements for

Pharmaceuticals for Human Use
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IDMC

Independent data monitoring committee

IFM Intergroupe Francophone du Myelome
IgG1k Human immunoglobulin G1 kappa

ILd Ixazomib, lenalidomide and dexamethasone
IMWG International Myeloma Working Group

IPD Individual patient data

IPW Inverse Probability Weighting

IRR Infusion-related reactions

ISS International Staging System

ITT Intention-to-treat

\Y Intravenous

IWRS Interactive web response system

KM Kaplan-Meier

LCD Light-chain disease

Ld Lenalidomide plus dexamethasone

LDH Lactate dehydrogenase

LEN-2Y Lenalidomide maintenance for 2 years
LEN-CR Lenalidomide until complete response

LS Least-squares

LY Life year

LYG Life years gained

mAb Monoclonal antibody

MAIC Matching adjusted indirect comparison
MFC Multiparametric flow cytometry

MGUS Monoclonal gammopathy of undetermined significance
MM Multiple myeloma

MRD Minimal residual disease

MRI Magnetic resonance imaging

NCI CTCAE National Cancer Institute Common Terminology Criteria for Adverse Events
NCRAS National Cancer Registration and Analysis Service
NDTE Newly diagnosed transplant-eligible

NE Not evaluable/estimable

NGF Next generation flow

NGS Next-generation sequencing
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NMA Network meta-analysis

NR Not reported

ONS Office for National Statistics

ORR Overall response rate

0S Overall Survival

PA1 Primary Analysis for Part 1

PAd Doxorubicin-dexamethasone

PAS Patient Access Scheme

PBd Panobinostat, bortezomib and dexamethasone
Pd Pomalidomide and dexamethasone
PCR Polymerase chain reaction

PD Progressed disease

PET Positron emission tomography

PF Progression free

PFS Progression-free survival

PFS2 Progression-free survival on subsequent line of therapy
PHA Post-hoc Interim Analysis

PHE Public Health England

PO Per os (oral)

PR Partial response

PSA Probabilistic sensitivity analysis

Q2w Every 2 weeks

QALY Quality adjusted life year

QD Once daily

QoL Quality of life

Qw Every week

RBC Red blood cell

RCT Randomised control trial

R-ISS Revised International Staging System
RRMM Relapsed/refractory multiple myeloma
RTDS Radiotherapy Dataset

SA1 Sensitivity Analysis 1

SA2 Sensitivity Analysis 2

SACT Systemic Anti-Cancer Therapy
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SC Subcutaneous

sCR Stringent complete response

SCT Stem-cell transplantation

SD Standard deviation

SD Stable disease

SLR Systematic literature review

SMC Scottish Medicines Consortium
SmPC Summary of Product Characteristics
SOC Standard of care

STA Single Technology Appraisal

SUV Standardised uptake value

T Thalidomide

Td Thalidomide and dexamethasone
TEAE Treatment-emergent adverse event
TFI Treatment-free interval

TSD Technical support document

TTP Time to progression

ULN Upper limit of normal

URTI Upper respiratory tract infections
VAd Vincristine, doxorubicin-dexamethasone
VAS Visual analogue scale

VAT Value added tax

VGPR Very good partial response

WHO World Health Organization
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

The submission covers the technology’s full marketing authorisation for this indication:
daratumumab in combination with bortezomib, thalidomide and dexamethasone (DBTd) for the
treatment of adult patients with newly diagnosed multiple myeloma (MM) who are eligible for
autologous stem cell transplant (ASCT).

The decision problem addressed in this submission, compared to that defined in the final scope
issued by NICE, is summarised in Table 1. The company submission differs from the final NICE
scope and the NICE reference case with respect to the included comparators only.
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Table 1: The decision problem

Final scope issued by NICE Decision problem addressed in the Rationale if different from the final
company submission NICE scope
Population People with previously untreated MM Adult patients with newly diagnosed MM | This population is considered to be in line
who are eligible for ASCT who are eligible for ASCT with the full marketing authorisation for this
indication
Comparator(s) e Bortezomib with dexamethasone (Bd) | * Bd Janssen does not consider CTd a relevant
or with dexamethasone and e BTd comparator to DBTd in this indication
thalidomide (BTd) e BCd (off-label) following clinical expert feedback that CTd
e Bortezomib with cyclophosphamide is rarely used as an induction therapy for
and dexamethasone (BCd) (off-label) NDTE MM patients in England.(1) Real-
e Cyclophosphamide with thalidomide world evidence supports limited CTd
and dexamethasone (CTd) (off-label) usage, with steady decline in prescribing
and less than 2% of NDTE MM patients in
England treated with CTd since 2018.(2)
Furthermore, CTd is not recommended by
NICE, or recognised by international or
European clinical practice guidelines.

Key: ASCT = autologous stem cell transplant; Bd = bortezomib and dexamethasone; BCd = bortezomib, cyclophosphamide and dexamethasone; BTd = bortezomib,
dexamethasone and thalidomide; CTd = cyclophosphamide, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; MM =
multiple myeloma; NDTE = newly diagnosed transplant-eligible.
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B.1.2 Description of the technology being appraised

A description of the technology being appraised, DBTd, is presented in Table 2.

Table 2: Technology being appraised

UK approved name
and brand name

Daratumumab (Darzalex®)

Mechanism of action

Daratumumab is a first-in-class, fully human immunoglobulin G1 kappa
(IlgG1k) monoclonal antibody (mAb) that binds to CD38, a cell surface
glycoprotein found on the surface of many immune cells, including white
blood cells.(3, 4)

Preclinical data suggests that daratumumab binding to CD38 induces
tumour cell death through multiple mechanisms, including direct on-
tumour and indirect immunomodulatory actions.(5) These processes
include immune-mediated mechanisms of action (i.e. complement-
dependent cytotoxicity [CDC], antibody-dependent cell-mediated
cytotoxicity [ADCC] and antibody-dependent cellular phagocytosis
[ADCP]), as well as induction of myeloma cell apoptosis and various
immunomodulatory mechanisms.

The concept of clonal heterogeneity contributing to disease progression
in MM led to the strategy of adopting combination therapies to eradicate
both the dominant and minor clones. Combination treatment strategies
are now recommended for routine clinical practice by the International
Myeloma Working Group (IMWG). CD38 is a distinct target from those
of other approved agents for MM and this together with its high efficacy
and favourable safety profile make daratumumab an ideal candidate for
combination therapy.

Marketing
authorisation/CE
mark status

Marketing authorisation was granted on 20™ January 2020

Indications and any
restriction(s) as
described in the
summary of product
characteristics
(SmPC)

The licenced indications for daratumumab are:

e “in combination with lenalidomide and dexamethasone (DLd) or with
bortezomib, melphalan and prednisone (DBMP) for the treatment of
adult patients with newly diagnosed multiple myeloma who are
ineligible for autologous stem cell transplant”

e “in combination with bortezomib, thalidomide and dexamethasone for
the treatment of adult patients with newly diagnosed multiple
myeloma who are eligible for autologous stem cell transplant”

e “in combination with lenalidomide and dexamethasone (DRd), or
bortezomib and dexamethasone (DBd), for the treatment of adult
patients with multiple myeloma who have received at least one prior
therapy”

e “as monotherapy for the treatment of adult patients with relapsed
and refractory multiple myeloma, whose prior therapy included a
proteasome inhibitor and an immunomodulatory agent and who have
demonstrated disease progression on the last therapy.”(5)

Method of
administration and
dosage

Daratumumab 1,800 mg is available as a solution for injection.(5)

Daratumumab is available as a fixed dose with each 15 mL vial of
solution for injection containing 1,800 mg (120 mg daratumumab per
mL). Daratumumab is administered once weekly for the first two cycles
(weeks 1-8), followed by every two weeks for cycles 3-4 and cycles 5-6.
Drug administration should be done by a healthcare professional, and
the first dose should be administered in an environment where
resuscitation facilities are available.(5)
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Daratumumab 20 mg/ml is also available as a solution for infusion.(6)

Daratumumab administered via infusion is available in two single dose
vials 100 mg/5 ml (20 mg/ml) and 400 mg/20 ml (20 mg/ml). The
recommended dose of daratumumab is 16 mg/kg body weight
administered as an intravenous (IV) infusion according to the same
dosing schedule described above (as solution for injection) and requires
dilution and administration by a healthcare professional.(6)

Additional tests or A one-off blood sample to type and screen patients’ serum is required
investigations prior to starting daratumumab.(5)

List price and List Price 1,800 mg (fixed-dose vial) = £4,320.00 (excl. VAT). This is
average cost of a equivalent to the cost of a 1,200 mg IV infusion (i.e. cost parity

course of treatment assuming an average daratumumab patient weight of 75 kg).
List Price 100 mg (IV infusion) = £360.00 (excl. VAT)
List Price 400 mg (IV infusion) =£1,440.00 (excl. VAT)

Patient access
scheme (if
applicable)

Key: ADCC = antibody-dependent cell-mediated cytotoxicity; ADCP = antibody-dependent cellular
phagocytosis; CDC = complement-dependent cytotoxicity; DBd = daratumumab, bortezomib and
dexamethasone; DBMP = daratumumab, bortezomib, melphalan and prednisone; DBTd = daratumumab,
bortezomib, thalidomide and dexamethasone; DLd = daratumumab, lenalidomide and dexamethasone; IgG1k
= human immunoglobulin G1 kappa; IMWG = International Myeloma Working Group; IV = intravenous; mAb =
monoclonal antibody; PAS = Patient Access Scheme; VAT = value added tax.

B.1.3 Health condition and position of the technology in the

treatment pathway

B.1.3.1 Disease overview

MM is a rare and incurable blood cancer with orphan disease designation in both the USA and
Europe.(5, 7, 8) It is characterised by the excessive proliferation of malignant plasma cells within
the bone marrow and the overproduction of M-protein.(9-11) Over time, these components
accumulate in the bones, blood and multiple organs throughout the body, leading to serious
complications which require immediate medical treatment, including elevated calcium levels
(hypercalcemia), renal impairment, anaemia and bone disease.(9, 12) Additional presenting
features include fatigue and unremitting bone pain, recurrent or persistent infection and
hyperviscosity (i.e. increased blood viscosity).(9, 12, 13)

MM is genetically complex and develops from the continued accumulation of genetic
abnormalities over time.(14) The genetic heterogeneity of MM means it is a difficult disease to
treat and that clinical outcomes, including overall survival (OS), vary depending on a number of
prognostic factors including: International Staging System (ISS) stage and whether the patient is
considered high-risk.(15, 16) MM follows a relapsing-remitting course where all newly diagnosed
patients eventually become refractory to therapy over time.(17-20) With each relapse, it becomes
more difficult to induce deep and durable responses to treatment and attrition rates increase.(21,
22) Consequently, the prognosis of patients with relapsed/refractory disease is much poorer than
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those with newly diagnosed MM, with the prognosis worsening with each successive relapse
(Figure 1). It is therefore important to use the most effective treatments in the front-line setting,
as patients may not survive or be fit enough to receive treatment at later lines.

Figure 1: Disease and treatment progression of multiple myeloma(23)
Time
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Key: ASCT = autologous stem cell transplant.

B.1.3.2 Epidemiology

In 2017, there were 5,034 new cases of MM in England, accounting for 2% of all new cancer
cases.(24) Over the last decade, MM incidence rates have increased by approximately 15% in
the UK and are projected to rise a further 11% between 2014 and 2035; this increase is largely a
reflection of the changing prevalence of risk factors and improvements in diagnosis.(24) For
patients with newly diagnosed MM, high-dose therapy (HDT) followed by an ASCT represents
standard of care for those patients who are fit enough to receive these interventions.(25, 26)
HDT-ASCT is an intensive treatment option and involves giving high doses of chemotherapy
(typically melphalan) to kill the myeloma cells and then infusing stem cells back into the patient,
allowing the bone marrow to recover.

The majority of patients in the UK with MM are diagnosed at a later stage in life (74% are
diagnosed aged =65 years), and so may not be fit enough to receive HDT and ASCT.(24) Age
alone does not however determine eligibility for ASCT, and according to NICE NG 35 guidelines,
frailty and performance status measures that include comorbidities should be considered when
assessing suitability.(25) Approximately one third of patients with newly diagnosed MM are
expected to be eligible for ASCT, based on clinical expert feedback following a recent advisory
board meeting involving three UK clinicians.(1)

Considerable progress in the treatment of MM has improved patient survival, however, MM
remains incurable and all surviving patients will eventually relapse. In England, the 5- and 10-
year survival rates for adults with newly diagnosed MM are approximately 52.3% and 29.1%
respectively (2013-2017).(24) For patients who are eligible for ASCT, outcomes have improved
significantly following the introduction of novel agent-based combinations as induction therapy
prior to HDT and ASCT (e.g. bortezomib with dexamethasone), and response rates have been
shown to improve with the addition of a third-agent.(26) However, since the recommendation by
NICE in 2014 of bortezomib in combination with dexamethasone (Bd), or with thalidomide and
dexamethasone (BTd), no other treatments have received European Medicines Agency (EMA)
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licence approval as induction therapy for adult patients with previously untreated MM who are
eligible for HDT and ASCT.(27) With all patients eventually relapsing with currently available
therapies, and given the poorer prognosis associated with relapsed/refractory disease, there still
remains a high level of unmet need for effective, well tolerated new treatment options in the front-
line setting.

B.1.3.3 Effect of MM on patients and carers

There is evidence that patients with myeloma report worse symptoms and health-related quality
of life (HRQoL) than those with other haematological cancers, including lymphoma or
leukaemia.(28) The clinical burden of MM is influenced by both progressive disease symptoms
and treatment-associated complications such as weakness, fatigue, bone pain, weight loss,
confusion, excessive thirst and constipation.(29)

Patients with MM live in fear of relapse.(30) Uncertainty about the future causes ongoing anxiety
and often affects patients’ relationships with family and friends who may act as informal
caregivers.(30, 31) This leads to decreased independence and increased social isolation.(30)
Treatments that achieve a lasting remission, offer maximum life expectancy and freedom from
the emotional burden of the disease (to “not always think of the disease”) are therefore highly
valued by patients.

Achieving prolonged remission following first-line treatment is critical for improving and
maintaining the HRQoL of patients. Indeed, the symptomatic burden for patients with
relapsed/refractory disease is greater than newly diagnosed MM due to the progressive nature of
the disease and the cumulative adverse effects of subsequent treatment.(32) Observational data
from a UK study, which included responses from 370 patients with MM, demonstrated that
patient HRQoL is reduced following progression from their first treatment-free interval (TFI) to
second-line treatment and subsequent lines of therapy.(33) This study also showed that a longer
TFI was significantly associated with improved HRQoL.(33)

In a recent European study of patient perceptions regarding MM and its treatment in patients with
newly diagnosed and relapsed/refractory MM (N=30), patient preferences on key efficacy and
safety outcomes were elicited.(34) The results of qualitative interviews revealed increased life
expectancy (87%), remission/response (80%) and reduced fatigue (80%) as the most important
treatment preferences. Symptoms of fatigue and bone pain were most often discussed while,
among patients with NDMM, cognitive impairment was the most frequently mentioned side-effect
(94% of respondents). Duration of treatment was most often discussed in the context of
treatment burden (mentioned by 83% of NDMM respondents), indicating that a sustained period
of treatment-free remission would be highly valued by patients. This finding is consistent with
results from a recent qualitative survey undertaken by NICE’s Science Policy and Research
programme in collaboration with Myeloma UK. In the survey of 97 UK MM patients, respondents
were asked what the most important good effects (or characteristics) they would want from any
treatment for myeloma with the joint top-ranked response being a longer remission / treatment-
free period (Figure 2).
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Figure 2: Treatment effects most desire by patients(35)
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The symptom burden associated with MM was also highlighted in the responses from this
survey, with fatigue and tiredness; other symptoms and side effects; mobility and daily activities;
and pain and discomfort, being reported by patients as the aspects of MM that has the greatest
impact on their lives.(35) The negative effects of treatment that patients would most want to
avoid were also assessed as part of the survey, thus highlighting the need for treatments that
themselves have minimal disruption on patient’s health (i.e. avoidance of adverse events) and
normal activities. Across both studies, it is clear that longer remission and treatment-free
intervals are goals of therapy that are highly valued by patients with MM, in addition to increased
life expectancy and reduced symptom burden.

Most of the clinical management of MM is provided in the outpatient setting; therefore the bulk of
care is informal and provided by caregivers.(36) Caregivers may perform complicated technical
procedures (e.g. dressing changes, intravenous line care and injections), assist the patient with
daily living, attend appointments and take in complex information.(36) Therefore, the detrimental
effects of MM on working life are not only experienced by patients, but also their caregivers.(37)
Almost half (49%) of the partners of patients with MM report symptoms of anxiety and 14% report
symptoms of depression.(37) The emotional impact experienced by caregivers of patients with
MM further hinders their ability to work. The unmet need in supportive care is considerable and
carers have specifically reported a need for help to manage the side effects and complications
experienced by patients due to treatment for MM.(37)

B.1.3.4 Description of the clinical care pathway

MM is a treatable but incurable disease. Patients typically require multiple lines of treatment,
usually involving drug combinations with proteasome inhibitors (Pls; i.e. bortezomib, carfilzomib
or ixazomib) and/or immunomodulatory agents (IMiDs; i.e. thalidomide, lenalidomide or
pomalidomide), with dexamethasone added to both treatment classes to further alleviate
symptom burden, with or without SCT. Almost all surviving patients with MM eventually relapse
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from, or become refractory to, existing treatment options.(38) Consequently, the aims of
treatment are to induce remission, delay progression, prolong survival and maximise quality of
life.(26)

Treatment guidelines for the management of MM are available from the European Society of
Medical Oncology (ESMO), European Myeloma Network (EMN), National Comprehensive
Cancer Network (NCCN) and NICE (refer to NG35).(25, 26, 39, 40) Several regimens have been
recommended by NICE for the treatment of MM, predominantly relating to the relapsed/refractory
setting (refer to Figure 3 below).(25) For newly diagnosed patients who are fit enough to receive
intensive treatment, HDT followed by ASCT represents the current standard of care.(25, 26)
Approximately one third of patients with newly diagnosed MM are expected to be eligible for
HDT-ASCT, based on clinical expert feedback following a recent advisory board meeting
involving three UK clinicians.(1)

Prior to receiving HDT-ASCT, patients receive induction therapy to reduce the number of
(malignant) plasma cells in the bone marrow and achieve some form of remission.(41) The only
induction therapy recommended by NICE for patients with previously untreated MM who are
eligible for ASCT is bortezomib; either in combination with dexamethasone, or with thalidomide
and dexamethasone.(27) Clinical outcomes for patients receiving triplet therapy are superior to
those receiving Bd alone, and a recent advisory board meeting involving three UK clinicians
confirmed that treatment with BTd represents standard of care (SOC) induction therapy for newly
diagnosed patients who are eligible for ASCT.(1, 26) For a minority of patients where thalidomide
is not considered suitable (e.g. due to challenging thrombosis or baseline
neuropathy/neurotoxicity), clinician feedback is that bortezomib in combination with
cyclophosphamide and dexamethasone (BCd; off-label) may be administered instead with the
doublet therapy, Bd, rarely used.(1)

Despite improvement in patient outcomes following the introduction of bortezomib-based
induction therapy, MM remains incurable and all patients eventually relapse. One of the
challenges of treatment to date has been to find options that effectively target and eliminate all
clonal and subclonal mutations. Daratumumab binds to CD38, a protein that is overexpressed on
the surface of MM cells. It works by targeting the tumour directly and indirectly, as well as
uniquely modulating the immune system.(3, 4) It is this combination of direct and
immunomodulatory effects that harnesses the body’s own immune system to fight the disease
that explains the deep responses and step-change in efficacy observed with daratumumab for
this indication.

The current clinical care pathway for MM patients in England is presented in Figure 3, including
the proposed positioning of DBTd for front-line transplant-eligible patients. The EMA licence for
DBTd includes 4 cycles of induction therapy, ASCT, followed by 2 cycles of consolidation
therapy. Consolidation therapy is not part of routine clinical practice in the NHS in England,
however it is included in the licence for DBTd and is therefore part of the evidence considered in
the submission. Consolidation therapy is generally given for a short duration (2-4 cycles) after
ASCT to further deepen responses, and aims to provide long-term disease control.(42) The
current clinical care pathway is based on recommendations made by NICE as part of previous
technology appraisals.
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Figure 3: Proposed positioning of daratumumab combination therapy for transplant eligible patients in the NHS England clinical pathway of

care
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Key: ASCT = autologous stem cell transplant; Bd = bortezomib and dexamethasone; BCd = bortezomib, cyclophosphamide and dexamethasone; BTd = bortezomib, thalidomide
and dexamethasone; Cd = carfilzomib and dexamethasone; CDF = Cancer Drugs Fund; D = daratumumab; DBd = daratumumab, bortezomib, and dexamethasone; DBTd =
daratumumab, bortezomib, thalidomide and dexamethasone; HDT = high-dose therapy; ILd = ixazomib, lenalidomide and dexamethasone; ITT = intention-to-treat; Ld =
lenalidomide and dexamethasone; NICE = National Institute for Health and Care Excellence; PBd = panobinostat, bortezomib and dexamethasone; Pd = pomalidomide and
dexamethasone.

Company evidence submission template for ID1510

© Janssen-Cilag (2020). All rights reserved Page 22 of 188



B.1.4 Equality considerations

No equality issues related to the use of daratumumab combination therapy (i.e. DBTd) for the treatment
of newly diagnosed transplant-eligible (NDTE) MM patients have been identified.
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B.2 Clinical effectiveness

B.2.1 Identification and selection of relevant studies

A systematic literature review (SLR) of the published literature was conducted to identify the relevant
clinical efficacy and safety data for DBTd (and comparators) as a treatment for NDTE MM patients
(refer to Appendix D where the full SLR methodology and results are presented). One randomised
control trial was identified, MMY 3006 (CASSIOPEIA), that included NDTE MM patients receiving DBTd,
with results from the Primary Analysis for Part 1 reported in Moreau et al. (2019).(43) In addition to the
published evidence sources, the following non-published evidence have also been included within this
submission:

e the trial clinical study report (CSR)(44)
e results from a post-hoc interim analysis (PHA) performed to support EMA regulatory approval(45)

e results from a post-hoc landmark analysis of progression free survival (PFS) and OS to support
economic model development (refer to Section B.2.6.3)

B.2.2 List of relevant clinical effectiveness evidence

CASSIOPEIA is an ongoing phase Il randomised, open-label, active-controlled, European multicentre
trial (see Table 3).(43) Evidence from the CASSIOPEIA trial was used as the primary source of data to
support the use of DBTd in this indication in the marketing authorisation application to the EMA. Pre-
specified analysis for Part 1 applied a clinical cut-off date of 19t June 2018, representing a median
follow-up of 18.8 months. During the regulatory process, Janssen received a Request for
Supplementary Information (RSI) from the EMA which resulted in an unplanned post-hoc interim
analysis with a clinical cut-off of 15t May 2019, representing an additional 10.4 months of study follow-up
(total median follow-up of 29.2 months).

Clinical inputs used in the cost-effectiveness model were derived from the CASSIOPEIA trial (refer to
Section B.3.3)

Table 3: Clinical effectiveness evidence(43)

Study CASSIOPEIA (NCT02541383)
Study design Randomised, open-label, active-controlled, parallel-group, multicentre,
Phase Il trial.

In Part 1, patients were randomised to receive four 28-day cycles of
induction therapy with DBTd or BTd prior to HDT-ASCT, followed by two 28-
day cycles of consolidation therapy with DBTd or BTd.

Population Adults with previously untreated MM who are eligible for autologous stem
cell transplantation.

Intervention(s) DBTd (N = 543):

e Daratumumab (16 mg/kg) was administered by IV infusion weekly for two
28-day cycles, then every 2 weeks for the remaining induction and
consolidation cycles based on treatment assignment

BTd in the DBTd arm was administered as described below for the
comparator

Comparator(s) BTd (N = 542):

e Bortezomib was administered SC at a dose of 1.3 mg/m? twice a week
for four 28-day induction cycles, and two consolidation cycles
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e Thalidomide was administered orally at 100 mg daily for four 28-day
induction cycles and two 28-day consolidation cycles

e Dexamethasone was administered orally or via IV infusion at 40 mg on
days 1,2,8,9,15,16,22, and 23 of cycles 1 and 2. In cycles 3 and 4,
dexamethasone was administered at 40 mg on days 1,2 and 20 mg on
subsequent dosing days. Dexamethasone 20 mg was administered in
cycles 5 and 6 cycles (consolidation cycles)

Indicate if trial supports | Yes Indicate if trial used in the Yes
application for economic model
marketing authorisation

Rationale for use/non- CASSIOPEIA represents the primary source of efficacy and safety data for
use in the model DBTd in this indication. Data reported from CASSIOPEIA are relevant to the
decision problem and have been used in the model.

Reported outcomes Primary Endpoint:
specified in the decision

problem? e Proportion of patients achieving stringent complete response (sCR) after

consolidation therapy
Secondary Endpoints:

Post-consolidation complete response (CR) rate

Post-consolidation minimal residual disease (MRD) negative rate
Post-induction sCR rate

Post-induction MRD rate (exploratory efficacy analysis)

PFS

(03]

Adverse effects (AEs) of treatment

HRQoL (patient-reported perception of global health)

All other reported Other secondary endpoints:

outcomes ) ) )
¢ Post-induction overall response rate (ORR) and rate of very good partial

response (VGPR) or better
Duration of CR and sCR

Time to response (CR and sCR)
TTP

e Time to second objective disease progression (PFS2)

Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; CR = complete
response; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; HDT = high-dose therapy; HRQoL =
health-related quality of life; MM = Multiple myeloma; MRD = minimal residual disease; ORR = overall response rate;
PFS = progression-free survival; PFS2 = second progression-free survival; SC = subcutaneous; sCR = stringent
complete response; TTP = Time to progression; VGPR = very good partial response.

@ Bold text signifies those efficacy outcomes included in the cost-utility analysis. The ASCT rate was not a specified
clinical outcome of the CASSIOPEIA trial but was reported (see Section B.2.4.1).

B.2.3 Summary of methodology of the relevant clinical effectiveness

evidence

B.2.3.1 Study design

CASSIOPEIA was designed as a 2-part clinical study comparing DBTd with BTd in newly diagnosed
MM patients who are eligible for ASCT. The study consists of three phases as follows:(44)

e Screening Phase: extends up to 28 days prior to Cycle 1, Day 1

e Treatment Phase: conducted in two parts:
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o Part 1: Induction/ASCT/Consolidation phase (1:1 Randomisation). The consolidation phase
of treatment began approximately 30 days after ASCT with response evaluated at Day 100
post ASCT

o Part 2: Maintenance phase (1:1 Re-randomisation of patients achieving at least a partial
response [PR] after consolidation). Patients who have not achieved a response enter the
Follow-up Phase and are followed until disease progression or death, even if they receive
subsequent treatment

e Follow-up Phase: extends from treatment discontinuation until death, loss to follow-up, withdrawal of
consent, or study end, whichever occurs first

The licence for this indication covers Part 1 only (induction and consolidation phase), and data
presented in this submission are from the pre-specified June 2018 data cut with additional supportive
data presented from the May 2019 data cut, upon which EMA granted marketing authorisation for DBTd
(see Section B.2.6). Whilst Part 2 of the study remains blinded, Janssen does not have access to
individual patient-level data and is unable to perform any additional statistical analysis for Part 1 which
may account for events that occur in Part 2 e.g. re-randomisation to maintenance therapy.

Patients in CASSIOPEIA were randomised 1:1 to receive either DBTd or BTd using a permuted block
randomisation. The stratification factors included were as follows:(44)

o Site affiliation (Intergroupe Francophone du Myelome [IFM] or Dutch-Belgium Cooperative Trial
Group for Hematology Oncology [HOVON])
e [SS staging (I, II, or III)

e Cytogenetic risks (standard risk or high risk as defined by presence of del17p or t(4;14), as centrally
confirmed during screening)

An overview of the study design for CASSIOPEIA is shown in Figure 4 and the key study characteristics
are presented in Table 4.

Figure 4: Overview of the CASSIOPEIA Study Design(44)

Induction Consolidation Maintenance

DVTd
D: 16 mg/kg IV QW Cycles 1-2,
Q2W Cycles 34
V: 1.3 mg/m? SCDays 1, 4, 8, 11
T: 100 mg/day PO

DVTd D monotherapy
D 16 mg/kg IV Q8W
until PD (2 years
Key eligibility

=nat maximum, then
criteria:

d: 20-40 mg IV/IPO observation until PD)

= Transplant-

eligible NDMM
+ 18-65 years
« ECOG 0-2

Patients with 2PR
Follow-up

Second randomisation (1:1)

vVTd _
V: 1.3 mg/m? SCDays 1, 4, 8, 11 V: 1.3 mg/m? SCDays 1, 4, 8, 11 Observation
T: 100 mg/day PO T: 100 mg/day PO until PD
d: 20-40 mg IV/IPO d: 20 mg IV/IPO (2 years maximum)

HZPruonz>a-

First randomisation (1:1)

4 Cycles of 28 days 2 Cycles of 28 days

' Part 1 ol Part 2 '

Key: D = daratumumab; d = dexamethasone; DVTd = daratumumab, bortezomib, thalidomide and dexamethasone
(referred to as DBTd throughout the submission); ECOG = Eastern Cooperative Oncology Group; IV = intravenous; NDMM
= newly diagnosed multiple myeloma; QW = weekly; Q2W = every 2 weeks; SC = subcutaneous; PO = per os (oral); Q8W
= every 8 weeks; PD = progressive disease; T = thalidomide; V = bortezomib (referred to as B throughout the submission);
VTd = bortezomib, thalidomide and dexamethasone (referred to as BTd throughout the submission).

A schematic representation of the dosing schedule is provided in Figure 5 with further details described
in Table 4. The Treatment Phase for Part 1 consisted of up to a maximum of six 28-day (4-week)
cycles, split between four induction cycles and two consolidation cycles. Patients were treated for the
allowed maximal treatment period or until disease progression or unacceptable toxicity.

Company evidence submission template for ID1510
© Janssen-Cilag (2020). All rights reserved Page 26 of 188



Figure 5: Overview of CASSIOPEIA dosing schedule

Cycles 1-2: Daratumumab once-weekly

Daratumumab 16 mg/ kg T T {} (b
Bortezomib 1.3 mg/m? l l l l
Dexamethasone 40 mg 04 U 4 {1

Days 1 2 3 4 5 6 7 8 9 1p 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Cycles 3-4: Daratumumab every 2 weeks

Daratumumab 16 mg/kg ' I

Bortezomib 1.3 mg/m? %

Thalidomide 100 mg W
Dexamethasone 40 mg/20 H u U U‘ U

mg
e Days 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Cycles 5-6: Daratumumab every 2 weeks with reduced dexamethasone

Daratumumab 16 mg/kg i i

Bortezomib 1.3 mg/m? %

Thalidomide 100m0. memfmfppmfpm =i
Dexamethasone 20 mg U u U U U u
17 2 7 8 9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Days 3 4 5 6

Note: Cycle duration was 4 weeks (28 days).

Table 4: Key Study Characteristics for CASSIOPEIA(44, 46)
CASSIOPEIA

Location Patients were treated across 111 European sites including: France (70),
Belgium (13), and the Netherlands (28).

Trial design Randomised, open-label, active-controlled, parallel-group, multicentre, phase
[l study to investigate the efficacy and safety of DBTd in patients with
previously untreated MM eligible for ASCT. The ‘Treatment Phase’ was
conducted in two parts with Part 1 covering the induction/ASCT/consolidation

phase.
Method of In Part 1, patients were randomly assigned (1:1) to DBTd or BTd using a
allocation permuted block randomisation. Stratification factors included site affiliation

(IFM) or (HOVON), ISS disease stage (I, Il, Ill) and cytogenetic risk status
(presence [high risk] or absence [standard risk] of del17p or {[4;14] cytogenetic
abnormalities).

K‘:‘y i':‘dUSion e Patients aged between 18 and 65 years.

criteria ¢ Patients with documented MM satisfying the CRAB or biomarkers of
malignancy criteria and measurable disease defined by:

e Monoclonal plasma cells in the bone marrow =210% or presence of a biopsy
proven plasmacytoma AND any one or more of the following myeloma
defining events:

0 Hypercalcemia: serum calcium >0.25 mmol/L (>1 mg/dL) higher than
upper limit of normal (ULN) or >2.75 mmol/L (>11 mg/dL)

o Renal insufficiency: creatinine clearance <40 mL/min or serum
creatinine >177 ymol/L (>2 mg/dL)

o0 Anaemia: haemoglobin >2 g/dL below the lower limit of normal or
haemoglobin <10 g/dL

0 Bone lesions: one or more osteolytic lesions on skeletal radiography,
computed tomography (CT), or positron emission tomography CT
(PET-CT)

o0 Clonal bone marrow plasma cell percentage 260%

0 Involved: uninvolved serum free light chain ratio 2100
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o >1 focal lesion on (magnetic resonance imaging) MRI studies

e Measurable disease as defined by any of the following:

0 lgG MM: Serum monoclonal paraprotein (M-protein) level 2200 mg/24
hours; or

o IgA, IgE, IgD, or IgM MM: serum M-protein level 20.5 g/dL or urine M-
protein level 2200 mg/24 hours; or

0 IgD MM: serum M-protein level <0.5 g/dL and Serum immunoglobulin
free light chain 210 mg/dL and abnormal serum immunoglobulin kappa
lambda free light chain ratio; or

o Light chain MM without measurable disease in the serum or the urine:
Serum immunoglobulin free light chain 210 mg/dL and abnormal
serum immunoglobulin kappa lambda free light chain ratio

o Newly diagnosed patients eligible for high dose therapy and ASCT.

¢ Patients with an Eastern Cooperative Oncology Group (ECOG)
performance status score of 0, 1, or 2.

o Patients must have pre-treatment clinical laboratory values meeting the
following criteria during the Screening Phase:

0 Haemoglobin =7.5 g/dL (=5 mmol/L; prior red blood cell [RBC]
transfusion or recombinant human erythropoietin use permitted)

0 Absolute neutrophil count (ANC) 21.0 x 10%L (GCSF use permitted)

AST 2.5 x ULN

0 Total bilirubin 1.5 x ULN (except in subjects with congenital
bilirubinemia, such as Gilbert syndrome, direct bilirubin 1.5 x ULN);

o Calculated creatinine clearance 240 mL/min/1.73 m?

0 Corrected serum calcium <14 mg/dL (<3.5 mmol/L); or free ionized
calcium 6.5 mg/dL (1.6 mmol/L)

o Platelet count 270 x 10°%/L for patients in whom <50% of bone marrow
nucleated cells are plasma cells; otherwise platelet count >50x10°%/L
(transfusions were not permitted to achieve this minimum platelet
count)

o

Women who are partners of men and of childbearing potential must commit
to either absolute and continuous abstinence confirmed to her physician on
a monthly basis or practice one of the advised methods of birth control.
Contraception must begin 4 weeks before start of therapy.

Woman of childbearing potential must have 2 negative serum or urine
pregnancy tests at Screening, first within 10 to 14 days prior to dosing and
the second within 24 hours prior to dosing.

Key exclusion
criteria

Patient has received daratumumab or other anti-CD38 therapy previously.
Patient has a diagnosis of primary amyloidosis, monoclonal gammopathy of
undetermined significance, smouldering MM, or solitary plasmacytoma.
Patient has a diagnosis of Waldenstrom’s macroglobulinemia, or other
conditions in which IgM M-protein is present in the absence of a clonal
plasma cell infiltration with lytic bone lesions.

Patient has prior or current systemic therapy of SCT for any plasma cell
dyscrasia, with the exception of an emergency use of a short course
(equivalent to dexamethasone 40 mg/day for a maximum 4 days) of
corticosteroids before treatment.

Patient has peripheral neuropathy or neuropathic pain Grade 2 or higher,
as defined by the National Cancer Institute Common Terminology Criteria
for Adverse Events (NCI CTCAE) Version 4.

Patient has had any prior or concurrent invasive malignancy (other than
MM) within 10 years of study start except adequately treated basal cell or
squamous cell carcinoma of the skin, carcinoma in situ of the cervix,
localised prostate adenocarcinoma diagnosed =3 years and without
evidence of biochemical failure, or other cancer for which the subject has
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undergone potentially curative therapy and has no evidence of that disease

for 210 years.

Patient has had radiation therapy within 14 days of Cycle 1, Day 1.

Patient has had plasmapheresis within 28 days of Cycle 1, Day 1.

Patient is exhibiting clinical signs of meningeal involvement of MM.

Patient has known chronic obstructive pulmonary disease (COPD) with a

Forced Expiratory Volume in 1 second (FEV1) <50% of predicted normal.

Note that FEV1 testing is required for patients suspected of having COPD

and patients must be excluded if FEV1 <50% of predicted normal.

e Patient has known moderate or severe persistent asthma within the past 2
years, or currently has uncontrolled asthma of any classification.

e Patient is known to be seropositive for history of human immunodeficiency
virus (HIV) or known to have active hepatitis B or hepatitis C.

e Patient has any concurrent medical or psychiatric condition or disease (e.qg.
active systemic infection, uncontrolled diabetes, acute diffuse infiltrative
pulmonary disease) that is likely to interfere with the study procedures or
results, or that in the opinion of the investigator, would constitute a hazard
for participating in this study.

e Patient has clinically significant cardiac disease, including:

0 Mpyocardial infarction within 1 year before randomisation, or an
unstable or uncontrolled disease/condition related to or affecting
cardiac function

o0 Uncontrolled cardiac arrhythmia or clinically significant
electrocardiogram (ECG) abnormalities

0 Screening 12-lead ECG showing a baseline QT interval as corrected
by Fridericia’s formula (QTcF) >470 msec

e Patient has known allergies, hypersensitivity, or intolerance to boron or
mannitol, corticosteroids, monoclonal antibodies or human proteins, or their
excipients, or known sensitivity to mammalian-derived products. Or patient
has known hypersensitivity to thalidomide.

o Patient has plasma cell leukaemia or POEMS syndrome (polyneuropathy,
organomegaly, endocrinopathy, monoclonal protein, and skin changes).

e Patient is known or suspected of not being able to comply with the study
protocol.

e Patient is a woman who is pregnant, or breast-feeding, or planning to
become pregnant while enrolled in this study or within 4 months after the
last dose of any component of the treatment regimen. Or, subject is a man
who plans to father a child while enrolled in this study or within 4 months
after the last dose of any component of the treatment regimen.

e Patient has had major surgery within 2 weeks before randomisation or will
not have fully recovered from surgery, or has surgery planned during the
time the patient is expected to participate in the study. Kyphoplasty or
Vertebroplasty are not considered major surgery.

¢ Patient has received an investigational drug or used an invasive
investigational medical device within 4 weeks before randomisation or is
currently enrolled in an interventional investigational study.

o Patient has contraindications to the use of any components of the
backbone treatment regimens, per local prescribing information.

¢ Incidence of gastrointestinal disease that may significantly alter the
absorption of oral drugs.

¢ Patients unable or unwilling to undergo antithrombotic prophylactic
treatment.

Study drugs
(refer to Figure
5)

In the DBTd arm:

e Daratumumab (16 mg/kg) was administered by IV infusion weekly on days
1,8,15 and 22 for two 28-day cycles, then every 2 weeks for the remaining
induction and consolidation cycles based on treatment assignment.

In both the DBTd and BTd arms:
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e Bortezomib was administered SC at a dose of 1.3 mg/m? twice a week
(Days 1, 4, 8 and 11) for four 28-day induction cycles (Cycles 1 to 4), and
two consolidation cycles (Cycles 5 and 6), with an option to change the
schedule from twice weekly to once weekly, should toxicity be experienced.
Cycles remained 28 days regardless of injection interval. On treatment days
when both bortezomib and daratumumab were administered, bortezomib
was administered after the end of the daratumumab infusion.

e Thalidomide was administered orally at 100 mg daily for four 28-day
induction cycles and two 28-day consolidation cycles.

e Dexamethasone was administered at 40 mg on days 1,2,8,9,15,16,22,23 of
cycles 1 and 2. In cycles 3 and 4, dexamethasone was administered at 40
mg on days 1,2 and 20 mg on subsequent dosing days (8,9,15,16).
Dexamethasone 20 mg was administered on days 1,2,8,9,15,16 of cycles 5
and 6.

Permitted and
disallowed
concomitant
medications

Throughout the study, investigators could prescribe any concomitant
medications or treatments deemed necessary to provide adequate supportive
care except for those listed as prohibitive therapies. Prohibitive therapies
included:

e Other antineoplastic therapy for treating MM, including medications that
target CD38

e Continuation of study treatment during or after emergency orthopaedic
surgery or radiotherapy

¢ Investigational agents including agents with activity against or under
investigation for MM, including systemic corticosteroids

¢ Nonsteroidal anti-inflammatory agents

Primary Post-consolidation sCR rate: assessed by computer algorithm and defined as

outcome the percentage of patients achieving CR in addition to having a normal serum
free light chain (FLC) ratio and an absence of clonal cells in bone marrow by
immunohistochemistry, immunofluorescence or 2- to 4-color flow cytometry.
Post-consolidation response was assessed at Day 100 post-ASCT.

Secondary Major secondary endpoints for Part 1 included:

outcomes

e PFS: defined as the time from the initial randomisation to either confirmed
PD per the International Myeloma Working Group criteria or death,
whichever comes first

e TTP: defined as the time from the initial randomisation to confirmed PD per
the IMWG criteria, or death due to progressive disease, whichever occurs
first

e CR rate: defined as the proportion of patients who achieved CR or better by
the end of consolidation assessed by computer algorithm in accordance
with IMWG criteria

o MRD-negative rate: defined as the proportion of patients who achieved
MRD-negative status by the end of consolidation assessed by computer
algorithm in accordance with IMWG criteria

e Post-induction sCR rate: defined as the proportion of patients who achieved
sCR prior to high-dose therapy/ASCT assessed by computer algorithm in
accordance with IMWG criteria

e PFS2: defined as the time from initial randomisation to time of subsequent
progression on next-line of therapy after disease progression on study
treatment

e OS: measured from the date of initial randomisation to the date of patient’s
death. If the patient is alive or vital status is unknown, then the patient’s
data was censored at the date the patient was last known to be alive

Other secondary endpoints included:

e Post-induction ORR and rate of VGPR or better: defined as the proportion
of patients who have achieved PR or better by the end of induction
assessed by computer algorithm in accordance with IMWG criteria

e Duration of CR and sCR: calculated from the date of the initial
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documentation of a CR or sCR to the date of the first documented evidence
of relapse of CR or disease progression, assessed by computer algorithm
in accordance with IMWG criteria, whichever occurs first

e HRQoL (patient-reported perception of global health)

Pre-specified
subgroups

e Sex (male, female)

e Age (<50 years, =50 years)

e Site (IFM, Hovon)

e ISS staging (I, II, 111)

e Cytogenetic risk (high risk, standard risk)

¢ Baseline renal function (CrCl) (>90 mL/min, <90 mL/min)
e Baseline hepatic function (normal, impaired)

e Type of MM (lgG, non-IgG)

e ECOG performance score (0, 21)

Efficacy and Efficacy evaluations included measurements of tumour burden/residual
safety disease, myeloma proteins, bone marrow examinations, skeletal surveys,
evaluations assessment of extramedullary plasmacytomas and serum calcium corrected
for albumin.

Disease evaluations were required to be performed as outlined in the Time and
Events Schedules on the scheduled assessment day (+3 days) (refer to
Appendix L). Disease evaluations scheduled for treatment days were collected
before the study drug was administered. Disease evaluations were mainly
performed by a central laboratory. Blood samples for calculating serum
calcium corrected for albumin, and bone marrow examination for clinical
staging were, for example, performed locally.

Disease response was assessed based on IMWG consensus
recommendations for MM treatment response criteria. For quantitative
immunoglobulin at baseline, M-protein, and immunofixation measurements in
serum and 24-hour urine, the investigator used results provided by the central
laboratory. Patients believed to have attained a sCR had this confirmed
centrally by a minimum of 4 colour flow cytometry, requiring a fresh bone
marrow aspirate. 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 required no
known evidence of progressive or new bone lesions if radiographic studies
were performed.

Disease progression was based on assessments from IMWG Guidelines. For
continuation of treatment, the IMWG response was determined on an ongoing
basis by the investigator. For data analysis and reporting, however, the study

team used a validated computer algorithm to provide consistent review of the

data necessary to determine disease progression and response according to

the IMWG criteria.

Safety evaluations included AE monitoring, physical examinations, ECGs
monitoring, clinical laboratory parameters (haematology and chemistry), vital
sign measurements (pulse, blood pressure and temperature), and ECOG
performance status.

Key: AE = Adverse event; ANC = absolute neutrophil count; ASCT = autologous stem cell transplant; BTd =
bortezomib, thalidomide and dexamethasone; COPD = chronic obstructive pulmonary disease; CR = complete
response; CT = computed tomography; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone;
ECG = electrocardiogram; ECOG = Eastern Cooperative Oncology Group; FEV = Forced Expiratory Volume;
FLC = free light chains; GCSF = granulocyte-colony stimulating factor; HIV = human immunodeficiency virus;
HOVON = Dutch-Belgium Cooperative Trial Group for Hematology Oncology; HRQoL = health-related quality
of life; IFM = Intergroupe Francophone du Myelome; IMWG = International Myeloma Working Group; ISS =
International Staging System; IV = intravenous; MM = multiple myeloma; MRD = minimal residual disease; MRI
= magnetic resonance imaging; NCI CTCAE = National Cancer Institute Common Terminology Criteria for
Adverse Events; ORR = overall response rate; OS = overall survival; PD = progressive disease; PET = positron
emission tomography; PFS = progression-free survival, PO = per os (oral); PR = partial response; RBC = red
blood cell; SC = subcutaneously; sCR = stringent complete response; ULN = upper limit of normal; VGPR = very
good partial response.
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Evaluation of response and disease progression

Assessment of response and disease progression was performed by a central laboratory (as opposed
to local laboratories), and a validated computerised algorithm was used in line with the IMWG criteria of
response.(47, 48) This approach allows for a stricter, registration-quality rigour and objective evaluation
of response as opposed to investigator assessments which is based on clinical judgement. However,
this more stringent evaluation method can also result in higher reported rates of VGPR relative to CR.
For example, if there was missing data related to CR response criteria or an inconclusive assessment
leading to an inability to declare a CR, a VGPR was declared. As a sensitivity analysis, additional
investigator assessments of response and disease progression per the IMWG response criteria were
performed.'

Refer to Appendix L for further details regarding evaluation of response and disease progression in
CASSIOPEIA, including the response criteria used for the primary efficacy assessment.

Rational for sCR as a primary endpoint

Survival outcomes in NDTE MM have improved considerably over time as new treatments have
become available, with 4-year survival rates exceeding 80%.(49, 50) Therefore, it is increasingly difficult
to demonstrate a significant improvement in OS in this patient population over the short duration of a
clinical trial. The level of tumour burden reduction has been demonstrated to be a useful measure for
predicting long-term survival outcomes in MM.(51-56)

Since the introduction of effective triplet therapies, such as BTd, most NDTE MM patients are able to
achieve VGPR or CR however all patients eventually relapse.(21, 38) In order to measure deeper levels
of response, including the possibility of complete cancer cell eradication, more stringent definitions of
response are required. In 2006, the IMWG introduced sCR as a new stringent measure of response in
MM, reflecting a deeper level of response than previous definitions.(48) The achievement of sCR in
patients with NDMM has been shown to strongly correlate with improved PFS and OS.(57, 58)
Therefore, sCR, as defined by IMWG uniform response criteria(59), allows the detection of response
beyond the CR level and predicts long-term survival, representing a useful and meaningful endpoint in
clinical trials in NDTE patients. In CASSIOPEIA, the primary endpoint of sSCR was assessed post-
consolidation, allowing the efficacy of induction and consolidation treatment to be measured, without
including the effect of maintenance treatment.

Minimal residual disease

As discussed in Section B.1.3.1, despite improvements in treatment, all patients eventually relapse.
Relapse is due to some cancerous cells that resist treatment and undergo clonal expansion and
evolution, resulting in tumour repopulation in a patient. This population of remaining cells that contribute
to relapse is known as “minimal residual disease” (MRD). The state of “MRD negativity” is one where no
remaining clonal or sub-clonal cancerous cells can be detected using currently available measurement
techniques, and therefore relapse is less likely with long-term disease control achieved for some
patients (Figure 6).

I Similar with the centralised assessment, results from CASSIOPEIA based on investigator assessments of response are
not comparable to other MM studies as they were quality controlled for agreement with the response category determined
by the centralised lab, as opposed to local labs.
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Figure 6: Representation of depth of response
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Key: CR = complete remission; MGUS = monoclonal gammopathy of undetermined significance; MRD = minimal residual
disease; PR = partial response; VGPR = very good partial response.

Filled lines illustrate the paradigm for the positive correlation between increasing depth of response and increasing
progression-free survival. Dotted lines indicate distinct biological subgroups that differ from the paradigm: (a) patients with
a baseline MGUS-like signature and prolonged survival irrespectively of CR; (b) patients with unsustained CR (high-risk
cytogenetics and persistent MRD); (c) MRD-positive patients who may also experience extended outcomes if small residual
clones are quiescent (MGUS-like) or under control (e.g., by immune cells); (d) an MRD-negative result does not preclude
the risk of relapse, and optimization of MRD monitoring together with follow-up MRD studies are likely crucial to predict
relapses early on; (e) long-term disease control (i.e., functional cure) could potentially be achieved if therapy eradicates
detectable MRD levels.

Source: Paiva et al. (2015).(60)

In addition to traditional assessment of response, IMWG guidelines now recommend consideration of
MRD after each treatment stage in patients with a CR. MRD is a new, more sensitive measure of
disease compared with established definitions of clinical response in MM, where residual tumour cells
are identified in the bone marrow based on the IMWG criteria described in Table 5.(61-63) Within
CASSIOPEIA, MRD post-consolidation was assessed as a key secondary endpoint for all patients in
Part 1. MRD was primarily evaluated in CASSIOPEIA by EuroFlow-based multiparametric flow
cytometry (MFC) and additionally with next-generation sequencing (NGS) of bone marrow aspirates.
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Table 5: IMWG criteria for MRD(64)

Response Response criteria

subcategory

Sustained MRD negativity in the bone marrow confirmed 21 year apart by NGF, NGS, or both and
MRD-negative | by imaging (see flow MRD-negative category)

Flow MRD- Absence of phenotypically aberrant clonal plasma cells by NGF on bone marrow
negative aspirates using EuroFlow (or validated equivalent method) with a minimum sensitivity of 1

in 10° nucleated cells or higher

Sequencing Absence of clonal plasma cells by NGS on bone marrow aspirate

MRD-negative Presence of a clone is defined as <2 identical sequencing reads from bone marrow

aspirates using the LymphoSIGHT platform (or validated equivalent method) with a
minimum sensitivity of 1 in 10° nucleated cells or higher

Imaging- MRD negativity as defined by NGF or NGS, plus at least one of the following criteria:
positive

MRD-negative e Disappearance of every area of increased tracer uptake found at baseline or a

preceding PET/CT
e Decrease to less mediastinal blood pool SUV
e Decrease to less than that of surrounding normal tissue

Key: CT = computed tomography; IMWG = International Myeloma Working Group; MRD = minimal residual disease;
NGF = next generation flow; NGS = next generation sequencing; PET = positron emission tomography; SUV =
standardised uptake value.

These criteria are based on those used by Zamagni and colleagues and expert panel (IMPetUs; Italian Myeloma criteria
for PET Use). Baseline positive lesions were identified by presence of focal areas of increased uptake within bones,
with or without any underlying lesion identified by CT and present on =2 consecutive slices. Alternatively, SUVmax=2.5
within osteolytic CT areas >1 cm in size, or SUVmax=1.5 within osteolytic CT areas <1 cm in size were considered
positive. Imaging should be performed once MRD negativity is determined by multiparameter flow cytometry or NGS.

B.2.3.2 Baseline characteristics of trial participants

Baseline demographic and disease characteristics were well balanced between the treatment groups
(Table 6). The median age of patients in the study was 58.0 years (range 22-65), with 84.1% of patients
being 50 years of age or older.(43, 44) Baseline ECOG scores of 0 or 1 were reported for 90.0% of
patients.(43) The majority of patients had serum measurable disease in IgG (59.4%) and IgA
(16.5%).(44) One-hundred sixty-eight (15.5%) of patients had a high-risk cytogenetic abnormality.(43)
ISS staging was 39.8%, 45.0% and 15.2% for stage I, Il and Il respectively, with a numerically higher
proportion of patients classified as Stage Il in the DBTd (47.0%) arm compared with the BTd arm
(43.0%).(43, 44)
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Table 6: Baseline patient demographics and disease characteristics in CASSIOPEIA (ITT

population)(43, 44)

Characteristic

BTd
(n=542)

DBTd
(n=543)

Total
(n=1,085)

Sex (Female), n (%)

223 (41.1%)

227 (41.8%)

450 (41.5%)

Age, years, n (%)

<50 90 (16.6%) 83 (15.3%) 173 (15.9%)
250-65 452 (83.4%) 460 (84.7%) 912 (84.1%)
Mean (SD) 56.7 (7.03) 56.8 (6.93) 56.6 (6.98)
Median 58.0 59.0 58.0
Range (26; 65) (22; 65) (22; 65)
Weight (kg), n (%)

<50 13 (2.4%) 10 (1.8%) 23 (2.1%)
50-64 123 (22.7%) 131 (24.1%) 254 (23.4%)
65-85 268 (49.4%) 270 (49.7%) 538 (49.6%)
>85 138 (25.5%) 132 (24.3%) 270 (24.9%)
Mean (SD) 75.83 (15.605) 75.52 (15.632) 75.67 (15.612)
Median 75.00 74.00 74.50
Range (44.0; 142.5) (46.0; 135.0) (44.0; 142.5)
Height (cm)

Mean (SD) 170.2 (9.66) 169.9 (10.02) 170.0 (9.84)
Median 170.0 170.0 170.0
Range (146; 201) (143; 201) (143; 201)

Body surface area (m?)

Mean (SD) 1.886 (0.2298) 1.880 (0.2258) 1.883 (0.2277)
Median 1.880 1.870 1.870
Range (1.39; 2.71) (1.40; 2.61) (1.39;2.71)
Baseline ECOG score, n (%)

0 257 (47.4%) 265 (48.8%) 522 (48.1%)
1 230 (42.4%) 225 (41.4%) 455 (41.9%)
2 55 (10.1%) 53 (9.8%) 108 (10.0%)

Type of myeloma by imm

unofixation, n (%)

IgG 333 (61.4%) 351 (64.6%) 684 (63.0%)
IgA 104 (19.2%) 87 (16.0%) 191 (17.6%)
IgM 2 (0.4%) 1(0.2%) 3 (0.3%)
IgD 13 (2.4%) 5 (0.9%) 18 (1.7%)
Light chain 66 (12.2%) 83 (15.3%) 149 (13.7%)

Company evidence submission template for ID1510

© Janssen-Cilag (2020). All rights reserved

Page 35 of 188




Kappa 46 (8.5%) 53 (9.8%) 99 (9.1%)
Lambda 20 (3.7%) 30 (5.5%) 50 (4.6%)
Biclonal 19 (3.5%) 12 (2.2%) 31 (2.9%)
Negative immunofixation 5(0.9%) 4 (0.7%) 9 (0.8%)
Type of measurable disease?, n (%)

IgG 314 331 645
IgA 99 80 179
Other® 22 13 35
Urine only 67 70 137
Serum FLC only 40 48 88
Unknown 0 1 1

ISS staging, n (%)

228 (42.1%)

204 (37.6%)

432 (39.8%)

233 (43.0%)

255 (47.0%)

488 (45.0%)

81 (14.9%)

84 (15.5%)

165 (15.2%)

Time since initial diagnosis to randomisation (months)

Mean (SD) 1.37 (2.184) 1.33 (2.984) 1.35 (2.614)
Median 0.95 0.92 0.92
Range (0.2; 31.0) (0.2; 66.6) (0.2; 66.6)'

Number of lytic bone lesions, n (%)

None 86 (15.9%) 81 (15.0%) 167 (15.5%)
1-3 153 (28.3%) 176 (32.6%) 329 (30.5%)
4-6 110 (20.4%) 98 (18.1%) 208 (19.3%)
>7 191 (35.4%) 185 (34.3%) 376 (34.8%)

Presence of diffuse myeloma-related osteopenia,

n (%)

Yes

49 (9.1%)

53 (9.8%)

102 (9.4%)

No

491 (90.9%)

487 (90.2%)

978 (90.6%)

Presence of extramedullary plasmacytomas, n (%

Yes

2 (0.4%)

8 (1.5%)

10 (0.9%)

No

540 (99.6%)

535 (98.5%)

1,075 (99.1%)

Presence of evaluable bo

ne marrow assessment,

n (%)

Yes 533 (98.3%) 533 (98.2%) 1,066 (98.2%)
No 9 (1.7%) 10 (1.8%) 19 (1.8%)
% Plasma cells, bone marrow biopsy/aspirate, n (%)

<10 17 (3.2%) 20 (3.8%) 37 (3.5%)
10-30 249 (46.7%) 245 (46.0%) 494 (46.3%)
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>30

267 (50.1%)

268 (50.3%)

535 (50.2%)

% Plasma cells, bone marrow biopsy, n (%)

<10 2 (2.3%) 3 (3.1%) 5 (2.7%)
10-30 35 (40.7%) 32 (33.0%) 67 (36.6%)
>30 49 (57.0%) 62 (63.9%) 111 (60.7%)

% Plasma cells, bone marrow aspirate, n (%)

<10 37 (7.1%) 43 (8.2%) 80 (7.7%)
10-30 242 (46.3%) 250 (47.9%) 492 (47.1%)
>30 244 (46.7%) 229 (43.9%) 473 (45.3%)

Bone marrow cellularity, n (%)

Hypercellular

155 (29.0%)

136 (25.6%)

291 (27.3%)

Normocellular

223 (41.8%)

244 (46.0%)

467 (43.8%)

Moderately cellular

116 (21.7%)

107 (20.2%)

223 (20.9%)

Severely acellular 23 (4.3%) 27 (5.1%) 50 (4.7%)
Indeterminate 17 (3.2%) 17 (3.2%) 34 (3.2%)
Cytogenetics profile

T(4; 14)

Ne 503 501 1,004
Normal 450 (89.5%) 450 (89.8%) 900 (89.6%)
Abnormal 53 (10.5%) 51 (10.2%) 104 (10.4%)
Del17p

N¢ 503 501 1,004
Normal 464 (92.2%) 459 (91.6%) 923 (91.9%)
Abnormal 39 (7.8%) 42 (8.4%) 81 (8.1%)
Risk result

Ne 540 542 1,082
High risk 86 (15.9%) 82 (15.1%) 168 (15.5%)
Standard risk 454 (84.1%) 460 (84.9%) 914 (84.5%)

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; FLC = free light chains; ECOG = Eastern Cooperative Oncology Group; ISS = International Staging

System; SD = standard deviation.

Note: Percentages are calculated with the number of patients in each group with available data as denominator.

2 Includes patients without measurable disease in serum and urine.
b Includes IgD, IgM, IgE and biclonal.

¢ Subjects with t(4; 14) measured (normal or abnormal).
d Patients with Del17p measured (normal or abnormal).
¢ Includes patients with risk results available.

fIncorrect “time to initial diagnosis” data were entered into the database for 4 patients. These data errors did not affect
the median reported in this analysis.
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The stratification factors for randomisation described in Section B.2.3.1 were well-balanced between
the two treatment groups. After initiation of the study, a revised ISS (R-ISS) was published. In addition
to albumin and B-2-microglobulin, the R-ISS uses additional information consisting of lactate
dehydrogenase (LDH) and cytogenetic risk. Based on the dataset, a post-hoc calculation was
performed to build the revised ISS. In the post-hoc revised ISS, more patients were classified as Stage
Il'in the DBTd (71.6%) arm compared with the BTd arm (63.7%) indicating a poorer prognosis for
patients treated with daratumumab.(44, 65)

Table 7: Summary of IMWG Revised ISS Staging in MM (ITT population)(44)

BTd (n, %) DBTd (n, %) Total (n, %)
Analysis set: ITT 542 543 1,085
IMWG Revised ISS Staging?
N 540 535 1,075

146 (27.0%)

103 (19.3%)

249 (23.2%)

344 (63.7%)

383 (71.6%)

727 (67.6%)

50 (9.3%)

49 (9.2%)

99 (9.2%)

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; IMWG = International Myeloma Working Group; ISS = International Staging System; ITT = intention-
to-treat.

Note: Percentages are calculated with the number of patients in each group with available data as denominator.

a Determination is based on three factors: International Staging System; presence of chromosomal abnormalities of t(4;
14), or del17p by FISH testing and serum LDH at Pre-induction Baseline.

B.2.4 Statistical analysis and definition of study groups in the relevant

clinical effectiveness evidence

B.2.4.1 Study population and patient disposition

A total of 1,085 patients (DBTd: 543; BTd: 542) were randomised between 22 September 2015 and 1
August 2017 at 111 European sites across France (70), Belgium (13) and the Netherlands (28).(43, 44)
The patient flow is shown in Figure 7.

As of the clinical cut-off date for the Primary Analysis for Part 1 (PA1, June 2018), 536 patients in the
DBTd group and 538 patients in BTd groups were treated (98.7% and 99.3% of the total number of
patients randomised in each group, respectively).(43) Among these, 461 patients (84.9%) in the DBTd
group and 437 patients (80.6%) in the BTd group had completed all four cycles of induction treatment
and both cycles of consolidation treatment.(43) In the DBTd group, 489 patients (90.1%) had
undergone ASCT, compared with 484 patients (89.3%) in the BTd group.(43)

Among patients who were randomised, disease progression (1.3% in the DBTd group, 0.7% in BTd
group) and unacceptable and/or severe adverse events (AEs) (1.7% in DBTd; 0.4% in BTd group) were
the most common reasons for not proceeding to the transplant stage after receiving induction treatment
and stem cell mobilisation.(44)

Refer to Section B.2.10 for discussion on safety outcomes from the CASSIOPEIA study.
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Figure 7: Participant flow in CASSIOPEIA(44)

Underwent first randomization
(n=1,085)
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Post-consolidation evaluation (n = 459)

'

Post-consolidation evaluation (n = 436)

Underwent second randomisation Underwent second randomisation
(n =458, 84.3%) (n =428,79%)

Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the

submission); VTd = bortezomib, thalidomide and dexamethasone (referred to as BTd throughout the submission).

The study populations used for the analysis of outcomes from the CASSIOPEIA trial are presented in

Table 8.

Table 8: Summary of data sets analysed(44)

Study population Description DBTd,N | BTd, N
Intention-to-treat (ITT) | Included all randomised patients
analysis set 543 542

Safety analysis set Included all randomised patients who received at
least one dose of study drug and contributed any 536 538

safety data after the start of study treatment

Response-evaluable
analysis set

Included patients who have a confirmed diagnosis
of MM and measurable disease at baseline or
screening visit. In addition, patients must have
received at least one component of study 536 535
treatment and have adequate post-baseline
disease assessments to allow for the assessment
of disease

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; ITT = intention-to-treat; MM = multiple myeloma.

B.2.4.2 Statistical analyses

Details of the statistical methods for the Primary Analysis for Part 1 of CASSIOPEIA are presented in
Table 9.
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Table 9: Statistical methods for the Primary Analysis for Part 1 of CASSIOPEIA(44, 46)

Hypothesis
Objective

The primary efficacy analysis was performed by testing the null hypothesis that
there was no difference in the post-consolidation sCR rate between DBTd and
BTd in patients with newly diagnosed MM who are eligible for ASCT.

Statistical
analysis

The primary efficacy endpoint for Part 1 was the post-consolidation sCR rate
(i.e. 100 days post-ASCT). Comparisons between the DBTd and BTd arms
with respect to the post-consolidation sCR rate were made using the Cochran-
Mantel-Haenszel chi-square test. A Mantel-Haenszel odds ratio, along with
corresponding 2-sided 95% confidence intervals and the p-value from the
Cochran-Mantel-Haenszel test were calculated.

Analysis of primary and secondary efficacy variables were based on the
intention-to-treat (ITT) population, which included all patients randomised in the
first randomisation.

All safety analysis was based on the safety analysis set. The safety population
for Part 1 was defined as all patients randomised in the first randomisation who
received at least 1 dose of study drug.

A separate Type 1 error rate (alpha) was assigned at the level of 0.05 for each
part of the study reflecting the 2 distinct hypotheses of interest for Part 1
(induction/consolidation) and Part 2 (maintenance). No interim analysis was
planned for the primary endpoint for Part 1.

The alpha level for each endpoint was 0.05 (2-sided). The alpha spending was
performed to strongly control the overall Type 1 error rate. For PFS, an alpha
level of 0.0001 was assigned for the pre-specified Primary Analysis for Part 1,
and 0.0499 for the final Part 1 PFS analysis (planned at the same time as the
interim PFS analysis for Part 2). For OS, only descriptive analysis was
performed for the pre-specified Primary Analysis for Part 1, and an alpha level
of 0.0005 and 0.0495 was assigned to the interim and final OS from first
randomisation analyses, respectively. The interim OS from first randomisation
analyses will occur at the same time as the Part 2 interim analysis, and the
final analysis for OS from first randomisation will occur at the same time as the
Part 2 final analysis.

For key secondary endpoints, a pre-specified hierarchical testing procedure
was followed, the order of which was: post-consolidation rate of MRD
negativity; post-consolidation rate of CR or better; PFS from first
randomisation; and OS from first randomisation.

PFS was also analysed using the Inverse Probability Weighting (IPW) method
in order to adjust for the potential confounding impact of the second
randomisation on PFS from first randomisation, as described in Section
B.2.6.2.

Sample size,
power
calculation

The sample size for CASSIOPEIA took into consideration the statistical power
required for the primary comparisons in both stages of the study. Taking into
account the required sample size for Part 2, and assuming 75% of patients in
the induction/ASCT/consolidation stage would be eligible to be randomised for
maintenance, 1,080 patients (540/arm) were randomised in the first
randomisation. This sample size provided at least 85% power to detect an
improvement in sCR rate from 25% to 35% at a 2-sided alpha of 0.05.

Data
management,
patient
withdrawals

Patients were withdrawn from the study for any of the following reasons:

Lost to follow-up

Withdrawal of consent for study participation
Death

Sponsor terminates the study

Screening failure

Reasons for withdrawal were documented on the eCRF and source document.
If a patient was lost to follow-up, the measures taken to contact the patient and
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determine the reason for discontinuation/withdrawal also had to be
documented.

Patients who did not achieve a response entered the Follow-up Phase and
were followed until disease progression or death, even if they received
subsequent treatment. Patients who withdrew consent from the study before
disease progression were censored at the last disease assessment before
withdrawal of consent. Patients lost to follow-up were censored at the least
disease assessment before the patient was lost to follow-up. Patients who had
not progressed and were still alive at the cut-off date for the analysis were
censored at the last disease assessment. Patients without any post-baseline
disease assessment were censored at randomisation.

Key: AE = Adverse event; ANC = absolute neutrophil count; ASCT = autologous stem cell transplant; BTd =
bortezomib, thalidomide and dexamethasone; COPD = chronic obstructive pulmonary disease; CR = complete
response; CT = computed tomography; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone;
ECG = electrocardiogram; ECOG = Eastern Cooperative Oncology Group; eCRF = Electronic case report form;
FEV = Forced Expiratory Volume; FLC = free light chains; GCSF = granulocyte-colony stimulating factor; HIV =
human immunodeficiency virus; HOVON = Dutch-Belgium Cooperative Trial Group for Hematology Oncology;
IFM = Intergroupe Francophone du Myelome; IMWG = International Myeloma Working Group; IPW = Inverse
Probability Weighting; 1SS = International Staging System; ITT = intention-to-treat; IV = intravenous; MM =
multiple myeloma; MRD = minimal residual disease; MRI = magnetic resonance imaging; NClI CTCAE = National
Cancer Institute Common Terminology Criteria for Adverse Events; ORR = overall response rate; OS = overall
survival; PD = progressive disease; PET = positron emission tomography; PFS = progression-free survival, PO
= per os (oral); PR = partial response; RBC = red blood cell; SC = subcutaneous; sCR = stringent complete
response; ULN = upper limit of normal; VGPR = very good partial response.

Summary of data cuts presented in the submission

During the regulatory process, Janssen received a Request for Supplementary Information (RSI) from
EMA which resulted in an unplanned post-hoc interim analysis (median follow-up = 29.2 months). Due
to the relatively short follow-up from the Primary Analysis for Part 1, this section includes results from
both data cuts with the post-hoc interim analysis providing an additional 10.4 months of study follow-up.
Table 10 presents a summary of the two data cuts upon which the evidence for the clinical efficacy of

DBTd versus BTd is based.
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Table 10: Summary of CASSIOPEIA data cuts(44, 45)

e Best response for patient with Post-consolidation
MRD negativity (10-) without CR/sCR

PFS (IPW adjusted / unadjusted)®

PFS2

PFS from Post-induction MRD assessment

PFS by Post-induction MRD status (10°)

Data cut Median follow-up Population Outcomes assessed Rational for inclusion
description included
Primary Analysis 18.8 months ITT Primary Endpoint: Pre-specified. In the submission,
for Part 1 (PA1) (Clinical cut-off 19 o PA1 provides a baseline for the
June 2018) e Post-consolidation sCR longitudinal improvement
Major Secondary Endpoints: observed ConSiStenﬂy in trial
outcomes at subsequent post-
e PFS (IPW adjusted / multi-variate analysis / hoc analyses.
unadjusted)
o TTP
e Post-consolidation CR rate
e Post-consolidation MRD-negative rate (10* and
10-5)a
e Post-induction sCR rate
e PFS2
e OS
Other Secondary Endpoints:
e Post-induction ORR and rate of VGPR or better
e Duration of CR and sCR
e Patient reported perception of global health
Pre-specified subgroup analysis:
e sCR
e PFS
e MRD (10°was analysed for the entire ITT
population using MFC, with 10 performed as an
exploratory analysis for a selection of patients
according to NGS)
Post-hoc Interim 29.2 months ITT e Post-consolidation MRD-negative rate in patients | Along with PA1, this post-hoc
Analysis (Clinical cut-off 1 with post-consolidation sCR/CR or better/VGPR | interim analysis provided the
May 2019) or better/Overall response (10 and 107) data necessary to support

marketing authorisation by the
EMA. PHA provides an
additional 10.4 months of study
follow-up, and gives further
evidence supporting deepening
response rates over time and
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e PFS by Post-induction MRD status (10-°) and sustained survival benefit.
treatment group

e OSP

o TTP

e Best response over time

Key: EMA = European Medicines Agency; ITT = intention-to-treat; MRD = minimal residual disease; MFC = multiparametric flow cytometry; NGS = Next generation sequencing;
PA1 = Primary Analysis for Part 1; PHA = Post-hoc Interim Analysis.

2 MRD response rates have been implemented in the economic model (MFC 107, refer to Section B.3)

b L andmark analysis of OS and PFS by post-consolidation MRD status has been implemented in the economic model (refer to Section B.3.3.2)
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B.2.5 Quality assessment of the relevant clinical effectiveness evidence

The CASSIOPEIA trial and other relevant comparator trials were assessed for quality using the
Cochrane Risk-of-Bias assessment tool.(66) The results of these quality assessments are presented in
Appendix D. The overall risk of bias in the CASSIOPEIA trial was considered to be low.

A summary of the quality of the CASSIOPEIA trial is also presented in Table 11, using the criteria
adapted from Systematic reviews: CRD’s guidance for undertaking reviews in health care (University of
York Centre for Reviews and Dissemination).

Table 11: Quality assessment of the CASSIOPEIA trial

CASSIOPEIA

Response

Risk of bias

Was randomisation carried out
appropriately?

Yes, randomisation was carried out as
per the pre-specified randomisation
method; patients were randomised using
a central IWRS

Low

Was the concealment of treatment
allocation adequate?

CASSIOPEIA was open label

Low, as patients
were randomised
using a central
IWRS

Were the groups similar at the
outset of the study in terms of
prognostic factors?

Yes, demographic and baseline
characteristics were well balanced
between the two treatment groups with
no categories having a difference of
210%

Low

Were the care providers,
participants and outcome
assessors blind to treatment
allocation?

CASSIOPEIA was open label and only
Janssen was blinded to the results

Low, as an IDMC
reviewed the data

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

analysis of the primary endpoint and
other time-to-event efficacy endpoints,
which included all randomised patients

Were there any unexpected No, of the 1,085 patients randomised Low
imbalances in drop-outs between (543 in the DBTd group and 542 in the
groups? BTd group), 1,074 received study
treatment: 536 patients received DBTd
and 538 patients received BTd
Is there any evidence to suggest None Low
that the authors measured more
outcomes than they reported?
Did the analysis include an Yes, the ITT population was used for Low

Centre for Reviews and Dissemination).

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; IDMC = independent data monitoring committee; ITT = intention-to-treat; IWRS = Interactive web
response system; RCT = randomised controlled trial.
Note: Adapted from Systematic reviews: CRD’s guidance for undertaking reviews in health care (University of York
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B.2.6 Clinical effectiveness results of the relevant trials

CASSIOPEIA is the first phase 11l trial of daratumumab in patients with newly diagnosed, transplant-
eligible, MM and demonstrated that the addition of daratumumab to BTd resulted in a statistically
significant and clinically meaningful improvement in depth of response post consolidation (sCR, CR or
better, VGPR or better and MRD-negative rate).(43) These responses translated into a statistically
significant and clinically meaningful improvement in PFS (see Section B.1.3.3).(43) As a fixed treatment
duration, DBTd offers a sustained treatment-free interval which, as reported in Section B.1.3.3,
combined with a longer remission is the most important positive effect of treatment and as such is
highly valued by patients. Whilst the OS data remains immature, there is already a clear trend
supporting the clinical benefit of DBTd compared with BTd.

Efficacy analysis, including the assessment of MRD negativity, were performed for the ITT population
that included all patients that underwent the first randomisation. A summary of the key clinical efficacy
results from PA1 and the Post-hoc Interim Analysis is presented in Table 12, with full discussion of
each endpoint provided in the remainder of this section.

Table 12: Summary of key clinical efficacy results(43-45, 65)

PA1 (median follow-up = 18.8 PHA (median follow-up = 29.2
months) months)
BTd | DBTd BTd | DBTd
Response
Post-consolidation 110 (20.3%) 157 (28.9%) n/a n/a

sCR rate

Post-consolidation
sCR Odds ratio n/a
(95% CI)

1.60 (1.21, 2.12)

0=0.0010 n/a n/a

MRD-negative status (10-%)?

Post-consolidation
MRD-negative rate
regardless of
response

236 (43.5%) 346 (63.7%) n/a n/a

Post-consolidation
MRD-negative rate n/a 2.27 (1.78, 2.90)
Odds ratio (95% p<0.0001

Cl)

n/a n/a

Survival outcomes

PFS HR (95% ClI); n/a 0.47 (0.33-0.67); n/a 0.495 (0.378-
P-value p<0.0001 0.647); p<0.0001

OS HR (95% CI); n/a 0.43 (0.23-0.80); n/a 0.52 (0.33-0.85);
P-value p=0.0065 p=0.0070

Health-related quality of life

EORTC-CLQ-C30
GHS subscale LS
mean change from

baseline to 100 8.7 (6.5-11) 9.7 (7.4-11.9) n/a n/a
days post-ASCT

(95% ClI)

P-value p=0.4523 n/a
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Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; Cl = confidence
interval; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; EORTC-CLQ-C30 = European
Organisation for Research and Treatment of Cancer-Quality of Life Questionnaire-C30; GHS = global health status;
HR = hazard ratio; LS = least-squares; MRD = minimal residual disease; n/a = not applicable; OS = overall survival;
PA1 = Primary Analysis for Part 1; PHA = Post-hoc Interim Analysis; PFS = progression-free survival; sCR = stringent
complete response.

@ Post-consolidation MRD-negative rate was measured by a standardised Euroflow based multiparametric assay.

B.2.6.1 Response analyses

Treatment with DBTd was associated with a statistically significant and clinically meaningful
improvement in the rate of post-consolidation sCR (primary endpoint) compared with BTd alone (28.9%
vs 20.3%; OR: 1.60; 95% Cl: 1.21, 2.12; p=0.0010; Figure 8).(43)

Figure 8: Summary of post-consolidation* response rates based on computerised algorithm (ITT
population, median follow-up = 18.8 months)(44)

P <0.0001

100 - ORR = 93%

) ORR =90%

SCR: P=0.0010

ORR, %

D-VTd (n = 543) VTd (n = 542)

EPR ®mVGPR ®mCR msCR

Key: CR = complete response; DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd
throughout the submission); ITT = intention-to-treat; ORR = overall response rate; P = P-value; PR = partial response; sCR
= stringent complete response; VGPR = very good partial response; VTd = bortezomib, thalidomide and dexamethasone
(referred to as BTd throughout the submission).

*Post-consolidation response (100 days post ASCT) was measured based on a strict computerised algorithm, in line with
IMWG criteria of response.(47, 48)

Post-consolidation CR or better (ZCR) and VGPR or better (=VGPR) also showed significantly deeper
levels of response for DBTd compared to BTd. Similar results were achieved when response was
evaluated by investigator assessment with the proportion of patients achieving sCR and =2CR in the
DBTd group significantly higher than those in BTd group.(44)

For both DBTd and BTd, deeper responses were observed over time with each study phase in
CASSIOPEIA.(43) For overall best response (median follow-up = 29.2 months), statistically significantly
greater sCR and =CR rates were achieved for DBTd compared to BTd (sCR: 54.3% vs 42.1%,
respectively; OR=1.64; 95% CI: 1.29, 2.09; p<0.0001; 2CR: 62.1% vs 47.6% respectively; OR: 1.80
with 95% CI: 1.41, 2.30; p<0.0001).(45) An overview of response rates over time in CASSIOPEIA is
provided in Figure 9 and Table 13.
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Figure 9: Summary of response rates, based on time of assessment (ITT population)(43, 45)
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Key: ASCT = autologous stem cell transplant; CR = complete response; Day 100 post-ASCT = post-consolidation; DVTd
= daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the submission); ITT =
intention-to-treat; NE = not evaluable; PD = progressive disease; PR = partial response; sCR = stringent complete
response; SD = stable disease; VGPR = very good partial response; VTd = bortezomib, thalidomide and dexamethasone
(referred to as BTd throughout the submission).

*All data shown are from the Primary Analysis for Part 1 (June 2018 data cut), with the exception of best response for
overall study which was analysed at the Post-hoc Interim Analysis (PHA, May 2019 data cut) and regardless of second
randomisation.

Note: assessment of response in CASSIOPEIA was based on a strict computerised algorithm, in line with IMWG criteria
of response.(47, 48)

Table 13: Summary of response rates based on computerised algorithm (ITT population)(44, 45)

Response category | DBTd (n=543) | BTd(n=542) | OR(95%Cl) | P-value
Post-induction, n (%)

SCR 40 (7.4%) 35 (6.5%) 1.16 (0.72, 1.86) 0.5344
>CR (sCR + CR) 78 (14.4%) 48 (8.9%) 1.73 (1.18, 2.53) 0.0048
>VGPR (sCR + CR + 352 (64.8%) 304 (56.1%) 1.44 (1.13, 1.84) 0.0033
VGPR)

(osvceF;i”CEi?/?S%wR) 503 (92.6%) 487 (89.9%) 1.41(0.92, 2.17) 0.1057
Post-transplant, n (%)

SCR 73 (13.4%) 51 (9.4%) 1.5 (1.02, 2.19) 0.0356
>CR (sCR+CR) 123 (22.7%) 79 (14.6%) 1.72 (1.26, 2.35) 0.0006
>VGPR 417 (76.8%) 365 (67.3%) 1.6 (1.23, 2.09) 0.0005
(sCR+CR+VGPR)

(C;\clzeéi"crsj%];%mm 501 (92.3%) 490 (90.4%) | 1.26(0.82, 1.93) 0.2806
Post-consolidation, n (%)

sCR 157 (28.9%) 110 (20.3%) 1.60 (1.21, 2.12) 0.0010
>CR (sCR+CR) 211 (38.9%) 141 (26.0%) 1.82 (1.40, 2.36) <0.0001
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2VGPR

(sCR+CR+VGPR) 453 (83.4%) 423 (78.0%) 1.41 (1.04, 1.92) 0.0239
Overall response

(sCR+CR+VGPR+PR) 503 (92.6%) 487 (89.9%) 1.41(0.92, 2.16) 0.1085
Best response over time (PHA, May 2019 data cut), n (%)

sCR 295 (54.3%) 228 (42.1%) 1.64 (1.29, 2.09) <0.0001
>CR (sCR+CR) 337 (62.1%) 258 (47.6%) 1.80 (1.41, 2.30) <0.0001
2VGPR 464 (85.5%) 460 (84.9%) | 1.05(0.75, 1.47) 0.7781
(sCR+CR+VGPR) ' ' ' SR '

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; CR = complete response; ITT = intention-to-treat; PHA = Post-hoc Interim Analysis; PR = partial
response; sCR = stringent complete response; VGPR = very good partial response.

Time to response (other secondary endpoint)

At median follow-up of 18.8 months, the median time to response (PR or better) in CASSIOPEIA was
approximately one month (Table 14). Similar median time to response was observed for both treatment
groups for 2VGPR (DBTd: 2.14 months, BTd: 2.83 months) and for 2CR (DBTd: 7.23 months, BTd:
7.38 months).(44, 65)

Table 14: Time to response among patients treated with BTd compared with DBTd (Response-
evaluable analysis set, median follow-up = 18.8 months)(44)

BTd DBTd
Responders (=PR) 510 513
Time to first response®® (months)
N 510 513
Median (range) 1.05 (0.8; 10.1) 1.02 (0.7; 10.0)
Time to VGPR or better? (months)
N 434 454
Median (range) 2.83(0.9; 10.3) 2.14 (0.9; 10.6)
Time to CR or better? (months)
N 144 211
Median (range) 7.38 (1.9; 11.4) 7.23 (1.9; 10.6)
Time to sCR? (months)
N 113 157
Median (range) 7.98 (3.6; 10.8) 7.98 (3.5; 11.2)

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; CR = complete response; ITT = intention-to-treat; PR = partial response; sCR = stringent complete
response; VGPR = very good partial response.

Note: Response-evaluable set includes subjects who have a confirmed diagnosis of multiple myeloma and measurable
disease at baseline or screening. In addition, subjects must have received at least one component of study treatment
and have adequate post-baseline disease assessments.

a Response (PR, VGPR, CR, sCR) needs to be achieved by Day 100 post-ASCT (or imputed date if missing) + 30 days.
b Response PR of better.
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Duration of response (other secondary endpoint)

At median follow-up of 18.8 months, the median duration of response (DOR) was not reached for either
treatment group (Table 15).

Table 15: Duration of response among patients treated with BTd compared with DBTd
(Response-evaluable analysis set, median follow-up = 18.8 months)(44)

BTd DBTd
Responders (=zPR) 510 513
Duration of response?®® (months)
Number of events (%) 67 (13.1%) 29 (5.7%)
Median (95% CI)® NE (29.8, NE) NE (NE, NE)
Duration of CR or better? (months)
Number of events (%) 7 (4.9%) 4 (1.9%)
Median (95% CI)° NE (NE, NE) NE (NE, NE)
Duration of sCR? (months)
Number of events (%) 5 (4.4%) 2 (1.3%)
Median (95% CI)° NE (NE, NE) NE (NE, NE)
Key: BTd = bortezomib, thalidomide and dexamethasone; Cl = confidence interval; CR = complete response;
DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; NE = Not estimable PR = partial response;
sCR = stringent complete response; VGPR = very good partial response.
Note: Number of events refers to number of responders (or complete responders, or stringent complete
responders) who developed disease progression or died due to disease progression.
@ Response (PR, VGPR, CR, sCR) needs to be achieved by Day 100 post-ASCT (or inputted date if missing) +
30 days.
b First response PR of better.
¢ Based on Kaplan-Meier product limit estimates.

Post-consolidation MRD (key secondary endpoint)

As noted in Section B.2.3.1 above, MRD was assessed in all patients in the ITT population, regardless
of response. This contrasts with previous MM trials where MRD was assessed in patients who achieved
a pre-specified level of response (e.g. patients with suspected CR).(43) A statistically significant higher
rate of post-consolidation MRD negativity, evaluated using MFC, was observed with DBTd compared
with BTd alone at a threshold of 1 tumour cell per 10 white cells (63.7% vs 43.5%; OR: 2.27; 95% ClI:
1.78, 2.90; p<0.0001) (Figure 10).(43, 44)
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Figure 10: MRD-negative rate (10-°) post-consolidation? by MFC (ITT population, median follow-
up = 18.8 months)(44)

100 -
90 A
80

%

70 1 63.7%

50 4 43.5%

MRD-negative rate
P
o

D-VTd (n = 543) VTd (n = 542)

Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the
submission); ITT = intention-to-treat; MRD = minimal residual disease; MFC = multiparametric flow cytometry; VTd =
bortezomib, thalidomide and dexamethasone (referred to as BTd throughout the submission).

@ Post-consolidation (100 days post ASCT) was measured by a standardised Euroflow based multiparametric assay.

An exploratory evaluation of MRD using next generation sequencing (NGS) indicated a similar trend,
with significantly deeper responses for patients treated with DBTd compared with BTd (NGS 10-:
56.6% vs 36.8%; OR: 2.26; 95% CI: 1.68, 3.05; p<0.0001)".(44) At the higher sensitivity threshold of 10"
6 DBTd almost doubled the rate of MRD negativity compared to BTd (NGS 10: 39.1% vs 22.8%; OR:
2.18; 95% CI: 1.58, 3.01; p<0.0001) indicating a significantly deeper level of response achieved with
DBTd. Such strikingly deep levels of response can be expected to translate to long-term disease control
and the hope of functional cure for these patients.(44) Indeed, patients achieving MRD negativity at the
highest sensitivity (10-%) have been reported to have the longest PFS compared to MRD negativity at
sensitivities 10-% and 10-4.(67) The value to patients of long-term disease control and a sustained period
of treatment-free remission is strongly linked to established patient preferences (see Section B.1.3.3),
and the hope that is attached to a potential functional cure is not something that is captured in the cost
per quality adjusted life year (QALY) calculations in Section B.3.

It is notable that the rates of MRD negativity observed in CASSIOPEIA were higher than =CR rates in
both treatment arms.(43) This is due to a timing difference of clearing malignant plasma cells from the
bone marrow (required for MRD-negative assessment) and clearing any detectable trace of paraprotein
from blood serum and urine (required for CR). Given the half-life of paraproteins, the paraprotein can
still be detectable despite the fact that the malignant clone in the bone marrow is eliminated. In other
words, the elimination of plasma cells in the bone marrow typically occurs earlier than the elimination of
paraprotein in the blood. A sign of this is the fact that, with additional follow-up, the proportion of
patients who are MRD-negative at post consolidation but not in CR or better reduces as more patients
reach CR or better over time (Table 16). Of the 289 patients who were MRD-negative and not in CR or
better at PA1, 184 (64%) had reached CR or better at PHA (median follow-up = 29.2 months).(45)

' An evaluation of the agreement between MFC and NGS methods in all patients, regardless of response, showed good
agreement for MRD determination (at sensitivity threshold of 10°). Observed agreement, calculated as the (total number
of patients positive by both NGS and MFC + total number of patients negative by both NGS and MFC) / total number of
patients with NGS and MFC results, was 83.5%.
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Table 16: Disposition of best response of patients with post-consolidation MRD MFC Negative at
10-° but were not in post-consolidation CR/sCR (ITT population, median follow-up = 29.2
months)(45)

Induction/ASCT/consolidation

BTd DBTd
Patients who had post- 127 162
consolidation MRD-negative at
105 but who were not in post-
consolidation CR/sCR
Best response
VGPR or worse 51 (40.2) 54 (33.3)
CRor sCR 76 (59.8) 108 (66.7)

Key: DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; ITT = intention-to-treat; MRD = minimal
residual disease; MFC = multiparametric flow cytometry; BTd = bortezomib, thalidomide and dexamethasone.

B.2.6.2 Survival analyses

Survival analysis: Progression-free survival (PA1) (key secondary endpoint)

After a median follow-up of 18.8 months, a total of 45 (8.3%) PFS events had occurred in the DBTd arm
compared to 91 (16.8%) events in the BTd arm.(43) Treatment with DBTd was associated with a
statistically significant, and clinically meaningful improvement in the risk of disease progression or death
compared with BTd (HR: 0.47; 95% CI: 0.33, 0.67; p<0.0001).(43) DBTd resulted in a 53% reduction in
the risk of disease progression or death compared with BTd, with 2-year PFS rates of 89.4% and 76.9%
respectively.(44) Figure 11 presents the Kaplan-Meier (KM) plot for PFS from PA1 of CASSIOPEIA.
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Figure 11: Kaplan-Meier plot for PFS from 15t randomisation for induction/ASCT/consolidation,
regardless of 2"® randomisation (ITT population, median follow-up = 18.8 months;)(43, 44)
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Key: ASCT = autologous stem cell transplant; DVTd = daratumumab, bortezomib, thalidomide and dexamethasone
(referred to as DBTd throughout the submission); ITT = intention-to-treat; PFS: progression-free survival, VTd =
bortezomib, thalidomide and dexamethasone (referred to as BTd throughout the submission).

PFS adjusted for maintenance(43, 44)

To mitigate potential bias to the PFS outcomes for Part 1 caused by study maintenance, a per-protocol
pre-specified statistical analysis was performed using the inverse probability weighting (IPW) method to
adjust for the second randomisation (Table 17). The IPW method provides an unbiased PFS estimate
and maintains the Type 1 error rate by stratifying two groups based on their maintenance treatment (i.e.
DBTd versus BTd for patients who received daratumumab maintenance, and DBTd versus BTd for
patients who received observation maintenance).(68) All patients including those who were not re-
randomised were included in this PFS analysis. This analysis was performed and reviewed by a
sequestered group independent of the study team to protect the integrity of the Part 2 analysis.

Consistent results in favour of DBTd versus BTd were seen when PFS was analysed after adjustment
for the second randomisation, demonstrating that the observed treatment effect is attributable to the 15t
part of the study (HR: 0.47; 95% CI: 0.33, 0.67; p<0.0001).(44) The similarity of adjusted and
unadjusted analyses results was expected given the high proportion of patients re-randomised in both
treatment groups and the relatively short duration of maintenance therapy to date. Refer to Appendix L
for details regarding the IPW methodology.
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Table 17: PFS results with and without IPW adjustments (ITT population, median follow-up =
18.8 months)(44)

IPW Analysis; DBTd versus BTd

HR (95% ClI) 0.47 (0.33, 0.67)

P-value <0.0001

Analysis without adjustment for second randomisation; DBTd versus BTd
HR (95% ClI) 0.47 (0.33, 0.67)

P-value <0.0001

Key: BTd = bortezomib, thalidomide and dexamethasone; Cl = confidence interval; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; HR = hazard ratio; IPW = inverse probability weighting; ITT = intention-to-treat; PFS
= progression-free survival.

PFS sensitivity analysis

A number of sensitivity analyses for PFS were performed and results are presented in Table 18.
Results from the PFS piecewise analysis by study phase demonstrate a consistent benefit of DBTd
versus BTd across the different treatment phases. To evaluate the impact of transplant, multivariate
analysis was performed which shows that by including transplant as a time varying covariate in the
model, the treatment effect of daratumumab was maintained (HR: 0.48; 95% CI: 0.34, 0.69;
p<0.0001).(44) This result is expected given the similarity in the proportion of patients in the DBTd and
BTd arms receiving transplant, 90.1% and 89.1% respectively. An additional multivariate analysis was
performed which included the interaction of treatment and transplant, where the PFS benefit of DBTd
compared with BTd was similarly preserved (HR: 0.38; 95% CI: 0.18, 0.80; p=0.011).(44) These
analyses indicate that the observed PFS benefit of daratumumab is over and above that obtained from
induction and consolidation with BTd, and over and above the impact of ASCT on long-term outcomes.

Table 18: Summary of sensitivity analysis for PFS(44)

(r?f;:;) (nz-;lz) HR (95% Cl)2 P-value®
PFS investigator assessment
Number of events 48 (8.8%) 93 (17.2%) 0.49 (0.35, 0.69) <0.0001
PFS censored for subsequent therapy
Number of events 43 (7.9%) 85 (15.7%) 0.48 (0.33, 0.69) <0.0001
PFS piecewise
Induction phase®
Number of events 16 (2.9%) 19 (3.5%) 0.84 (0.43, 1.63) -
Consolidation phase®
Number of events 5(0.9%) 13 (2.4%) 0.38 (0.13, 1.06) -
Maintenance phase®
Number of events 24 (4.4%) 59 (10.9%) 0.37 (0.23, 0.60) -
PFS Multivariate (including transplant in the model)f
HR (95% Cl) - - 0.48 (0.34, 0.69) <0.0001
PFS Multivariate (testing for interaction of treatment and transplant)
HR (95% Cl) - - 0.38 (0.18, 0.80) 0.0110
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Key: BTd = bortezomib, thalidomide and dexamethasone; ClI = confidence interval; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; HR = hazard ratio; PFS = progression-free survival.

Note: PFS events included confirmed progressive disease (per IMWG criteria) or death

@HR and 95% CI from a Cox regression analysis with treatment as the sole explanatory variable.

b P-value is based on the log-rank test.

¢Events occurred after 5.3 months (median time to the start of ASCT) were censored.

d Excluded the subjects who had the event or censored before 5.3 months. Events occurred after 9.5 months (median
time to 2" randomisation) were censored

¢ Excluded the subjects who had the event or censored before 9.5 months.

fHR, 95% ClI, and p-value are from a Cox regression analysis. Both treatment and time-varying transplantation are
explanatory variables in the model. A hazard ratio < 1 of treatment group indicates an advantage for DBTd.

PFS updated results (PHA)

At the time of clinical cut-off for the PHA, a total of 83 (15.3%) PFS events had occurred in the DBTd
group, and 151 (27.9%) events in the BTd group.(45) A comparison of PFS results from the PA1 and
PHA without adjustment for the second randomisation is presented in Table 19 with the associated
Kaplan-Meier plot shown in Figure 12. After a median follow-up of 29.2 months, median PFS was not
reached in either treatment group.(45)

Table 19: Comparison of updated PFS (PHA vs PA1), regardless of 2"d randomisation (ITT
population)(44, 45)

PA1 (median follow-up = 18.8 PHA (median follow-up = 29.2
months) months)
BTd DBTd BTd DBTd
n/N (%) 91/542 (16.8%) 45/543 (8.3%) 151/542 (27.9%) 83/543 (15.3%)
Median (95% Cl) NE (941.00, NE) NE (NE, NE) NE (NE, NE) NE (NE, NE)
HR (95% ClI) 0.47 (0.33, 0.67) 0.495 (0.38, 0.65)
P-value <0.0001 <0.0001

6-month PFSrate | 95.8 (93.7,97.2) | 96.6(94.6,97.8) | 95.8(93.8,97.2) | 96.6(94.7,97.8)
% (95% Cl)

12-month PFS rate | 92.4 (89.8,94.4) | 95.6(93.5,97.1) | 92.9(90.3,94.8) | 95.4(93.3,96.9)
% (95% Cl)

18-month PFS rate | 84.6 (80.7,87.7) | 92.7(89.8,94.7) | 85.3(82.0,88.1) | 92.5(89.9, 94.5)
% (95% CI)

24-month PFS rate | 76.9 (71.5,81.3) | 89.4 (85.6,92.3) | 77.4(73.4,80.8) | 88.4(85.3,90.9)
% (95% CI)

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; HR = hazard ratio; ITT = intention-to-treat; PA1 = Primary Analysis for Part 1; PHA = Post-hoc Interim
Analysis; PFS = progression-free survival.
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Figure 12: Kaplan-Meier plot for PFS from 15t randomisation for induction/ASCT/consolidation,
regardless of 2"® randomisation (ITT population, median follow-up = 29.2 months;)(65)
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Key: ASCT = autologous stem cell transplant; DVTd = daratumumab, bortezomib, thalidomide and dexamethasone
(referred to as DBTd throughout the submission); ITT = intention-to-treat; PFS = progression-free survival, VTd =
bortezomib, thalidomide and dexamethasone (referred to as BTd throughout the submission).

The additional 10.4 months follow-up demonstrates a consistent benefit for DBTd over BTd in terms of
PFS with a 51% reduction in the risk of disease progression or death (HR: 0.495; 95% CI 0.38, 0.65;
p<0.0001), while the 2-year PFS rates remain stable at 88.4% and 77.4% respectively.(45) At the
request of the Committee for Medicinal Products for Human Use (CHMP), the updated PFS results
were adjusted based on the IPW method with consistent results indicating minimal impact of the second
randomisation on the PFS outcomes for Part 1 with longer study follow-up (Table 20). Whilst Part 2 of
the study remains blinded, Janssen does not have access to, and is unable to perform, any additional
statistical analysis to adjust survival outcomes attributable to Part 1 for the second randomisation.

Table 20: PFS IPW adjusted results (ITT population, median follow-up = 29.2 months)(65)
Induction/ASCT/Consolidation

HR (95% CI)2 P-value®

Overall 0.50 (0.34, 0.75) 0.0005

Key: ASCT = autologous stem cell transplant; Cl = confidence interval; HR = hazard ratio; IPW = inverse probability
weighting; ITT = intention-to-treat; PFS = progression-free survival.

@ Hazard ratio and 95% CI from a Cox regression analysis with treatment as the sole explanatory variable.

b The p-value is based on the log-rank test.

Patients randomised to daratumumab maintenance at the second randomisation were censored at the date of the
second randomisation.

The maintenance of treatment benefit with longer follow-up is in line with other phase Ill daratumumab
trials including CASTOR for relapsed/refractory MM (RRMM) where the treatment benefit for PFS
stabilised approaching two years of study follow-up (Table 21).
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Table 21: Comparison of CASTOR data-cuts: PFS(69-74)

DBd vs Bd Median Median Median Median Median
follow- follow- follow- follow- follow-
up=7.4 up=19.4 up=26.9 up=40.0 up=50.2
months months months (I1A2) months months

(1A1) (ASH18) (ASH19)
ITT HR (95% 0.39 (0.28- 0.31 (0.24- 0.32 (0.25-0.40) | 0.31 (0.25-0.40) | 0.31 (0.24-0.39)
CI) 0.53) 0.39)
1PL HR (95% 0.31 (0.18- 0.19 (0.12- 0.23 (0.16-0.33) | 0.22 (0.15-0.32) | 0.21 (0.15-0.31)
Cl) 0.52) 0.29)
Key: Bd = bortezomib and dexamethasone; Cl: confidence interval; DBd = daratumumab, bortezomib, and
dexamethasone; HR: hazard ratio; IA = Interim Analysis; ITT = intention-to-treat; 1PL = one prior line.

Time to disease progression (other secondary endpoint)

At median follow-up of 18.8 months, a total of 118 patients had progressive disease or died due to
progressive disease, including 42 patients (8%) in the DBTd group, and 76 patients (14%) in the BTd
group.(43) TTP was significantly improved with DBTd and was associated with a 48% reduction in the
risk of disease progression compared with BTd (HR=0.52; 95% CI: 0.36, 0.76; p=0.0006).(43) TTP was
measured from first randomisation and assessed by computerised algorithm.

At the time of clinical cut-off for PHA (median follow-up = 29.2 months), a further 97 progression events
had been recorded bringing the total to 215, including 79 patients (14.5%) in the DBTd group and 136
patients (25.1%) in the BTd group.(45) The significant improvement in TTP with DBTd versus BTd was
maintained with the longer follow-up (HR: 0.52; 95% CI: 0.39, 0.68; p<0.0001).(75) Whilst median TTP
was not reached for either treatment group, there was a clear trend for a longer progression-free
interval with DBTd compared to BTd (Figure 13).

Table 22: Time to disease progression among patients treated with BTd compared with DBTd
(ITT population, assessed by computerised algorithm)(43, 45)

Median follow-up = 18.8 months Median follow-up = 29.2 months
BTd (n=542) ‘ DBTd (n=543) BTd (n=542) ‘ DBTd (n=543)
Time to disease progression (days)
Number of events @ 76 (14.0%) 42 (7.7%) 136 (25.1%) 79 (14.5%)
Median (95% CI)® NE (941.0, NE) NE (NE, NE) NE (NE, NE) NE (NE, NE)
P-value © 0.0006 <0.0001
HR (95% CI)¢ 0.52 (0.36, 0.76) 0.52 (0.39, 0.68)

Key: BTd = bortezomib, thalidomide and dexamethasone; Cl = confidence interval; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; HR = hazard ratio; NE = not estimable; ITT = intention-to-treat.

a@Including all patients randomised in Induction/ASCT/Consolidation regardless of second randomisation.

bBased on Kaplan-Meier product limit estimates.

¢P-value is based on the log-rank test.

9HR and 95% ClI from Cox regression analysis with treatment as the sole explanatory variable.
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Figure 13: Kaplan-Meier plot of time to progression from 15t randomisation regardless of 2"
randomisation based on computerised algorithm (ITT population, median follow-up = 29.2
months)(45)
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Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the

submission); ITT = intention-to-treat; VTd = bortezomib, thalidomide and dexamethasone (referred to as BTd throughout
the submission).

Analysis of TTP using disease progression assessed by the investigator was highly consistent with the
results using disease progression by computerised algorithm. Refer to Appendix L for further details.

Progression-free survival on the subsequent line of therapy (other secondary endpoint)

Progression-free survival on the subsequent line of therapy (PFS2) represents the time interval
between the date of randomisation to the date of progressive disease on the next line of subsequent
treatment or death from any cause. At a median follow-up of 18.8 months, PFS2 data remained
immature with only 18 (3.3%) events in the DBTd group and 37 (6.8%) events for BTd. Despite the low
number of events, there was a strong trend for improved outcome for patients treated with DBTd (HR
0.46; CI1 0.26, 0.82; p=0.0062).(44) These results demonstrate that the PFS benefit of DBTd is
maintained beyond the next line of therapy received.

At a median follow-up of 29.2 months, PHA demonstrated consistent results with a significant
improvement in PFS2 for patients treated with DBTd (HR: 0.51; 95% CI: 0.33, 0.78; p=0.0015).(75) At
the time of the second analysis for Part 1 of the study, 33 (6.1%) PFS2 events had occurred in the
DBTd group compared with 60 (11.1%) events in the BTd group.(45)
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Figure 14: Kaplan-Meier plot for PFS2 from 15t randomisation regardless of 2" randomisation
(ITT population, median follow-up = 29.2 months)(45)
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Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the

submission); ITT = intention-to-treat; PFS = progression-free survival; VTd = bortezomib, thalidomide and dexamethasone
(referred to as BTd throughout the submission).

Survival analysis: Overall survival (PA1) (key secondary endpoint)

At the Primary Analysis for Part 1, a total of 46 death events had occurred, including 14 patients in the
DBTd group and 32 patients in the BTd group (Table 23). Despite the immaturity of the survival data, a
strong trend for improved OS was observed with DBTd compared with BTd with a 57% reduction in the
risk of death (HR: 0.43; 95% CI: 0.23, 0.80; nominal p=0.0065, not adjusted for second
randomisation).(43) Refer to Figure 15 for the KM plot from CASSIOPEIA after a median follow-up of
18.8 months.
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Table 23: OS from 15t randomisation, regardless of 2"d randomisation (ITT population, median
follow-up = 18.8 months)(44)

BTd DBTd
Analysis set: intention-to-treat 542 543
Overall survival (days)
Number of events (%)? 32 (5.9%) 14 (2.6%)
Median (95% CI)® NE (NE, NE) NE (NE, NE)
P-value © 0.0065
HR (95% Cl)¢ 0.43 (0.23, 0.80)
6-month Survival rate % (95% CI) 98.9 (97.5, 99.5) 99.6 (98.5, 99.9)
b
12-month Survival rate % (95% 97.8 (96.1, 98.7) 98.1 (96.5, 99.0)
Cl)®
18-month Survival rate % (95% 94.7(92.2, 96.5) 97.6 (95.9, 98.7)
Cl)®
24-month Survival rate % (95% 93.2 (90.1, 95.3) 97.1 (94.7, 98.4)
Cly®

Key: BTd = bortezomib, thalidomide and dexamethasone; Cl = confidence interval; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; HR = hazard ratio; NE = not estimable; ITT = intention-to-treat; OS = overall survival.
@Including all patients randomised in Part 1 regardless of second randomisation.

bBased on Kaplan-Meier product limit estimates.

¢P-value is based on the log-rank test.

4HR and 95% CI from a Cox regression analysis with treatment as the sole explanatory variable.
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Figure 15: Kaplan-Meier plot for OS from 15t randomisation, regardless of 2"d randomisation (ITT
population, median follow-up = 18.8 months)(44)
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Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the
submission); ITT = intention-to-treat; OS = overall survival; VTd = bortezomib, thalidomide and dexamethasone (referred
to as BTd throughout the submission).

OS updated results (PHA)

An updated (post-hoc) analysis of OS was performed with a median follow-up of 29.2 months,
representing an additional 10.4 months of follow-up (Table 24). At the time of clinical cut-off for PHA,
there were an additional 28 reported deaths resulting in a total of 74 cumulative deaths in the overall
study (26 in the DBTd group and 48 in the BTd group).(65) Although OS data from CASSIOPEIA
remains immature with median OS not reached on either arm, the treatment benefit in favour of DBTd
was maintained with longer study follow-up, further supporting the overall clinical benefit of the
daratumumab combination (HR: 0.52; 95% CI: 0.33, 0.85; nominal p=0.0070, not adjusted for second
randomisation).(65) Refer to Figure 16 for the corresponding KM plot for OS.

Table 24: OS from 15t randomisation, regardless of 2"d randomisation (ITT population, median
follow-up = 29.2 months)(65)

BTd DBTd
Analysis set: intention-to-treat 542 543
Overall survival (days)
Number of events (%) @ 48 (8.9%) 26 (4.8%)
Median (95% Cl)® NE (NE, NE) NE (NE, NE)
P-value® 0.0070
HR (95% CI)¢ 0.52 (0.33, 0.85)
?-month Survival rate % (95% CI) 98.9 (97.5, 99.5) 99.6 (98.5, 99.9)
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12-month Survival rate % (95% 97.8 (96.1, 98.7) 98.1 (96.6, 99.0)
Cly®

18-month Survival rate % (95% 95.1 (92.9, 96.7) 97.2 (95.4, 98.3)
Cly®
24-month Survival rate % (95% 93.2 (90.6, 95.0) 96.6 (94.7, 97.9)
Cl®

Key: BTd = bortezomib, thalidomide and dexamethasone; CI = confidence interval; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; HR = hazard ratio; NE = not estimable; ITT = intention-to-treat; OS = overall survival.
@|ncluding all patients randomised in Part 1 regardless of second randomisation.

bBased on Kaplan-Meier product limit estimates.

¢P-value is based on the log-rank test.

9HR and 95% CI from a Cox regression analysis with treatment as the sole explanatory variable.

Figure 16: Kaplan-Meier plot for OS from 15t randomisation, regardless of 2"d randomisation (ITT
population, median follow-up = 29.2 months)(65)
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Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the
submission); ITT = intention-to-treat; OS = overall survival; VTd = bortezomib, thalidomide and dexamethasone (referred

to as BTd throughout the submission).

B.2.6.3 Landmark analyses for survival by response

Achieving deep and durable responses by eliminating as many clonal types as possible is one of the
primary aims of treatment in the front-line setting and is associated with improved long-term outcomes
for both survival and disease progression.(76) MRD is the most sensitive measure of response currently
available and has been recommended in IMWG response assessment criteria.(64)

To explore the impact of MRD negativity on survival outcomes in the CASSIOPEIA trial, exploratory
analyses were conducted to compare PFS and OS for patients who achieved MRD negativity at the
time of the post-consolidation assessment versus those with an MRD-positive response. In order to
mitigate the effect of immortal time bias (i.e. patients needed to live long enough to experience the
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event), a landmark analysis was performed using individual patient data (IPD) from the CASSIOPEIA
trial (PHA; median follow-up = 29.2 months) in which survival was assessed from the time of the post-
consolidation response assessment, with patients who experienced the event of interest (i.e. death or
progression) before this timepoint being excluded from the analysis. The ‘landmark’ point used was the
time of the post-consolidation response assessment, which differed between each individual patient
with respect to the time from randomisation. Treatment arm was also included in the analyses to
explore whether the impact of MRD negativity on survival outcomes was the same for patients in the
DBTd and BTd arms of the CASSIOPEIA trial. Cox proportional hazard models were calculated using
the R package ‘survival’ to determine the effect of treatment in each of the MRD groups for PFS and
OsS.

Landmark analyses have been used in previous economic analysis in MM to overcome the time to
response or immortal time bias that can occur due to the delayed clinical responses.(77, 78) Further, a
review of endpoints and statistical considerations for immunomodulatory agents in MM highlighted the
importance of using landmark survival analysis to benchmark long-term survival outcomes.(79)

Kaplan-Meier plots for PFS and OS from the time of the post-consolidation response assessment, by
treatment arm and MRD status, are presented in Figure 17 and Figure 18, respectively. As these
analyses were conducted for the purpose of informing the cost-effectiveness model, which utilised 28-
day model cycles, time on these plots is expressed in terms of the number of 28-day cycles.

As shown in the Kaplan-Meier plots below, patients achieving post-consolidation MRD negativity
demonstrated improved survival (PFS and OS) compared to those with an MRD-positive response.
Furthermore, survival outcomes for patients treated with DBTd who achieve MRD negativity resemble
the general population (when matched for age and gender), suggesting possible long-term disease
control and providing hope of a functional cure for some patients (Figure 18).

The results of the Cox proportional hazard models show treatment with DBTd is associated with
improvements in outcomes for both MRD-negative and MRD-positive patients when compared to the
BTd arm (Table 25), indicating a daratumumab treatment effect regardless of MRD status. This reflects
deeper responses for DBTd treated patients, as demonstrated by a higher proportion of patients
achieving MRD negativity measured by NGS at a greater sensitivity threshold of 10-® (see Section
B.2.6.1), as well as the deeper conventional response according to IMWG achieved with daratumumab
in MRD-positive patients. Indeed, evidence of a daratumumab treatment effect regardless of MRD

status is G
N, ~\n exploratory,
pooled analysis of daratumumab studies demonstrated ||| GcNGEEEE

ol

Specifically, in the front-line transplant ineligible setting, a pooled analysis of ALCYONE and MAIA

demonstrated

. Similarly, in the RRMM setting, a pooled analysis of CASTOR and POLLUX demonstrated a

The deeper responses, and observed treatment effect attributable to daratumumab, reflect its unique
mechanism of action, and specifically the combination of direct and immunomodulatory effects that
harnesses the body’s own immune system to target and eliminate malignant plasma cells. The results
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from these landmark analyses have been used to inform the survival inputs used in the cost-
effectiveness analysis (see Section B.3.3.2).

Figure 17: Landmark analysis: PFS from post-consolidation assessment by treatment arm and
MRD status at the time of the post-consolidation assessment (median follow-up = 29.2 months)

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; MRD = minimal residual disease; PFS = progression-free survival.
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Figure 18: Landmark analysis: OS from post-consolidation assessment by treatment arm and
MRD status at the time of the post-consolidation assessment (median follow-up = 29.2 months)

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; GPM = general population mortality; MRD = minimal residual disease; OS = overall survival.

Table 25: Cox proportional hazard models results (landmark analysis)
DBTd versus BTd HR for OS (95% CI) HR for PFS (95% Cl)

MRD-negative I I
I I

MRD-positive

Key: Cl = confidence interval; BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; HR = hazard ratio; MRD = minimal residual disease; OS = overall survival; PFS =
progression-free survival.
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Figure 19: Exploratory analysis: pooled front-line and RRMM PFS analysis from daratumumab studies, stratified by MRD status and
treatment group

Key: Dara = daratumumab; HR = hazard ratio; MRD = minimal residual disease; NDMM = newly diagnosed multiple myeloma; PFS = progression-free survival; RRMM =
relapsed/refractory multiple myeloma; TIE = transplant ineligible.
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B.2.6.4 Health-related quality of life assessment

In Part 1 of CASSIOPEIA, pre-specified assessment of functional status and well-being were assessed
using the EORTC QLQ-C30 and the EuroQol-5D, 5 levels (EQ-5D-5L) tools at:(44, 80)

e Screening (Baseline)
e Post-induction (Cycle 4 Day 28)
e Post-consolidation (Day 100 post ASCT)

Patients treated with both DBTd and BTd experienced meaningful and sustained improvements in
HRQoL.(44) A statistically significant reduction in pain was seen with DBTd compared with BTd, while
treatment with DBTd also resulted in significantly greater improvements in emotional functioning and a
smaller decline in cognitive functioning on the EORTC QLQ-C30 subscales. As noted in Section
B.1.3.3, bone pain was one of the symptoms most frequently reported in a recent European study of
MM patient perceptions whilst cognitive impairment was the most frequently reported side-effect for
NDMM. Improvements in pain and cognitive functioning for patients treated with DBTd are therefore
closely aligned to MM patient preferences. Similarly, improvements in emotional functioning on the
EORTC QLQ-C30 subscale may be indicative of a psychological impact of achieving sustained
remission and a prolonged treatment-free interval. This benefit, and the value of hope for the future
associated with no detectable disease and long-term disease control, is not intrinsically captured in the
QALY framework.

The overall health state of patients, as measured by EQ-5D-5L, was improved in both treatment groups
over the course of treatment.(44, 80, 81) Importantly, QoL assessment showed no adverse QoL impact
of a quadruplet therapy over the standard BTd triplet. This means that patients treated with the DBTd
quadruplet therapy combination benefit from improved PFS and OS with no significant detriment to
overall HRQoL versus the existing SOC triplet therapy (BTd).

At the baseline and throughout the Part 1 of the study, both DBTd and BTd groups demonstrated high
compliance rates for EORTC QLQ-C30 and EQ-5D-5L assessments (Table 26).

Table 26: EORTC QLQ C30 and EQ-5D-5L compliance rates at study time points (ITT
population)(44)

EORTC QLQ-C30 EQ-5D-5L
DBTd BTD DBTd BTD
Baseline 94% 94% 93% 93%
Cycle 4 Day 28 84% 80% 82% 79%
Post-consolidation 90% 88% 89% 87%

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer-Quality of Life
Questionnaire-C30; EQ-5D-5L = EuroQol-5D, 5 levels; GHS = global health status; ITT = intention-to-treat; SD =
standard deviation.

EORTC QLQ-C30

The EORTC QLQ-C30 is a validated instrument that is widely used to measure QoL in patients with
cancer.(82) This self-administered questionnaire captures symptoms that are relevant to MM patients
and its results provide information about the possible side effects of treatment. It has five functional
scales (physical, role, emotional, cognitive and social functioning), one Global Health Status (GHS)
scale, three symptom scales (fatigue, nausea and vomiting, and pain) as well as single symptom items
(dyspnoea, insomnia, appetite loss, constipation, diarrhoea).
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Baseline values for all subscales of the EORTC QLQ-C30 were comparable for patients treated with

DBTd and BTd (Table 27).

Table 27: Baseline values for the EORTC QLQ-C30 (CASSIOPEIA, ITT population)(44)

Subscale score, mean (SD) DBTd BTd

GHS 57.6 (24.2) 58.4 (24.5)
Symptom scales

Fatigue 41.1 (28.4) 42.6 (29.6)

Nausea and vomiting 6.0 (15.2) 7.16 (17.0)

Pain score 47 .4 (34.8) 46.4 (34.2)
Functional scales

Cognitive functioning 84.8 (21.2) 85.6 (19.5)

Emotional functioning 67.9 (23.5) 65.7 (23.8)

Physical functioning 71.2 (27.5) 70.5 (28.4)

Role functioning 54.3 (37.8) 55.4 (36.9)

Social functioning 69.8 (34.4) 71.4 (32.7)

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer-Quality of Life
Questionnaire-C30; GHS = global health status; ITT = intention-to-treat; SD = standard deviation.

Note: Higher scores indicate better GHS, better functioning and more symptoms. Lower scores indicate worsening
symptoms. The highest possible score is 100 at baseline.

At post-consolidation, both DBTd and BTd treatment groups had demonstrated improvements in overall
HRQoL with regards to global health status (GHS), symptom, and function EORTC QLQ-C30
subscales.(44, 80) For GHS, there was an improvement in least-squares (LS) mean change from
baseline for both DBTd and BTd through to Day 100 post ASCT, with change for both groups
exceeding the minimally important difference (MID) of 8 points (LS mean change from baseline; DBTd =
9.7 [95% CI:7.4, 11.9], BTd = 8.7 [95% CI: 6.5,11]; p=0.4523).(44, 83) The difference between the
DBTd and BTd groups was not statistically significant.(44, 80)
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Figure 20: EORTC QLQ-C30 GHS change from baseline among patients treated with either DBTd
or BTd (mixed effects model for repeated measures)(80)
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Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the
submission); EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Core Cancer Quality of
Life Questionnaire-C30; GHS = Global Health Status; LS = least-squares; VTd = bortezomib, thalidomide and
dexamethasone (referred to as BTd throughout the submission).

Least square means are derived based on the mixed effects model with repeated measures, in which the dependent
variable is change from baseline in score and independent variables are baseline, visit, treatment, visit by treatment
interaction and randomisation stratification factors - ISS staging (I, Il, 1), region (Europe vs Other) and age (<75 years vs
275 years) as fixed effects and individual subject as random effect.

For patients in the DBTd group, a statistically significant reduction in pain symptoms compared with the
BTd group was reported post-consolidation (LS mean change from baseline -23.3 and -19.7,
respectively; p=0.0416) (Figure 21).

Figure 21: EORTC QLQ-C30 change from baseline in pain subscale scores (mixed effects model
for repeated measures)(80)
Post-induction Post-consolidation
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Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the
submission); EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Core Cancer Quality of
Life Questionnaire-C30; LS = least-squares; VTd = bortezomib, thalidomide and dexamethasone (referred to as BTd
throughout the submission).

The reduction in pain symptoms score was clinically meaningful for both DBTd and BTd (exceeding a
15.7 point threshold for clinical significance),(84) with a particularly pronounced LS mean change from
baseline over 20 points in the DBTd group, suggesting a large reduction in pain post-consolidation.(80)
The proportion of patients using analgesics in the DBTd and BTd groups were similar (91.2% vs 92.1%
respectively), indicating pain reduction was not confounded by use of concomitant pain
management.(44)

For the EORTC QLQ-C30 functional scales, a statistically significant improvement in emotional
functioning was reported in the DBTd group compared with that in the BTd group post-consolidation (LS
mean change from baseline 13.0 vs 9.5 respectively; p=0.0131)(Figure 22).(44, 80)
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Figure 22: EORTC QLQ-C30 change from baseline in emotional function subscale scores (mixed
effects model for repeated measures)(80)
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Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the
submission); EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Core Cancer Quality of
Life Questionnaire-C30; LS = least-squares; VTd = bortezomib, thalidomide and dexamethasone (referred to as BTd
throughout the submission).

Use of DBTd was associated with significantly less decline in cognitive function compared with BTd at
Day 100 post ASCT (LS mean change from baseline -5.0 vs -7.9, respectively; p=0.0358) (Figure
23).(44, 80)

Figure 23: EORTC QLQ-C30 change from baseline in cognitive function subscale scores (mixed
effects model for repeated measures)(80)
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Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the
submission); EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Core Cancer Quality of
Life Questionnaire-C30; LS = least-squares; VTd = bortezomib, thalidomide and dexamethasone (referred to as BTd
throughout the submission).

While a decline in cognitive function was observed in both DBTd and BTd groups, the mean change
from baseline was not clinically meaningful based on the pre-specified threshold of 10 points or the 0.5
standard deviation threshold calculated using distribution-based criteria in the clinical trial
population.(80)

Least square mean changes from baseline were not statistically significantly different between
treatment groups for the other function (physical, role and social) and symptom scales (fatigue and
nausea and vomiting). For further details refer to Appendix L.
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EQ-5D-5L

Both EQ-5D-5L utility and VAS scores were comparable at baseline for patients treated with DBTd and
BTd (refer to Appendix L for EQ-5D-5L utility). Over the course of treatment there was an improvement
in EQ-5D-5L utility and VAS, measured by the LS mean change from baseline at Cycle 4 Day 28 and
post-consolidation (Day 100 post-ASCT). Improvements were similar between the DBTd and BTd
groups (Table 28).(80)

The EQ-5D provides a single measure across multiple domains of health and therefore does not
highlight the benefits of treatment on specific aspects of health which may be most meaningful for
patients. For example, although no statistically significant differences in EQ-5D-5L were observed
between treatment arms, statistically significant and clinically meaningful reductions in pain and
improvements in emotional functioning were observed for DBTd compared with BTd, as assessed by
EORTC QLQ-C30.

Table 28: EQ-5D-5L utility and VAS change from baseline (ITT population)(80)

DBTd BTd
LS Means of LS Means of Difference
Change from Change from o P-values
Baseline (95% Baseline (95% AlBET (e )
cl) cl)
Utility score
Cycle 4 Day 28 0.11 (0.08, 0.13) 0.11 (0.08, 0.13) 0.0 (-0.02, 0.02) 0.9695
Post-consolidation 0.17 (0.14, 0.19) 0.16 (0.13, 0.18) 0.01 (-0.01, 0.04) 0.2946
VAS
Cycle 4 Day 28 2.7 (0.5,4.8) 2.2(0.1,4.4) 0.4 (-1.8,2.7) 0.7014
Post-consolidation 8.6 (6.5, 10.8) 7.7 (5.5,9.9) 0.9 (-1.4,3.2) 0.4408
Key: BTd = bortezomib, thalidomide and dexamethasone; CI = confidence interval; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; EQ-5D-5L = EuroQol-5D, 5 levels; ITT = intention-to-treat; LS = least-squares; VAS
= visual analogue scale.

B.2.7 Subgroup analysis

B.2.7.1 Response analyses

Pre-specified subgroup analysis of post-consolidation sCR demonstrated that the treatment effect was
consistent across all patient subgroups analysed, with the exception of patients with a high-risk
cytogenetic profile or ISS disease stage Il (albeit an odds ratio of 1.07 for ISS disease stage Il still
favoured DBTd).(43) However, the CASSIOPEIA trial was not powered to assess differences between
treatment arms in the each of the subgroups. Both subgroups included small numbers of patients (ISS
Stage Ill: DBTd group n=84, BTd group n=81; high risk: DBTd group n=82, BTd group n=86) and the
Cls for the ORs in these subgroups were wide (ISS Stage Ill: 0.54, 2.12; high risk: 0.42, 1.66).(43, 44)

After a median follow-up of 29.2 months, updated analysis of sCR demonstrated a benefit for all patient
subgroups treated with DBTd compared to BTd which is in line with recently published data from
CASTOR and POLLUX for RRMM that showed that longer observation is needed to show a benefit for
the difficult to treat population with high-risk features.(45, 85, 86)
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Importantly, post-hoc subgroup analysis based on response demonstrated that achievement of sCR
was associated with prolonged PFS, supporting its clinical importance as a relevant prognostic factor
(Figure 24).

Figure 24: Kaplan-Meier plot of PFS among patients who did and did not achieve sCR (ITT
population, median follow-up = 18.8 months)(43)
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Key: DVTd = daratumumab, bortezomib, thalidomide and dexamethasone (referred to as DBTd throughout the
submission); ITT = intention-to-treat; MRD = minimal residual disease; MFC = multiparametric flow cytometry; VTd =
bortezomib, thalidomide and dexamethasone (referred to as BTd throughout the submission).

Refer to Appendix E for further details on subgroup analysis for sCR.

Subgroup analysis of MRD

MRD-negative rates were consistently in favour of DBTd across all patient subgroups (including ISS
disease stage lll and patients with high-risk cytogenetic profile at trial entry) in prespecified subgroup
analyses.(43, 44, 87)

Refer to Appendix E for further details on subgroup analysis for MRD.

B.2.7.2 Survival analyses

Prespecified subgroup analyses of PFS indicated similar PFS benefits with DBTd compared with BTd
across patient subgroups, including patients with a high-risk cytogenetic profile or ISS disease stage
111.(43) The Post-hoc Interim Analysis demonstrated that the PFS benefit for DBTd across all patient
subgroups was maintained with longer study follow-up.(45)

Refer to Appendix E for further details on subgroup analysis for PFS.

B.2.8 Meta-analysis

As only one relevant trial evaluating DBTd was identified as part of the SLR, no meta-analysis is
required.
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B.2.9 Indirect and mixed treatment comparisons

B.2.9.1 Overview of the indirect treatment comparisons conducted

As discussed in Section B.1.3, BTd represents SOC as induction treatment for newly diagnosed MM
patients eligible for ASCT in England. For completeness, in this section, we present indirect evidence
versus BCd and Bd which we understand are regimens used for a minority of patients where
thalidomide is not considered suitable (e.g. due to challenging thrombosis or baseline
neuropathy/neurotoxicity). Clinical expert opinion following the recent advisory board meeting involving
three UK clinicians is that BTd is broadly comparable with BCd and superior to Bd.(1) This is supported
by a naive comparison of survival outcomes from a real-world evidence study utilising the Public Health
England (PHE) datasets which also indicated inferior survival outcomes for Bd compared to BTd, as
described in Section B.2.9.5 below.

There are no clinical studies directly comparing the efficacy of DBTd with either BCd or Bd. The
feasibility of conducting a network meta-analysis (NMA) was explored to generate indirect evidence that
could inform the comparison. To identify studies of daratumumab and potential comparator therapies
for NDTE MM, a SLR of randomised clinical trial evidence was conducted. The original SLR was
performed for the period 2015-2018 with an SLR update covering the period 2018-2020. In total, the
SLRs identified 14 studies (including CASSIOPEIA) evaluating therapies for NDTE MM relevant to
England (refer to Appendix D for the full list of studies and publications), of which five provided further
supportive clinical evidence for BTd (IFM 2007-02, GIMEMA-MMY-3006, Ludwig et al. [2012],
PETHEMA, and IFM 2013-04, in addition to CASSIOPEIA).(88-92) Of these, one study directly
compared BTd to BCd (IFM 2013-04) and one study compared BTd to Bd (IFM 2007-02).(88, 92)

Major differences in the study design, including the timing of response assessment, response criteria
used, single versus double transplant and maintenance (Y/N) meant that a NMA based on response
outcomes was not possible (refer to Appendix D). Similarly, due to the incomplete and heavily restricted
network, generating indirect evidence for survival outcomes (PFS/OS) via a standard NMA approach
was not feasible. For the comparison of DBTd against BCd, no network was identified for either PFS or
OS as data for these outcomes were not reported in the IFM2013-04 trial publication.(92) For Bd, a
network using BTd as a common comparator for Bd and DBTd was possible for PFS only, as depicted
in Figure 25, but not for OS (outcome not reported).(88)

Figure 25: PFS Network of Evidence

BTd CASSIOPEIA .

DBTd

Moresu 2011

Bd

Key: Bd = bortezomib and dexamethasone; BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab,
bortezomib, thalidomide and dexamethasone.

Unanchored Matching-Adjusted Indirect Comparison

In the absence of a viable network of studies with sufficient comparability to inform an NMA,
unanchored matching adjusted indirect comparisons (MAIC) were explored. Given the use of a
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response-based modelling approach for this submission (refer to Section B.3), the feasibility of
conducting MAIC of response outcomes to inform the model was assessed. Specifically, the studies
included in the SLR that included BCd or Bd were reviewed for whether they reported post-
consolidation response, with a primary focus on MRD negativity, which is the response outcome used
in the economic model. However, only data from the CASSIOPEIA trial reported data on post-
consolidation MRD relevant to inform the economic analyses (refer to Appendix D). One study was
identified in the SLRs that reported post-consolidation sCR/CR following BCd induction, however this
was a small (n=64), single-arm, Japanese phase Il study with no UK patients.(93) Furthermore, in this
study, two cycles of BTd consolidation were administered and therefore the post-consolidation results
are not reflective of BCd induction/consolidation therapy.

MAIC for survival outcomes (PFS and OS) were also explored in order to provide an estimate of the
relative efficacy of DBTd and BTd versus BCd and Bd.(81) The 14 studies identified through the SLR
were first assessed for feasibility to inform an unanchored MAIC for these outcomes (refer to Table 29).
The following phase Il studies were included in the comparisons, in addition to CASSIOPEIA:

e IFM 2005-01 (Bd vs VAd): patients received Bd induction (four 21-day cycles) with or without
dexamethasone cyclophosphamide-etoposide-cisplatin (DCEP) consolidation therapy, or vincristine,
doxorubicin-dexamethasone (VAd) induction (four 28-day cycles) with or without DCEP consolidation
(two 28-day cycles); all patients with a partial response or better post-ASCT were to receive 2 months
(or cycles) consolidation with lenalidomide followed by lenalidomide maintenance or placebo until
relapse.(75)

e GMMG-MM5 (BCd vs PAd): patients received BCd induction (three 21-day cycles) or doxorubicin-
dexamethasone (PAd; three 28-day cycles) followed by ASCT and then lenalidomide consolidation
(two 28-day cycles) and maintenance for 2 years (LEN-2Y) or until CR (LEN-CR).(94, 95)

As both PFS and OS are influenced by differences in the maintenance therapies used, a comparison of
the induction therapies alone was not possible. Instead, a comparison of the trials’ treatment overall
schemas, adjusted for population differences was explored.

The MAIC used IPD from CASSIOPEIA and published aggregate information on baseline
characteristics and outcomes including KM curves from the IFM 2005-01 and GMMG-MMS5 trials. The
MAIC analysis followed the method described by Signorovitch et al. (2012)(96) and guidelines from the
NICE Decision Support Unit (DSU).(97) This process involved the following three key steps:

1. Deriving balancing weights and applying them to estimate the average baseline characteristics that
match the published aggregate characteristics of the comparator populations
2. Comparing adjusted outcomes for CASSIOPEIA versus comparators (IFM 2005-01 or GMMG-MM5)

3. Quantifying the relative treatment effect of CASSIOPEIA versus comparators (IFM 2005-01 or
GMMG-MM5) across balanced study populations

Further details of the MAIC methodology are described in Appendix D.

B.2.9.2 Identification of relevant studies

Refer to Appendix D for full details of the original clinical SLR and SLR update.

Combined, the original SLR and SLR update identified 14 studies that investigated treatments for NDTE
MM. Each study was reviewed for its suitability for inclusion in a MAIC, with consideration being given
to the data reported (e.g. KM data for OS and PFS) and the comparability of baseline characteristics.
Following this review, it was determined that three of the 14 studies identified were suitable for
inclusion: CASSIOPEIA, IFM 2005-01 and GMMG-MM5.
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The remaining studies and the reason for exclusion are presented in Table 29.

Table 29: Excluded studies and rationale for exclusion from the MAIC

Trial name or

Author, year clinical data Treatments Reason for exclusion
source

Moreau,

2011(88) IFM 2007-02 BTd vs. Bd OS not reported

Kumar, 2012(98) EVOLUTION BLd vs. BCd Neither PFS nor OS reported

Cavo, 2010(89) GIMEMA-MMY-3006 BTd vs. Td

Ludwig, 2012(90) NR BTd vs. CBTd CASSIOPEIA used as primary
evidence source for BTd

Rosinol, efficacy

2012(91) PETHEMA BTd vs. Td

Moreau, .

2016(92) IFM 2013-04 BTd vs. BCd Neither PFS nor OS reported

Gregersen, CLAIM Clarithromycin + BCd vs. Neither PFS nor OS reported;

2017(99) Placebo + BCd BCd as placebo + BCd

Survival outcomes only reported
El-Ghammaz, separately for patients with or
2016(100) NR VAD vs. Bd without 17p deletion and/or
t(4;14)

Kumar, .

2019(101) NR BLd vs. BCd Neither PFS nor OS reported

Sunami, .

2019(93) JSCT MM12 BCd Single arm, phase I

Tanaka, .

2019(102) NR BCd Single arm, phase I

Key: Bd = bortezomib and dexamethasone; BCd = bortezomib, cyclophosphamide and dexamethasone; BLd =
bortezomib, lenalidomide and dexamethasone; BTd = bortezomib, thalidomide and dexamethasone; OS = overall
survival; PFS = progression-free survival; VAD = vincristine, doxorubicin, and dexamethasone.

A summary of the three trials used to provide evidence for relevant treatments available in England and
included in the MAICs is provided in Table 30.

Table 30: Summary of the trials used in the MAICs

BTd DBTd BCd Bd Data source
CASSIOPEIA Yes Yes - - MMY3006(43)
IFM 2005-01 ) ) - Yes Harousseau,
2010(75)
GMMG-MM5 - - Yes - Mai, 2015(95)

Key: Bd = bortezomib and dexamethasone; BCd = bortezomib, cyclophosphamide and dexamethasone; BTd =
bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone.

Quality assessment

The quality assessment process followed the Cochrane Risk-of-Bias assessment tool.(103) Key issues
surrounding biases were taken into account when interpreting the results of the RCTs. Results of the
quality assessment for studies included in the MAICs are presented in Table 31, with full results
presented in Appendix D.
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Table 31: Quality assessment scores

Trial name or clinical data Overall risk of bias
source

CASSIOPEIA(81) Low

IFM 2005-01(75) Low
GMMG-MM5(95) Low

B.2.9.3 Compatibility of included studies and matching

In addition to quality assessment, compatibility assessment was performed to determine the feasibility
of conducting MAICs with the available data. Compatibility assessment included a comparative review
of the trial design, population profiles and outcome measures of the relevant studies: CASSIOPEIA,
IFM 2005-01, and GMMG-MM5.

Baseline characteristics

Table 32 presents a comparison of the baseline patient characteristics for CASSIOPEIA, IFM 2005-01,
and GMMG-MM5. Overall, the studies appear similar in most baseline characteristics. Notable
differences include ISS stage and creatinine with a lower proportion of ISS stage Ill in CASSIOPEIA
compared to both IFM 2005-01 and GMMG-MM5. Similarly, CASSIOPEIA had a slightly lower mean
(78.9 DBTd, 76.2 BTd) and median (75 DBTd, 73 BTd) umol/L creatinine compared to IFM 2005-01
(106.4 mean and 87 median) and GMMG-MM5 (median of 1 mg/dL, which is approximately equivalent
to 88 umol/L). Differences in baseline characteristics including ISS staging and creatinine were able to
be adjusted for in the MAIC.

Table 32: MAIC Baseline characteristics(81)

DBTd BTd Bd BCd
(CASSIOPEIA) | (CASSIOPEIA) | (IFM 2005-01) | (GMMG-MM5)

(N=543) (N=542) (N=240) (N=251)
Male, n (%) 319 (58.9) 316 (58.2) 139 (57.9) 153 (60.9)
Age
265, n (%) 43 (7.9) 38 (7.0) NR NR
<65, n (%) 499 (92.1) 505 (93.0) NR NR
Mean (SD) 56.5 (7.0) 56.8 (6.93) 55.4 (NR) NR
Median (min - max) 58 (26-65) 59 (22—65) 57.2 (NR) 58.7 (33-70)
ISS stage, n (%)
| 228 (42.1) 204 (37.6) 102 (42.5) 94 (37.5)
I 233 (43.0) 255 (47.0) 81 (33.8) 82 (32.7)
1 81 (14.9) 84 (15.5) 52 (21.7) 75 (29.9)
Not 0 0 5(2.1) NR
determined/missing
ECOG, n (%)
0 257 (47.4) 265 (48.8) NR 114 (45.4)
1 230 (42.4) 225 (41.4) NR 116 (46.2)
2 55 (10.1) 53 (9.8) NR 17 (6.8)
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3 0 0 0 4(1.6)
B2-microglobulin (mg/L)

Missing, n 0 0 NR NR
Median (min - max) 3.25(1.2-21.2) 3.2(1.2-18.4) NR NR
>3 mg/L, n (%) 300 (55.4) 296 (54.5) 137 (57.1) NR
Cytogenetics, n (%)

del(13) by FISH NR NR 101 (42.1) NR
t(4;14) and/or 86 (17.1) 82 (16.4) 40 (16.7) NR
del(17p)

Adverse cytogenetics del17p, n (%)

Performed 503 (100) 501 (100) NR 222 (100)
Positive (% 39 (7.8) 42 (8.4) NR 23 (10.4)
performed)

Missing 39 (7.2) 42 (7.7) NR 29 (11.6)
t(4;14), n (%)

Performed 503 (100) 501 (100) NR 219 (100)
Positive (% 53 (10.5) 51(10.2) NR 22 (10.1)
performed)

Missing 39 (7.2) 42 (7.7) NR 32 (12.8)
Hemoglobin (g/dL)

Mean 11.5 11.2 10.9 NR
Median (min - max) 11.5 (5.9-17) 11.1 (7.0-16.1) 10.9 10.7 (6.0-16.3)
Anaemia

Hb <10 g/dL or 2

g/dL <normal?, n 191 (35.2) 223 (41.1) NR 138 (55)
(%)

Creatinine

Mean (umol/L) 78.9 76.2 106.4 NR
Median (umol/L) 75 73 87 88
Median (Min - Max) 0.8 (0.1-2.7) 0.8 (0.1-2.4) NR 1(0.4-11.3)
(mg/dL)

Renal insufficiency

Creatinine >177

pmol/L, n (%) 2(0.4) 1(0.2) NR 39 (15.5)
Calcium (mmol/L)

Mean 24 24 24 NR
Median (min-max) 2.4 (1.8-3.7) 2.4 (0.2-3.6) 24 2.4 (1.7-5.4)
Missing, n (%) 22 (4.1) 9(1.7) NR 0

Calcium elevation
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Calcium >2.65 38 (7.0) 55 (10.1) NR 31 (12.3)
mmol/L, n (%)

Missing 22 (4.1) 9 (1.7) NR 0
LDH (serum), n (%)

<ULN 344 (63.5)° 302 (55.6) NR 207 (82.5)
>ULN 189 (34.9) 226 (41.6) NR 44 (17.5)
Unknown 9 (1.7)p° 15 (2.8) NR 0 (0)

Platelets (per nL)

Median (min—max) 250 (22-584) 241 (49-999) NR 240 (22-533)

Bone disease

Lytic lesions or 462 (85.2) 465 (85.6) NR 223 (88.8)
myeloma-related
osteopenia /
osteoporosis, n (%)

Missing 2(0.4) 3(0.6) NR NR
Heavy-chain isotype /Type of myeloma by Immunofixation, n (%)

IgG 333 (61.4) 351 (64.6) NR 148 (59.0)
IgA 104 (19.2) 87 (16.0) NR 51 (20.3)
LCD 66 (12.2) 83 (15.3) NR 47 (18.7)
Other 39(7.2) 22 (4.1) NR 5(2.0)
Light-chain isotype, n (%)

Kappa NR NR NR 160 (63.8)
Lambda NR NR NR 91 (36.2)
Gain 1921 (>2 copies), n (%)

Performed NR NR NR 213 (100)
Positive (% NR NR NR 79 (37.1)
performed)

Missing NR NR NR 38 (15.1)

a Calcium elevation, renal impairment, anaemia and bone disease are defined according to CRAB criteria for
symptomatic MM.

5 ULN for LDH was not reported for GMMG-MMS5 trial; CASSIOPEIA was defined using patient-dependent cut-
offs of 213 U/L or 225 UI/L.

Key: BA = base case analysis; Bd = bortezomib and dexamethasone; BTd = bortezomib, thalidomide and
dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; BCd = bortezomib,
cyclophosphamide and dexamethasone; ESS = effective sample size; ISS = International Staging System; FISH
= fluorescent in situ hybridization; SA = sensitivity analysis; NR = Not reported; LDH = lactate dehydrogenase;
ECOG = Eastern Cooperative Oncology Group; LCD = light-chain disease; ULN = upper limit of normal.

Overall, results from the compatibility assessment indicated that both IFM 2005-01 and GMMG-MM5
included a potentially higher risk population compared to CASSIOPEIA. The trials, however, had similar
designs, comparable eligibility criteria and sufficient overlap in most baseline characteristics to conduct
an MAIC analysis and avoid the need to investigate an alternative simulated treatment comparison
(STC) approach.
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Refer to Appendix D for full details of the compatibility assessment including a visual comparison of the
trial designs.

MAIC matching: DBTd/BTd versus Bd

Table 33 presents the baseline characteristics before and after matching DBTd/BTd (CASSIOPEIA) to
Bd (IFM 2005-01). After weighting, all baseline characteristics included in the base-case for matching
were balanced for DBTd versus Bd.

The variables for adjustment in the base case MAIC analysis included all baseline characteristics
commonly reported by the two studies except creatinine: age (mean and median), sex (proportion of
males), ISS stage (proportion of patients with each ISS stage category), beta-2 macroglobulin
(proportion of patients with >3 mg/L), cytogenetic profile (proportions of patients with t(4;14) and/or
del(17p) cytogenetic profile), haemoglobin (mean and median), and calcium (mean and median).
Creatinine was excluded due to a lack of similarity (or overlap) of the reported mean and median values
between IFM-2005-01 and CASSIOPEIA, resulting in substantial ESS reduction (90% for DBTd and
77% for BTd). Adjusting for the full list of available baselines characteristics, including creatinine (mean
and median), was however conducted as a sensitivity analysis.

Table 33: Baseline characteristics before and after matching DBTd/BTd to Bd(81)

Before Matching After Matching Target
Characteristic (r'?fsz"?") (n'zgi'z) (5325;115/ (EssiI:393/ Bd (n=240)
ESSsa=57) ESSsa=122)
Age (years)
Mean 56.8 56.5 55.4 55.4 55.4
Median (Min—Max) 59.0 (22 - 58.0 (26 - | 58.0 (22-65) | 57.5(26-65) | 57.2 (NR-<65)
65) 65)
Gender, %
Male 58.2 58.9 57.9 57.9 57.9
ISS Stage, %
[ 37.6 421 43.4 434 43.4 (102/235)
Il 47 43 34.5 34.5 34.5 (81/235) @
[l 15.5 14.9 221 221 22.1 (52/235) @
Not determined 0 0 0 0 0@
B2-microglobulin, %
>3 mg/L 54.5 55.4 571 571 571
Abnormal Cytogenetics, %
t (4;14) and/or 16.4 171 16.7 16.7 16.7
del(17p)
Missing 7.7 7.2 0 0 0
del (13) by FISH NR NR NR NR 42 1
Haemoglobin (g/dL)
Mean 11.2 11.5 10.9 10.9 10.9
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Median (Min—Max) 11.1 (7-16) 11.5(5.9-17) | 10.8 (NR-NR) 10.9 (NR-NR) | 10.9 (NR-NR)

Creatininesa (pmol/L)

Mean 76.2 78.9 76.8 80.2 106.4

Median (Min—Max) 73.0 (5-213) 75.0 (6.5- 74.0 (NR-NR) | 76.0 (NR-NR) | 87.0 (NR-NR)

235.1)

Creatininesa (umol/L)

Mean 76.2 78.95 106.4 106.4 106.4

Median (Min—Max) 73.0 (NR- 75.0 (NR- 87.0 (NR-NR) | 87.0 (NR-NR) | 87.0 (NR-NR)
NR) NR)

Calcium (mmol/L)

Mean 2.4 2.4 2.4 2.4 2.4

Median (Min—Max) 2.4(0.2-3.6) | 2.4 (1.8-3.7) 2.4 (NR-NR) 2.4 (NR-NR) 2.4 (NR-NR)

Missing 1.7 4.1 0 0 0

Key: BA = base case analysis; Bd = bortezomib and dexamethasone; BTd = bortezomib, thalidomide and

dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; ESS = effective sample size;

ISS = International Staging System; FISH = fluorescent in situ hybridization; SA = sensitivity analysis; NR = Not reported.

@ % were calculated out of patients with non-missing values (240-5=235) for Bd.

In the base-case weighting model, the effective sample size (ESS) was reduced from the original
sample size by 128 (24%) for DBTd and 149 (27%) for BTd. In the base-case weighting model for
DBTd, the rescaled weights ranged from 0 to 3.92, and median of 0.96. Importantly, the distribution did
not reveal the presence of patients with very large weights suggesting outliers (refer to Appendix D). A
similar weight distribution was observed for BTd with a range of 0 to 4.21 and median of 0.95 (refer to
Appendix D). Some patients received a weight of 0 because they were excluded from the matching
either due to exclusion criteria or due to missing values in the covariates being matched.

In the sensitivity analysis, which also matched on creatinine, ESS was reduced from the original sample
size by 90% for DBTd and 77% for BTd. The distribution of the rescaled weights for DBTd was heavily
skewed to the right (median of 0.47) and ranged from 0 to 60.17, revealing the presence of patients
with very large weights (refer to Appendix D). Similarly, the distribution of rescaled weights for the BTd
arm was heavily skewed to the right (median of 0.66) and ranged between 0 to 27.73, revealing the
presence of patients with very large weights (refer to Appendix D). Therefore, the results from the
sensitivity analyses should be interpreted with caution.

MAIC matching: DBTd/BTd versus BCd

Table 34 presents the baseline characteristics before and after matching DBTd/BTd (CASSIOPEIA) to
BCd (GMMG-MM5). After weighting, all commonly reported baseline characteristics between
CASSIOPEIA and the GMMG-MMS5 study except anaemia and renal insufficiency were balanced for
DBTd versus BCd.

The variables for adjustment in the base case MAIC analysis included all baseline characteristics
commonly reported by the two studies except anaemia and renal insufficiency: age (median), sex
(proportion of males), ISS stage (proportion of patients with each ISS stage category), ECOG/WHO
status (proportion of patients with 0, 1, 2 but not 3), cytogenetic profile (proportions of patients with
t(4;14) and/or del(17p) abnormality), creatinine (median), bone disease (proportion of patients with
bone disease), calcium (median and proportion with calcium elevation (calcium >2.65 mmol/L),
haemoglobin (median and range), platelets (median and range), LDH (proportion with >ULN), and
heavy-chain isotype (proportion of patients with IgG, IgA, LCD, Other).
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Anaemia was excluded due to lack of overlap (or similarity) in the reported values between GMMG-
MM5 and CASSIOPEIA, resulting in substantial ESS reduction (51% for DBTd and 50% for BTd) after
matching. Based on clinical feedback, it was determined that anaemia was not a critical aspect of
prognosis compared to other factors and could be excluded from the base case analysis; mean
haemoglobin concentration and platelet count were adjusted instead. Of note, as there was only one
patient in each arm in CASSIOPEIA with renal insufficiency, this baseline characteristic could not be
adjusted for. Differences in LDH between the two studies also posed a concern about potential
substantial ESS reductions. LDH was based on local lab in CASSIOPEIA, whereas in GMMG-MMB5, it
was not reported. There is no uniform ULN for LDH. However, based on clinical feedback, it was
determined that LDH was an important prognostic factor and should be included in the matching model.

Table 34: Baseline characteristics before and after matching DBTd/BTd to BCd(81)

Before Matching After Matching Target
DBTd BTd
Characteristic DBTd BTd (ESSea=206/ | (ESSBa=211/ BCd
(N=543) (N=542) ESSsa1=196)/ | ESSsa1=207/ (N=251)2
ESS sa2=272) | ESSsa2=272)
Age (years)
Median (Min—Max) 59.0 (22 - 58.0 (26 - | 58.0(35-65) | 58.0 (34-65) | 58.7 (33 -70)
65) 65)

Gender, %
Male 58.2 58.9 61.0 61.0 61.0
ECOG/WHO Performance Status, %
0 48.8 47 .4 454 454 45.4 (114/251)
1 414 42.4 46.2 46.2 46.2 (116/251)
2-3 9.8 10.1 8.4 8.4 8.4 (21/251)
Heavy-chain isotype /Type of myeloma by Immunofixation, %
IgG 64.6 61.4 59 59 59
IgA 16 19.2 20.3 20.3 20.3
LCD 15.3 12.2 18.7 18.7 18.7
Other 4.1 7.2 2 2 2
Calcium elevation (calcium >2.65 mmol/L), %
Yes 10.1 7 12.3 12.3 12.3
Missing 1.7 4.1 0 0 0
Renal insufficiency (creatinine >177 pmol/L)ga, %
Yes 0.2 04 0.8 04 15.5
Renal insufficiency (creatinine >177 pmol/L)sa1, %
Yes 0.2 0.4 0.8 0.4 15.5
Renal insufficiency (creatinine >177 ymol/L)saz2, %
Yes 0.2 04 0.5 04 15.5
Anaemia (Hb <10 g/dL or 2 g/dL <normal)ea, %
Yes 41.1 35.2 46.9 50.5 55
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Anaemia (Hb <10 g/dL or 2 g/dL <normal)sa1, %

Yes 411 35.2 55 55 55

Anaemia (Hb <10 g/dL or 2 g/dL <normal)saz, %

Yes 41.1 35.2 46.6 48.7 55

Bone disease (lytic lesions®), %

Yes 85.6 85.2 88.8 88.8 88.8

Missing 0.6 04 0 0 0

ISS Stage, %

I 37.6 421 37.4 37.4 37.4

Il 47 43 32.7 32.7 32.7

[l 15.5 14.9 29.9 29.9 29.9

LDH (serum)sa, %

>ULN 41.6 34.9 17.5 17.5 17.5

Unknown 2.8 1.7 0 0 0

LDH (serum)sai1, %

>ULN 41.6 34.9 17.5 17.5 17.5

Unknown 2.8 1.7 0 0 0

LDH (serum)saz, %

>ULN 41.6 34.9 421 411 17.5

Unknown 2.8 1.7 20 0.9 0

Adverse cytogenetics - del17p, %

Performed 92.3 92.8 100 100 100 (222/251)

Positive (% performed) 8.4 7.8 104 104 10.4 (23/222)

Missing 7.7 7.2 0 0 11.6 (29/251)

Adverse cytogenetics -t (4;14), %

Performed 92.3 92.8 100 100 100 (219/251)

Positive (% performed) 8.4 10.5 10 10 10.0 (23/219)

Missing 7.7 7.2 0 0 12.7 (32/251)

Calcium (serum, mmol/L)

Median (Min—Max) 2.4(0.2- 2.4 (1.8 - 24(1.8-34) | 24(1.8-3.7) | 24(1.7-5.4)
3.6) 3.7)

% above 2.4 42.5 39.7 50 50 50

Missing 1.7 4.1 0 0 0

Creatinine (serum, mg/dL)

Median (Min—Max) 0.8 (0.1 - 0.8 (0.1 - 1.0 (0.4-2.4) | 1.0(0.4-2.7) 1.0 (0.4 —
2.4) 2.7) 11.4)

T Or myeloma-related osteopenia/osteoporosis (Mai et al. 2015). Derived from CASSIOPEIA trial data as 'Baseline
Presence of Diffuse Myeloma-related Osteopenia' or 'Baseline Number of Lytic Bone Lesions >1".
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% above 1.0 23 275 50 50 50

Hemoglobin (g/dL)

Median (Min-Max) 11.1 (7.0 - 11.5 (5.9 - 10.6 (7.1 - 10.7 (7.9 - 10.7 (6.0 -
16.1) 17.0) 16.1) 16.0) 16.3)
% above 10.7 58.9 65.7 50 50 50

Platelets (per nL)

Median (Min—Max) 241.0 (49.0- | 250 (22 - 238.0 (49.0 - 239 (70 - | 240 (22 — 533)
999.0) 584) 525.0) 519)
% above 240 50.6 55.9 50 50 50

Key: BA = Base-case analysis (all baseline characteristics reported except anaemia and renal insufficiency); BCd =
bortezomib, cyclophosphamide and dexamethasone; BTd = bortezomib, thalidomide and dexamethasone; ECOG =
Eastern Cooperative Oncology Group; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; LCD =
light-chain disease; SA1 = Sensitivity Analysis 1 (all baseline characteristics reported in both studies except renal
insufficiency); SA2 = Sensitivity Analysis 2 (all baseline characteristics reported except anaemia, LDH and renal
insufficiency); WHO = World Health Organization.

a Source: Baseline characteristics for the BCd arm were extracted from Mai et al. 2015.

In the base-case weighting model, ESS was reduced from the original sample size by 337 (62%) for
DBTd and 331 (61%) for BTd. In the base-case, the rescaled weights were mostly small with some
skewness to the right (median of 0.58) without presence of very large outliers (range 0.00-9.92) for
DBTd (refer Appendix D) and mostly small with some skewness to the right (median of 0.64) without
presence of very large outliers (range 0.00-10.01) for BTd (refer Appendix D). In sensitivity analysis 1,
which matched on all characteristics included in the base-case plus anaemia, the ESS was reduced
from the original sample size by 64% for DBTd and 62% for BTd. In sensitivity analysis 2, which
matched on all characteristics included in the base-case except LDH, the ESS was reduced from the
original sample size by 50% for DBTd and 50% for BTd.

B.2.9.4 Results of the matching-adjusted indirect comparisons

MAIC PFS/OS results for DBTd/BTd versus Bd (CASSIOPEIA; median follow-up = 29.2 months)
Both a naive comparison (DBTd from CASSIOPEIA versus Bd from IFM 2005-01) and the MAIC (base

case) results [N - - onstrating NN
I o patients treated with the daratumumab combination (Table 35).
I << iso scen in the naive comparison (BTd from

CASSIOPEIA and Bd from IFM 2005-01) and the MAIC (base case) for BTd versus Bd, although

The MAIC sensitivity analysis adjusting for creatinine showed similar results to the base case analysis
however results should be interpreted with caution due to a reduced ESS, less table point estimates,
wider Cls and outliers in weight distributions. Refer to Appendix D for KM survival analysis (PFS and
OS) for both the base case and sensitivity analysis.

Company evidence submission template for ID1510
© Janssen-Cilag (2020). All rights reserved Page 82 of 188



Table 35: Results of the naive comparison and MAIC (DBTd/BTd versus Bd)(81)

MAIC (Sensitivity

Naive comparison MAIC (Base case) analysis)

PFS | os PFS | os PFS | os

DBTd vs Bd

HR

95% Cl

BTd vs Bd

HR

95% ClI

I I L L I L
B N B I | .
P-value I I I N I I
L I L L I L
B # N B B | .
| L L | L L

P-value

Key: Bd = bortezomib and dexamethasone; BTd = bortezomib, thalidomide and dexamethasone; Cl = confidence
interval; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; HR = hazard ratio; MAIC = matching-
adjusted indirect comparison; OS = overall survival; PFS = progression-free survival.

The MAIC analysis may be limited by unreported or unobserved confounding factors that could not be
adjusted for (e.g. del[13] was not collected in CASSIOPEIA), as well as differences in study design.
These results should also be considered in the context of overall treatment schema: post-induction
treatments varied between CASSIOPEIA and IFM 2005-01, and 21% of patients in IFM 2005-01
received a second transplant. That Bd is associated with worse survival outcomes compared to BTd, as
shown in the results of the MAIC, is however supported by feedback from UK clinical experts and data
from the PHE linked datasets (refer to Section B.2.9.5).

MAIC PFS/OS results for DBTd/BTd versus BCd (CASSIOPEIA; median follow-up = 29.2 months)
Both a naive comparison (DBTd from CASSIOPEIA and BCd from GMMG-MM5) and the MAIC results

(base case) Il DBTd versus BCd, demonstrating | GGG -r-S and

OS for patients treated with the daratumumab combination (Table 36). By contrast, there was

I i PrS or OS for BTd versus BCd in the naive comparison (BTd from

CASSIOPEIA and BCd from GMMG-MM5) or the MAIC (base case). The MAIC sensitivity analyses
showed similar results to the base case analysis. Whilst a non-statistically significant difference in OS
between DBTd and BCd was seen in sensitivity analysis 2, this is likely due to not adjusting for LDH
(elevated levels of which are associated with poorer outcomes). Refer to Appendix D for Kaplan-Meier
survival analysis (PFS and OS) for both the base case and sensitivity analysis.
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Table 36: Results of the naive comparison and MAIC (DBTd/BTd versus BCd)(81)
MAIC (Sensitivity MAIC (Sensitivity

Naive comparison MAIC (Base case)

analysis 1) analysis 2)

PFS (015 PFS (03] PFS (015 PFS (015
DBTd vs BCd
HR I I I I I I | I
9csl% I DN DN DN DN DN DN | .
P-I Il B B B BN BN BB .
value
BTd vs BCd
HR I I I I I I | I
9Cs|>% I DN DN DN DN DN DN | .
F’-I Il B B B BN B e
value

Key: BCd-LEN-2Y = bortezomib, cyclophosphamide and dexamethasone with 2-year lenalidomide maintenance; BTd
= bortezomib, thalidomide and dexamethasone; Cl = confidence interval; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; HR = hazard ratio; MAIC = matching-adjusted indirect comparison; OS = overall
survival; PFS = progression-free survival

B.2.9.5 MAIC conclusion and external validation

MAIC conclusion

The MAIC approach may be limited by unreported or unobserved confounding factors that could not be
adjusted for, as well as differences in study design and overall survival follow-up lengths. That is, the
MAIC approach is susceptible to potential bias but remains a useful tool to understand the relative
efficacy of DBTd and BTd versus other regimens used in clinical practice given a lack of direct or
indirect evidence necessary to form a network. The MAIC results ||| GcNGE
I o DBTd as induction and consolidation therapy with ASCT for MM patients who
are transplant eligible and showed || | |} I r<sults for BTd versus BCd, with BTd also

having NN versus Bd.

External validation

To better understand survival outcomes based on existing standard of care treatment options in
England, and to complement the MAIC, Janssen commissioned a real-world evidence study. This study
utilised the PHE datasets to investigate PFS/OS for NDTE MM patients (refer to Section B.3.3.2 for
details)." In total, [JJfij patients who were newly diagnosed with MM in England between 15t January
2015 and 31t December 2018 (inclusive) and who had received ASCT were included in the analysis.
Follow-up for this cohort was analysed to 31 December 2019 with linkage to the Systemic Anti-Cancer
Therapy Chemotherapy (SACT) dataset for [JJlij patients. Naive comparison of outcomes from the

PHE datasets indicates that PFS/OS are || GGG .- B (:b< 37),

which is consistent with the findings from the MAICs described above.

' Response data is not routinely available within the cancer registry. As such, response was not included as part of the
analysis of the PHE dataset.
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Table 37: Naive comparison of survival outcomes for BTd, BCd and Bd from PHE datasets(2)

Survival rates % alive (95% CI) % alive and progression free (95%
Cl)2

Time (months) 12 12

All first-line
treatments

(ASCT-positive)
o-I)

BTd as first-line
treatment

(ASCT-positive)
o-I)

BCd as first-line
treatment
(ASCT-positive)
=1l

Bd as first-line
treatment
(ASCT-positive)
=1l

N
w
N
N
w

Key: ASCT = autologous stem cell transplant, Cl = confidence interval, Bd = bortezomib and dexamethasone; BCd =
bortezomib, cyclophosphamide and dexamethasone; BTd = bortezomib, thalidomide and dexamethasone; PHE = Public
Health England.

Although naive comparison is not without bias, as any confounding factors are not adjusted for, it
provides a useful validation of the MAIC analysis. The fact that MAIC, naive comparison (within a
comprehensive UK based real world evidence source) and clinical expert opinion all agree that

I (wvith both regimens having [N versus

Bd), brings confidence that this is indeed the case.(1)

As such, and given the similarity in costs of these generic regimens, a pragmatic approach may be
taken to economic modelling. That is, if DBTd is considered cost-effective versus BTd, the
daratumumab quadruplet combination is also likely to be cost-effective versus BCd and Bd. This
pragmatic approach avoids the significant challenges of incorporating MAIC based comparative
effectiveness of DBTd versus BCd and Bd into the response-based economic model.

B.2.10 Adverse reactions

Safety was analysed as a secondary outcome in CASSIOPEIA. No additional studies are available to
provide evidence of safety and tolerability of DBTd. Results from CASSIOPEIA indicate that the safety
profile of DBTd is consistent with the known safety profile of BTd and that of daratumumab as a
monotherapy.(43)

Treatment exposure

The median treatment duration in CASSIOPEIA during Part 1 of the study was 8.9 months and 8.7
months for the DBTd and BTd groups respectively (Table 38).(43, 81) For both the DBTd and the BTd
groups, the median number of treatment cycles was 6. Median dose intensities were similar for
bortezomib, thalidomide and dexamethasone between treatment groups.(43, 44)
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Table 38: Treatment exposure (CASSIOPEIA, safety analysis set)(44)

(range)

DBTd (n=536) BTd (n=538)
Median duration of treatment (months) 8.9 8.7
Number of treatment cycles, total, median 6 (1;6) 6 (1;6)
(range)
Treatment cycles at induction stage, median 4(1;4) 4(1;4)
(range)
Treatment cycles at consolidation stage, median 2(1;2) 2(1;2)

Daratumumab relative dose intensity, induct

ion/consolidation (%)

Mean (SD) 98.38 (6.306) -
Median 99.72 -
Q1, Q3 (97.76; 100.78) -
Range (7.3; 113.1) -

Bortezomib relative dose intensity, induction/consolidation (%)

Mean (SD) 91.5 (12.057) 91.31 (11.211)
Median 96.77 96.30
Q1,Q3 (87.02; 99.45) (84.73; 99.17)
Range (24.5; 105.7) (49.2; 106.7)
Thalidomide relative dose intensity, induction/consolidation (%)

Mean (SD) 86.6 (19.30) 86.1 (18.36)
Median 96.4 95.4

Q1, Q3 (79.2; 100.0) (78.0; 100.0)
Range (2; 150) (0; 104)
Dexamethasone relative dose intensity, induction/consolidation (%)

Mean (SD) 96.8 (10.14) 96.2 (11.84)
Median 100.0 100.0
Q1, Q3 (96.7; 100.0) (96.7; 100.0)
Range (13; 120) (0; 125)

dexamethasone; SD = standard deviation.

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and

TEAE overall

At median follow-up of 18.8 months, almost all patients treated with DBTd or BTd had at least one
treatment-emergent adverse event (TEAE) after the start of treatment (99.8% and 99.6%,
respectively).(44) Slightly higher rates of grade 3 and 4 TEAEs were observed in the DBTd group
compared to the BTd group (80.6% vs 75.8%), principally driven by haematological events including
neutropenia and lymphopenia.(44) Serious TEAEs were comparable between groups (46.8% for DBTd
and 47.4% for BTd).(43, 44) The percentage of patients who discontinued treatment because of at least
one TEAE was marginally lower for DBTd compared to BTd (7.5% and 8.4%, respectively), while
TEAESs leading to death occurred in 1 patient (0.2%) in the DBTd group and 9 patients (1.7%) in the
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BTd group.(43) These results show that the addition of daratumumab to standard of care BTd is not
linked to decreased tolerability or safety concerns. A summary of TEAEs at 18.8 months of follow-up is
provided in Table 39.

Further information regarding deaths in the CASSIOPEIA trial is presented in Appendix F.

Table 39: Summary of TEAEs? during the induction/ASCT/consolidation period (CASSIOPEIA,
safety population)(43, 44) (43, 81)

DBTd (n=536) BTd (n=538)
Any TEAE, n (%) 535 (99.8%) 536 (99.6%)
Grade 3/4 TEAE, n (A%) 432 (80.6%) 408 (75.8%)
Serious TEAE, n (%) 251 (46.8%) 255 (47.4%)
TE;AE leading to discontinuation, 40 (7.5%) 45 (8.4%)
n (%)
TEAEs leading to death, n (%) 1(0.2%) 9 (1.7%)
Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; DBTd =
daratumumab, bortezomib, thalidomide and dexamethasone; TEAE = treatment-emergent adverse event.
Note: Adverse events emerging during ASCT phase related to the planned procedures were not reported.
@ TEAEs during induction, ASCT, or consolidation Treatment Phase; incidence reflects the number of patients
experiencing at least one TEAE associated with at least one of the study treatments.

TEAE by preferred term

Overall, the safety profile was similar between treatment groups, including the incidence of TEAEs
occurring in 210% of patients in either treatment group. However, a higher frequency (=5% difference)
was reported in the DBTd group for nausea (DBTd: 30.2%; BTd 24.2%), neutropenia (DBTd: 29.3%;
BTd 16.5%), thrombocytopenia (DBTd: 20.3%; BTd: 13.6%), lymphopenia (DBTd: 18.5%; BTd: 12.5%),
and cough (DBTd: 17.2%; BTd: 10.4%). Other most common TEAEs (220% in either group) were
balanced between the two treatment groups, including peripheral sensory neuropathy, paraesthesia,
constipation, asthenia, peripheral oedema, and pyrexia.(43, 44)

Frequently reported Grade 3 or 4 TEAEs (occurring in 210% of patients in either treatment group) were
neutropenia, lymphopenia, stomatitis and thrombocytopenia (Table 40).(43, 44) The incidence of Grade
3 or Grade 4 TEAEs was increased for patients receiving daratumumab, driven by the haematological
events of neutropenia and lymphopenia, which occurred more frequently in the DBTd group compared
with the BTd group (neutropenia: 27.6% vs 14.7%; lymphopenia: 17.0% vs 9.7%). The increased rate of
neutropenia in patients receiving daratumumab was not associated with any increased risk of
neutropenic fever, as patients in the both treatment groups reported comparable levels of febrile
neutropenia.(44)
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Table 40: TEAEs? by MedDRA system organ class and preferred term during the
induction/ASCT/consolidation period (CASSIOPEIA, safety population)(43, 44)

DBTd (n=536)

BTd (n=538)

All grades
(210%)

Grade3/4
(25%)

All grades (210%)

Grade3/4
(25%)

Blood and
lymphatic system
disorders

303 (56.5%)

249 (46.5%)

253 (47.0%)

196 (36.4%)

Neutropenia

157 (29.3%)

148 (27.6%)

89 (16.5%)

79 (14.7%)

Thrombocytopenia 109 (20.3%) 59 (11.0%) 73 (13.6%) 40 (7.4%)
Lymphopenia 99 (18.5%) 91 (17.0%) 67 (12.5%) 52 (9.7%)
Anaemia 73 (13.6%) n/a 81 (15.1%) n/a
Febrile neutropenia n/a 36 (6.7%) n/a 28 (5.2%)
::;gg:::lr:fnznd 351 (65.5%) nla 306 (56.9%) nla
Bronchitis 102 (19.0%) n/a 66 (12.3%) n/a
General disorders

and administration 414 (77.2%) n/a 398 (74.0%) n/a
site conditions

Asthenia 171 (31.9%) n/a 155 (28.8%) n/a
Oedema peripheral 162 (30.2%) n/a 148 (27.5%) n/a
Pyrexia 140 (26.1%) n/a 114 (21.2%) n/a
Fatigue 70 (13.1%) n/a 86 (16.0%) n/a

Gastrointestinal

431 (80.4%)

124 (23.1%)

416 (77.3%)

131 (24.3%)

disorders

Constipation 272 (50.7%) n/a 262 (48.7%) n/a
Nausea 162 (30.2%) n/a 130 (24.2%) n/a
Diarrhoea 103 (19.2%) n/a 89 (16.5%) n/a
Vomiting 87 (16.2%) n/a 52 (9.7%) n/a
Stomatitis 86 (16.0%) 68 (12.7%) 104 (19.3%) 88 (16.4%)

Musculoskeletal

and connective 245 (45.7%) n/a 252 (46.8%) n/a
tissue disorders

Bone pain 70 (13.1%) n/a 82 (15.2%) n/a
Back pain 59 (11.0%) n/a 55 (10.2%) n/a

Nervous system
disorders

437 (81.5%)

73 (13.6%)

456 (84.8%)

73 (13.6%)

Peripheral sensory

(o) 0 (o) 0,
neuropathy 314 (58.6%) 47 (8.8%) 340 (63.2%) 46 (8.6%)
Paraesthesia 118 (22.0%) n/a 108 (20.1%) n/a
Tremor 71 (13.2%) n/a 58 (10.8%) n/a
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Psychiatric

dis{)rders 141 (26.3%) n/a 153 (28.4%) n/a
Insomnia 61 (11.4%) n/a 78 (14.5%) n/a
Anxiety 58 (10.8%) n/a 46 (8.6%) n/a
Respiratory,

thoracic and 259 (48.3%) nla 185 (34.4%) nia
mediastinal

disorders

Cough 90 (16.8%) n/a 49 (9.1%) n/a
Dyspnoea 77 (14.4%) n/a 66 (12.3%) n/a
Skin and

subcutaneous 255 (476%) n/a 222 (41 .3%) n/a
tissue disorders

Rash 86 (16.0%) n/a 67 (12.5%) n/a
Erythema 61 (11.4%) n/a 47 (8.7%) n/a

Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; DBTd =
daratumumab, bortezomib, thalidomide and dexamethasone; n/a = not applicable; TEAE = treatment-emergent adverse
event.

Note: AEs emerging during ASCT phase related to the planned procedures were not reported.

@ TEAEs during induction, ASCT, or consolidation Treatment Phase; incidence reflects the number of patients
experiencing at least one TEAE associated with at least one of the study treatments.

Serious TEAEs

Serious TEAEs occurred at similar rates in the DBTd group and the BTd group with overall incidence of
46.8% and 47.4% respectively (Table 41). The most commonly reported serious TEAEs (=2%) in the
CASSIOPEIA safety population included neutropenia (DBTd 3.9%, BTd 1.5%), pneumonia (DBTd
3.5%, BTd 1.7%), pyrexia (DBTd 2.8%, BTd 4.3%) and pulmonary embolism (DBTd 1.5%, BTd
3.7%).(43, 44)

Table 41: Most common (22%) serious TEAEs? by MedDRA system organ class and preferred
term during the induction/ASCT/consolidation period (CASSIOPEIA, safety population)(43, 44)

Proportion of patients, n (%)

DBTd (n=536) BTd (n=538)

Total number of patients with

0,
serious TEAEs 251 (46.8%)

255 (47.4%)

Infections and infestations 80 (14.9%) 67 (12.5%)

Pneumonia 19 (3.5%) 9 (1.7%)
Sepsis 7 (1.3%) 11 (2.0%)
Blood and lymphatic system 44 (8.2%)
disorders 57 (10.6%)

Neutropenia 21 (3.9%) 8 (1.5%)
Febrile neutropenia 12 (2.2%) 15 (2.8%)
Thrombocytopenia 12 (2.2%) 4 (0.7%)
Febrile bone marrow aplasia 7 (1.3%) 11 (2.0%)
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medastinal disorders. 38 (7.1%) 38 (7.1%)
Lung disorder 11 (2.1%) 6 (1.1%)
Pulmonary embolism 8 (1.5%) 20 (3.7%)
aminiiraton site conditons 33 (6.:2%) 37 (6.9%)
Pyrexia 15 (2.8%) 23 (4.3%)
Nervous system disorders 33 (6.2%) 44 (8.2%)
Peripheral sensory neuropathy 11 (2.1%) 15 (2.8%)

Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; DBTd =
daratumumab, bortezomib, thalidomide and dexamethasone; TEAE = treatment-emergent adverse event.

Note: Adverse events emerging during ASCT phase related to the planned procedures were not reported.

@ TEAEs during induction, ASCT, or consolidation Treatment Phase; incidence reflects the number of patients
experiencing at least one TEAE associated with at least one of the study treatments.

Infusion-related reactions

At median follow-up of 18.8 months, infusion-related reactions (IRRs) of any grade associated with
daratumumab were observed in 35.4% of the patients, with 26.9% experiencing IRR at first infusion,
1.9% with the second infusion, and 11.7% cumulative with subsequent infusions (the latter mainly
occurring at the first infusion after ASCT (10.7%)).(43, 44) (43, 81) The IRRs were mostly limited to
Grade 1 or 2 events (Table 42). The preferred terms and severity of IRRs were consistent with those
previously reported following daratumumab mono- and combination therapy. The most common IRRs
were general disorders and administration site conditions which included chills (5.6%) and pyrexia
(3.7%). Overall, IRRs were manageable with a low frequency of Grade 3 or 4 events (3.5%) low rates of
discontinuation (0.6%) and no fatal events.

As referred to in Section B.1.2, a licence extension for a subcutaneous (SC) formulation of
daratumumab was received in June 2020. Results from the non-inferiority phase Il study COLUMBA
demonstrated that the rate of IRRs was significantly reduced with SC versus IV (12.7% vs 34.5%; odds
ratio, 0.28; 95% CI, 0.18-0.44; P <0.0001).(104) It is therefore anticipated that IRRs associated with
administering DBTd will be substantially reduced following the availability of daratumumab as a SC
injection.

Table 42: Treatment-emergent IRRs during induction/ASCT/consolidation phase by system
organ class and preferred term and maximum toxicity grade (CASSIOPEIA, safety
population)(43, 44)

All Grades n (%) Grade 3 n (%) Grade 4 n (%) Grade 5 n (%)

Total number of

0, 0, o]
patients with IRRs 190 (35.4%) 17 (3.2%) 2 (0.4%) 0
Total number of
patients with IRRs 25 (4.7%) 0 0 0

in more than 1
infusion

MedDRA system organ class

General disorders

and administration 60 (11.2%) 2 (0.4%) 0 0
site conditions
Chills 30 (5.6%) 0 0 0
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Pyrexia 20 (3.7%) 1(0.2%) 0 0
Chest discomfort 5 (0.9%) 0 0 0
Feeling hot 3 (0.6%) 0 0 0
Malaise 3 (0.6%) 0 0 0
Chest pain 2 (0.4%) 1(0.2%) 0 0
Hyperthermia 2 (0.4%) 0 0 0
Infusion sit_e 2 (0.4%) 0 0 0
extravasation

Inject_ion site 1(0.2%) 0 0 0
swelling

E;)irrm]—cardlac chest 1(0.2%) 0 0 0
Peripheral swelling 1(0.2%) 0 0 0
Respiratory,

thoracic and o o o

mediastinal 58 (10.8%) 5 (0.9%) 2 (0.4%) 0
disorders

Dyspnoea 20 (3.7%) 2 (0.4%) 0 0
Cough 16 (3.0%) 0 0 0
Throat irritation 7 (1.3%) 0 0 0
Rhinorrhoea 6 (1.1%) 0 0 0
Bronchospasm 5 (0.9%) 1(0.2%) 1(0.2%) 0
Nasal pruritus 2 (0.4%) 0 0 0
Respiratory o

disorder 2 (0.4%) 0 0 0
Acute respiratory o o

distress syndrome 1(0.2%) 0 1(0.2%) 0
Asthmatic crisis 1(0.2%) 0 0 0
Choking sensation 1(0.2%) 0 0 0
Laryngeal o o

discomfort 1(0.2%) 1 (0.2%) 0 0
Laryngeal oedema 1(0.2%) 0 0 0
Laryngospasm 1 (0.2%) 0 0 0
Nasal congestion 1(0.2%) 1(0.2%) 0 0
Pharyngeal o

hypoesthesia 1(0.2%) 0 0 0
Pulmonary o o

embolism 1(0.2%) 1(0.2%) 0 0
Respiratory 1(0.2%) 0 0 0
distress
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Sf;';itfrfry 1(0.2%) 0 0 0
Rhinitis allergic 1(0.2%) 0 0 0
Sneezing 1 (0.2%) 0 0 0
Sastrointestinal 43 (8.0%) 0 0 0
Vomiting 25 (4.7%) 0 0 0
Nausea 18 (3.4%) 0 0 0
Abdominal pain 3 (0.6%) 0 0 0
Diarrhoea 3 (0.6%) 0 0 0
Odynophagia 1(0.2%) 0 0 0
Palatal oedema 1 (0.2%) 0 0 0
Skin and

subcutaneous 43 (8.0%) 4 (0.7%) 0 0
tissue disorders

Rash 15 (2.8%) 2 (0.4%) 0 0
Urticaria 9 (1.7%) 0 0 0
Erythema 8 (1.5%) 0 0 0
Pruritus 7 (1.3%) 1 (0.2%) 0 0
Hyperhidrosis 3 (0.6%) 0 0 0
Angioedema 1 (0.2%) 1 (0.2%) 0 0
Dermatiis 1(0.2%) 0 0 0
Dermatitis allergic 1(0.2%) 0 0 0
Rash generalised 1 (0.2%) 0 0 0
Rash macular 1(0.2%) 0 0 0
E:;Sg:acu'ar' 1(0.2%) 0 0 0
Rash vesicular 1 (0.2%) 0 0 0
Vascular disorders 30 (5.6%) 8 (1.5%) 0 0
Hypertension 19 (3.5%) 8 (1.5%) 0 0
Hypotension 6 (1.1%) 0 0 0
Hot flush 3 (0.6%) 0 0 0
Flushing 1(0.2%) 0 0 0
Vasoconstriction 1 (0.2%) 0 0 0
gi‘:g"rg‘;fssy“em 18 (3.4%) 2 (0.4%) 0 0
Tremor 6 (1.1%) 1(0.2%) 0 0
Headache 3 (0.6%) 0 0 0
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Paraesthesia 3 (0.6%) 0 0 0
Aphonia 1(0.2%) 0 0 0
Burning sensation 1 (0.2%) 0 0 0
Dizziness 1(0.2%) 0 0 0
Head discomfort 1(0.2%) 0 0 0
Migraine 1 (0.2%) 1(0.2%) 0 0
Somnolence 1(0.2%) 0 0 0
Cardiac disorders 7 (1.3%) 0 0 0
Tachycardia 5 (0.9%) 0 0 0
Atrial fibrillation 1(0.2%) 0 0 0
Sinus tachycardia 1(0.2%) 0 0 0
Eye disorders 6 (1.1%) 1(0.2%) 0 0
Vision blurred 4 (0.7%) 0 0 0
Asthenopia 1(0.2%) 0 0 0
Eye swelling 1(0.2%) 1(0.2%) 0 0
Visual impairment 1(0.2%) 0 0 0
Immune system 5 (0.9%) 0 0 0
Hypersensitivity 5 (0.9%) 0 0 0
Musculoskeletal

and connective 4 (0.7%) 0 0 0
tissue disorders

Back pain 1 (0.2%) 0 0 0
Bone pain 1(0.2%) 0 0 0
Muscle spasms 1 (0.2%) 0 0 0
Pain in jaw 1 (0.2%) 0 0 0
s 06w : : :
Anxiety 3 (0.6%) 0 0 0
rectersd | 2aw : : :
Rhinitis 1(0.2%) 0 0 0
Sinusitis 1(0.2%) 0 0 0
Investigations 2 (0.4%) 0 0 0
Qgensauraton |5 0. : : :
Vertigo 1(0.2%) 0 0 0
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Injury, poisoning
and procedural 1(0.2%) 0 0 0
complications

Infusion related 1(0.2%) 0 0 0
reaction

Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; DBTd =
daratumumab, bortezomib, thalidomide and dexamethasone; IRR = infusion-related reactions; TEAE = treatment-
emergent adverse event.

Note: AEs are reported using MedDRA version 20.0. During the transplant period, according to protocol, only limited AE
were collected. Percentages are calculated with the number of patients in each group as denominator.

B.2.11 Ongoing studies

A summary of ongoing studies that should provide additional clinical evidence for daratumumab in front-
line transplant-eligible MM is shown in Table 43.
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Table 43: Clinical trials for the evaluation of daratumumab in NDTE MM patients(105-108)

diagnosed MM.

Study Target Primary Phase | N Efficacy hypothesis Trial start | Estimated | Interim data
indication/ objective date trial before
population completion | completion?

date
MMY 3006 Daratumumab in | To compare the [l 886 | The study is designed to achieve a power | September August, November
(CASSIOPEIA) | combination with efficacy of of 80% to detect a 25% reduction in the 22,2015 2024 20202
—Part 2 bortezomib, daratumumab risk of progression or death (i.e. a PFS
thalidomide and as single agent increase from 45 months to 60 months
dexamethasone for | in maintenance corresponding to a 0.75 HR
the treatment of compared to daratumumab maintenance versus
adult patients with observation observation with a log-rank test [two-
newly diagnosed only in terms of sided alpha is 0.05]).
MM who are PFS in patients
eligible for high- with newly
dose diagnosed MM
chemotherapy with | when used after
ASCT ASCT and
consolidation
therapy
MMY3014 Daratumumab in | To compare the [l 690 | The study is designed to achieve a power | December | November, April/May
(PERSEUS) combination with efficacy of of 85% to detect a 31% reduction in the 14, 2018 2029 20212
bortezomib, daratumumab risk of progression or death (i.e. a PFS
lenalidomide and | when combined increase to 91 months from 63 months
dexamethasone for with corresponding to a 0.69 HR DBLd versus
the treatment of bortezomib, BLd with a log-rank test [two-sided alpha
adult patients with lenalidomide is 0.05]).
ne'\\//lv:\y//l diagnosed and In addition, it will also achieve
who are dexamethasone imatelv 70% power to detect a
eligible for high- | (DBLd) to that zasﬁfrox'ma. y 270 P _
: o reduction in the risk of death (HR:
dose of bortezomib, 0.75) DBLd versus BLd with a log-rank
chemotherapy with lenalidomide ' test (two-sided alpha=0.05)
ASCT. and pha=u.uo).
dexamethasone
(BLd), in terms
of PFSin
patients with
newly
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MMY2004 Daratumumab in To determine if Il 224 | The study is designed to achieve a power | August 29, | January 25, | 2-year update
(GRIFFIN) combination with the addition of of 80% to detect an absolute 15% 2016 2022 expected
lenalidomide, daratumumab increase over 35% in post-consolidation December
bortezomib, and to lenalidomide- sCR rate using a 1-sided likelihood ratio 2020
dexamethasone for bortezomib- test at the 10% significance level.
the treatment of dexamethasone
adult patients with (DLBd) will
newly diagnosed increase the
MM who are proportion of
eligible for high- participants
dose achieving sCR,
chemotherapy with | by the time of
ASCT. completion of
post ASCT
consolidation
treatment,
compared with
LBd alone.
MMY2012 Daratumumab in To evaluate Il 101 | The study is designed to achieve an 80% | November | September n/a
(LYRA) combination with | CR+VGPR rate power to detect an absolute 20% 9, 2016 30, 2020
cyclophosphamide, following 4 increase over 60% with Dara-CyBorD in
bortezomib, and cycles of CR+VGPR rate using a 5% 1-sided
dexamethasone induction significance level.
(Dara-CyBorD) in therapy of
previously Dara-CyBorD,
untreated and in previously
relapsed patients untreated
with MM. subjects, and in
relapsed
subjects with
multiple
myeloma.

Key: ASCT = autologous stem cell transplant; DBLd = daratumumab, bortezomib, lenalidomide and dexamethasone; BLd = bortezomib, lenalidomide and dexamethasone; HR =
hazard ratio; MM = multiple myeloma; n/a = not applicable; PFS = progression-free survival.

@ These timelines represent a best estimate as the exact timing of interim analysis is event-driven.
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B.2.12 Innovation

Currently, there is no cure for MM. The primary goal of therapy is therefore to induce remission and
delay disease progression. With each relapse, it becomes more challenging to induce a deep and
durable response to treatment, with high attrition rates between lines of therapy highlighting the need to
treat patients with the most efficacious regimens first. Despite several new treatments having been
approved in later lines during the past decade, there has been limited progress in the development of
new effective regimens for the management of NDTE MM patients with no new licenced therapy
approved since BTd in 2013.(44) All patients eventually relapse leading to poorer prognosis,
highlighting the high level of unmet need that still exists. Treatments that can offer prolonged periods of
remission and treatment-free intervals are highly valued by patients, as reported in patient preference
surveys (refer to Section B.1.3.3).

Daratumumab is a first-in-class, fully human IgG1k mAb that binds to CD38, a protein that is
overexpressed on the surface of MM cells. It works by targeting the tumour directly and indirectly (refer
to Figure 26), as well as uniquely modulating the immune system in a way that is not typically seen in
monoclonal antibodies; put simply, it boosts patients’ immune system.(3, 4) It is the combination of
these direct and indirect immunomodulatory effects that explain the step-change in efficacy for this
indication observed with daratumumab.

Figure 26: The multiple mechanisms of action of daratumumab

DIRECT ON-TUMOR actions may contribute IMMUNOMODULATORY actions
to RAPID response may contribute to
DEEP & DURABLE response

CDC - ‘ %" f} .—— Modulation of tumor
; = - 12 microenvironment

Clonal expansion of

ADCC cytotoxic T cells
Increase in
8 - PelperTceIls
Increase in CD8* > o
granzyme B* cells “
Apoptosis , A2 v i

Depletion of CD38*
immunosuppressive cells

MYELOMA CELL DEATH

Key: ADCC = antibody-dependent cell-mediated cytotoxicity; ADCP = antibody-dependent cellular phagocytosis; CDC =
complement-dependent cytotoxicity.

CD38 is a distinct and novel target from those of other approved agents for MM due to its universal
expression in plasma and myeloma cells. This universal expression not only allows daratumumab to
induce myeloma cell death through multifactorial mechanisms (see above), but also means
daratumumab is effective, irrespective of clonal heterogeneity. Clonal heterogeneity is a consequence
of the genetically complex nature of MM, which develops from the continued accumulation of genetic
abnormalities over time. This results in sub clones of plasma cells with considerable genetic
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heterogeneity that contribute to the progression of MM and the development of drug resistance.(13,
109-111) One of the challenges of treatment to date has been to find options that effectively target and
eliminate all clonal and subclonal mutations — clones that remain following treatment will re-populate the
disease via clonal expansion and evolution. The concept of clonal heterogeneity contributing to disease
progression in MM led to the strategy of adopting combination therapies to eradicate both the dominant
and minor clones. Combination treatment strategies are now recommended for routine clinical practice
by the International Myeloma Working Group. As noted above, CD38 is a distinct and novel target from
those of other approved agents for MM and this, together with its high efficacy and favourable safety
profile, make daratumumab an ideal candidate for combination therapy.

In the CASSIOPEIA trial, DBTd, demonstrated a statistically significant improvement in efficacy versus
existing SOC, BTd triplet therapy, in terms of response post-consolidation (sCR, CR or better, VGPR or
better, and MRD-negative rate). These unparalleled responses have translated into a 51% reduction in
the risk of progression or death for the DBTd group versus the BTd group after median follow-up of 29.2
months and already a trend for improved OS. Indeed there is evidence that the mortality rate for
patients treated with DBTd who achieve MRD negativity resembles that of the general population,
providing hope of long-term disease control and a functional cure for some patients (Section B.2.6).(43,
44) It is the combination of direct and indirect immunomodulatory effects which drive significantly
deeper responses that explain the exceptional efficacy for this indication observed with daratumumab.

B.2.13 Interpretation of clinical effectiveness and safety evidence

Strengths and limitations of the clinical evidence base

CASSIOPEIA was a registrational quality phase Ill RCT that directly compared DBTd against the
relevant active comparator BTd. Results from the PHE linked dataset analysis, along with market
research data and UK clinical expert opinion indicate that BTd is SOC induction therapy for NDTE MM
patients in England.(1, 2, 112)

CASSIOPEIA was a high-quality, active-controlled study conducted in line with ICH guidelines on Good
Clinical Practice (GCP), and applicable regulatory and country-specific requirements. Steps taken to
ensure the accuracy and reliability of the data included the selection of qualified investigators and
appropriate study sites, review of protocol procedures with the investigator and study-site personnel
before the study, periodic monitoring visits by sponsor representatives, and direct transmission of
clinical laboratory data from a central laboratory into the sponsor’s data base. The study had an open
label design because of the difference in mode of administration for the trial drugs (daratumumab
infusions are administered over a longer duration than bortezomib injections). However, the risk for bias
was minimised since patients were randomised using a central interactive web response system
(IWRS). In addition, outcomes were reviewed by an Independent Data Monitoring Committee (IDMC)
which considered efficacy and safety outcomes to be robust, leading to regulatory approval by EMA. A
summary of the quality of the CASSIOPEIA trial is presented in Section B.1.1.

Relevance of response outcomes and MRD status

The definitions of treatment response and disease progression developed by the IMWG in 2006,
updated in 2014, are widely used in clinical practice.(48, 59) In recognition of the high levels of
complete response being achieved with newer treatments, consensus criteria on the assessment of
MRD negativity were published by IMWG in 2016.(64) MRD is a more sensitive measure of disease
burden than the measures of clinical response defined by the IMWG revised uniform response criteria
(including sCR, CR and VGPR).(61) It is linked to depth of response and long-term outcomes. Indeed, a
recently expanded meta-analysis demonstrated that MRD-negative status is associated with prolonged
PFS and OS in NDTE MM (refer to Section B.3.3.2).(45) In CASSIOPEIA, a statistically significant
higher rate of patients achieving MRD negativity was observed for DBTd versus BTd,(43) with landmark
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analysis of survival by MRD status indicating significantly better PFS and OS for MRD-negative patients
relative to MRD-positive patients (refer to Section B.2.6.3).

Whilst the routine assessment of MRD negativity is not yet established in UK clinical practice, the
positive link between MRD negativity and long-term survival outcomes means that MRD negativity is a
highly relevant prognostic marker associated with substantial clinical benefit. Over and above depth of
response, the landmark analysis from CASSIOPEIA also supports a daratumumab treatment effect,
with improved survival in the DBTd arm versus BTd seen for both MRD-positive and MRD-negative
patients. Evidence of a daratumumab treatment effect regardless of MRD response is

I (his treatment effect reflects deeper responses

for DBTd treated patients, as indicated by a higher proportion of patients achieving MRD negativity
measured by NGS at a greater sensitivity threshold of 10 (see Section B.2.6.1), as well as the deeper
conventional response according to IMWG achieved with daratumumab in MRD-positive patients.

Generalisability of CASSIOPEIA to clinical practice in England

CASSIOPEIA was a multicentre, international trial that enrolled participants generally representative of
NDTE MM patients in England. While all patients were recruited outside of the UK, all the sites were in
countries with similar demographics to the UK (France, Belgium and the Netherlands). Expert clinical
opinion indicated that while patients recruited in CASSIOPEIA were generally a little younger, and
excluded patients with severe renal impairment, baseline demographic and disease characteristics
were otherwise broadly similar to clinical practice in England.(1) This assessment is supported by a
comparison of patient characteristics between the PHE linked dataset analysis and the BTd arm of
CASSIOPEIA (see Section B.3.3.2). Whilst baseline demographic and clinical characteristics in
CASSIOPEIA were well balanced between the two treatment arms, a revised international staging
system for response (R-ISS) indicated a poorer prognosis for patients recruited into the DBTd arm of
the study, with 71.6% classified as stage Il compared to 63.7% for BTd (see Section B.2.3.2). In this
regard, it is important to recognise the potential for the clinical efficacy results in terms of response
rates and survival (PFS/OS) to be biased against daratumumab in favour of BTd.

The relevant comparator for this submission is BTd as induction therapy only, therefore the efficacy of
BTd in CASSIOPEIA is not fully generalisable to UK clinical practice. When considering the response
rates observed in CASSIOPEIA (post-induction, post ASCT and post consolidation) it is clear that the
relative effectiveness of DBTd versus BTd in CASSIOPEIA will be an underestimate of the relative
benefit of DBTd compared to current clinical practice. That is, induction, ASCT and consolidation with
BTd delivers greater levels of sCR than BTd induction and ASCT only (20.3% post-consolidation sCR
versus 9.4% post-transplant sCR).(44)

Maintenance treatment administered in Part 2 of CASSIOPEIA differs from clinical practice in England
where maintenance therapy is not recommended by NICE or routinely commissioned by NHS England
for NDTE patients. In CASSIOPEIA, 50% of patients on each arm who achieved at least a partial
response were re-randomised to receive daratumumab monotherapy as maintenance treatment. To
address potential confounding by the subsequent maintenance therapy, a prespecified IPW analysis of
PFS was performed by a sequestered group independent of the study team to provide an unbiased
estimate of treatment benefit for DBTd compared to BTd irrespective of subsequent maintenance
treatment. As noted in Section B.2.6.2 the results of this analysis demonstrate that the relative
treatment effect for PFS was maintained. Thus, whilst absolute survival outcomes for both DBTd and
BTd may be better than expected in routine clinical practice in England, the relative treatment benefit
for DBTd versus BTd is generalisable to outcomes expected in the real world. Indeed, as noted above,
is likely to be a conservative estimate given BTd administered in CASSIOPEIA included 2 cycles of
consolidation.
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Finally, it is noted that the thalidomide daily dose of 100 mg/day used in CASSIOPEIA is different to the
dosing schedule in the BTd label which recommends a gradual increase in thalidomide dose from 50
mg/day to 200 mg/day.(113) Clinical expert feedback has, however, confirmed the modified thalidomide
dose used in CASSIOPEIA is consistent with BTd administration in clinical practice in England.(1, 114,
115) An MAIC analyses of the modified BTd dosing has also demonstrated similar or better efficacy
(and a similar safety profile) compared with the BTd label (OS HR=0.640; 95% CI, 0.363-1.129,
p=0.121; PFS HR=0.672; 95% CI 0.467-0.966, p=0.031 for BTd dosing in CASSIOPEIA versus BTd
label), while a flat daily dose of 100 mg/day also helped mitigate the risk of heterogeneity in daily dosing
administered in the CASSIOPEIA trial.(116)

Principal findings of the clinical evidence base

In the CASSIOPEIA trial, DBTd resulted in an unprecedented clinical benefit that was both statistically
significant and clinically meaningful when compared with BTd alone (refer to Section B.2.6).(43, 44)
The addition of daratumumab to BTd resulted in significantly deeper post-consolidation responses (100
days post-ASCT) as measured by the rate of sCR, CR or better and MRD negativity compared with BTd
alone.(43, 44) Importantly, these benefits were observed consistently across all prespecified subgroups
of the ITT population in the latest analysis of the CASSIOPEIA trial (PHA) (refer to Section B.2.7 and
Appendix E), making them more likely to be reproducible in clinical practice. The relationship between
MRD negativity and improved PFS and OS is established in front-line myeloma (including transplant-
eligible patients), having been demonstrated through SLR and meta-analysis of studies reporting MRD
status and survival outcomes (refer to Section B.3.3.2 and Appendix M for further details).(61, 63)

In CASSIOPEIA, the significant differences in post-consolidation MRD-negative rates between DBTd
and BTd is already being translated to better long-term outcomes, as demonstrated by a 51% reduction
in the risk of disease progression or death for patients treated with DBTd after median follow-up of 29.2
months (refer to Section B.2.6.2). (43, 44) Whilst overall survival data remains immature, there is
already a strong trend towards improved outcomes for DBTd treated patients (refer to Section B.2.6.2).
A statistically significant survival benefit can reasonably be expected given the highly statistically
significant improvement in MRD negativity observed, and the relationship between MRD negativity and
OS. In addition, there is evidence to support a daratumumab treatment effect regardless of MRD status,
as shown in the CASSIOPEIA landmark analysis and also demonstrated in

I 2 6 .3 (ndeed, survival outcomes for patients treated with

DBTd who achieve MRD negativity resemble general population mortality, providing hope of a
functional cure for some patients.

In the absence of a viable network of studies with sufficient comparability to inform an NMA, an
unanchored MAIC was performed to compare PFS and OS for DBTd versus both BCd and Bd (refer to
Section B.2.9). The feasibility of conducting an MAIC based on response was explored, however only
the CASSIOPEIA trial reported data on post-consolidation MRD negativity that could be used to inform
the economic model. The MAIC analysis demonstrated a || GG - < s
of both PFS and OS for DBTd compared with BCd and Bd in patients with NDTE MM.
-
I Thc results of the MAICS regarding the
comparative efficacy of BTd (i.c. | GGG - < consistent with clinical

expert opinion and also a naive comparison of real world data from the PHE linked dataset analysis
(refer to Section B.2.9.5).

In CASSIOPEIA, HRQoL was generally maintained for patients treated with DBTd compared to BTd,
with clinically and statistically significant improvement in pain, and statistically significant improvements
in emotional functioning and cognitive decline (refer to Section B.2.6.4).(43, 44) As noted earlier,
improvements in pain and cognitive functioning are closely aligned to MM patient preferences.(34, 35)
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Importantly, HRQoL assessment showed no negative HRQoL impact of the quadruplet DBTd therapy
over the standard BTd triplet, suggesting that patients treated with DBTd may achieve improved clinical
outcomes (i.e. PFS and OS) versus SOC triplet therapy, without significant detriments in HRQoL as a
result of the addition of daratumumab.

DBTd was also well-tolerated in CASSIOPEIA, with clinically manageable side effects consistent with
the known safety profiles of daratumumab monotherapy and the BTd regimen (refer to Section
B.2.10).(43, 44) No new safety signals were identified.(43) IRRs associated with the use of
daratumumab were mild and manageable and are anticipated to reduce significantly with the use of SC
daratumumab.(43) Furthermore, SC daratumumab is expected to improve convenience for patients with
administration time reduced from several hours to approximately 5 minutes.(104)

Over and above the significant clinical benefits of DBTd, the fixed treatment duration and a substantial
increase in the treatment-free period post induction/consolidation therapy is highly valued by patients
and carers alike to allow quality time with loved ones and to ‘not always think of the disease’. The
efficacy and safety of daratumumab, and the impact of achieving sustained remission on patient
HRQoL, has been included as part of the cost-effectiveness analysis presented in Section B.3.
However, the positive effect that treatment with DBTd could have on informal carers in terms of reduced
anxiety/depression and being able to return to work is not captured as part of these analyses. Similarly,
the psychological impact of achieving a sustained period of treatment-free remission, in terms of the
sense of hope that patients and carers may experience in place of the fear of relapse, is not intrinsically
captured as part of the QALY framework.
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B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

In order to identify evidence relating to the HRQoL and utility (humanistic burden) and cost/resource
use (economic burden) that may be of relevance to this submission, two SLRs were conducted (refer to
Appendices G, H and I). As part of the economic SLR, published economic evaluations of interventions
for transplant-eligible patients with newly diagnosed MM were also identified.

No published economic evaluations of DBTd in this indication were identified in either the original or
updated SLR searches, however published documents for UK HTA of bortezomib as BTd or Bd were
identified (SMC ID 927/13 and NICE TA311) and have been used to inform inputs and assumptions for
the model.(27, 117) A summary of the cost-effectiveness analyses submitted by Janssen to NICE and
the Scottish Medicines Consortium (SMC) as part of TA311 and ID 927/13, respectively, is presented in
Table 44.
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Table 44: Summary list of published cost-effectiveness studies

multiple myeloma,
eligible for high dose
therapy and SCT

Incremental
QALYs for BTd
versus Td: 1.04

Incremental costs
for BTd versus Td:
£24k

Study Year Summary of model Patient population QALYs Costs (currency) ICER (per
(intervention, (intervention, QALY
comparator) comparator) gained)

NICE 2014 | Markov state-transition cohort model with Adult patients with Company Company Company
TA311(27) health states based on response to induction | previously untreated submission base submission base submission
therapy (CR, PR or NR), followed by health multiple myeloma, case: case: base case:
states representing subsequent lines of eligible for high dose . .
therapy. A proportion of patients were therapy and SCT BTd: 4.00 BTd: £72,815 _il_;’%v;rzugz
assumed to receive SCT following induction Td: 3.06 Td: £49,414 ' ’
therapy. per QALY
gained
OS data from the pivotal trials were
immature and so OS in the model was
dependent on the level of post-induction
response achieved.
The cost-effectiveness of BTd was assessed
versus Td. Comparisons were also made for
PAD and Bd versus VAD.
SMC ID 2014 | See above. The same model structure was Adult patients with Not reported in Not reported in As reported in
927/13(117) used for the submission to the SMC. previously untreated DAD DAD DAD:

BTd versus
Td: £23,077
per QALY
gained

Key: Bd = bortezomib and dexamethasone; BTd = bortezomib, thalidomide and dexamethasone; CR = complete response; DAD = Detailed Advice Document; ICER =
incremental cost-effectiveness ratio; NR = no response; OS = overall survival; PAD = bortezomib, doxorubicin and dexamethasone; PR = partial response; QALYs = quality-
adjusted life years; SCT = stem-cell transplantation; SMC = Scottish Medicines Consortium; Td = thalidomide and dexamethasone; VAD = vincristine, doxorubicin,
dexamethasone.
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B.3.2 Economic analysis

A de novo cost-utility analysis (CUA) has been conducted for the purpose of this appraisal and is
described below.

The aim of this economic analysis was to determine the cost-effectiveness of DBTd versus BTd
as a treatment for adult patients with newly diagnosed MM who are eligible for ASCT. The
analyses have been conducted from the perspective of the NHS in England taking into account
direct costs and benefits.

The economic evaluation was structured as follows:

Health outcomes are measured both in terms of life years gained (LYG) and QALY's gained

Primary outcome measure for the economic evaluation is the ICER (cost per QALY gained) for
the comparison of DBTd versus BTd

Clinical effectiveness for DBTd and BTd is measured through OS and PFS, which have been
modelled to be dependent on post-consolidation MRD status using a landmark analysis
approach

All relevant treatment-specific costs are considered including cost of the medicine,
administration costs, and adverse event costs

Costs associated with concomitant medicines and medical resource use are also included

The time horizon used is equivalent to a lifetime time horizon (the maximum age that could be
reached in the model is 100 years old)

The discount rate is set to 3.5% for both costs and benefits, as specified in the NICE reference
case

B.3.2.1 Patient population

The patient population for the economic evaluation was adult patients with newly diagnosed MM
who are eligible for ASCT. This is consistent with the licensed indication for daratumumab that is
of interest for this submission and the patient population included in the CASSIOPEIA trial.(5, 43)

The characteristics of patients entering the model were based on the baseline demographic and
disease characteristics of the ITT population recruited in CASSIOPEIA (refer to Section B.2.3.2).
As noted in Section B.2.13, clinical expert feedback was that patients recruited in CASSIOPEIA
were generally a little younger than expected in clinical practice in England, and excluded
patients with severe renal impairment, but were otherwise considered broadly similar.(1)

Age and gender are included in the model to determine general population mortality inputs
(refer to Section B.3.3.2)

Body weight and body surface area (BSA) are included in the model in order to calculate the
drug acquisition costs of treatments that are dosed based on weight (e.g. daratumumab, in the
scenario analysis) or BSA (e.g. bortezomib) (refer to Section B.3.5.1)
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Table 45: Patient baseline characteristics in the cost-utility analysis(44)

Characteristic Value
Mean age of patients (years) 56.6

Mean weight of patients (kg) 75.67
Mean BSA of patients (m?) 1.88

Male (%) 58.5%
Key: BSA = body surface area.

B.3.2.2 Model structure

The CASSIOPEIA trial represents the main source of evidence for this submission. A standard
partitioned survival model was initially explored which directly extrapolated PFS and OS based
on the observed trial data (refer to Section B.3.3.2). However, due to the general good prognosis
of NDTE patients, survival data is immature (as described in Section B.2.6). Consequently, there
was considerable variation and uncertainty in the long-term survival extrapolations.

A response-based model was therefore developed in which estimates of long-term survival were
based on the level of response achieved by patients following receipt of induction, ASCT and
consolidation therapy (see full description below). This model structure was primarily selected as
it acknowledges underlying patient heterogeneity, and supports the incorporation of external data
with longer follow-up to inform the relationship between response and long-term survival
outcomes. The use of a response-based model is also consistent with the modelling approach
taken in the appraisal of bortezomib as an induction therapy for patients eligible for SCT (TA311),
the only other therapy to be assessed by NICE in the newly diagnosed, transplant-eligible
setting.(27) A comparison between the approach taken in this submission and the approach
taken in TA311 is provided in Table 46 below.

Rather than use a state-transition modelling approach, as per TA311, the response-based
approach to modelling survival in this submission has been conducted within a 3-state partitioned
survival modelling framework. The partitioned survival approach provides greater flexibility for
incorporating external sources of survival, from which only summary data may be available, and
given the similarity between the treatment arms in terms of the treatment pathway following
disease progression, there is limited advantage in being able to model the subsequent lines of
therapy as individual health states. By directly modelling study-observed events, the partitioned
survival modelling approach is also likely to provide estimates of survival that closely match the
observed survival from the original studies. Uncertainty in long-term survival can also be
explored via the use of alternative distributions to extrapolate survival.

The partitioned survival model used in this submission consists of three health states:
Progression-free (PF), Progressed disease (PD) and Death. The occupancy of health states over
time was derived from the survival curves (PFS and OS), as described below and shown in
Figure 27:

e The proportion of patients occupying the PF state was calculated as the proportion alive and
progression-free (based on PFS curve)

e The proportion of patients occupying the PD state was calculated as the proportion alive (based
on OS curve) minus the proportion of patients alive and progression-free (based on PFS curve)
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e The proportion of patients occupying the death state was calculated as the proportion who had
died (based on OS curve)

Figure 27: Partitioned survival model structure

Cumulative
probability of !
survival
0.754
Death
0.50- PD OS
0.25+ PFS
PFS
0 3
Time

Key: OS = overall survival; PD = progressed disease; PFS = progression-free survival.

To incorporate response into the analysis, PFS and OS were both modelled to be dependent on
whether patients had achieved a response to treatment, with separate survival inputs used for
‘responders’ and ‘non-responders’. In the model, response has been based on MRD negativity,
which, as described in Section B.2.3.1, is a more sensitive measure of response than traditional
assessments (e.g. based on CR), and several studies have been published demonstrating the
benefits of achieving MRD-negative status following induction therapy and ASCT, in terms of
prolonged OS and PFS.(61, 63)

In Part 1 of the CASSIOPEIA trial, MRD negativity was assessed post-induction and after
consolidation therapy (100 days post-ASCT) as a secondary outcome (refer to Section
B.2.6).(43) Data from the CASSIOPEIA trial on post-consolidation MRD negativity have been
used to inform the levels of response achieved in each treatment arm in the model (refer to
Section B.3.3.1). The use of post-consolidation response rather than post-induction response
ensures that the impact of ASCT and consolidation therapy is captured in the efficacy
assessment.

As described in Section B.2.6.3, in order to mitigate against the effect of immortal time bias
(patients needed to survive to experience the event), a ‘landmark’ approach was taken in the
model whereby survival was only modelled to be dependent on response after a specific
‘landmark’ timepoint. The post-consolidation response assessment timepoint in CASSIOPEIA
(100 days post-ASCT) was chosen as the landmark point in the model to align with the MRD
negativity data used to establish whether patients had achieved a response. Survival (PFS and
0OS) before and after the landmark point were modelled as follows (refer also to Figure 28):

e Pre-landmark point: PFS and OS based on the observed survival data from the CASSIOPEIA
trial (ITT population, PHA; median follow-up = 29.2 months) from the time of randomisation

o Post-landmark point: PFS and OS based on the extrapolation of survival data from the time
of post-consolidation response, with PFS and OS modelled separately for patients who achieve
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MRD-negative status (MRD-) and those who do not (MRD+) at the post-consolidation
assessment timepoint (refer to Section B.3.3.2 for the survival inputs used)

Figure 28: Response-based approach incorporating landmark analysis

—0OS (pre-landmark) MRD+ OS (post-landmark)
—MRD- OS (post-landmark) ----- Landmark point

Proportion of patients alive (%)

25 i e

0 : .
Time

Key: MRD = minimal residual disease; OS = overall survival; PFS = progression-free survival.
The diagram uses OS as an example. The same is also done in the model for PFS.

The mean time from the start of induction therapy to 100 days post-ASCT in CASSIOPEIA was
approximately 37 weeks in both treatment arms, and a model cycle of 4 weeks was chosen in
order to align with the 28-day treatment cycles for both DBTd and BTd (see Section B.3.2.3).(44)
The pre-landmark period therefore corresponded to cycles 0—8 of the model with the post-
landmark period covering the remainder of the model time horizon from cycle 9 onwards.

Features of the economic analysis

A summary of the features of the CUA presented as part of this submission compared to those
included in TA311, the only other NICE appraisal of a treatment for newly diagnosed patients
with MM who are eligible for ASCT, is presented in Table 46.
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Table 46: Features of the economic analysis

Previous appraisals

Current appraisal

post-induction response (CR,
PR, NR)

State-transition model framework
with health states for 2" line, 3
line and further lines. Transition
probabilities for transitions to
later lines of therapy were not
based on response or the
treatment received at 1%t line

post-consolidation MRD
negativity (MRD- or MRD+)

Partitioned survival model in
which the cost of subsequent
therapies is included in the PD
health state

Factor ——
TA311 Chosen values Justification
Time Lifetime (30 years) Lifetime (40 years) Consistent with the NICE reference case
horizon
Model Response-based model, with Response-based model, with In both TA311 and this submission, a response-based model, using
structure | survival outcomes based on survival outcomes based on data from external sources to inform the relationship between

response and long-term survival outcomes, was used due to the
immaturity of survival data from the 15t line trials.

Whereas TA311 aimed to capture the benefit of BTd derived from the
proportion of patients who underwent transplantation, in CASSIOPEIA,
the proportion of patients who completed transplantation were similar
between treatment arms. The benefit of DBTd in this submission is
thus derived from greater depth of response achieved post-
consolidation, leading to improved long-term survival outcomes.

MRD status has been used in this submission as it is a more sensitive
measure of response than traditional assessments (e.g. based on CR),
and several studies have been published demonstrating the benefits of
achieving MRD negativity following induction therapy and ASCT, in
terms of prolonged OS and PFS.(61, 63)

Post-consolidation response has been used (rather than post-induction
response) in order to capture the impact of ASCT and consolidation
therapy on depth of response and therefore long-term survival
outcomes.

Given the similarity between the treatment arms in terms of the
treatment pathway following disease progression, the ability to model
subsequent lines of therapy as individual health states was not
considered to be necessary. A partitioned survival model was therefore
utilised. This approach provides greater flexibility for incorporating
external sources of survival, produces reliable estimates of survival
versus the observed trial data, and allows for uncertainty in long-term
survival estimates to be explored.
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therapy, ASCT and post-ASCT,
including van Agthoven et al.
(2004), Segeren thesis and
Beusterien et al. (2010)

Van Agthoven et al. (2004) was
used for utility values for
subsequent lines of therapy (‘2™
line and 3™ line’ and ‘further
lines’)

derive utility values for the PF
health state (including separate
values for induction therapy,
post-induction to post-
consolidation response, and PF
post-consolidation).

The utility value used in TA311
for the ‘2" line and 3™ line’
health states from van

Treatment | None None No treatment waning effect was applied in the base case analysis as
wanin o . there is no evidence to suggest if, or when, the treatment effect of
effect’? I;];epw:: zg;}égggﬁf f)hnlgoesa,fh ;2 ?nnod d:IllzeSd (t%osglggs;zg(%t Qaratumu_mab on survival would wane over time. A§ well as not being
induction response and was on post-consolidation response |ncIu.ded in TA311, tr_eatment waning was not consm}ered in the
assumed to be constant with and, for DBTA, survival inputs previous NICE appraisals of daratumumab at later lines of therapy
! ’ ' I (TA573 and TA510).
respect to time. In the model, the | are based on the application of
effect of treatment was modelled | HRs (OS and PFS) to the BTd Evidence of a treatment effect with daratumumab in both MRD-
in terms differences in post- arm. In the model, the long- negative and MRD-positive patients was demonstrated by the
induction response and via the term effect of treatment was landmark analysis of the CASSIOPEIA trial (refer to Section B.2.6.3). A
use of transition probabilities for | therefore modelled in terms of treatment effect with daratumumab regardless of MRD response is
progression from post-SCT that | differences in post-
were treatment-dependent as consolidation response and via
well as response-dependent. the application of HRs to the
No treatment waning effect on BTd arm. : Superior survival outcome§ for DBTd pe;tients is
progression post-SCT was In the base case analysis, the drl\(en by deeper responses, apd reflect the unique mechanism of
included in the model. same HRs were applied fér the action Qf daratumumab, which is to modulate the immune system to
entire duration of the remaining better fight the disease.(118, 119)
time in the model. To fully explore uncertainty, and the possibility that the treatment effect
of daratumumab may wane over time, scenario analyses have been
conducted in which the HRs for DBTd versus BTd (PFS and OS) are
set to equal one (i.e. no treatment effect) at specified timepoints in the
model (5- and 10-years). This is considered an extremely conservative
approach, not supported by clinical evidence, however, provides a
useful upper bound to characterise the uncertainty in the daratumumab
treatment effect in the long-term.
Source of | Various sources were used for EQ-5D-5L data from For consistency with the patient population and source of efficacy
utilities utility values for induction CASSIOPEIA were used to inputs used in the model, utility values derived from the CASSIOPEIA

EQ-5D-5L data were preferred in the base case analysis.

As patients are expected to spend a greater period of time in 2"¢ and
3" line, compared to 4™ line, the value of 0.69 from TA311 was used
for the PD health state utility in the model.

Scenario analyses have also been conducted in which lower utility
values were used for PD and in which alternative sources were used
for all health state utility values (refer to Section B.3.8.3).

Company evidence submission template for ID1510
© Janssen-Cilag (2020). All rights reserved

Page 109 of 188




e 1stline: start of treatment to
post-induction response =
0.57

e 1stine: post-induction to
post-SCT response = 0.65

e 1stline (SCT) = various from
0.59 (3 months) to 0.75 (18+
months)

e 1stline (non-SCT) = 0.83 for
CR, 0.76 for PR and 0.65 for
NR

e 2"line and 3 line = 0.69

e Further lines = 0.644

Agthoven et al. (2004) were
used for the PD health state

e PF induction therapy = 0.57

e PF post-induction to post-
consolidation response =
0.68

e PF post-consolidation = 0.73

e PD=0.69

Source of
costs

NHS reference costs and the
British National Formulary

Costs included:

e Drug acquisition and
administration for 1 line and
subsequent therapies

¢ Concomitant medications
(e.g. prophylaxis)

e ASCT costs

e Monitoring costs

e Management of adverse
events (grade 3 and above)

NHS reference costs and the
British National Formulary

Costs included:

e Drug acquisition and
administration for 13t line
and subsequent therapies

e Concomitant medications
(e.g. prophylaxis)

e ASCT costs

e Monitoring costs

e Management of adverse
events (grade 3 and above,
with incidence 25%, plus
any grade nausea and
upper respiratory tract
infections)

e End-of-life cost

Cost assumptions used in the model (administration costs, incidence
of adverse events, monitoring costs, end-of-life cost) have been based
on previous appraisals in MM, including previous daratumumab
appraisals (TA573 and TA510).

The cost of ASCT has been calculated using the approach used in
TA311.

Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; ClI = confidence interval; CR = complete response; DBTd = daratumumab,
bortezomib, thalidomide and dexamethasone; EQ-5D-5L = EuroQol-5D, 5 levels; HR; hazard ratio; MRD; minimal residual disease; NR = no response; OS = overall survival,
PD = progressed disease; PF = progression-free; PFS = progression-free survival; PR = partial response.
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B.3.2.3 Intervention technology and comparators

Intervention

The intervention included in the CUA was DBTd as an induction therapy prior to ASCT and a
consolidation therapy post-ASCT. The treatment protocol included in the model for induction therapy,
ASCT and consolidation therapy in the DBTd arm is consistent with that which was followed in the
CASSIOPEIA trial (refer to Section B.3.5.1 for full details), and the SmPC-recommended posology for
daratumumab in this setting:(5, 44)

e Four 28-day cycles of DBTd as induction therapy
e High-dose chemotherapy and ASCT
e Two 28-day cycles of DBTd as consolidation therapy

In the CASSIOPEIA trial, not all patients completed the full number of cycles of induction or
consolidation therapy. In order to reflect the extent of treatment exposure in the CASSIOPEIA trial, the
number of cycles of induction and consolidation therapy received by patients in the model was based
on data from the trial (see Table 47). The use of CASSIOPEIA to determine the extent of treatment
exposure in the model is consistent with the use of the trial data to also derive efficacy inputs for the
model (refer to Section B.3.3).

In the base case analysis, the cost of DBTd was calculated assuming that patients would receive the
SC formulation of daratumumab (refer to Section B.3.5.1). Non-inferiority between the weight-based IV
formulation of daratumumab (which was used in CASSIOPEIA) and the SC formulation of
daratumumab has been demonstrated as part of the COLUMBA (MMY3012) trial, which was the
primary source of evidence for the license extension granted in June 2020.(104, 120) As such, it is
considered appropriate to use the efficacy data from CASSIOPEIA for DBTd in the model whilst
reflecting the cost to the NHS of the SC formulation.

Comparators

As described in Section B.1.3.4, BTd is the primary comparator in this submission. Bortezomib-based
regimens (BTd or Bd) are the only treatments recommended by NICE for this indication, and clinical
expert opinion indicates triplet-therapy with BTd is considered to represent SOC as an induction
therapy for newly diagnosed MM patients eligible for ASCT.(1, 27) The CUA has therefore been
conducted to assess the cost-effectiveness of DBTd versus BTd.

As with DBTd, the treatment protocol included in the model for the BTd arm was based on the
CASSIOPEIA trial (with full details provided in Section B.3.5.1):

e Four 28-day cycles of BTd as induction therapy
e High-dose chemotherapy and ASCT
e Two 28-day cycles of BTd as consolidation therapy

The use of four cycles of induction therapy is consistent with the bortezomib SmPC, which also
recommends that patients with at least a partial response also receive two additional cycles of
BTd.(113) Whilst consolidation therapy following ASCT is not NICE approved nor routinely funded in
UK clinical practice, feedback from a recent advisory board meeting involving three UK clinicians was
that the use of six cycles of BTd induction in clinical practice was common, with the additional two
cycles often used whilst patients are being scheduled in for stem cell collection and transplant.(1). To
ensure consistency with the efficacy inputs used in the model, which are based on post-consolidation
assessments from CASSIOPEIA, and to better reflect the existing cost to the NHS of BTd induction, the
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cost of two cycles of BTd consolidation therapy was also included in the model. As per DBTd, it was
assumed that not all patients would receive the full number of cycles of induction or consolidation
therapy in the BTd arm, based on data from the CASSIOPEIA trial (Table 47).(43)

In CASSIOPEIA, thalidomide was administered at a dose of 100 mg once daily (QD) in all cycles and
dexamethasone was administered at a dose of 40 mg for Cycles 1-2 and on Days 1 and 2 of Cycles 3—
4, with 20 mg dexamethasone administered on subsequent days of Cycles 3—4.(44) The 100 mg QD
dose of thalidomide was administered to mitigate the risk of heterogeneity in daily dosing during the trial
and UK clinical experts confirmed that the 100 mg QD dose is used to manage adverse events
associated with thalidomide, such as peripheral neuropathy, and represents standard clinical practice in
England.(1, 121) This is however different to the recommended posology in the bortezomib SmPC,
which specifies that thalidomide is initially administered at a dose of 50 mg QD for Days 1-14 of Cycle
1, and if tolerated can be increased to 100 mg QD on Days 15-28 of Cycle 1 and further increased to
200 mg QD for all days in subsequent cycles; and that dexamethasone is administered at a dose of 40
mg on all days of all cycles.(113)

A scenario analysis has therefore been conducted in which the bortezomib SmPC-recommended
posology for thalidomide and dexamethasone is utilised in the calculation of drug acquisition costs for
BTd instead of the posology specified in the CASSIOPEIA trial protocol (refer to Section 6.7.3 for the
results of scenario analyses). The efficacy of BTd in this scenario was assumed to be same as the base
case analysis, and was therefore based on data from the CASSIOPEIA trial. That the modified BTd
dose (100 mg thalidomide QD) has efficacy that is similar to, and certainly no worse than, the SmPC-
recommended dose (up to maximum of 200 mg thalidomide QD) has been demonstrated in naive and
matching-adjusted indirect comparisons between patients receiving the two doses in the CASSIOPEIA
and PETHEMA trials, respectively.(116) In the MAIC, modified BTd was seen to have similar or better
efficacy compared with the BTd label.(116) Refer to Section B.2.13 for further details.

Stem-cell transplantation and consolidation therapy

In the model, the number of cycles of induction and consolidation therapy received by patients in the
DBTd and BTd arms, and the proportion of patients assumed to receive high-dose chemotherapy and
ASCT, were based on data from the CASSIOPEIA trial (Table 47). In order to align with the efficacy
inputs used in the model, these inputs were derived from the ITT population of CASSIOPEIA.

The proportion of patients receiving ASCT and the number of cycles of induction and consolidation
therapy received only directly affected the costs that were applied in the model (refer to Section
B.3.5.1). The efficacy benefits of induction, ASCT and consolidation therapy were implicitly captured in
the model via the use of post-consolidation response from the ITT population of CASSIOPEIA, which
includes response for all patients irrespective of whether ASCT was received or whether all cycles of
induction and consolidation therapy were completed.

As the proportion of patients receiving induction therapy, ASCT and consolidation therapy are specified
in the model using the data from CASSIOPEIA, the total cost of treatment was applied as a single,
lump-sum cost in the first cycle of the model (i.e. when all patients are still alive).
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Table 47: Proportion of patients receiving induction, ASCT and consolidation therapy(43, 44)

Proportion of patients

Treatment Induction: 1 Induction: 2 cycles | Induction: 3 cycles Induction: 4

cycle cycles
DBTd 98.7% 97.6% 96.7% 95.4%
BTd 99.3% 97.8% 97.0% 94.5%
Treatment ASCT? Consolidation: 1 Consolidation: 2

cycle cycles

DBTd 90.1% 85.8% 85.5%
BTd 89.3% 82.7% 80.6%

Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; DBTd =
daratumumab, bortezomib, thalidomide and dexamethasone.

@ The proportion of patients receiving ASCT in the model is based on the proportion of patients who completed
transplantation in CASSIOPEIA.

B.3.3 Clinical parameters and variables

The clinical inputs used in the model were primarily derived from the CASSIOPEIA trial, which is the
primary source of evidence for DBTd as a treatment for adult patients with newly diagnosed MM who
are eligible for ASCT (refer to Section B.2.2). However, due to the immaturity of survival data from
CASSIOPEIA (particularly for OS), external data with longer follow-up were also used to inform the
relationship between MRD status and OS/progression in the model (refer to Section B.3.3.2).(61, 63)

B.3.3.1 Induction and consolidation: response and survival

Survival inputs pre-landmark

Survival for DBTd and BTd before the landmark point (model cycles 0-8) was modelled using the
observed PFS and OS data from the respective arms of the CASSIOPEIA trial. The data used were
based on the ITT population from the PHA (median follow-up = 29.2 months) (refer to Figure 12 for PFS
and Figure 16 for OS in Section B.2.6.2).(65)

Post-consolidation response

As described in Section B.3.2.2, survival after the landmark point was modelled to be dependent on
MRD status at the time of the post-consolidation response assessment, with separate survival inputs
used for patients with MRD-negative and MRD-positive status. The proportion of patients achieving
post-consolidation MRD negativity in the model was based on data from the ITT population of
CASSIOPEIA, using a sensitivity threshold of 10-° and measured using MFC (Table 48).

The post-consolidation timepoint was utilised in the model as this captures the benefits of induction,
ASCT and consolidation therapy on response and was the only timepoint in the CASSIOPEIA ftrial
(other than post-induction) at which MRD negativity was assessed.(81) The post-consolidation
assessment was prespecified in CASSIOPEIA and was also the timepoint used for the primary efficacy
endpoint in the trial.(81)
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Table 48: MRD negativity at post-consolidation assessment(80, 81)

BTd DBTd
MRD-negative (%) (95% CI) 43.5 (39.3, 47.8) 63.7 (59.5, 67.8)
MRD-positive (%) 56.5 36.3

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; Cl = confidence interval; MRD = minimal residual disease.

B.3.3.2 Survival inputs for post-consolidation

As described in Section B.3.2.2, a response-based model was developed in order to best utilise the
data available from CASSIOPEIA and external sources to model long-term outcomes for newly
diagnosed MM patients, and to reflect the aims of induction, ASCT and consolidation therapy, which is
to attain a deep and durable response.

Survival outcomes were initially explored by directly extrapolating the OS data for DBTd and BTd from
CASSIOPEIA, rather than modelling survival based on response. However, there was wide variation in
the OS predicted by the different extrapolations (see Figure 29 for DBTd and Figure 30 for BTd), which
would translate into high levels of uncertainty in the cost-effectiveness results.

Figure 29: Extrapolation of OS for DBTd (ITT population, median follow-up = 29.2 months)
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Key: DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; ITT = intention-to-treat; KM = Kaplan-Meier;
OS = overall survival.
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Figure 30: Extrapolation of OS for BTd (ITT population, median follow-up = 29.2 months)
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Key: BTd = bortezomib, thalidomide and dexamethasone; ITT = intention-to-treat; KM = Kaplan-Meier; OS = overall
survival.

Approaches for modelling survival based on response were therefore explored. For each approach,
consideration was given to both internal validity (i.e. how well the predicted survival fit the observed
data from CASSIOPEIA) and external validity in terms of the clinical plausibility of long-term survival
predictions.

SLR/meta-analysis for survival outcomes and MRD negativity

The prognostic significance of MRD status, and its relationship with long-term survival outcomes (PFS
and OS) in patients with newly diagnosed MM has been established through SLR/meta-analysis.(61) In
June 2019, an expanded SLR/meta-analysis was conducted which explored the prognostic utility of
MRD for PFS/OS across a range of different disease settings (newly diagnosed transplant-eligible and
ineligible MM, and relapsed/refractory MM), MRD sensitivity thresholds (10, 10, 10®), cytogenetic
subgroups (high risk versus standard risk) and method of MRD assessment (MFC versus NGS versus
PCR).(63) Importantly, this meta-analysis in a large cohort of MM patients confirmed that MRD
negativity is significantly associated with extended PFS and OS, including those with newly diagnosed
MM who are eligible for ASCT.

Extrapolation of survival outcomes for DBTd and BTd based on post-consolidation MRD status were
initially explored using pooled Kaplan-Meier data from the SLR/meta-analysis. However, the survival
outcomes predicted by the model substantially underestimated OS when compared to the observed trial
data for both DBTd and BTd, and real-world evidence of outcomes from the PHE datasets (refer to
Section B.2.9.5; and discussed further below). This is likely because the SLR/meta-analysis included a
number of older trials which do not capture the shift in outcomes for MM patients due to the introduction
of novel agents as well as trials with a range of MRD sensitivity thresholds, including 10-. Both relative
and absolute survival estimates from the SLR/meta-analysis are therefore likely to underestimate
outcomes for patients in current clinical practice who achieve MRD negativity at higher sensitivity
thresholds (i.e. 105 or 10).

In order to improve the internal validity of the model survival outcomes, alternative approaches were
explored which leveraged survival data directly from the CASSIOPEIA trial, complemented with external
data from the expanded SLR/meta-analysis.
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Approach to modelling survival in the base case analysis: use of CASSIOPEIA and expanded
SLR/meta-analysis survival data

The CUA presented in this submission makes use of survival data from CASSIOPEIA and also further
analyses of the expanded SLR/meta-analysis to inform the relationship between MRD negativity and
survival. As described above, the inclusion of data from CASSIOPEIA was considered necessary to
ensure the internal validity of survival outcomes predicted by the model when compared to the
observed outcomes from the CASSIOPEIA trial. The further analysis of the expanded SLR/meta-
analysis for MRD was conducted to incorporate the latest (May 2019) data cut from CASSIOPEIA and
include those trials where MRD negativity was specifically assessed at 100 days post-ASCT (n=9
studies for OS and n=15 studies for PFS in patients newly-diagnosed MM who are eligible for ASCT).
This analysis excluded the DBTd arm from CASSIOPEIA so as to evaluate the impact of MRD status on
survival outcomes in NDTE MM based on existing standard of care treatments, and without including
the treatment effect associated with daratumumab. Details of the SLR methodology and the list of
studies included in the meta-analyses used to inform the model are presented in Appendix M.

In the CUA, survival was modelled to be dependent on both post-consolidation MRD status (MRD-
positive or MRD-negative) and also treatment arm (DBTd or BTd). The inclusion of a treatment effect in
addition to MRD response is supported by results of the landmark analysis of the CASSIOPEIA trial,
which demonstrated improved survival in the DBTd arm versus BTd for both MRD-negative and MRD-
positive patients (refer to Section B.2.6.3). As previously noted, a PFS treatment effect regardless of
MRD response is

000000000
N T he superior outcomes for DBTd

treated patients reflect deeper responses (higher proportion of patients achieving MRD negativity at
sensitivity 106 and higher conventional response for MRD-positive patients measured by IMWG criteria)
due to the unique mechanism of action of daratumumab, which is to modulate the immune system to
better fight the disease.(118, 119)

In the base case analysis, the following approach for modelling post-landmark survival was taken
(Figure 31), with the same approach used for modelling both OS and PFS:

e BTd MRD+: for patients in the BTd arm with MRD-positive response at the post-consolidation
assessment point, OS and PFS were modelled by extrapolating IPD directly from the CASSIOPEIA
trial (PHA; median follow-up = 29.2 months). The majority of patients treated with BTd were MRD-
positive (56.5%), and a higher number of events for this cohort relative to any other MRD subgroup
provided the most mature source of data from CASSIOPEIA to extrapolate from

e BTd MRD-: for patients in the BTd arm with MRD-negative response at the post-consolidation
assessment point, OS and PFS were modelled via the application of a HR (MRD- versus MRD+) to
the BTd MRD-positive survival curve. The HRs used in the base case were derived from the statistical
analysis performed on the expanded SLR/meta-analysis described above

e DBTd MRD+ and DBTd MRD-: in the DBTd arm, OS and PFS for MRD-positive and MRD-negative
patients were modelled via the application of HRs to the corresponding BTd survival curves (DBTd
MRD+ versus BTd MRD+ and DBTd MRD- versus BTd MRD-). The HRs used in the base case were
derived from the landmark analysis of the CASSIOPEIA trial (refer to Section B.2.6.3)
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Figure 31: Approach to modelling survival by response and treatment arm in the base case
analysis
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Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; HR = hazard ratio; MRD = minimal residual disease; SLR = systematic literature review.

Alternative approaches using data from both CASSIOPEIA and the expanded SLR/meta-analysis have
been explored in scenario analyses (see description later on in this section). However, the approach
described above for the base case analysis is considered to make best use of the data available from
both internal/external sources of evidence and also best reflect the survival benefit observed in the
DBTd arm of CASSIOPEIA.

Full details of how survival inputs for the base case analysis have been derived are provided below.

Extrapolation of survival and application of hazard ratios

Where extrapolation of PFS and OS was required (i.e. for BTd MRD+), survival analyses were
performed in accordance with the guidance provided in the NICE DSU Technical Support Document
(TSD) 14.(122) The full range of parametric distributions were explored (exponential, Weibull,
loglogistic, lognormal, Gompertz, and generalised gamma), with each model assessed in terms of
goodness-of-fit statistics (Akaike information criterion [AIC] and the Bayesian information criteria [BIC]),
visual inspection of the survival curves to the observed data from the CASSIOPEIA trial, and clinical
plausibility of long-term survival predictions.

Given that the observed data for the BTd MRD-positive subgroup are still relatively immature, the
clinical plausibility of long-term extrapolations was considered to be an important factor in selecting
curves for the base case analysis.

The appropriateness of modelling survival via the use of HRs is dependent on the assumption of
proportional hazards. This was assessed and confirmed for each outcome and MRD subgroup for
which HRs were used in the model via inspection of log-cumulative hazard plots (refer Appendix N).

In order to explore uncertainty in the long-term treatment effect of daratumumab, scenario analyses
have been conducted in which the HRs for DBTd versus BTd (PFS and OS) are set to equal one (i.e.
no treatment effect) at specified timepoints in the model (5- and 10-years), to reflect the possibility that
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the treatment effect of daratumumab may wane over time. No treatment waning effect was applied in
the base case analysis and there is no evidence to suggest if and when the treatment effect of
daratumumab on survival (for MRD-positive or MRD-negative patients) would wane over time. As well
as not being included in TA311, treatment waning was also not considered in the previous NICE
appraisals of daratumumab at later lines of therapy (TA573 and TA510).

Progression-free survival

Extrapolation of PFS for BTd patients with a post-consolidation MRD+ response was performed using
the data from the landmark analysis of the CASSIOPEIA ftrial (refer to Section B.2.6.3), i.e. PFS was
extrapolated from the time of post-consolidation response assessment.

Goodness-of-fit statistics for each parametric distribution explored are presented in Table 49 and the
extrapolated curves are presented in Figure 32. The distribution associated with the lowest AIC and BIC
values was the exponential, although other distributions, such as the Weibull and loglogistic had similar
AIC and BIC values. On visual inspection of the survival curves, each of the distributions provided a
reasonable fit to the initial slope of the Kaplan-Meier curve. Due to a lower number of events, and
higher level of censoring, limited reliance was placed on visual fit towards the tail end of the Kaplan-
Meier curve where there is greatest uncertainty.

The choice of distribution for the base case has largely been informed by comparing the clinical
plausibility of survival estimates predicted by each model (Table 50). Clinical expert feedback from an
advisory board meeting involving three UK clinicians indicated that for patients who still have residual
disease (i.e. MRD-positive), less than 10% would be progression-free at 10 years, and none would be
progression-free at 20 years.(1) That PFS rates would be less than 10% after 10 years was also
supported by a UK clinician from whom feedback was obtained separately to the advisory board.(123)
This clinician also noted that between 20-30% of MRD-positive patients would be expected to be
progression-free after 5 years.(123) The Weibull and generalised gamma distributions both produced
similar estimates of PFS at all timepoints modelled, which were within the ranges expected by the
clinicians. The exponential distribution, which was associated with the lowest AIC and BIC values,
predicted survival rates which were at the upper end of clinician estimates.

For the base case analysis, the Weibull distribution was used for the extrapolation of BTd MRD+ PFS,
as this predicted plausible estimates of long-term survival when compared to the clinician’s
expectations. In order to explore uncertainty and provide an alternative estimate of long-term PFS, a
scenario analyses has also been conducted using the exponential distribution to extrapolate BTd MRD+
PFS. The exponential distribution was associated with the best statistical fit in terms of AIC and BIC
and provides a more optimistic estimate of long-term PFS whilst remaining within the bounds of clinical
plausibility (refer to Section B.3.8.3 for the results of scenario analyses).
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Table 49: Goodness-of-fit statistics for BTd MRD+ PFS (landmark analysis) survival models

Survival model AlC BIC

Exponential 863.73 867.30
Weibull 865.00 872.14
Lognormal 870.89 878.04
Loglogistic 864.99 872.13
Gompertz 865.47 872.62
Generalised Gamma 866.97 877.68

Key: AIC = Akaike’s information criterion; BIC = Bayesian information criterion; BTd = bortezomib, thalidomide and
dexamethasone; MRD = minimal residual disease; PFS = progression-free survival.

Table 50: Comparison of predicted survival rates for BTd MRD+ PFS (landmark analysis)

survival models

Survival model

PFS survival rates

5 years 10 years 20 years

Clinician estimate 20-30%? <10% <1%
Exponential - . -
Weibull H | -
Lognormal [ | [ | [ |
Loglogistic - - .

Gompertz [ ] [ | [ |
Generalised Gamma [ ] [ | [ ]

survival.

@ Feedback from UK clinician, not part of the clinical advisory board meeting for DBTd.(123)

Key: BTd = bortezomib, thalidomide and dexamethasone; MRD = minimal residual disease; PFS = progression-free
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Figure 32: Extrapolation of PFS for BTd MRD+ (landmark analysis)

Key: BTd = bortezomib, thalidomide and dexamethasone; KM = Kaplan-Meier; MRD = minimal residual disease; PFS = progression-free survival.
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BTd MRD- and DBTd MRD+/- progression-free survival

PFS for the other patients included in the model (BTd MRD- and DBTd MRD-/+) were based on the
application of HRs, as described in Table 51. In order to derive the survival probabilities for the overall
cohort (MRD- and MRD+ combined), the MRD- and MRD+ PFS were weighted by the proportion of
patients with MRD- and MRD+ status at the post-consolidation assessment timepoint (i.e. at the
landmark point) (refer to Table 48).

The clinical plausibility of PFS predicted by the model, when also considering survival for MRD- patients
and the DBTd cohort after applying these HRs, is discussed in a subsequent section.

Table 51: Hazard ratios for modelling PFS

Intervention and
post-consolidation HR (95% Cl) Application and source
MRD response

HR (MRD- versus MRD+) applied to BTd MRD+ and
derived from the expanded SLR/meta-analysis —
transplant-eligible studies reporting survival from 100
days post-consolidation and excluding the DBTd arm
from CASSIOPEIA

BTd MRD-

HR (DBTd MRD+ versus BTd MRD+) applied to BTd
MRD+ and derived from CASSIOPEIA landmark
analysis

DBTd MRD+

HR (DBTd MRD- versus BTd MRD-) applied to BTd

DBTd MRD- MRD- and derived from CASSIOPEIA landmark analysis

Key: BTd = bortezomib, thalidomide and dexamethasone; Cl = confidence interval; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; HR = hazard ratio; MRD = minimal residual disease; PFS: progression-free survival.

Overall survival

BTd MRD+ overall survival

The approach used for the extrapolation of OS for BTd patients with a post-consolidation MRD+
response was the same as that used for PFS i.e. OS was extrapolated from the time of post-
consolidation response assessment using data from the CASSIOPEIA landmark analysis.

Goodness-of-fit statistics for each parametric distribution explored are presented in Table 52 and the
extrapolated curves are presented in Figure 33. The distributions with the lowest AIC and BIC values
were the Gompertz and exponential, respectively. As with PFS, each of the distributions produced
survival curves with a reasonable visual fit when compared to the initial slope of the Kaplan-Meier
curve. The long-term extrapolations with OS were however more varied, with the exponential and
Gompertz providing very different predictions of long-term OS (Table 53).

Feedback from the clinical advisory board meeting was that at 10 years, an OS rate of approximately
44% would be expected for NDTE patients with MRD-positive response based on cancer survival data
reported in England from the Office for National Statistics (ONS) for persons aged 55-64 years at
diagnosis.(1, 124) The 10-year survival rates predicted by the models were all higher than 44%, with
the exponential distribution being associated with most conservative estimate of 10-year survival (52%).
Beyond 10 years, the other distributions were all associated with more optimistic predictions of long-
term OS than the exponential (Table 53 and Figure 33). Several of these extrapolations were also
considered to predict implausibly high estimates of OS when compared to age- and sex-matched
general population mortality (Figure 33). With the exception of the Weibull and exponential distributions,
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the model estimates of OS exceeded survival in the general population within 30 years of the model
time horizon.

For the base case analysis, the exponential distribution, which was associated with the best statistical
fit according to BIC, was used for the extrapolation of BTd MRD+ OS, as this was the only distribution
that provided a clinically plausible estimate of long-term OS. In the absence of other plausible estimates
of long-term OS, scenario analyses were not conducted to explore alternative distributions for the
extrapolation of BTd MRD+ OS. The choice of the exponential distribution for the base case was the
preferred curve choice from all three UK clinicians attending the advisory board meeting.(1) The use of
the exponential distribution was also supported by feedback from the UK clinician whose feedback was
sought independently of the advisory board.(123) This clinician noted that 5-year OS rates are expected
to be no higher than 70%.(123)

Table 52: Goodness-of-fit statistics for BTd MRD+ OS (landmark analysis) survival models

Survival model AlC BIC

Exponential 404.29 407.96

Weibull 405.48 412.82

Lognormal 403.70 411.04

Loglogistic 405.11 412.45

Gompertz 403.36 410.70

Generalised Gamma 405.44 416.45

Key: AIC = Akaike’s information criterion; BIC = Bayesian information criterion; BTd = bortezomib, thalidomide and
dexamethasone; MRD = minimal residual disease; OS = overall survival.

Table 53: Comparison of predicted survival rates for BTd MRD+ OS (landmark analysis) survival
models

Survival OS survival rates

model 5 years 10 years 20 years 30 years
Clinician <70%? 44% - -
estimate

Exponential - - - -
Weibull | H H H
Lognormal | H H H
Loglogistic I L L L
Gompertz | H H H
Generalised [ ] [ ] [ ] [ ]
Gamma

Key: BTd = bortezomib, thalidomide and dexamethasone; MRD = minimal residual disease; OS = overall survival.
@ Feedback from UK clinician, not part of the clinical advisory board meeting for DBTd.(123)
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Figure 33: Extrapolation of OS for BTd MRD+ (landmark analysis)

Key: BTd = bortezomib, thalidomide and dexamethasone; GPM = general population mortality; KM = Kaplan-Meier; MRD = minimal residual disease; OS = overall survival.
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BTd MRD- and DBTd MRD+/- overall survival

OS for the other patients included in the model (BTd MRD- and DBTd MRD-/+) were based on the
application of HRs, as described in Table 54. As for PFS, in order to derive the survival probabilities for
the overall cohort (MRD- and MRD+ combined), the MRD- and MRD+ OS were weighted by the
proportion of patients with MRD- and MRD+ status at the post-consolidation assessment timepoint (i.e.
at the landmark point) (refer to Table 48).

The clinical plausibility of OS predicted by the model, when also considering survival for MRD- patients
and the DBTd cohort after applying these HRs, is discussed in a subsequent section.

Table 54: Hazard ratios for modelling overall survival

Intervention and
post-consolidation HR (95% CI) Application and source
MRD response

HR (MRD- versus MRD+) applied to BTd MRD+ and
derived from the expanded SLR/meta-analysis —
transplant-eligible studies reporting survival from 100
days post-consolidation and excluding the DBTd arm
from CASSIOPEIA

BTd MRD-

HR (DBTd MRD+ versus BTd MRD+) applied to BTd
MRD+ and derived from CASSIOPEIA landmark
analysis

DBTd MRD+

HR (DBTd MRD- versus BTd MRD-) applied to BTd

DBTd MRD- MRD- and derived from CASSIOPEIA landmark analysis

Key: BTd = bortezomib, thalidomide and dexamethasone; Cl = confidence interval; HR = hazard ratio; MRD = minimal
residual disease.

General population mortality

The risk of mortality for patients with MM is expected to be higher than those of the general population
when matched for age and gender. To ensure that OS predicted by the model for the overall cohort
(MRD- and MRD+ combined) did not exceed that of the general population, age- and gender-matched
general population mortality (based on life tables from England, 2016—2018) was used in any cycle
where the predicted probability of death was lower than general population mortality.

Validation of survival (MRD+ and MRD- combined) in the base case analysis

The PFS and OS outcomes predicted by the model for the overall cohort (i.e. MRD- and MRD+
combined, weighted by the proportion of patients achieving post-consolidation MRD negativity), are
presented in Figure 34 (for DBTd) and Figure 35 (for BTd). A comparison of survival rates from the
model with the rates reported from the CASSIOPEIA trial are also presented in Table 55. For OS, the
model provided a good visual fit to the Kaplan-Meier data from CASSIOPIEA with the proportion of
patients predicted to be alive in the model generally consistent with the observed data from the trial.
The proportion of patients predicted to be alive and progression-free in the model was slightly, but
consistently, lower than the observed PFS data from CASSIOPEIA. However, the underestimation was
consistent across both treatment arms and is not expected to materially impact the relative treatment
effect or model results. The use of an alternative extrapolation for BTd MRD+ PFS, which is associated
with a higher estimate of long-term PFS (exponential), has also been explored in scenario analyses.
However, the use of the exponential distribution resulted in survival estimates for the first 36 months
that were very similar to those seen using the Weibull, with differences in PFS extrapolations between
the different distributions only becoming evident in the long term.
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Public Health England linked datasets

As described in Section B.2.9.5, Janssen commissioned a real-world evidence study utilising the PHE
linked datasets to investigate PFS/OS for NDTE MM patients. In Table 55, survival estimates are also
provided from analyses conducted using routine patient data made available through the National
Cancer Registration and Analysis Service (NCRAS) from PHE. Specifically, data from multiple, linked
datasets were used to identify a cohort of patients in England with newly diagnosed MM who received
ASCT, and report key characteristics, including clinical outcomes (OS and PFS), information on
treatments received, and patient demographics, as well as information on healthcare resource
utilisation and prognostics'V. All incidence primary diagnoses of newly diagnosed MM among patients
aged 218 years old in England that were captured from the 15t January 2015 were considered for the
analysesV.

In total, [l patients who were newly diagnosed with MM in England between 15t January 2015 and
315t December 2018 (inclusive) and who had received ASCT were included in the analysis, with follow-
up to 315t December 2019. Patients who were receiving treatment as part of the Cancer Drugs Fund
(CDF) in England were excluded from the analysis cohort with the exception of daratumumab patients
that did not receive a CDF regimen at a prior or subsequent treatment line. The average age of patients
included in the analysis was similar to patients in the CASSIOPEIA trial (see Table 56 for comparison
versus the BTd arm), although a proportion of patients over the age of 65 years old were included in the
PHE dataset cohort ([} ] ). Comparisons of disease stage and patient fitness between the
PHE cohort and CASSIOPEIA are however limited, as

1
. Data from the SACT dataset could be linked to || GGG \hich provided

information on the treatments received and survival outcomes of these patients up to the 315t December
2019. BTd was the most commonly used regimen at first-line for patients who received ASCT
(). ! lowed by BCd (G 2nd 84 (). Survival rates at 12, 18 and
24 months are reported from the analysis for the time from the initiation of first-line therapy to death or
censoring (OS) and for the time from the initiation of first-line therapy to death, censoring or the start of
a new treatment line (which was considered to be a reasonable proxy for PFS), for patients receiving
BTd and for all patients, regardless of first-line therapy (Table 55).

As shown in Table 55, the OS predicted by the model for the BTd arm was consistent with the survival
rates from the PHE cohort (for BTd and all first-line therapy), with similar rates reported in the PHE
cohort and the CASSIOPEIA trial. By contrast, the model predictions for PFS were generally higher
than the survival rates reported in the PHE cohort, despite consistently underestimating PFS compared
to the CASSIOPEIA trial. Differences in outcomes between CASSIOPEIA and the PHE cohort are likely
related to the impact on survival of consolidation and maintenance treatment which are not funded by
the NHS in England. Reassuringly, the model predicts similar BTd OS rates to both the CASSIOPEIA
trial and PHE cohort, and at least predicts BTd PFS rates that are within the range provided by
outcomes from the CASSIOPEIA trial and PHE cohort. That PFS predicted by the model for BTd is
higher than PFS from the PHE cohort suggests that the use of efficacy data from CASSIOPEIA for BTd

V' The datasets that informed the analyses included: quality-assured and standardised diagnostic and pathological data
submitted by NHS service providers to form the cancer registry; the Hospital Episode Statistics dataset (HES), which
describes secondary care, including inpatient, outpatient and accident and emergency admissions; the Systemic Anti-
Cancer Therapy dataset (SACT), which contains cancer-specific systemic treatment information; the Radiotherapy Dataset
(RTDS), which describes cancer-specific radiotherapy treatments; and routine death registration data provided by the
Office for National Statistics (ONS)

V A diagnosis of MM was defined according to the International Classification of Disease of Oncology 3rd edition (ICD-O-
3) morphology code 9732 (multiple myeloma, myelomatosis, plasma cell myeloma and myeloma not otherwise specified),
and this definition was utilised based on the recommendation of a PHE pathologist
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will bias the results of the CUA in favour of BTd when considering how BTd is typically used in UK
clinical practice (i.e. without consolidation therapy).
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Figure 34: Comparison of OS and PFS for DBTd predicted by the model versus CASSIOPEIA (MRD+ and MRD- combined)
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Key: DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; MRD = minimal residual disease; OS = overall survival; PFS = progression-free survival.
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Figure 35: Comparison of OS and PFS for BTd predicted by the model versus CASSIOPEIA (MRD+ and MRD- combined)
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Key: BTd = bortezomib, thalidomide and dexamethasone; MRD = minimal residual disease; OS = overall survival, PFS = progression-free survival.
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Table 55: Survival rates predicted by the model compared to those observed in CASSIOPEIA (May 2019 data cut; PHA) and the PHE dataset

positive)

Outcome % alive (95% CI) % alive and progression free (95% CI)?
Time (months) 12 18 | 24 36 12 | 18 | 24 | 36
DBTd
Model 98.1% 96.9% 95.4% 92.9% 93.2% 89.3% 84.8% 77.1%
CASSIOPEIA 98.1% (96.6, | 97.2% (95.4, | 96.6% (94.7, ) 95.4% (93.3, | 92.5% (89.9, | 88.4% (85.3, )

99.0) 98.3) 97.9) 96.9) 94.5) 90.9)
BTd
Model 96.7% 94.3% 91.6% 86.8% 88.8% 81.6% 73.6% 60.5%
CASSIOPEIA 97.8% (96.1, | 95.1% (92.9, | 93.2% (90.6, ) 92.9% (90.3, | 85.3% (82.0, | 77.4% (73.4, )

98.7) 96.7) 95.0) 94.8) 88.1) 80.8)
PHE cohort All first-line
treatments (ASCT- I B I P e e e e
positive)
PHE cohort BTd as first-
ine treatment (asCT- | I | —| |y | —— —

Key = BTd = bortezomib, thalidomide and dexamethasone; Cl = confidence interval; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; PHA = Post-hoc
Interim Analysis; PHE = Public Health England.
2 For the PHE cohort, the survival rates are based on survival from the initiation of first-line therapy to death, censoring or the start of a new treatment line. It was assumed
that start of a new treatment line was a reasonable proxy for progression.
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Table 56: Comparison of patient characteristics from the Public Health England dataset (at
diagnosis) and BTd arm of the CASSIOPEIA trial (at baseline)

PHE dataset (n=ll) CASSIOPEIA BTd (n=542)
Mean age (SD) ] 56.7 (7.03)
Median age (range) [ 58.0 (26—-65)
Female, n (%) ] 223 (41.1)
Age category, n (%)
<50 years _ 90 (16.6)
50-64 years ] 452 (83.4)
65 years and older ] -
ECOG score, n (%)
0 I 257 (47.4)
1 I 230 (42.4)
2 [ 55 (10.1)
3 I -
4 I -
Null I -
ISS stage, n (%)
| ] 228 (42.1)
I ] 233 (43.0)
I ] 81 (14.9)
Null I -

Key: BTd = bortezomib, thalidomide and dexamethasone; ECOG = Eastern Cooperative Oncology Group; ISS
= International Staging System; PHE = Public Health England; SD = standard deviation.
a >250-65 years in CASSIOPEIA

Scenario analyses for modelling response-based survival

Alternative approaches for modelling response-based survival using data from the CASSIOPEIA
trial and statistical analysis performed on the expanded SLR/meta-analysis were explored as
scenario analyses (refer to Section B.3.8.3 for the results of scenario analyses). The two
alternative approaches were as follows:

Scenario A: As per the base case analysis, with the exception that: survival for patients in the
BTd arm with MRD- response post-consolidation was also modelled by extrapolating IPD directly
from the CASSIOPEIA trial (as per BTd MRD+; refer Appendix O for the choice of extrapolations
in this scenario). Survival for patients in the DBTd arm was modelled via the application of HRs
from the CASSIOPEIA trial, as per the base case analysis. As such, in this scenario, only data
from the CASSIOPEIA trial were used to determine survival.

This approach does not leverage external data with longer follow-up to inform long-term survival
predictions. Therefore, the use of the HRs from the statistical analysis performed on the
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expanded SLR/meta-analysis for BTd MRD- survival was preferred in the base case analysis.
The aim of this scenario was to explore the impact on the ICER of not using the external data at
all.

Scenario B: As per the base case analysis, with the exception that: survival for patients in the
DBTd arm with MRD- response post-consolidation was modelled via the application of the HR
from the statistical analysis performed on the expanded SLR/meta-analysis (HR for MRD- versus
MRD+) to the DBTd MRD+ survival curve.

This approach does not capture the treatment effect of daratumumab for patients who achieve
MRD negativity, as demonstrated in CASSIOPEIA and

[
I 2 6 .3 The use of the HR (DBTd MRD- versus BTd MRD-)

from the CASSIOPEIA landmark analysis was therefore preferred in the base case analysis. The
aim of this scenario was to explore the impact on the ICER of not including a daratumumab
treatment effect for MRD- patients.

B.3.3.3 Adverse events

In the model a proportion of patients were assumed to experience adverse events following
treatment with induction, ASCT and consolidation therapy based on data from the CASSIOPEIA
trial (Table 57).

The adverse events included in the model were those Grade 3 and 4 events that were reported
in at least 5% of patients in the CASSIOPEIA trial (Part 1: induction, ASCT, and consolidation),
and also nausea and upper respiratory tract infections (URTI) (any grade). Grade 1 and 2 events
were not included in the model as these are unlikely to be associated with considerable health-
related costs or changes in patient HRQoL. Any-grade nausea and URTI were however included
in the model as being events of clinical importance, as per clinician feedback provided as part of
NICE TA510.(125) The inclusion rule that events must have occurred in at least 5% of patients in
the CASSIOPEIA trial was selected so as to capture adverse events that would impact patients
consistently enough to have validity in a real-world setting where adverse events are monitored
in a less strict manner compared with a clinical trial setting.

The change in utility and cost associated with each adverse event are presented in Section
B.3.4.4 and B.3.5.3, respectively. As the proportion of patients experiencing adverse events
following treatment with induction, ASCT and consolidation therapy is based on data from
CASSIOPEIA, the cost and disutility of adverse events were applied in the first cycle of the model
(i.e. when all patients are still alive)

Table 57: Incidence of adverse events included in the model (induction, ASCT and
consolidation)(44)

Adverse event DBTd BTd Source
Neutropenia 27.61% 14.68%
- - > CASSIOPEIA CSR Part 1 (Grade 3
Lymphopenia 16.98% 9.67% or 4 Treatment-emergent adverse
. o o events during
Thrombocytopenia 11.01% 7-43% induction/ASCT/consolidation
Febrile neutropenia 6.72% 5.20% occurring in at least 5% of
patients).
Stomatitis 12.69% 16.36%
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Peripheral sensory Nausea and upper respiratory tract

neuropathy 8.77% 8.55% infection included based on clinical
importance [all grades]

Nausea 30.22% 24.16%

Upper respiratory tract

infection 6.16% 3.35%

Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; DBTd =
daratumumab, bortezomib, thalidomide and dexamethasone; CSR = Clinical Study Report.

B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

Utility values for the induction, ASCT and post-consolidation periods were derived using EQ-5D-
5L data from the CASSIOPEIA trial, which were collected at the following timepoints: baseline,
Cycle 4 Day 28, and Day 100 post-ASCT.(44) EQ-5D utility was seen to be similar between the
two treatment arms at each timepoint (refer to Section B.2.6.4 and Appendix L), and so the utility
values used in the model were based on pooled EQ-5D data across treatment arms, with the
same values applied to both model cohorts.(44)

The utility values used in the model are presented in Table 58. These were derived using the
cross-walk method reported by van Hout et al. (2013) to map EQ-5D-5L dimension scores to
utilities using the UK EQ-5D-3L value set.(126)

Table 58: Mean EQ-5D utility during induction/ASCT/consolidation phase of CASSIOPEIA

Baseline, mean (SD)

Cycle 4 Day 28,
mean (SD)

Day 100 post-ASCT,
mean (SD)

Pooled DBTd and
BTd

0.57 (0.31)

0.68 (0.22)

0.73 (0.17)

Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; DBTd =
daratumumab, bortezomib, thalidomide and dexamethasone; EQ-5D-5L = EuroQol-5D, 5 levels; SD = standard
deviation.

The utility values from the trial were applied in the model as follows:

e ‘Baseline’ utility from the trial was applied to patients entering the model and for the duration
of induction therapy, based on mean duration in CASSIOPEIA (Table 59; model cycles 0-3 in
both treatment arms)

o ‘Cycle 4 Day 28’ utility from the trial was applied once patients had completed induction therapy
and was assumed to be maintained until the time of the post-consolidation response
assessment (Table 59; model cycles 4-8 in both treatment arms). The higher utility value in
this period compared to the induction therapy period reflects the expectation that patients
would experience some benefit from having received induction therapy, but would no longer
experience adverse events associated with induction therapy

o ‘Day 100 post-ASCT’ utility from the trial was applied for the remainder of the time horizon for
patients who remained progression-free
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Table 59: Duration for health-state utility values (induction and post-induction to post-
consolidation response) based on CASSIOPEIA(44)

Duration of induction Duration from completion
therapy, weeks of induction therapy to
response assessment,
weeks?
DBTd 15.65 21.63
BTd 15.42 21.42

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone.

2 Based on the mean gap between induction and SCT in CASSIOPEIA + 100 days.

For the PD health state, utility in the model was based on data from the published literature,
including sources used in previous UK HTA of induction therapy (i.e. SMC ID 927/13 and NICE
TA311).(27, 117) In the bortezomib HTA, utility data were mainly derived from van Agthoven et
al. (2004), with values of 0.69 (2" and 3™ lines) and 0.64 (further line treatment) used for later
lines of therapy following 1%t line disease progression.(62) As patients are expected to spend a
greater period of time in 2" and 3 line, compared to 4 line, the value of 0.69 was used for the
PD health state utility in the model. That anti-cancer therapies are now also available at 4™ line
(refer to Section B.1.3.4), supports the use of the higher utility value from TA311. This value also
has reasonable face validity when compared to the values used from CASSIOPEIA for the PF
health states in that it is: a) lower than the value used for patients in the PF health state following
the post-consolidation assessment timepoint, which is consistent with the expectation that
HRQoL would be reduced for patients with relapsed/refractory MM, and b) it is similar to the
Cycle 4 Day 28 value from CASSIOPEIA, when patients would have just completed anti-cancer
therapy.

A summary of the utility values used in the base case analysis are presented in Table 60.
Several scenario analyses were also conducted in which lower utility values were used for PD
and in which alternative sources were used for all health state utility values (Table 61; refer to
Section B.3.8.3 for the results of scenario analyses).

Table 60: Health-state utility values included in the model (base case)

Value | Sourceljustification

CASSIOPEIA EQ-5D-5L at baseline (DBTd arm) with utility

PF (induction therapy) | 0.57% | 1 ed using van Hout et al. (2012)(126)

PF (post-induction to CASSIOPEIA EQ-5D-5L at Cycle 4 day 28 (DBTd arm) with
post-consolidation 0.682 | utility derived using van Hout et al. (2012)(126)

response)

PF (post- 073 CASSIOPEIA EQ-5D-5L at Day 100 post ASCT (DBTd arm)

consolidation) with utility derived using van Hout et al. (2012)(126)

Average of van Agthoven et al. (2004) utility values from
baseline to 18-months post-treatment which were used for 2™
line and 3™ line health state utility values in TA311 (27, 62,
117)

PD 0.69
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Key: ASCT = autologous stem cell transplant; CSR = Clinical Study Report; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; EQ-5D-5L = EuroQol-5D, 5 levels; PF = progression free; PD: progressed
disease.

Table 61: Health-state utility values included in the model (scenario analyses)

Value | Sourceljustification

Scenario: lower utility value for PD (TA311)

PF - As per base case

From van Agthoven et al. (2004)(62) and used in TA311(27)
Utility for ‘Further lines’

PD 0.644

Scenario: lower utility value for PD (TA510)

PF - As per base case

From Palumbo et al. (2013)(127) and used in TA510(125)
Utility for PD after 41" line treatment

PD 0.57

Scenario: TA311 utility values from van Agthoven et al. (2004) and Segeren thesis

From Segeren thesis (not reported in van Agthoven et al.
(2004)) and used in TA311(27)

Utility for ‘From start of treatment until post-induction

PF (induction therapy) 0.57

response’
. . From Segeren thesis (not reported in van Agthoven et al.
PF (post-induction to (2004)) and used in TA311(27)
post-consolidation 0.65
response) Utility for ‘From post-induction response to post-SCT
response’
PF (post- 0.75 From van Agthoven et al. (2004)(62) and used in TA311(27)
consolidation) ' Utility for ‘SCT patients 18+ months after SCT’

From van Agthoven et al. (2004)(62) and used in TA311(27)

PD 0.69 | Utility for 2" and 3™ line treatments’. Average of van
Agthoven et al. (2004) utility values from baseline to 18-
months post-treatment

Key: EQ-5D-3L = EuroQol-5D, 3 levels; PF = progression free; PD: progressed disease; SCT = stem cell
transplant.

B.3.4.2 Mapping

HRQoL data were collected in the CASSIOPEIA trial using the EQ-5D-5L.(44) In accordance with
the NICE position statement in the use of EQ-5D-5L to derive utility values, the EQ-5D-5L
descriptive scores from CASSIOPEIA were mapped onto the 3L UK value set using the mapping
function developed by van Hout et al. (2012) and the tool available on the EuroQol website.(126,
128, 129) The utility values presented in Table 58, which are used in the model, are derived from
this mapping exercise.
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B.3.4.3 Health-related quality-of-life studies

A SLR of humanistic burden was conducted to identify evidence on HRQoL, patient-reported
outcomes and utilities in patients with newly diagnosed MM (refer Appendix H). In total, the
review identified nineteen primary studies (nine from the original review and ten from an update
of the original SLR) reporting on HRQoL and other patient-reported outcomes in patients with
transplant-eligible newly diagnosed MM. Only one study (Abonour et al. [2018]) was identified
that reported utilities in patients with transplant-eligible newly diagnosed MM.(130) This study
reported EQ-5D index values from patients in a US registry who received ASCT and did or did
not receive maintenance therapy (n=244 any maintenance; n=169 lenalidomide maintenance
only; n=137 no maintenance).(130) Patients who received consolidation therapy prior to
maintenance were however excluded from the analysis.(130)

As described above in Section B.3.4.1, utility values used in the model were based on data
collected as part of the CASSIOPEIA trial and those used in previous UK HTA for induction
therapies (i.e. ID 927/13 and NICE TA311).(27, 117) With the availability of EQ-5D data from the
CASSIOPEIA ftrial, with which to derive utility values for induction, ASCT and post-consolidation,
the use of EQ-5D data from Abonour et al. (2018) was not explored in the CUA. The utility values
reported from Abonour et al. (2018) in the no maintenance group (0.75 at baseline, 0.79 at pre-
ASCT, 0.83 during follow-up from 100 days post ASCT, and 0.79 at disease progression) were
consistently higher than those derived from the CASSIOPEIA trial and those used in previous UK
HTA for induction therapies (see below).(130) Furthermore, when compared to UK population
norms for utility individuals aged 55—-64 years (0.80), the values from Abonour et al. (2018) are
implausibly high when considering the symptom burden associated with MM.(130, 131) Utility
values from the CASSIOPEIA trial were therefore preferred in the CUA for consistency with the
patient population and source of efficacy inputs used in the model, and also the utility that might
be expected of patients with MM in the UK.

B.3.4.4 Adverse reactions

Decrements in utility were applied in the model for the proportion of patients who experienced
adverse events associated with induction therapy, ASCT and consolidation. The utility
decrements used in the model were primarily based on those used in previous UK HTA of
daratumumab (Table 62).(125, 132)

It was assumed that the loss of utility associated with adverse events would not last for the entire
duration of induction, ASCT and consolidation therapy (~37 weeks in both treatment arms). The
utility values applied were therefore adjusted such that the duration of disutility was assumed to
be 28 days (equivalent to one cycle of induction therapy), as per the assumption used in NICE
TA510.(125) Taking into account the proportion of patients experiencing each adverse event in
each treatment arm (Table 57), the total disutility across all events included in the model was
0.02 for DBTd and 0.01 for BTd.

Table 62: Duration and utility decrements associated with adverse events included in the
model

Adverse event Duration Utility Total Source
(days) decrement
Neutropenia 28.00 -0.15 0.02 Based on TA573/TA510
- (Brown 2013/Partial
Lymphopenia 28.00 -0.07 0.01
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Thrombocytopenia 28.00 -0.31 0.03 l?g)iew TA171)(125,

E:S{:fpenia 28.00 -0.39 0.04

Stomatitis 28.00 -0.15 0.02 Lloyd et al. (2006)(133)

e

sensory 28.00 -0.07 0.01 Review TA171)(125,

neuropathy 132)

Nausea 28.00 -0.10 0.01 Lloyd et al. (2006)(133)
. Based on TA573/TA510

wnctinfocton | 28.00 -0.19 0.02 %iﬁ&%‘)ﬁfﬁi?‘f‘é,

B.3.4.5 Health-related quality-of-life data used in the cost-effectiveness
analysis

A summary of utility values included in the base case analysis are presented in Table 63.

In the model, the health state utility values were also age-adjusted using the population norm
values for EQ-5D as reported in Janssen et al. (2014).(134)
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Table 63: Summary of utility values for cost-effectiveness analysis

State Mean 95% CI Reference in Sourceljustification
utility submission
value

Health state utility values

PF (induction therapy) 0.57 0.55-0.59 Based on EQ-5D-5L data from CASSIOPEIA (pooled across treatment
- . arms), with utilities derived using the mapping function from van Hout et al.
PF (post-induction to post- 068 0.66-0.69 (2012)(126, 135)

consolidation response)
Section B.3.4.1

PF (post-consolidation) 0.73 0.72-0.74

- Based on utility values used in TA311 (for 2" and 3 line).(27) Alternative

PD 0.69 PD utility values are explored in scenario analyses

Adverse event utility decrements

Neutropenia 0.02 - Based on TA573/TA510 (Brown 2013/Partial Review TA171)(125, 132)
Lymphopenia 0.01 - Adjusted for assumed duration of 28 days
Thrombocytopenia 0.03 -
Febrile neutropenia 0.04 -
- Lloyd et al. (2006)(133)
Stomatitis 0.02
) Adjusted for assumed duration of 28 days
Section B.3.4.4
Peripheral sensory 0.01 - Based on TA573/TA510 (Brown 2013/Partial Review TA171)(125, 132)
neuropathy ' Adjusted for assumed duration of 28 days
- Lloyd et al. (2006)(133
Nausea 0.01 Y ( N133)
Adjusted for assumed duration of 28 days
Upper respiratory tract 0.02 - Based on TA573/TA510 (Brown 2013/Partial Review TA171)(125, 132)
infection ' Adjusted for assumed duration of 28 days

Key: Cl = confidence interval; EQ-5D-5L = EuroQol-5D, 5 levels; PD = progressed disease; PF = progression-free
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B.3.5 Cost and healthcare resource use identification,
measurement and valuation

The analysis was conducted from the perspective of the NHS in England and therefore included
only costs that would be incurred by the health system. Appropriate sources of unit costs, such
as NHS reference costs 2018-19, British National Formulary (BNF) and drugs and
pharmaceutical electronic market information tool (eMIT) were used for cost inputs in the model.

The following cost types were included in the model: drug acquisition and administration costs for
induction/consolidation therapy and subsequent therapies, cost of concomitant medication for
induction/consolidation therapies, ASCT costs, costs associated with monitoring, and costs
associated with the management of adverse events.

As part of the economic SLR (refer to Appendices G and ), no cost or resource use studies that
were specific to the UK were identified in either the original or updated searches.

B.3.5.1 Intervention and comparators’ costs and resource use

Drug acquisition costs — induction and consolidation

The dosing regimens for induction and consolidation therapies included in the model are
presented in Table 64. These were based on treatment protocols specified for the CASSIOPEIA
trial, with the exception that for DBTd the dose of daratumumab was based on the SC
formulation (1,800 mg fixed dose) that is now available as a result of a license extension in June
2020. A scenario analysis was also conducted in which the weight-based dose and IV
formulation of daratumumab (16 mg/kg), which was used in CASSIOPEIA, was used in the cost
calculations for DBTd. In this scenario, only the acquisition and administration costs of
daratumumab was changed.

The unit costs and total costs per administration associated with the individual therapies included
within the induction and consolidation regimens are presented in Table 65 (daratumumab and
bortezomib) and Table 66 (thalidomide and dexamethasone). The cost per administration for
bortezomib (BSA-based dosing) were calculated using the mean BSA (1.88 m?) of patients
included in the CASSIOPEIA trial (Table 6), with the mean weight (75.67 kg) from CASSIOPEIA
also used in the scenario for the 1V formulation of daratumumab (weight-based dosing).(44) In
the base case analysis, it was assumed that there would be no vial sharing and so the number of
vials required per administration was rounded up to the nearest whole integer.

In the cost-effectiveness analyses presented in this submission, the cost per vial of bortezomib is
based on the list price. However, the cost of bortezomib may vary in different regions because of
negotiated procurement discounts and use of generic versions of the drug.

The total cost of induction and consolidation therapy applied in the model was £85,797.13 for
DBTd and £20,194.21 for BTd (Table 67). The total costs presented in Table 67 take into
account that not all patients are modelled to receive all four cycles of induction therapy and all
two cycles of consolidation therapy, as described in Section B.3.2.3.

Concomitant medication costs
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The cost of concomitant medications were also included in the model based on the
recommendations provided in the SmPCs for daratumumab, bortezomib and thalidomide (Table
68).(5, 113, 136)

Specifically, for patients receiving thalidomide the cost of prophylaxis for thromboembolic events
(consisting of low molecular weight heparin and aspirin) was included in the model. In line with
the minimum recommended duration of prophylactic treatment, it was assumed that patients
would be administered prophylaxis for 5 months.(136) For patients receiving daratumumab, both
pre-infusion medications (antipyretics and antihistamine) and post-infusion medications (oral
corticosteroids) were included in the model, as per the recommendations for daratumumab as
part of a combination therapy.(5) For patients receiving bortezomib, the cost of antiviral treatment
for the prevention of herpes zoster reactivation was included in the model based on
recommendations from the bortezomib SmPC.(113)

The total cost of concomitant medications was applied as a single cost in the first cycle of the
model, along with the main treatment costs. Concomitant medications for treatments received at
subsequent lines of therapy were not included in the model.

Stem-cell transplantation costs

The costs associated with ASCT were applied in the model for the proportion of patients who
were modelled to receive ASCT following induction therapy (see Table 47 for the proportions
used in the base case analysis for each treatment arm). The costs included in the model were
those related to stem cell mobilisation and harvesting, ablation (with high-dose chemotherapy),
the transplant procedure itself, and post-transplant treatment to facilitate stem cell engraftment
and reduce the duration of neutropenia, which is consistent with the costs of ASCT included in
TA311.(27) In the CASSIOPEIA trial, a proportion of patients in each treatment arm (110/543
[20.3%] DBTd arm and 39/542 [7.2%] BTd arm; all randomised patients) also received plerixafor
to mobilise stem cells, in addition to cyclophosphamide/G-CSF.(44) The cost of plerixafor has
therefore been included in the ASCT cost calculations, with the proportion of patients receiving
plerixafor based on the CASSIOPEIA trial. The other ASCT costs were the same in each
treatment arm.

The cost of ASCT included in the model is presented in Table 69.
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Table 64: Summary of dosing regimens for first-line treatment included in the model

Treatment Treatment Phase Duration Drugs per cycle Total Source/Justification
Administrations
Daratumumab — 1,800 mg
QW for 2 cycles, Q2W for 2 11.69
cycles
Bortezomib — 1.3 mg/m?
BW for 2 weeks 15.54
Thalidomide — 100 mg QD 108.75
Induction 4 cycles of 28 days
Dexamethasone — 40 mg
(with the exception of
Dexamethasone — 40 mg daratumumab dose, which
DBTd® BW in week 1, 20 mg BW is based on the SC
. ; 11.52 formulation)
in weeks 2 and 3 for cycles
3and 4 As described in Table 47,
only a proportion of
Daratumumab — 1,800 mg 343 patients are modelled to
Q2W receive the full number of
Bort ib — 1.3 ma/m? cycles of induction and
o © EWT(;', > wee?sg m 6.85 consolidation therapy
Consolidation 2 cycles of 28 days (based on
Thalidomide — 100 mg QD 47.96 CASSIOPEIA)(81), which
is reflected in the total
Dexamethasone — 20 mg 10.28 number of administrations
BW for weeks 1-3 '
Bortezomib — 1.3 mg/m?
BW for 2 weeks 15.54
. Thalidomide — 100 mg QD 108.80
BTd Induction 4 cycles of 28 days
Dexamethasone — 40 mg
BW for 2 cycles 15.76
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Dexamethasone — 40 mg
BW week 1, 20 mg BW 11.49
weeks 2, 3, for 2 cycles

Bortezomib — 1.3 mg/m? 6.53

BW for 2 weeks '
Consolidation 2 cycles of 28 days Thalidomide — 100 mg QD 45.72
Dexamethasone — 20 mg 980

BW for weeks 1-3 '

Key: ASCT = autologous stem cell transplant; BTd = bortezomib, thalidomide and dexamethasone; BW = bi-weekly; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; IV = intravenous; QD = daily; QW = every week; Q2W = every 2 weeks; SC = subcutaneous.
2 |In the scenario analysis using the IV formulation of daratumumab, the dose of daratumumab was 16 mg/kg per administration.

Table 65: Drug acquisition costs for first-line treatment (daratumumab and bortezomib)

Treatment Dose per Total dose per Vial Size Cost per Vial Vials per Cost per
administration administration administration® administration
Daratumumab 1,800 mg 1,800 mg 1,800 mg £4,320.00 1 £4,320.00
Daratumumab 100 mg £360.00 13
(V)2 16 mg/kg 1,210.72 mg £4,680.00
400 mg £1,440.00 -
Bortezomib 1.3 mg/m? 2.45 mg 3.5mg £762.38 1 £762.38

Key: IV = intravenous.

Unit costs were derived from the BNF online.
a |V formulation of daratumumab was used in a scenario analysis only.
b The cost per administration for daratumumab in the scenario analysis is the same when calculated as 13x 100 mg vials or 3x 400 mg vials and 1x 100 mg vials.
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Table 66: Drug acquisition costs for first-line treatment (thalidomide and dexamethasone)

Treatment Unit Size (mg) Pack Size Cost per Pack Cost per mg
Thalidomide 50 28 £298.48 £0.21
Dexamethasone 8 50 £25.17 £0.06

Unit costs were derived from the BNF online for thalidomide and eMIT for dexamethasone.

Table 67: Summary of drug acquisition costs for first-line treatment — induction and consolidation

Treatment Drug costs per cycle Total regimen costs per cycle
DBTd
Daratumumab (SC) £65,317.13
Bortezomib £17,067.20
£85,797.13
Thalidomide £3,341.00
Dexamethasone £71.80
BTd
Bortezomib £16,828.62
Thalidomide £3,294.29 £20,194.21
Dexamethasone £71.29
Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; SC = subcutaneous.
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Table 68: Concomitant medication costs

Treatment Dosing Regimen | Unit size | Units Cost Cost Total Source
per per per cost
pack pack unit

Thalidomide concomitant medication (prophylaxis for thrombosis)

For calculation of total
costs: low molecular weight
Dalt 15000 unit heparin and aspirin assumed
alteparin units ) )
Low molecular weight heparin P aD SC 5000 10 £8.84 £0.88 :, Egtitgrl:’?srj ?gsggcﬁ)i\?gs,igfed
on inputs used in NICE
TA311.(69) Duration of
prophylaxis assumed to be 5
months based on the minimum
£80.98 | recommended time in the
Thalidomide Celgene
SmPC.(136)
. Dosing regimen:
Aspirin 75 mg QD 75 mg 28 £0.12 £0.00 CASSIOPEIA trial(81)

Drug costs: Heparin: eMIT (5
mL solution for injection)

Aspirin: eMIT (75 mg tablets)

Daratumumab concomitant medications

Antipyretic: oral paracetamol 1000 mg per Dosi imen: Darzal
o administration of 500 mg 32 £0.16 £0.01 osing regimen. Darzalex
pre-infusion daratumumab SmPC, as per with
TA573(117)
Antihistamine: oral/lV diphenhydramine 50 mg per . .
Y administration of 25 mg 20 £316 | £0.16 | £22.24 | Drug costs: Paracetamol.
pre-infusion daratumumab eMIT (500 mg soluble tablet)
Diphenhydramine: MIMS 2020
Corticosteroid: oral methylprednisolone 20 mg per N ,
o administration of 16 mg 30 £17.17 | £0.57 Methylprednisone: BNF online
post infusion daratumumab (accessed April 2020); Drug
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Tariff Price (PART VIIIA

Bortezomib concomitant medication

Antiviral: aciclovir daily

400 mg QD

200 mg

25

£0.52 £0.02

Category C#)
£10.86
(DBTd | Dosing regimen: Velcade
arm)® | SmPC(113)
£10.76 | Drug costs: eMIT (200 mg
(BTd dispersible tablet)
arm)?

Key: IV = intravenous; QD = daily; SC = subcutaneous; SmPC = Summary of Product Characteristics.
2 Total cost differs between treatment arms due to the different duration of induction and consolidation therapy in each model cohort.

Table 69: Stem-cell transplantation costs

mg/m? (25%)

mg)

Description Intervention Cost Source Administration Cost Source
Cyclophosphamide (1.5 g/m? eMIT (500 mg NHS Reference Costs 2018-19. SB12Z
yclop sz N 9 £48.96° powder for £254 .14 DCRDN: Deliver Simple Parenteral
solution) Chemotherapy at First Attendance
. . NHS Reference Costs 2018-19. N10AF:
. 2
Mobilisation | CCSF:Lenograstim 19.2MUIm® | o5op 450 | BNF online (1 £493.70 Specialist Nursing, Cancer Related, Adult,
daily (assumed 5 days) vial of 33.6 MU) - .
Face to face (5 administrations)
Plerixafor 20 mg daily (assumed 4 BNF online (1 NHS Reference Costs 2018-19. N10AF:
days) for a proportion of patients | £19,531.08 : £394.96 Specialist Nursing, Cancer Related, Adult,
vial of 24 mg) - .
only® Face to face (4 administrations)
, NHS Reference Costs 2018-19. SA34Z
Harvest Peripheral blood stem cell harvest - - £1,132.57 DC: Peripheral Blood Stem Cell Harvest
. . NHS Reference Costs 2018-19. SB12Z
2
High dose melphalan 200 mg/m® |~ g4 5oa | BNF online (50 £254.14 DCRDN: Deliver Simple Parenteral
(75%) mg) .
Ablation Chemotherapy at First Attendance
Immediate dose melphalan 140 £206.06° BNF online (50 ) )
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NHS Reference Costs 2018-19. SA26A
EL: Peripheral Blood Stem Cell

Transplant ASCT ) ) £16,768.33 Transplant, Autologous, 19 years and
over

Post- GCSF: Lenograstim 19.2 MU/m? £1 751 12° BNF online (1 ) )

transplant daily (assumed 14 days) T vial of 33.6 MU)

Total costs £22,358.64 (not including the cost of plerixafor for a proportion of patients)
Weighted cost for DBTd arm: £24,171.71 (based on 90.1% patients receiving ASCT and 20.3% patients receiving plerixafor)
Weighted cost for BTd arm: £21,399.81 (based on 89.3% patients receiving ASCT and 7.2% patients receiving plerixafor)

Key: ASCT = autologous stem cell transplant; BNF = British National Formulary; BCd = bortezomib, cyclophosphamide; BSA = body surface area; BTd = bortezomib,
thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; GCSF = granulocyte-colony stimulating factor; IV = intravenous; MU
= mega unit.

a Based on a unit cost of £8.16 for cyclophosphamide 500 mg powder for solution and BSA of 1.88 m? from CASSIOPEIA.

bBased on a unit cost of £62.54 for lenograstim 33.6 MU vial and BSA of 1.88 m? from CASSIOPEIA.

¢Based on a unit cost of £4,882.77 (excl. VAT) for plerixafor 24 mg vial. The cost of plerixafor is applied to a proportion of patients (20.3% DBTd arm and 7.2% BTd arm)
based on data from CASSIOPEIA. For the cost of 2" ASCT as a subsequent therapy (see sections below), it was assumed that the proportion of patients requiring plerixafor
following BCd induction would be the same as the BTd arm.

d Based on a unit cost of £137.37 for melphalan 50 mg powder and solvent for solution for injection and BSA of 1.88 m? from CASSIOPEIA.
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Subsequent therapies

As shown in Section B.1.3.4, several treatments have been recommended by NICE for patients
with relapsed/refractory MM. To reflect that patients are expected to receive treatment following
progression from induction, ASCT and consolidation, the model includes the cost of subsequent
therapies. In accordance with the NICE position statement on the inclusion of therapies
recommended via the Cancer Drugs Fund, only those treatments that have been recommended
for routine funding by NICE, and not via the Cancer Drugs Fund, have been considered as
subsequent therapies in the base case analysis.(137) A scenario analysis has also been
conducted in which regimens recommended via the Cancer Drugs Fund have been included in
the model (refer to Section B.3.8.3 for the results of scenario analyses).

The possibility that some patients may receive a 2" ASCT was also included in the cost of
subsequent therapies. Feedback from a recent advisory board with three UK clinicians indicated
significant regional variation in the proportion of patients likely to receive a 2" ASCT with
different criteria used to assess eligibility. In the economic model it is estimated that between 8-
10% of patients will receive a 2"® ASCT following progression after first-line treatment which was
at the lower end of the range indicated by clinicians.(1) With patients receiving either DBTd or
BTd as first-line induction therapy, it was assumed that patients would receive BCd as induction
therapy for the 2" ASCT (3 cycles of 21 days, as per GMMG-M5).(94, 95) A higher proportion of
patients in the DBTd arm were assumed to receive a 2"¥ ASCT compared to those in the BTd
arm (10% versus 8%) due to the deeper responses and prolonged period of remission achieved
with DBTd relative to BTd.

In the model, which consists of only two health states (PF and PD), the cost of subsequent
therapies across all lines of therapy (2" line to 4™ line) has been included as a single, per-cycle
cost which is applied in all cycles for patients in the PD health state. An advantage of this
approach (i.e. applying a per-cycle cost) compared to applying the cost as a single, lump-sum
cost is that the impact of annual discounting of costs in the model and the impact of deaths on
the number of patients receiving subsequent treatment is captured to some extent. In order to
calculate this per-cycle cost, the total cost of treatment at each line of therapy was first
calculated. As the maijority of subsequent therapies are ‘treat to progression’, the total cost of
treatment was based on median TTP/PFS reported from clinical trials for each regimen. As such,
this approach to costing subsequent therapies takes into account the high attrition observed
between lines of therapy. The per-cycle cost of subsequent therapies (across all lines) was then
calculated as the sum of the total cost of treatment at each line (2" line, 3 line and 4™ line)
divided by the mean time spent in the model in the PD health state. As part of the calculation, it
was assumed that all surviving patients would go on to receive subsequent therapy at 2" line, 3™
line and 4" line following progression.

To include the cost of 2" ASCT (fixed duration and not ‘treat to progression’), the treatment cost
per cycle was calculated as the total cost of BCd induction therapy and ASCT divided by the
median PFS for 2" ASCT. A similar approach was also taken for Bd at 2" line (8 cycles of 21
days) and panobinostat in combination with Bd (PBd) (8 or 16 cycles of 21 days) when provided
at 3" line, as neither of these regimens are recommended as ‘treat to progression’.(113, 138)
Given that median PFS for PBd at 4% line is only expected to be 5.4 months, it was considered
more reasonable to assume that patients would receive PBd until progression in 4" line, rather
than receive the full 8 or 16 cycles.(139)

The proportion of patients receiving treatment with each subsequent therapy (by line of therapy)
is presented in Table 70, and median TTP/PFS for each regimen is presented in Table 71.
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Feedback from the clinical advisory board meeting indicated significant regional variation in the
choice of treatment at 2" line, which is therefore expected to vary in UK clinical practice. For the
purposes of the model it was assumed that patients not receiving a 2" ASCT would be equally
distributed to either Bd or lenalidomide in combination with dexamethasone (Ld). Feedback from
the clinicians at the advisory board was that carfilzomib in combination with dexamethasone (Cd)
is rarely used in clinical practice, given the recommendation from NICE that it should only be
used in patients who have not received prior treatment with bortezomib (TA457), and the
expectation that transplant-eligible patients would receive a bortezomib-containing induction
therapy (BTd, BCd or Bd).(1) It is expected that patients would be less likely to receive a given
therapy (e.g. lenalidomide or panobinostat) if they had already received this treatment at an
earlier line of therapy. The distribution of patients to treatments received in 3™ line (Ld or PBd)
and 4" line (PBd or pomalidomide in combination with dexamethasone [Pd]) was there based on
the treatments received at earlier lines of therapy.

With the exception of the slight difference in the proportion of patients receiving a 2" ASCT (10%
in the DBTd arm and 8% in the BTd arm), the distribution of patients to subsequent therapies is
expected to be largely the same regardless of whether patients receive DBTd or BTd induction
therapy at 15t line. However, this is only true when treatments recommended by NICE via the
Cancer Drugs Fund are not taken into consideration (refer to Table 70). For example, patients
who receive daratumumab as DBTd in 15t line would be less likely to then be treated with
daratumumab in combination with Bd (DBd) (2"¢ line) or daratumumab monotherapy (4! line) at
later lines of therapy than those who receive BTd.

The dosing regimens of subsequent therapies included in the model are presented in Table 72.
These were based on dosing schedules outlined in the respective SmPCs or pivotal trials for
each regimen. The unit costs and total costs per administration associated with the individual
therapies included within the subsequent treatment regimens are presented in Table 73
(ixazomib, lenalidomide, pomalidomide and panobinostat) and Table 74 (cyclophosphamide;
BSA-based dosing). The average cost per model cycle for Ld, Bd, BCd, PBd, Pd, and ixazomib
in combination with Ld (ILd) are presented in Table 75 and the average cost per model cycle for
DBd and daratumumab monotherapy are presented in Table 76. In calculating the cost of
subsequent therapies in the model, it should be noted that:

e NICE recommendations for Ld, PBd, Pd and ILd are subject to the manufacturers providing
the relevant treatments (lenalidomide, panobinostat, pomalidomide and ixazomib) in
accordance with the terms of a confidential commercial arrangement. In the cost-effectiveness
analyses provided in this submission, these treatments have all been included at list price.

e For DBd and daratumumab monotherapy (relevant for the ‘including treatments recommended
via Cancer Drugs Fund’ scenario only), the number of daratumumab administrations per model
cycle is not constant over time. An average cost per cycle until disease progression was
calculated for each of these regimens assuming daratumumab administration as a SC injection
(Table 76). When provided at later lines of therapy, daratumumab has been included at list
price in the model in line with the other subsequent therapies.
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Table 70: Distribution of patients to subsequent therapies (by line of therapy)

Treatment arm Base case I Scenario: including treatments recommended via the CDF
Line: 2" line

Subsequent Cd Ld Bd BCd + 2" Cd Ld Bd BCd + 2" DBd
therapy: ASCT ASCT?

DBTd 0% 45% 45% 10% 0% 45% 45% 10% 0%
BTd 0% 46% 46% 8% 0% 20% 0% 0% 80%
Line: 3 line

Subsequent Ld PBd - - Ld PBd ILd - -
therapy:

DBTd 55% 45% - - 0% 45% 55% - -
BTd 54% 46% - - 0% 20% 80% - -
Line: 4t line

Subsequent Pd PBd - - Pd PBd D - -
therapy:

DBTd 100% 0% - - 100% 0% 0% - -
BTd 100% 0% - - 80% 0% 20% - -

DBd at 2™ line.

thalidomide and dexamethasone; Cd

Key: ASCT = autologous stem cell transplant; BCd = bortezomib, cyclophosphamide and dexamethasone; Bd = bortezomib and dexamethasone; BTd = bortezomib,
carfilzomib and dexamethasone; CDF = Cancer Drugs Fund; D = daratumumab; DBd = daratumumab, bortezomib, and
dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; ILd = ixazomib, lenalidomide and dexamethasone; Ld = lenalidomide and
dexamethasone; PBd = panobinostat, bortezomib and dexamethasone; Pd = pomalidomide and dexamethasone.
a Feedback from a recent advisory board with three UK clinicians indicated that the proportion of patients likely to receive a 2" ASCT would be reduced with the availability of
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Table 71: Median TTP/PFS for subsequent lines of treatment

Subsequent treatment Median TTP/PFS Source
(months)

2 line

Ld 171 Based on median TTP from 1 prior therapy subgroup from Pooled MM-009 and MM-010
(Stadtmauer 2009)(140)

Bd 8.02 Based on median TTP in second-line patients from CASTOR (NICE TA573
manufacturer submission)(132)

BCd + 2" ASCT 40.9 Based on median PFS from GMMG-MMS5 trial (BCd arm with lenalidomide maintenance

for 2 years)(94)
(Note: based on induction therapy and ASCT in newly diagnosed patients and not 2"

ASCT

DBd? 27.63 Based)on median TTP in second-line patients from CASTOR (NICE TA573
manufacturer submission)(132)

3 line

Ld 14.1 Based on median TTP after 2 or 3 previous lines of therapy from TOURMALINE-MM1
(NICE TA505 manufacturer submission)(141)

PBd 12.68 Based on median TTP after at least 2 therapies from PANORAMA-1 (Richardson
2016)(142)

ILd? 28.8 Based on median TTP after 2 or 3 previous lines of therapy from TOMALINE-MM1
(NICE TA505 manufacturer submission) (141)

4t line

Pd 4.7 Based on median TTP after at least 2 therapies from MM-003 (NICE TA427
manufacturer submission)(143)

PBd 54 Based on median PFS (ITT) from PANORAMA-2 (Richardson 2013)(139)

Daratumumab monotherapy? 4.0 Based on median PFS from GEN501/MMY-002 (Usmani 2016)(144)

Key: ASCT = autologous stem cell transplant; BCd = bortezomib, cyclophosphamide and dexamethasone; Bd = bortezomib and dexamethasone; CDF = Cancer Drugs Fund;
DBd = daratumumab, bortezomib, and dexamethasone; ILd = ixazomib, lenalidomide and dexamethasone; ITT = intention-to-treat; Ld = lenalidomide and dexamethasone;
PBd = panobinostat, bortezomib and dexamethasone; Pd = pomalidomide and dexamethasone; PFS = progression-free survival; TTP = time to progression.
2Recommended via CDF; scenario only

Company evidence submission template for ID1510
© Janssen-Cilag (2020). All rights reserved Page 149 of 188



Table 72: Summary of dosing regimens for subsequent treatments

received until

weeks, for cycles
1-8

Treatment Duration Drugs per cycle Average administrations Average total dose Source
per model cycle per model cycle
Lenalidomide 25
Cycles of 28 mg QD for 3 21 525 mg
days, until weeks .
Ld disease Revlimid SmPC(145)
progression Dexamethasone
40 mg QW 4 160 mg
Bortezomib — 1.3
mg/m? BW for 2 5.33 7 mg/m?
Cycles of 21 weeks
Bd days, maximum 8 Velcade SmPC(113)
cycles Dexamethasone
20 mg 4 times 10.67 213 mg
weekly for 2 weeks
Bortezomib — 1.3
mg/m? BW for 2 4 10 mg/m?
weeks
Cyclophosphamide
BCd + 2" ASCT Cycles of 28 - 900 mg/m? on 1 1,695 mg/m? GMMG-MMS5 trial(94, 95)
days, 3 cycles day 1
Dexamethasone
40 mg BW for 3 6 240 mg
weeks
Panobinostat 20
Cycles of 21 mg 3 times weekly
days, maximum | for 2 weeks, for all 9 180 mg
16 cycles cycles
PBd It was assumed —— Farydak SmPC(138)
that PBd 4™ line 2 '
mg/m? BW for 2
would only be J 5.33 7 mg/m?
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(Recommended via
CDF; scenario only)

daratumumab
monotherapy until
disease
progression

mg/m? BW for 2
weeks

Dexamethasone
20 mg on days 1,
2,4,5,8,9, 11
and 12 of each
cycle

Number of administrations is not the same in each
model cycle. See Table 76 for cost of DBd across
different model cycles

disease Dexamethasone
progression? 20 mg 4 times
weekly for 2 10.67 213 mg
weeks, for cycles
1-8
Bortezomib — 1.3
2
mg/m? QW for 2 267 3 mg/m?
weeks, for cycles
9-16
Dexamethasone
20 mg BW for 2 533 107 mg
weeks, for cycles
9-16
Pomalidomide 4
Cycles of 28 mg QD for 3 21 84 mg
Pd days, until weeks Imnovid SmPC(146)
disease D thasone
rogression exame
Pros 40 mg QW 4 160 mg
Daratumumab
1,800 mg QW for 3
cycles, then once
8 cycles of 21 per cycle
days, followed by :
DBd 28-day cycles of Bortezomib — 1.3

CASTOR trial(69)

ILd

Cycles of 28
days, until

Ixazomib 4 mg QW
for 3 weeks

3 12 mg

Ninlaro SmPC(147)
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(Recommended via disease Lenalidomide 25
CDF; scenario only) progression mg QD for 3 21 525 mg
weeks

Dexamethasone

40 mg QW 4 160 mg

Daratumumab
1,800 mg QW for 2 4 7,200 mg
cycles

Daratumumab Cycles of 28 Daratumumab 16

monotherapy dgys, until mg/kg Q2W for 4 2 3,600 mg Darzalex SmPC(5)
(Recommended via ISease cycles

CDF; scenario only) progression

Daratumumab 16
mg/kg Q4W until 1 1,800 mg
progression

Key: ASCT = autologous stem cell transplant; BCd = bortezomib, cyclophosphamide and dexamethasone; Bd = bortezomib and dexamethasone; BW = bi-weekly; CDF =
Cancer Drugs Fund; DBd = daratumumab, bortezomib and dexamethasone; ILd = ixazomib, lenalidomide and dexamethasone; Ld = lenalidomide and dexamethasone; Pd =
pomalidomide and dexamethasone; PBd = panobinostat, bortezomib and dexamethasone; Pd = pomalidomide and dexamethasone; SmPC = Summary of Product
Characteristics; TTP = time-to-progression; QD = daily; Q2W = once every two weeks; Q4W = once every four weeks; QW = weekly.

aGiven that median PFS for PBd at 4™ line is only expected to be 5.4 months, it was considered more reasonable to assume that patients would receive PBd until progression
in 4 line, rather than receive the full 8 or 16 cycles.(139) The cost of PBd in 4™ line is based on the dosing schedule for the first 8 cycles.

Table 73: Drug acquisition costs for subsequent treatments (ixazomib, lenalidomide, pomalidomide and panobinostat)

Treatment Unit Size (mg) Pack Size Cost per Pack Cost per mg
Ixazomib 4 3 £6,336.00 £528.00
Lenalidomide 25 21 £4,368.00 £8.32
Pomalidomide 4 21 £8,884.00 £105.76
Panobinostat 20 6 £4,656.00 £38.80

Unit costs were derived from the BNF online
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Table 74: Drug acquisition costs for subsequent treatments (cyclophosphamide)

Treatment Dose per Total dose per Vial Size Cost per vial Vials per Cost per
administration administration administration administration
Cyclophosphamide 900 mg/m? 1,694.70 mg 500.00 £8.16 4 £32.64

Unit costs were derived from eMIT

Table 75: Summary of drug acquisition costs for subsequent treatments — drug costs per cycle (Ld, Bd, BCd, PBd, Pd, and ILd)

Treatment Drug costs per cycle ‘ Total regimen costs per cycle
Ld
Lenalidomide £4,368.00

£4,378.07
Dexamethasone £10.07
Bd
Bortezomib £4,066.03

£4,079.45
Dexamethasone £13.42
BCd
Bortezomib £3,049.52
Cyclophosphamide £32.64 £9,291.79
Dexamethasone £15.10
PBd

Cycles 1-82 Cycles 9-16 Cycles 1-82 Cycles 9-16
Panobinostat £6,984.00 £6,984.00
£11,063.45 £9,023.73

Bortezomib £4,066.03 £2,033.01
Dexamethasone £13.42 £6.71

Company evidence submission template for ID1510

© Janssen-Cilag (2020). All rights reserved

Page 153 of 188




Pd

Pomalidomide £8,884.00

£8,894.07
Dexamethasone £10.07
ILd (Recommended via CDF; scenario only)
Ixazomib £6,336.00
Lenalidomide £4,368.00 £10,714.07
Dexamethasone £10.07

Key: ASCT = autologous stem cell transplant; BCd = bortezomib; cyclophosphamide and dexamethasone; Cd = carfilzomib and dexamethasone; CDF = Cancer Drugs Fund;
ILd = ixazomib, lenalidomide and dexamethasone; Ld = lenalidomide and dexamethasone; PBd = panobinostat, bortezomib and dexamethasone; Pd = pomalidomide and
dexamethasone.

aThe cost of PBd in 4™ line is based on the dosing schedule for the first 8 cycles.
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Table 76: Summary of drug acquisition costs for subsequent treatments — drug cost per cycle (DBd and daratumumab monotherapy)

Cycle from Total drug Median Total cost Average
Treatment start of Daratumumab | Bortezomib | Dexamethasone cost per TTP until cost per
treatment cycle progression cycle
Cycles 1-2 £17,280.00 £4,574.28 £15.10 £21,869.38
?Ri‘i ommended | CYCes 36 £8,640.00 £3,811.90 £12.59 £10,304.49
via CDF; Cycles 7+ 27.63 £178,398.30 £6,456.69
scenario only) | ;e ian TTP — £4,320.00 £0.00/ £0.00 £0.00 £4,320.00
6)
Cycles 1-2 £17,280.00 - - £17,280.00
Daratumumab
monotherapy Cycles 3-6 £8,640.00 - - £8,640.00
(Recommended 4.00 £69,120.00 £17,280.00
via CDF: Cycles 7+ - -
scenario only) | (Median TTP — £4,320.00 £4,320.00
6)

Key: CDF = Cancer Drugs Fund; DBd = daratumumab, bortezomib, and dexamethasone; TTP = time to progression.
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Administration costs

The cost of administration was included for both first-line treatment (induction and consolidation)
and subsequent therapies (Table 77). In line with the assumptions used in NICE TA573: for oral
chemotherapy regimens (i.e. thalidomide and dexamethasone) a one-off cost was applied on
treatment initiation, whereas for therapies administered via SC injection (i.e. daratumumab and
bortezomib), a cost was applied for each administration.(132) On days where both bortezomib
and daratumumab are administered together, it was assumed that this would be performed
together by the same nurse and so the cost of only one administration was included in the
analysis. The cost of a blood test prior to the first administration of daratumumab was also
included in the cost of administration for DBTd.

In the scenario analysis using the IV formulation of daratumumab, the cost of daratumumab
administration was based on the cost of delivering complex chemotherapy, including prolonged
infusion. On days where both bortezomib and daratumumab are administered together, only the
(higher) cost of the IV infusion was applied.

Table 77: Administration costs

Drug Parameter Cost | Source

NHS Reference Costs 2018-19.
£98.74 | N10AF: Specialist Nursing, Cancer
Related, Adult, Face to face

Subcutaneous
administration

Daratumumab (SC)

Blood test (prior to NHS Reference Costs 2018-19.
first £2.79 | DAPS05: Haematology
administration)

NHS Reference Costs 2018-19.
SB14Z DCRDN: Deliver Complex
£385.28 | Chemotherapy, including Prolonged
Infusional Treatment, at First
Attendance

First
administration

NHS Reference Costs 2018-19.

Daratumumab (IV scenario) SB15Z Outpatient: Deliver

Subsequent

administration £223.00 Subsequent Elements of a
Chemotherapy Cycle
Blood test (prior to NHS Reference Costs 2018-19.
first £2.79 | DAPS05: Haematology

administration)

Subcutaneous NHS Reference Costs 2018-19.
Bortezomib administration £98.74 | N10AF: Specialist Nursing, Cancer
Related, Adult, Face to face

NHS Reference Costs 2018-19.
SB15Z Outpatient: Deliver

Cyclophosphamide IV administration | £223.00 Subsequent Elements of a
Chemotherapy Cycle
First NHS Reference Costs 2018-19.
Oral Chemotherapies administration £185.71 | SB11Z Outpatient: Deliver
only Exclusively Oral Chemotherapy

Key: IV = intravenous; SC = subcutaneous.
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B.3.5.2 Health-state unit costs and resource use

Monitoring costs

Ongoing monitoring costs were included in the model, with the frequency of monitoring visits and
tests dependent on whether patients were receiving active anti-cancer therapy (Table 78). For
the PF health state, it was assumed that patients would receive ‘on treatment’ monitoring from
the start of induction therapy until the time of the post-consolidation response assessment (i.e.
for cycles 0-9), with the ‘off treatment’ monitoring costs applied in all subsequent model cycles
until disease progression. In the PD health state, the ‘on treatment’ monitoring costs were
applied in all model cycles, as it was assumed that patients would receive anti-cancer therapy for
the majority of their lifetime.

The type and frequency of monitoring visits and tests were based on those used in NICE
TA573.(132)

Table 78: Monitoring costs

Item Frequency per cycle Unit cost Source

On Treatment | Off Treatment

NHS Reference Costs
2018-19. WF01A:
Clinical Haematology
(303). Non-Admitted
Face-to-Face
Attendance, Follow-up

Haematologist visit 0.92 0.32 £168.02

NHS Reference Costs
Full blood count 0.84 2.56 £2.79 2018-19. DAPSO05:
Haematology

Biochemistry 0.76 1.32 £1.10

Protein

electrophoresis 0.52 0.72 £1.10 NHS Reference Costs
2018-19. DAPS04:

Immunoglobulin 0.48 0.76 £1.10 Clinical Biochemistry

Urinar_y light chain 0.20 0.20 £1.10

excretion

Total cost per 28 £159.08 £64.21 - Calculated

days

End-of-life cost

A one-off cost representing the cost of terminal care was applied in the model for the proportion
of patients that died in each cycle. The cost applied in the model (£8,103.30) was derived from
the cost used in NICE TA573, inflated to 2018-2019 using the Pay & Price Index to 2015-16 and
the NHSCII Pay & Price Index to 2018-19.(132, 148)

B.3.5.3 Adverse reaction unit costs and resource use

The cost of managing adverse events experienced by patients receiving induction, ASCT and
consolidation therapy was included in the model. The costs per event were based on NHS
reference costs 2018-19 (or inflated to 2018—-2019) and are presented in Table 79. These costs
were applied to the proportion of patients experiencing each event in each of the treatment arms
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in the model (Table 57) and were applied in the first cycle of the model. The total cost across all
events included in the model was £1,771.09 for DBTd and £1,279.08 for BTd.

Table 79: Adverse event costs

Adverse Event

Costs

Source

Neutropenia

£1,417.51

NHS Reference Costs 2018-19. Weighted average
of SA08G-SA08J: Other haematological or splenic
disorders, with CC score 0-6+, non-elective long
stay and short stay

Lymphopenia

£1,417.51

NHS Reference Costs 2018-19. Weighted average
of SA08G-SA08J: Other haematological or splenic
disorders, with CC score 0-6+, non-elective long
stay and short stay

Thrombocytopenia

£1,660.53

NHS Reference Costs 2018-19. Weighted average
of SA12G-SA12K: Thrombocytopenia with CC
score 0-8+, non-elective long stay and short stay

Febrile neutropenia

£7,369.65

Inflated from TA510, based on NHS Reference
Costs 2011-12. PA45Z: Febrile neutropenia with
malignancy, using the Pay & Price Index to 2015-
16 and the NHSCII Pay & Price Index to 2018-
19(148, 149)

Stomatitis

£853.18

NHS Reference Costs 2018-19. Weighted average
of CB02A-CBO02F: Non-malignant, ear, nose,
mouth, throat or neck disorders, with interventions
(with CC score 1-4) and without interventions (with
CC score 0-5+), non-elective long stay and short
stay

Peripheral sensory
neuropathy

£945.04

NHS Reference Costs 2018-19. Weighted average
of WHO8A and WHO08B: Unspecified pain with CC
score 0 and 1+, non-elective long stay and short
stay

Nausea

£771.93

Inflated from TA510, based on NHS Reference
Costs 2014-15. WA21Z: other procedures or
healthcare problems, using the NHSCII Pay &
Price Index to 2018-19(148, 149)

Upper respiratory tract
infection

£598.73

NHS Reference Costs 2018-19. Weighted average
of DZ19H-ZD19N: Other respiratory disorders with
single intervention (with CC score 0-4) and without
intervention (with CC score 0-11+), non-elective
long stay and short stay

B.3.5.4 Miscellaneous unit costs and resource use

No additional costs were included in the CUA.

B.3.6 Summary of base-case analysis inputs and assumptions

B.3.6.1 Summary of base-case analysis inputs

A summary of inputs used in the base case analysis is presented in Table 80.
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Table 80: Summary of variables applied in the economic model

Reference to
Variable Value section in
submission
Model settings
Discount rate (costs o
and benefits) 3.5%
Section B.3.2
Time horizon Lifetime (100 — starting
age)
Patient baseline
characteristics
Mean age 56.6 years
Mean body weight 75.67 kg
Section B.3.2.1
Mean BSA 1.88 m?
% Male 58.5%
Induction, ASCT
and consolidation DBTd BTd
therapy
% completing 1, 2, 3 98.7% 99.3%
and 4 cycles of o o
induction therapy 97.6% 97.8%
96.7% 97.0% Section B.3.2.3
95.4% 94.5%
% receiving ASCT 90.1% 89.3%
% completing 1 and 2 85.8% 82.7%
cycles of consolidation . .
Clinical inputs DBTd BTd
MRD negativity at Section B.3.3.1
post-consolidation 63.7% 43.5%
assessment
Survival inputs PFS (0 1]
Extrapolation for BTd . .
MRD+ Weibull Exponential
HR for MRD- versus
MRD+ L L Section B.3.3.2
HR for DBTd versus
BTd (MRD-) L L
HR for DBTd versus
BTd (MRD+) L L
Adverse events DBTd BTd
Neutropenia incidence 27.61% 14.68% Section B.3.3.3
Lymphopenia 16.98% 9.67%
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pack

Thrombocytopenia 11.01% 7.43%
Febrile neutropenia 6.72% 5.20%
Stomatitis 12.69% 16.36%
Peripheral sensory o o
neuropathy 8.77% 8.55%
Nausea 30.22% 24.16%
ppper respiratory tract 6.16% 3.35%
infection
Utility inputs
PF (induction therapy) 0.57
PF (post-induction to
post-consolidation 0.68
response) Section B.3.4.1
PF (post-
consolidation) 0.73
PD 0.69
Adverse event
disutility
Neutropenia 0.02
Lymphopenia 0.01
Thrombocytopenia 0.03
Febrile neutropenia 0.04
Stomatitis 0.02 Section B.3.4.4
Peripheral sensory
0.01
neuropathy
Nausea 0.01
ppper respiratory tract 0.02
infection
Cost inputs
Daratumumab SC,
cost per vial (1,800 £4,320.00
mg)
Bortezomib, cost per
vial (3.5 mg) £762.38
Thalidomide, cost per £008.48 Section B.3.5.1
pack ’
Dexamethasone, cost £95 17
per pack
Lenalidomide, cost per £4.368.00
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Cyclophosphamide,

daratumumab

. £8.16
cost per vial
Pomalidomide, cost £8.884.00
per pack
Panobinostat, cost per £4.656.00
pack
Subse_quent DBTd BTd
therapies
Ld — 2™ line 45% 46%
Bd — 2" line 45% 46%
BCd + 2" ASCT — 2nd 10% 8% Section B.3.5.1
line
Ld — 34 line 55% 54%
PBd — 3 line 45% 46%
Pd — 4t line 100% 100%
Concomitant
medication costs
Low molecular weight £8.84
heparin, cost per pack
Aspirin, cost per pack £0.12
Antipyretic: oral
paracetamol, cost per £0.16

ack
P Section B.3.5.1
Antihistamine: oral/lV
diphenhydramine, cost £3.16
per pack
Corticosteroid: oral
methylprednisolone, £17.17
cost per pack
Antiviral: aciclovir, cost £0.52
per pack
DBTd BTd

ASCT cost £24.171.71 £21,399.81 Section B.3.5.1
Administration
costs
Subc;u_tanegus £98.74
administration
Oral administration £185.71 Section B.3.5.1
IV administration £223.00
Blood test for £279

Monitoring costs

Section B.3.5.2
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Haematologist visit

£168.02

Full blood count £2.79
Biochemistry £1.10
Protein . £1.10
electrophoresis

Immunoglobulin £1.10
Urinar_y light chain £1.10
excretion

Adverse event

costs

Neutropenia £1,417.51
Lymphopenia £1,417.51
Thrombocytopenia £1,660.53
Febrile neutropenia £7,369.65 Section B.3.5.3
Stomatitis £853.18
Peripheral sensory £945 04
neuropathy

Nausea £771.93
Upper respiratory tract £598.73

infection

Key: ASCT = autologous stem cell transplant; BCd = bortezomib, cyclophosphamide and dexamethasone;

BSA = body surface area; BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab,

bortezomib, thalidomide and dexamethasone; HR = hazard ratio; IV = intravenous; Ld = lenalidomide and
dexamethasone; MRD = minimal residual disease; OS = overall survival; PBd = panobinostat, bortezomib and
dexamethasone; Pd = pomalidomide and dexamethasone; PD = progressed disease; PF = progression free;
PFS = progression-free survival; SC = subcutaneous.

B.3.6.2 Assumptions

A list of the key assumptions used in the base case analysis is provided in Table 81 alongside a
description of scenarios conducted to explore the impact of these assumptions on the cost-

effectiveness results. The results of these scenario analyses are presented in B.3.8.3.
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Table 81: Assumptions used in the cost-utility analysis

Parameter

Assumption (base case)

Justification

Addressed in scenario
analysis; rationale for scenario
analysis

Approach to
modelling
survival

The model utilised a response-based
approach in which survival (PFS and
OS) after the post-consolidation
assessment timepoint was modelled to
be dependent on whether patients
attained MRD negativity.

The approach chosen for the base case
analysis included the direct
extrapolation of data from CASSIOPEIA
(for BTd MRD+), the use of HRs from
statistical analysis performed on the
expanded SLR/meta-analysis exploring
the relationship between MRD negativity
and survival (for BTd MRD-), and the
use of HRs from the CASSIOPEIA
landmark analysis (for DBTd MRD+/-).

Direct extrapolation of data from the overall treatment
arms of CASSIOPEIA (not based on response) resulted
in a wide variation in long-term survival depending on
the parametric model chosen (refer to Section B.3.3.2).

A response-based model was therefore used. The use
of a response-based model allows for the inclusion of
external data in the model to more robustly model long-
term outcomes. The attainment of a deep and durable
response is a primary aim of induction, ASCT and
consolidation therapy for patients with newly diagnosed
MM, and the relationship between MRD negativity and
long-term survival outcomes has been established.(61)

The base case modelling approach leverages external
data with longer follow-up to inform long-term survival
outcomes for patients who attain post-consolidation
MRD negativity in the BTd arm.

The use of trial data directly from CASSIOPEIA for BTd
MRD+, which represents the most mature data from the
trial (i.e. highest proportion of events occurring), helped
improve internal validity of modelled survival outcomes
when compared to the observed data from
CASSIOPEIA.

Data from the CASSIOPEIA trial are utilised for the
DBTd arm in order to model the observed treatment
effect for daratumumab versus BTd in both MRD-
positive and MRD-negative patients (see CASSIOPEIA
landmark analysis in Section B.2.6.3).

Scenarios were conducted to
explore the impact of external data
and the daratumumab treatment
effect.

Scenario 1A: BTd MRD- survival
is modelled by directly
extrapolating CASSIOPEIA data
rather than applying the HR from
the statistical analysis performed
on the expanded SLR/meta-
analysis. By removing the use of
external data, this scenario
explores the impact of external
data on the ICER.

Scenario 1B: DBTd MRD-
survival is modelled via the
application of the HRs from the
SLR/meta-analysis, rather than the
HR from the CASSIOPEIA
landmark analysis. By removing
the daratumumab treatment effect
for MRD- patients seen in
CASSIOPEIA, this scenario
explores the impact of the
daratumumab treatment effect on
the ICER.

Extrapolation
of PFS and

Weibull distribution for the extrapolation
of PFS and exponential distribution for
the extrapolation of OS

The choice of parametric distribution for the base case
analysis was made based on consideration of: statistical
fit, visual fit when compared to the observed data from
the CASSIOPEIA trial, and the clinical plausibility of

Alternative and more optimistic
extrapolations of BTd MRD+ OS
were not explored in scenario
analyses given that these
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OS for BTd
MRD+

long-term survival estimates (refer to Section B.3.3.2).
Given that the observed data for the BTd MRD-positive
subgroup are still relatively immature, the clinical
plausibility of long-term extrapolations was considered
to be a critical factor in selecting curves for the base
case analysis.

Based on clinician feedback on the long-term PFS and
OS that may be expected of BTd MRD-positive patients
in clinical practice in England, the Weibull distribution
was chosen for the extrapolation of PFS and the
exponential distribution was chosen for the extrapolation
of OS.

Survival outcomes predicted by the model (MRD+ and
MRD- combined) were also validated against the
observed data from CASSIOPEIA and data from Public
Health England on patients receiving first-line therapy
and ASCT in England (refer to Section B.3.3.2).

predicted long-term OS rates that
were higher than those expected
based on clinician feedback and
higher than general population
mortality. The use of the
exponential distribution in the base
case also resulted in OS model
predictions for MRD+ and MRD-
combined that were consistent
with the CASSIOPEIA trial and
real-world outcomes reported from
the PHE datasets.

An alternative extrapolation for
PFS, which provided a higher
estimate of long-term PFS
compared to the base case, was
considered to be plausible and
was explored in scenario
analyses.

Scenario 2: Exponential
distribution used for the
extrapolation of BTd MRD+ PFS

Application of | OS and PFS in the DBTd arm were

daratumumab | modelled via the application of HRs for
treatment DBTd versus BTd from the
effect CASSIOPEIA landmark analysis

No treatment waning effect was
included in the base case analysis, with
the HRs from the landmark analysis
applied for the duration of model time
horizon (post-landmark)

In the landmark analysis for CASSIOPEIA, DBTd was
associated with improvements in OS and PFS versus
BTd in both MRD-positive and MRD-negative patients
(refer to Section B.2.6.3). The application of HRs from
the landmark analysis allows for the inclusion of this
treatment effect in the modelled survival for DBTd.
Evidence of a daratumumab treatment effect regardless
of MRD response is

Scenario 1B (described above)
explores the impact of the
daratumumab treatment effect on
the ICER.

To reflect the possibility that the
treatment effect of daratumumab
may wane over time, several
scenario analyses have been
conducted in which the HRs for
DBTd versus BTd (PFS and OS)
are set to equal one (i.e. no
treatment effect) at a specified
timepoint in the model. These
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Improvements in survival outcomes for MRD-negative
patients (assessed using sensitivity threshold 10) is
considered plausible, as daratumumab-treated patients
may achieve an even deeper level of response. In
CASSIOPEIA, DBTd almost doubled the rate of MRD
negativity compared to BTd at the higher sensitivity
threshold of 106 (using NGS) (refer to Section
B.2.6.1).(44) For MRD-positive patients, the improved
survival outcomes in the DBTd arm is likely a reflection
of the deeper conventional responses (i.e. according to
IMWG criteria) achieved by daratumumab-treated
patients (refer to Section B.2.6.1).

In the absence of evidence to suggest that the
treatment effect of daratumumab on survival (for MRD-
positive and MRD-negative patients) would wane over
time, no treatment waning effect was applied in the
base case analysis.

Prolonged survival benefit for patients treated with
daratumumab is considered plausible given the unique
mechanism of action of daratumumab, which is to

modulate the immune system to better fight the disease.

Treatment waning has not been included in previous
NICE appraisals of daratumumab at later lines of
therapy (TA573 and TA510) and was not included in
TA311.

include scenarios in which the
treatment effect is assumed to
wane for both MRD-positive and
MRD-negative patients, or for
MRD-negative patients only. The
timepoint from which the treatment
waning effect was applied was
also varied. These timepoints were
arbitrarily chosen in the absence
of evidence to suggest if and when
the treatment effect would wane
over time.

Scenario 3A: No additional
treatment effect of DBTd after 5
years (MRD+ and MRD-)

Scenario 3B: No additional
treatment effect of DBTd after 10
years (MRD+ and MRD-)

Scenario 3C: No additional
treatment effect of DBTd after 5
years (MRD- only)

Scenario 3D: No additional
treatment effect of DBTd after 10
years (MRD- only)

Daratumumab
formulation

The cost of daratumumab was based on
the fixed dose of 1,800 mg administered
via SC injection, with efficacy for DBTd
based on CASSIOPEIA (weight-based
dose and IV infusion)

A licence extension for a SC formulation of
daratumumab was received in June 2020 and is
expected to be used by the majority of patients in
clinical practice. Non-inferiority between the weight-
based IV formulation of daratumumab (which was used
in CASSIOPEIA) and the SC formulation of
daratumumab has been demonstrated as part of the
COLUMBA (MMY3012) trial.(104)

In CASSIOPEIA, which represents
the primary source of clinical
evidence for the analysis,
daratumumab was administered
as a weight-based dose via IV
infusion.

Scenario 4: Drug acquisition and
administration costs for
daratumumab were based on the
IV formulation and weight-based
dose (16 mg/kg) used in
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CASSIOPEIA. Only the acquisition
and administration costs of
daratumumab were adjusted in
this scenario.
Subsequent Subsequent treatments (2", 39 and 4" | The cost of subsequent therapies were included in the Several therapies are
treatments line) were included in the model based model to reflect the reality that patients with MM recommended by NICE for use via
on those treatments that had been experience relapsed and refractory disease. the Cancer Drugs Fund, including
recommended by NICE for In accordance with the NICE position statement on the DBd at 2™ line and daratumumab
relapsed/refractory MM. : : . ; monotherapy at 41" line. Should
inclusion of therapies recommended via the Cancer these reqi b ilabl
o . gimens become available
The distribution of patients across the Drugs Fund, only those treatments that have been f tine funding. then the
available treatments at each line of recommended for routine funding by NICE, and not via tor rou 9.

. reatment pathway would be
therapy were based on market share the Cancer Drugs Fund, have been considered as :
estimates and took into consideration subsequent therapies in the base case analysis.(137) expected to be markedly different
the expectation that patients are likely to ' for _patie;nts re(_:ei_v ing DBTd or BTd
only receive a given therapy (e.g at first Ilqe. This is blased on the
daratumumab, lenalidomide or' . expgctatlon that patients v_vho.
panobinostat) ,once in the treatment receve daratur_numab at f|r§t line
pathway. The treatment pathway (when would be less likely to receive

TR . daratumumab at later lines.
only considering therapies
recommended for routine funding by Scenario 5: A scenario analysis
NICE) is expected to be the same in has also been conducted in which
each of the model cohorts with the regimens recommended via the
exception that slightly more patients Cancer Drugs Fund have been
receiving DBTd are expected to receive included in the model
a 2" ASCT due to the deeper
responses achieved and prolonged
period of remission relative to BTd.
Dosing of Cost of BTd was based on the For consistency with the source of clinical inputs The recommended posology for
BTd CASSIOPEIA trial protocol included in the model, the dosing of BTd was based on | BTd in the bortezomib SmPC is
the CASSIOPEIA trial protocol. The dosing of BTd different to that used in the
included in the model is also considered to be CASSIOPEIA trial (refer to Section
consistent with how BTd is typically administered in B.3.2.3).(113) A scenario was
clinical practice. conducted in which the bortezomib
SmPC posology was used to
calculate the cost of BTd in the
model.
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Scenario 6: Cost of BTd was
based on the bortezomib SmPC
recommended posology

Vial sharing

No vial sharing was assumed

In the base case analysis it was assumed that vials
would not be shared or pooled across administrations.
As such, drug wastage was assumed if the amount of
drug required for a single dose was not an exact
multiple of vial size.

With certain drugs administered in
a hospital-based setting, there is
the potential for vial sharing in
clinical practice. A scenario was
also conducted in which vial
sharing was assumed to occur.

Scenario 7: Vial sharing was
assumed

Utility values

Utility values for PF (induction, ASCT
and consolidation) were based on EQ-
5D data from the CASSIOPEIA trial

For PD, utility was based on the utility
value used in TA311 for 2" and 3™ lines
from van Agthoven et al. (2004) (0.69),
rather than utility for ‘further lines’
(0.644).(27, 62)

For consistency with the source of clinical inputs
included in the model and the relevance of data from
the CASSIOPEIA trial to the patient population of
interest for this submission, the utility values used in the
base case analysis were based on EQ-5D data from the
CASSIOPEIA ftrial.

As patients are expected to spend a greater period of
time in 2" and 3™ line, compared to 41" line, the higher
value from TA311 (for 2"¢ and 3" lines) was used for the
PD health state utility in the model.

Utility values from the published
literature (van Agthoven et al.
[2004]) were used in the NICE
submission for bortezomib as
induction therapy, and other
sources of utility values are now
available.(27, 62) To explore the
impact of using alternative utility
values, scenario analyses have
been conducted in which utility
values from van Agthoven et al.
(2004)) have been used instead of
those derived from CASSIOPEIA,
and in which lower utility values for
PD have been explored.

Scenario 8A: Lower utility value
from van Agthoven et al. (2004)
(0.644) was used for the PD health
state

Scenario 8B: Lower utility value
from Palumbo et al. (2013) (PD in
4™ [ine: 0.57) was used for the PD
health state
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Scenario 8C: Utility values from
van Agthoven et al. (2004) were
used for all health states

Key: ASCT = autologous stem cell transplant; BCd = bortezomib, cyclophosphamide and dexamethasone; BIC = Bayesian information criterion; BTd = bortezomib, thalidomide
and dexamethasone; Cl: confidence interval; CUA = cost-utility analysis; DBd = daratumumab, bortezomib, and dexamethasone; DBTd = daratumumab, bortezomib,
thalidomide and dexamethasone; EQ-5D = EuroQol-5D; HR = hazard ratio; HTA = Health Technology Assessment; ICER = incremental cost-effectiveness ratio; IMWG =
International Myeloma Working Group; IV = intravenous; Ld = lenalidomide and dexamethasone; MM = multiple myeloma; MRD = minimal residual disease; NGS = next
generation sequencing; PBd = panobinostat, bortezomib and dexamethasone; Pd = pomalidomide and dexamethasone; PD = progressed disease; PFS = progression-free
survival; PHE = Public Health England; OS = overall survival; SC = subcutaneous; SLR = systematic literature review; SmPC = Summary of Product Characteristics.
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B.3.7 Base-case results

B.3.7.1 Base-case incremental cost-effectiveness analysis results

The deterministic base case results for DBTd versus BTd are presented in Table 82.

Compared to BTd, DBTd was associated with an increased number of life years (3.32) and
QALYs (). but also higher total costs (). In the base case analysis, the ICER at list
price versus BTd was [l per QALY gained.

.
|
M

Disaggregated results from the base case analysis are presented in Appendix J for:

e Costs by cost category for 15t line treatment (induction, ASCT and consolidation therapy costs)
e Costs by health state (PF and PD, and end-of-life costs)
e QALYs by health state (PF and PD)

The difference in costs between treatment arms during induction, ASCT and consolidation was
primarily due to differences in drug acquisition costs between DBTd and BTd induction therapies
(i.e. due to the cost of daratumumab). The other sources of 15t line treatment costs applied in the
model (e.g. administration, ASCT, monitoring, concomitant medication, adverse events) were
broadly similar or the same between the treatment arms. The costs accrued in the PD health
state, which includes subsequent therapy costs, and end-of-life costs were also similar between
treatment arms. The difference in total costs between DBTd and BTd in the model were therefore
largely attributable to the difference in drug acquisition costs in 15t line.

The difference in QALY's between treatment arms was primarily due to the difference in QALYs
accrued in the PF health state (JJijj for DBTd versus [} for BTd). That the benefits of DBTd
treatment are realised in the model as an increase in time spent in the PF health state, as well as
an increase in QALYs overall, is consistent with the aims of 15t line treatment, which are to delay
progression and achieve sustained remission.

Clinical outcomes (mean PFS and OS) are also presented in Appendix J. The survival rates
predicted by the model, compared to observed data from CASSIOPEIA and the PHE linked
datasets, are presented in Section B.3.3.2.

Table 82: Deterministic base case results

Intervention Total Total Total Inc. Inc. LYs Inc. ICER
costs LYs QALYs costs QALYs

DBTd [ 14.66 [ ]

BTd B 1134 | I 3.32 Il

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; ICER = incremental cost-effectiveness ratio; LY = life year; QALY = quality-adjusted life year.
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B.3.8 Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis

A probabilistic sensitivity analysis (PSA) was conducted in order to assess the impact of
parameter uncertainty on the results of the CUA. The PSA was run for 5,000 iterations and in
each iteration model inputs for all parameters were randomly drawn from specified distributions
(e.g. gamma for costs; beta for proportions and lognormal for HRs). Where possible the standard
error or standard deviation associated with the mean value was used to define the distribution,
otherwise it was assumed that the standard error would be 20% of the mean value. The inputs
and distributions used in the PSA are summarised in Appendix P.

The average incremental cost-effectiveness results from the PSA are presented in Table 83.
Taking into account the combined parameter uncertainty in the model, the ICERs for DBTd
versus BTd were seen to be similar (albeit marginally higher) to those reported in the
deterministic base case.

A scatter plot showing the results of each iteration from the PSA on the cost-effectiveness plane
are presented in

Figure 36, and the cost-effectiveness acceptability curve is presented in
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Figure 37. In the vast majority of PSA iterations, the DBTd arm was associated with a greater
number of QALYs than BTd and the incremental costs remained relatively stable across the
different iterations (

Figure 36). At willingness to pay-thresholds of £20,000 and £30,000 per QALY gained, the
probability of DBTd being the more cost-effective treatment option was [[J|% and %,
respectively.

Table 83: Average probabilistic cost-effectiveness results

Comparison versus Inc. costs Inc. QALYs ICER

BTd ] [ I

Key: BTd = bortezomib, thalidomide and dexamethasone; ICER = incremental cost-effectiveness ratio; QALY =
quality-adjusted life year.

Figure 36: Cost-effectiveness plane for DBTd versus BTd
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Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; QALY = quality-adjusted life year.

Figure 37: Cost-effectiveness acceptability curve

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone.
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B.3.8.2 Deterministic sensitivity analysis

Deterministic sensitivity analysis (DSA) was conducted by varying the input for each parameter in
the model by +20% of their mean value, whilst keeping all other inputs the same. For those
parameters where 95% confidence intervals were available, the upper and lower limits of the
confidence intervals were used instead to vary the model input. The inputs used in the DSA are
presented in Appendix P.

As shown in Figure 38, the parameters with the greatest impact on the ICER were the HRs used
to determine OS for patients in the DBTd arm. These HRs were based on the landmark analysis
of the CASSIOPEIA trial (refer to Section B.2.6.3), and so represent the primary source of
evidence for the relative efficacy of DBTd versus BTd in MRD-positive and MRD-negative
patients. Scenario analyses exploring alternative assumptions and inputs relating to the
daratumumab treatment effect have also been conducted and are presented in Section B.3.8.3.

As discussed in Section B.2.6.3, a daratumumab treatment effect for both MRD-positive and
MRD-negative patients was demonstrated in the landmark analysis of PFS and OS from
CASSIOPEIA, and is supported by

00000000 0o
I his is explained by the significantly deeper

levels of response achieved by patients treated with daratumumab — as seen in CASSIOPEIA,
where DBTd almost doubled the rate of MRD negativity compared to BTd at the higher sensitivity
threshold of 10 (refer to Section B.2.6.1). Similarly, for MRD-positive patients, the improved
survival outcomes in the DBTd arm is driven by deeper conventional response according to
IMWG criteria achieved by daratumumab-treated patients (refer to Section B.2.6.1).

With the exception of the parameters relating to OS for DBTd and BTd (HRs and the exponential
rate), the increase in the ICER from the base case was less than [l per QALY gained for all
other parameters varied in the DSA.
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Figure 38: ICER tornado plot from deterministic sensitivity analyses — top 10 parameters

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; HR = hazard ratio; ICER = incremental cost-
effectiveness ratio; MRD = minimal residual disease; OS = overall survival, PFS = progression-free survival.
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B.3.8.3 Scenario analysis

The results of scenario analyses are presented in Table 84.

Across several scenarios, the ICER was similar to that seen in the base case analysis (e.g.
scenarios for vial sharing, alternative utility inputs and BTd dosing based on the bortezomib
SmPC). The use of the IV formulation of daratumumab resulted in an increase in the ICER
compared to the base case, due to the higher drug acquisition and administration costs for DBTd
(assuming no vial sharing). With the SC formulation offering a more convenient route of
administration for patients, as well as a lower cost and an increase in NHS capacity, it is
expected that the majority of patients would receive treatment via SC injection as per the base
case analysis.

The scenarios exploring different approaches to modelling response-based survival (Scenarios
1A and 1B) or alternative PFS extrapolations (Scenario 2) were associated with higher ICERs
compared to the base case analysis. With the exception of Scenario 1B, the increases in the
ICER were however relatively modest (less than [JJJll per QALY gained). In Scenario 1B, OS
and PFS for MRD- patients in the DBTd arm were based solely on the benefits of achieving MRD
negativity via the use of the HRs from the statistical analysis performed on the expanded
SLR/meta-analysis and not data from the CASSIOPEIA landmark analysis. However, as noted in
Section B.3.3.2, this scenario fails to capture the treatment effect with daratumumab that has
been observed in the CASSIOPEIA trial and across other daratumumab trials (refer to Section
B.2.6.3), and is therefore considered to represent a highly conservative estimate of survival in the
DBTd arm. The PFS and OS predicted by the model in this scenario (and Scenario 1A) are
presented in Appendix O, with both PFS and OS from CASSOPEIA being consistently and
considerably underestimated in the DBTd model cohort using the Scenario 1B approach.

The scenarios exploring treatment waning for daratumumab for both MRD-positive and MRD-
negative patients (Scenario 3A, after 5 years; Scenario 3B, after 10 years), and MRD-negative
patients only (Scenario 3C, after 5 years; Scenario 3D, after 10 years), were also associated with
higher ICERs compared with the base case analysis. However, these scenarios are considered
to be highly conservative and are not supported by the existing clinical evidence. These
scenarios have been presented in order to fully explore uncertainty in the daratumumab
treatment effect in the long term.

In the scenario exploring the impact of including drugs recommended by NICE via the Cancer
Drugs Fund as subsequent therapies, DBTd was seen to dominate BTd, being associated with
lower total costs and higher total QALYs. In this scenario, the costs accrued in the PD health
state are considerably lower in the DBTd arm, reflecting the expected use of daratumumab at
later lines of therapy in the BTd arm.

Table 84: Summary of results from scenario analyses

Scenario Inc. Inc. ICER (£ per
costs QALYs QALY)

Base case

1A: Approach to modelling BTd MRD- (Extrapolation of
BTd MRD- from CASSIOPEIA using Weibull for PFS
and Weibull for OS)

1B: Approach to modelling DBTd MRD- (Using HR for
MRD- versus MRD+ from SLR/meta-analysis)
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2: Extrapolation of BTd MRD+ PFS (Exponential)

3A: No additional treatment effect of DBTd after 5 years
(MRD+ and MRD-)

3B: No additional treatment effect of DBTd after 10
years (MRD+ and MRD-)

3C: No additional treatment effect of DBTd after 5 years
(MRD- only)2

3D: No additional treatment effect of DBTd after 10
years (MRD- only)?

4: Daratumumab |V formulation

5: Inclusion of subsequent therapies recommended via
the Cancer Drugs Fund

6: Dosing for BTd (based on bortezomib SmPC)

7: With vial sharing

8A: PD utility = 0.644 from van Agthoven et al. (2004)
(TA311)

8B: PD utility = 0.57 from Palumbo et al. (2013) (TA510)

8C: Utility values from van Agthoven et al. (2004)

Key: BTd = bortezomib, thalidomide and dexamethasone; Cl = confidence interval; DBTd = daratumumab,
bortezomib, thalidomide and dexamethasone; HR = hazard ratio; ICER = incremental cost-effectiveness ratio;
Inc. = incremental; IV = intravenous; MRD = minimal residual disease; OS = overall survival; PD = progressed
disease; PFS = progression-free survival; QALY = quality-adjusted life year; SLR = systematic literature review;
SmPC = Summary of Product Characteristics.

2 In this scenario, the treatment effect is still applied across the entire model time horizon for MRD-positive
patients.
Note: Refer to Table 81 for further information regarding each scenario.

B.3.8.4 Summary of sensitivity analyses results

As shown in the results of the PSA and extensive scenario analyses, the results of the CUA are
relatively robust to uncertainty in parameter inputs and alternative inputs/assumptions. The
scenarios with the greatest impact on the ICER were those relating to the treatment effect for
DBTd versus BTd. This is consistent with the findings from the DSA which identified the HRs for
the daratumumab treatment effect on OS as key model drivers.

As may be expected, the more pessimistic assumptions explored in the scenario analyses with
regards to the daratumumab treatment effect resulted in ICERs that were higher than those in
the base case analysis. Across all other scenarios, the ICER versus BTd was similar to the base
case analysis and average probabilistic results, and was in the region of £30,000 per QALY
gained.

B.3.9 Subgroup analysis

No cost-effectiveness analyses were conducted in subgroups.
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B.3.10 Validation

Feedback on the plausibility of the survival inputs used in the model was originally obtained from
one clinician in the UK. An advisory board was also held in August 2020 from which feedback
was obtained from an additional three clinicians in the UK. At the advisory board, feedback was
sought on the MM treatment pathway in the UK and the generalisability of the CASSIOPEIA trial
data, as well as the plausibility of the survival inputs used in the model (as described below).

B.3.10.1 Validation of cost-effectiveness analysis

Validation and clinical plausibility of survival outcomes

Long-term PFS and OS extrapolations from the model were assessed using a combination of
statistical goodness of fit criteria, visual inspection, real-world evidence of outcomes for UK
patients, and clinical expert opinion on the plausibility of long-term extrapolations.

As described in Section B.3.3.2, the choice of extrapolation for BTd MRD+ PFS and OS was
informed by feedback from UK clinicians on the long-term survival outcomes expected in clinical
practice. The final (weighted) survival outcomes predicted by the model, which incorporate both
MRD-positive and MRD-negative patients, were then compared against:

e Observed data from the CASSIOPEIA trial (DBTd and BTd)

e Data from PHE datasets on real-world survival outcomes for - patients in England who
received first-line therapy and ASCT (and |} patients who received first-line BTd and
ASCT) (refer to Section B.3.3.2)

The model was seen to closely predict OS when compared to the CASSIOPEIA trial for both
DBTd and BTd, and model predictions for BTd OS were also consistent with those reported in
the PHE cohort. The proportion of patients in the model who were predicted to be alive and
progression free was, however, slightly but consistently underestimated in both treatment arms
when compared to CASSIOPEIA. Given that this underestimation occurred in both the DBTd and
BTd model cohorts, and to a similar extent based on inspection of the different survival curves,
the impact on the incremental cost-effectiveness results is expected to be limited. In contrast, the
PFS estimates from the model were generally higher than the survival rates reported in the PHE
cohort, with the model therefore predicting PFS survival rates that, reassuringly, were within the
range provided by outcomes from the CASSIOPEIA trial and PHE cohort. The validity of survival
outcomes predicted by the model with respect to clinical practice in England is further discussed
below.

Validity of the model compared to clinical practice in England

For consistency with the primary source of evidence available for daratumumab in this indication,
the inputs and assumptions used in the model were based on the trial design of CASSIOPEIA
and the data that has been reported from it. By using the CASSIOPEIA trial as the basis for the
model, the cost-effectiveness analyses are (by extension) also subject to the points raised in
Section B.2.13 about the generalisability of CASSIOPEIA to clinical practice in England. For
example, in using OS and PFS data from CASSIOPEIA, the survival outcomes predicted by the
model will be based on patients (in both treatment arms) approximately 50% of whom will have
received maintenance therapy in Part 2. However, due to the limited study follow-up (PHA;
median follow-up = 29.2 months), and the eight-week dosing schedule of daratumumab
maintenance, the exposure to maintenance treatment for either treatment group is limited. Also,
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whilst absolute survival outcomes for both DBTd and BTd may as a result be better than
expected in clinical practice in England, the relative treatment benefit for DBTd versus BTd that is
incorporated in the model is unaffected by maintenance treatment.

Furthermore, the efficacy and cost of BTd consolidation therapy is included in the model, as per
the CASSIOPEIA trial protocol. Consolidation with BTd is not however routinely used in clinical
practice in England. It is therefore expected that the survival outcomes predicted by the model for
BTd may overestimate survival for patients currently treated in England, and thus underestimate
the relative treatment benefit of DBTd plus consolidation therapy in clinical practice. As noted
above and in Section B.3.3.2, external validation of the predicted model outcomes against
CASSIOPEIA and PHE datasets show consistency for OS and variation for PFS. The use of an
alternative survival distribution to extrapolate PFS in the model (for BTd MRD+ patients) was
explored as a scenario analysis, with the Weibull selected to provide a more optimistic estimate
of long-term PFS when compared to the base case. In this scenario, DBTd was still associated

with an ICER | I »<r QALY gained versus BTd (see Section B.3.8.3).

Internal validation

The model programming was checked by an analyst who was not involved in the original
development of the model using a validation checklist similar that reported in the published
literature.(150) This involved a quality control check of the formulae used in the model and stress
testing of the model to ensure that it behaves as expected when extreme values are used.

B.3.11 Interpretation and conclusions of economic evidence

Currently, there is no cure for MM. The primary goal of therapy is therefore to induce remission
and delay disease progression. With each relapse, it becomes more challenging to induce a
deep and durable response to treatment, with high attrition rates between lines of therapy
highlighting the need to treat patients with the most efficacious regimens first. Despite several
new treatments having been approved in later lines during the past decade, there has been
limited progress in the development of new effective regimens for the management of NDTE MM
patients with no new licenced therapy approved since BTd in 2013. Currently all patients
eventually relapse leading to poorer prognosis, highlighting the high level of unmet need that still
exists.

The economic analysis presented in this submission is robust, makes best use of available data,
and captures the treatment effect of daratumumab over and above the attainment of MRD
negativity. The daratumumab treatment effect has been consistently observed across the clinical
development plan from daratumumab monotherapy in the relapsed/refractory setting to
daratumumab combination therapy in newly diagnosed MM.(1) Due to immaturity of the survival
data in the NDTE setting of CASSIOPEIA, a response-based modelling approach was taken
which leveraged external data with longer follow-up to inform the relationship between MRD
status and long-term survival outcomes. Indeed, the association between MRD status and PFS
and OS for NDTE MM has already been established following an expanded SLR/meta-analysis
which identified the strong prognostic value of MRD assessment.(63) The use of a response-
based modelling approach is also consistent with the modelling approach taken in the appraisal
of bortezomib as an induction therapy for patients eligible for SCT (TA311), the only other
induction therapy to be assessed by NICE.(27)

The cost-effectiveness of DBTd as a treatment for adult patients with newly diagnosed MM who
are eligible for ASCT was assessed via response-based CUA from the perspective of the NHS in
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England. The comparator included in the CUA was BTd, which was recommended by NICE in
TA311, and which represents SOC induction therapy for the majority of patients in clinical
practice in England and is the intervention that DBTd would be expected to displace.(27) Direct
evidence for the clinical efficacy and safety of DBTd versus BTd in the relevant patient population
is available from the CASSIOPEIA trial and data from this trial is used in the economic
evaluation.

For a minority of patients where thalidomide is not considered suitable (e.g. due to challenging
thrombosis, or baseline neuropathy/neurotoxicity), BCd may be administered in clinical practice
instead with the doublet therapy, Bd, rarely used. A comprehensive and robust SLR was carried
out to identify clinical evidence on all relevant comparators (refer to Appendix D), however major
differences in study design and outcomes assessed meant that it was not possible to incorporate
BCd or Bd in a standard evidence network. The feasibility of conducting an MAIC based on
response was explored, however data on post-consolidation MRD negativity was only reported
from the CASSIOPEIA trial meaning a response-based MAIC to inform the CUA was not
feasible. Instead, results from two MAICs and a naive comparison of PFS and OS outcomes
from the PHE linked datasets indicate that the efficacy of BCd and Bd are no better than BTd
(refer to Section B.2.9). The costs across the three regimens are also expected to be similar,
given the relatively low cost of thalidomide and cyclophosphamide (refer to Section B.3.5.1). As
such, a pragmatic approach may be taken to economic analysis. That is, if DBTd is considered
cost-effective versus BTd, the daratumumab quadruplet combination is also likely to be cost-
effective versus BCd and Bd.

Model extrapolations have been assessed based on consideration of statistical/visual fit, real-
world evidence of outcomes for UK patients, and clinical expert opinion. Whilst complexity of the
CASSIOPEIA trial design, which included re-randomisation to maintenance therapy for Part 2,
introduces some challenges regarding the generalisability of absolute survival outcomes,
prespecified statistical analysis for PFS using the IPW methodology has demonstrated that the
relative treatment effect modelled in this economic evaluation is robust and not subject to bias.
This finding was later confirmed with longer study follow-up (median follow-up = 29.2 months) to
support the EMA regulatory approval. Whilst Part 2 of the study remains blinded, Janssen does
not have access to individual patient-level data and no further statistical analysis of PFS/OS can
be performed.

The results of the CUA found DBTd to represent a cost-effective use of NHS resources in
England, being associated with an ICER at list price of | ll per QALY gained versus BTd.

B.3.7. 1@ The significant

clinical benefits of introducing daratumumab to the front-line setting was also demonstrated by
the incremental life-years (3.32) and QALYs (Jll) gained versus BTd in the CUA. The model
results are considered to be robust, and the inputs and assumptions used in the model have
been tested and explored via the use of extensive scenario and sensitivity analyses. In the PSA,
the probability that DBTd would be cost-effective versus BTd at willingness-to-pay thresholds of
£20,000 and £30,000 per QALY gained was estimated to be 18.7% and 51.8%, respectively.

As well as first-line treatment with DBTd and BTd, the model includes the expected costs of
subsequent therapies expected to be received by patients in England. In accordance with the
NICE position statement on the inclusion of therapies recommended via the Cancer Drugs Fund,
several regimens have not been included as subsequent therapies in the base case analysis,
including DBd (2"¢ line) and daratumumab monotherapy (4t line).(137) Should these subsequent
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therapies become routinely funded in England at a later point, then the cost-effectiveness results
for DBTd as a first-line therapy within the treatment pathway would be expected to improve (as
shown in the scenario including drugs recommended on the Cancer Drugs Fund; refer to Section
B.3.8.3). For example, patients treated with DBTd as induction/consolidation treatment at front-
line are less likely to receive daratumumab at subsequent treatment lines (e.g. DBd at second-
line or daratumumab monotherapy at fourth-line). Therefore, the cost of introducing
daratumumab as a fixed duration therapy at front-line would be partly offset by fewer patients
receiving daratumumab later on in the treatment pathway, as a treat-to-progression regimen.

In summary, the results of the CUA suggest that the use of daratumumab, in combination with
bortezomib and dexamethasone, as an induction and consolidation therapy for newly-diagnosed
adult patients with MM who are eligible for ASCT, would represent a cost-effective treatment
strategy, being associated with an ICER of || GGG s s BTd.
DBTd addresses the unmet need for a safe and effective quadruplet therapy for NDTE MM
patients that can drive deep responses and prolong remission whilst maintaining HRQoL. As a
highly innovative and effective therapy, the use of DBTd earlier on in the MM treatment pathway
would represent a step-change in the management of patients who are eligible for ASCT. Indeed,
for those patients treated with DBTd who achieve MRD negativity, there is hope of long-term
disease control and functional cure, with the mortality rate resembling that of the general
population. Furthermore, with a fixed treatment duration of six cycles, DBTd offers a sustained
period of treatment-free remission with good quality of life which is highly valued by both patients
and carers. The positive effect that treatment with DBTd could have on informal carers in terms
of reduced anxiety/depression and the ability to return to work is not captured in the economic
analysis. Similarly, the psychological impact of achieving sustained remission, in terms of the
sense of hope that patients and carers may experience in place of the fear of relapse, is not
intrinsically captured as part of the QALY framework.
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Notes for company

Highlighting in the template

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields,
so to replace the prompt text in [grey highlighting] with your own text, click
anywhere within the highlighted text and type. Your text will overwrite the

highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Clarification on effectiveness data

Decision problem

A1. The decision problem table (Company Submission (CS), Table 1) is incomplete.

Please provide the full table according to the NICE template.

The full decision problem table according to the NICE template is provided in Table 1

below:
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Table 1: The decision problem

eligible for ASCT

People with previously untreated MM who are

Adult patients with newly
diagnosed MM who are
eligible for ASCT

This population is considered to be in line with the
full marketing authorisation for this indication

DBTd

As per the final scope

Not applicable

e Bortezomib with dexamethasone (Bd) or with
dexamethasone and thalidomide (BTd)

e Bortezomib with cyclophosphamide and
dexamethasone (BCd) (off-label)

e Cyclophosphamide with thalidomide and
dexamethasone (CTd) (off-label)

e Bd
e BTd
o BCd (off-label)

Janssen does not consider CTd a relevant
comparator to DBTd in this indication following
clinical expert feedback that CTd is rarely used as
an induction therapy for NDTE MM patients in
England.! Real-world evidence supports limited CTd
usage, with steady decline in prescribing and less
than 2% of NDTE MM patients in England treated
with CTd since 2018.2 Furthermore, CTd is not
recommended by NICE, or recognised by
international or European clinical practice
guidelines.

Overall survival

Response rate

transplantation

The outcome measures to be considered include:

Progression-free survival

Minimal residual disease-negative status
Proportion of people undergoing high dose
chemotherapy and autologous stem cell

e Adverse effects of treatment
¢ Health-related quality of life

As per the final scope

Not applicable

Key: ASCT = autologous stem cell transplant; Bd = bortezomib and dexamethasone; BCd = bortezomib, cyclophosphamide and dexamethasone; BTd = bortezomib,
dexamethasone and thalidomide; CTd = cyclophosphamide, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; MM = multiple

myeloma; NDTE = newly diagnosed transplant-eligible.
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Clinical effectiveness SLR methods

A2. The company submission states, “the inclusion criteria of the systematic
literature review were limited to randomised controlled trials (RCTs)” (CS Appendix
Table 9, page 18), with “non-RCT” being an exclusion criterion (CS Appendix Table
12). Please explain why the single arm studies JSCT-MM12 and Tanaka et al. 2019
were included, as stated in CS Appendix Tables 11 & 15 and CS Appendix pages 36
& 64.

The CS correctly states that the clinical SLR was limited to RCT evidence. As the
original SLR (conducted, May 2018) failed to identity any direct or indirect evidence
necessary to form a network for comparison of DBTd against Bd or BCd, for the SLR
update, it was deemed relevant to include details of any single-arm Bd or BCd

studies identified (but not originally reported) in addition to comparative RCTs.
Data analysis methods

A3. The company submission states the number of participants with a post-
consolidation evaluation was n=459 for daratumumab in combination with
bortezomib, thalidomide and dexamethasone (DBTd) and n=436 for bortezomib,
thalidomide and dexamethasone (BTd) (CS Figure 7). This implies that 84 (15%) of
DBTd and 106 (19%) of BTd patients had missing data for the post consolidation
response outcomes stringent complete response (sCR) (CS Table 13) and minimum
residual disease (MRD) negative status (CS Appendix Table 65) when analysed by

intention to treat (ITT).

(a) Please clarify how the missing response and MRD negative status outcomes

data were imputed to achieve the ITT analysis population for these outcomes.

(b) Were any sensitivity analyses conducted with different imputation methods to test

the impact of missing data on outcomes?

As per the Statistical Analysis Plan (SAP) for CASSIOPEIA Part 1, post-
consolidation sCR rate was defined as the percentage of ITT subjects who achieved
or maintained sCR status within 30 days of Day 100 post-ASCT. If the patient did not

have any post baseline disease assessments, they were categorised as post-
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consolidation “not evaluable”. The number of not evaluable response assessments
100 days post-ASCT were 15 (2.8%) and 10 (1.8%) on the BTd and DBTd arms
respectively, as shown in CS Appendix L (Table 63).

Post-consolidation MRD negative rate was defined as the proportion of subjects who
had negative MRD at Day 100 post-ASCT. For those with missing Day 100 post-
ASCT assessment, Cycle 4 Day 28 assessment was carried forward. For analysis
purposes, patients in the ITT population with missing MRD results were assumed to
be MRD positive. This represented . and . patients in the DBTd and BTd arms
from CASSIOPEIA respectively.

No sensitivity analysis was conducted to test the impact of missing data on

outcomes.

A4. The ERG have noted that the sample sizes for health-related quality of life
(HRQoL) outcomes reported in CS Figures 20 to 23 are smaller than the number of
patients who had a post-consolidation assessment (as indicated in CS Figure 7),

after accounting for rates of compliance with the HRQoL instruments (CS Table 26).

(a) Please explain the missing data.

(b) The analysis of HRQoL appears to be based on available cases. Why was an ITT
analysis not conducted for HRQoL outcomes?

(c) Were any sensitivity analyses conducted to investigate the impact of missing data

on HRQoL outcomes?

As per the SAP for CASSIOPEIA Part 1, for each PRO endpoint, a mixed effects
model with repeated measures analysis was conducted to estimate the change from

baseline at each time point between DBTd and BTd.

ITT subjects who had a baseline value and at least one post-baseline value were
included in the analysis. The difference in the sample sizes noted by the ERG
therefore relate to patients who either did not have a baseline value recorded or at

least one post-baseline assessment.

An additional PRO analysis was conducted to describe the missing data pattern over
the timeframe of the mixed model analyses. The denominator for this analysis was
the total number of subjects in the ITT population. Refer to Table 2 and Table 3

below.
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Table 2: Missing data pattern of EQ-5D-5L assessments

Note: PRO assessments mapping to an analysis visit window are summarized (0O = Missing, X

Source: Dara3006\stat\T7_1.sas
MMY3006 PRO ANALYSIS (CLINICAL CUT-OFF 19JUN2018)
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Table 3: Missing data pattern of EORTC QLQ-C30 assessments

Note: PRO assessments mapping to an analysis visit window are summarized (O = Missing, X = Present).

Source: Dara3006\stat\T7_3.sas
MMY3006 PRO ANALYSIS (CLINICAL CUT-OFF 19JUN2018)
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To further explore the impact of missing data, a pattern mixture model was
conducted. A total of 100 iterations were performed on each of the EQ-5D-5L VAS
and Utility Scores, and all EORTC QLQ-C30 subscales. In each iteration, a Markov
chain Monte Carlo (MCMC) method was used to first impute missing data up to a
monotone missing data pattern. Next, a propensity score method was employed to
impute the remaining missing data. The complete data from each iteration was
analysed using the same mixed-effects repeated measures model. Finally, LS mean
estimates from each model were combined to yield a single estimate summarising

the entire imputation process. The results from this analysis are presented below:
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Table 1.7.2: Mixed Model for Change in EQ-5D-5L VAS and Utility Score: Average of 100 Imputations
Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

Note:
data pattern. A propensity score method is then used to impute the remaining missing data.
LS Means are derived based on a mixed effects model with repeated measures, in which the dependent variable is change from
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization
stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.

Source: Dara3006\stat\T7_2.sas

01APR2019 11:03

MMY3006 PRO ANALYSIS (CLTNICAL CUT-OFF 19JUN2018)
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Table 1.7.2: Mixed Model for Change in EQ-5D-5L VAS and Utility Score: Average of 100 Imputations
Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

Note:
data pattern. A propensity score method is then used to impute the remaining missing data.
LS Means are derived based on a mixed effects model with repeated measures, in which the dependent variable is change from
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization
stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.
MMY3006 PRO ANALYSIS (CLINICAL CUT-OFF 19JUN2018) 01APR2019 11:03
Source: Dara3006\stat\T7_2.sas
01APR2019 11:03

MMY3006 PRO ANALYSIS (CLTNICAL CUT-OFF 19JUN2018)
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Table 1.7.4: Mixed Model for Change in EORTC QLQ-C30 Subscale Scores: Average of 100 Imputations
Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

Note:
data pattern. A propensity score method is then used to impute the remaining missing data.
LS Means are derived based on a mixed effects model with repeated measures, in which the dependent variable is change from
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization
stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.

Source: Dara3006\stat\T7_4.sas

01APR2019 11:03

MMY3006 PRO ANALYSIS (CLTNICAL CUT-OFF 19JUN2018)
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Table 1.7.4: Mixed Model for Change in EORTC QLQ-C30 Subscale Scores: Average of 100 Imputations
Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

data pattern. A propensity score method is then used to impute the remaining missing data.
in which the dependent variable is change from

LS Means are derived based on a mixed effects model with repeated measures,
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization

stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.

Source: Dara3006\stat\T7_4.sas
MMY3006 PRO ANALYSIS (CLINICAL CUT-OFF 19JUN2018) 01APR2019 11:03

Note:
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Table 1.7.4: Mixed Model for Change in EORTC QLQ-C30 Subscale Scores: Average of 100 Imputations
Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

Note:
data pattern. A propensity score method is then used to impute the remaining missing data.
LS Means are derived based on a mixed effects model with repeated measures, in which the dependent variable is change from
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization
stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.

Source: Dara3006\stat\T7_4.sas

01APR2019 11:03

MMY3006 PRO ANALYSIS (CLTNICAL CUT-OFF 19JUN2018)
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Table 1.7.4: Mixed Model for Change in EORTC QLQ-C30 Subscale Scores: Average of 100 Imputations
Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

Note:
data pattern. A propensity score method is then used to impute the remaining missing data.
LS Means are derived based on a mixed effects model with repeated measures, in which the dependent variable is change from
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization
stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.

Source: Dara3006\stat\T7_4.sas

01APR2019 11:03

MMY3006 PRO ANALYSIS (CLTNICAL CUT-OFF 19JUN2018)
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Table 1.7.4: Mixed Model for Change in EORTC QLQ-C30 Subscale Scores: Average of 100 Imputations

Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

Note:
data pattern. A propensity score method is then used to impute the remaining missing data.
in which the dependent variable is change from

LS Means are derived based on a mixed effects model with repeated measures,
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization

stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.

Source: Dara3006\stat\T7_4.sas
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MMY3006 PRO ANALYSIS (CLINICAL CUT-OFF 19JUN2018) 01APR2019 11:03
Table 1.7.4: Mixed Model for Change in EORTC QLQ-C30 Subscale Scores: Average of 100 Imputations

Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

6

Note:
data pattern. A propensity score method is then used to impute the remaining missing data.
LS Means are derived based on a mixed effects model with repeated measures, in which the dependent variable is change from
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization
stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.

Source: Dara3006\stat\T7_4.sas

01APR2019 11:03

MMY3006 PRO ANALYSIS (CLTNICAL CUT-OFF 19JUN2018)
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Table 1.7.4: Mixed Model for Change in EORTC QLQ-C30 Subscale Scores: Average of 100 Imputations
Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

Note:
data pattern. A propensity score method is then used to impute the remaining missing data.
LS Means are derived based on a mixed effects model with repeated measures, in which the dependent variable is change from
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization
stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.

Source: Dara3006\stat\T7_4.sas

01APR2019 11:03

MMY3006 PRO ANALYSIS (CLTNICAL CUT-OFF 19JUN2018)
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Table 1.7.4: Mixed Model for Change in EORTC QLQ-C30 Subscale Scores: Average of 100 Imputations
Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

Note:
data pattern. A propensity score method is then used to impute the remaining missing data.
LS Means are derived based on a mixed effects model with repeated measures, in which the dependent variable is change from
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization
stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.

Source: Dara3006\stat\T7_4.sas

01APR2019 11:03

MMY3006 PRO ANALYSIS (CLTNICAL CUT-OFF 19JUN2018)
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Table 1.7.4: Mixed Model for Change in EORTC QLQ-C30 Subscale Scores: Average of 100 Imputations
Analysis Population: Intent-to-treat Subjects

In each iteration, a Markov chain Monte Carlo (MCMC) method is used to first impute missing data up to a monotone missing

Note:
data pattern. A propensity score method is then used to impute the remaining missing data.
in which the dependent variable is change from

LS Means are derived based on a mixed effects model with repeated measures,
baseline in score, and independent variables are baseline, visit, treatment, visit by treatment interaction, and randomization

stratification factors - Site (HOVON vs. IFM), ISS staging (I, 11, 111), and cytogenic risk (Standard vs. High) as fixed
effects and individual subject as random effect.

Source: Dara3006\stat\T7_4.sas
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AS5. Please clarify which stratification factors were used in the hazard ratio analyses
for progression free survival (PFS) (CS Tables 17 & 19), TTP (CS Table 22) and
overall survival (OS) (CS Tables 23 & 24). Please also clarify whether these included
the randomisation stratification factors; ISS staging, cytogenic risks and site

affiliation.

As per the SAP for CASSIOPEIA Part 1, PFS results (along with TTP and OS) were
not stratified by the 3 randomisation factors or any other stratification factors. This
was due to the expected small number of events for the time-to-event (TTE) analysis

at the end of study follow-up for Part 1.

A6. The inverse probability weighting (IPW) adjustment to PFS accounting for
potential bias due to the second randomisation is reported in CS Appendix section
L.7.

(a) Please clarify why OS is not included.
(b) Please consider a sensitivity analysis using the weighted Kaplan-Meier method

with time-dependent weights as opposed to fixed weights (Miyahara, 2010).
As per the SAP for CASSIOPEIA Part 1, due to the anticipated low number of events

and immaturity of survival data, no alpha spend was allocated to the statistical
analysis of OS. As referred in Section B.2.6.2 of the CS, to protect the integrity of
CASSIOPEIA Part 2, the IPW analysis for PFS was conducted by a sequestered
group independent from the Janssen study team. A similar IPW analysis for OS was
not requested or published as part of the EMA regulatory process and results from

such analysis have not been shared with the Janssen study team.

As Part 2 of the study remains blinded, Janssen does not have access to the patient-

level data necessary to perform the requested sensitivity analysis for PFS.

AT7. The CS states there were two versions of the international staging system (ISS)
(CS Tables 6 & 7).

(a) Please clarify which version of the ISS was used:
(i) as the stratification factor in the statistical tests
(i) in the subgroup analyses (CS Appendix Figures 36 to 40)
(iii) in the MAIC analyses (CS section B.2.9.3)
(iv) in the comparison of PHE and CASSIOPEIA data (CS Table 56)
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As per the SAP for CASSIOPEIA Part 1, the original version of the ISS stage (as
opposed to the revised version, R-ISS) was used as a stratification factor within the
permuted block randomisation and as a stratification factor in the statistical tests for
the primary endpoint (sCR). As noted in our response to question A5, statistical
analysis for the TTE endpoints in Part 1 were not stratified by ISS (or any other

factor) due to the expected low number of events.

The revised ISS (R-ISS) criteria was first published in 2015, after initiation of the
CASSIOPEIA study and after publishing the results from the IFM-2005-01 and
GMMG-MMS5. Therefore, the R-ISS staging criteria could not have been used in the
IFM-2005-01 and GMMG-MMS5 trials and matching of patient baseline characteristics

was instead performed using the original (ISS) definition.

In terms of the PHE datasets, the original ISS was specified up to and including
version 8 of the Cancer Outcomes and Services Dataset (COSD), with R-ISS only
introduced following release of version 9, effective from 15t April 2020. The follow-up
for the PHE analysis presented in the CS was to 315t December 2019, and therefore
reflects the original ISS definition consistent with the results reported from both
CASSIOPEIA and the MAICs.

(b) The ERG noted that recalculation of ISS altered the baseline risk categories for
both DBTd and BTd (CS Tables 6 & 7). Please explain the implications of this for the

results of analyses that included ISS as a stratification factor.

Recalculation of staging at baseline for DBTd and BTd using the R-ISS suggests a
poorer overall prognosis for patients recruited into the daratumumab treatment arm
of the study. Whilst the proportion of patients classified as grade Ill was comparable
between arms (DBTd: 9.2%; BTd: 9.3%), the daratumumab arm included a greater
proportion of patients classified as grade Il (DBTd: 71.6%; BTd: 63.7%) and fewer
classified as grade 1 (DBTd: 19.3%; BTd: 27.0%) compared to BTd.

Results are not available using R-ISS as a stratification factor (instead of ISS)
however, as referred to in Section B.2.13 of the CS, the impact of this imbalance is
likely to bias clinical efficacy results against DBTd in favour of BTd. In other words,
the direction of any unresolved selection bias following randomisation using ISS
(instead of R-ISS) is against DBTd. In this regard, the relative efficacy of DBTd
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versus BTd reported in CASSIOPEIA in terms of rate of response (measured by
conventional IMWG and MRD), and treatment effect in terms of the reported hazard

ratios for PFS/PFS2/TTP/OS, are likely to represent a conservative estimate.

A8. The CS Table 7 shows eight patients were missing from the DBTd arm and two
were missing from the BTd arm when the revised ISS was calculated. Please explain

this discrepancy.

The revised ISS (R-ISS) introduced in 2015 includes an assessment of chromosomal
abnormality (CA) detected by interphase fluorescent in situ hybridization (iFISH) and
lactate dehydrogenase (LDH), in addition to B2-microglobulin and serum albumin

(required for standard ISS assessment).?

The difference in the number of patients for the post hoc calculation of R-ISS
compared to the ITT population noted in Table 7 of the CS included 8 patients on the
DBTd arm missing an LDH test result at baseline compared to 1 patient on the BTd
arm, which also included 1 patient without a baseline assessment for CA (i.e. 2

patients in total on the BTd arm missing R-ISS assessment).
Landmark analysis

A9. The number of patients at risk at baseline in the landmark analysis Kaplan-Meier
graphs (CS Figures 17 and 18) differ from the sample sizes quoted in the economic
model for the BTd arm (CASSIOPEIA RESPONSE MRD tab).

(a) Please clarify which figures are correct. If there are data missing from the
landmark analyses please explain why.

(b) Please provide Kaplan-Meier data used for the DBTd OS and PFS landmark
analysis, in the same format as for the BTd arm in the CASSIOPEIA RESPONSE
MRD tab of the economic model.

Janssen confirm that the number of patients at risk have been misrepresented in the
model. The numbers at risk at baseline in the landmark analyses for the BTd arm
should be as per the CS for both PFS (MRD-, n=|jjl}; MRD+, n=|jji}) and OS (MRD-,
n=JJl}; MRD+, n=[jl}) (Figure 1 and Figure 2 below). Janssen apologise for the
confusion and can confirm that no data are missing from the landmark analyses.
Janssen also confirm that amending the numbers in the economic model has no

impact on the results presented as part of the CS.
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The Kaplan-Meier data used for the landmark analysis of DBTd OS and PFS are
presented in the Excel spreadsheet (‘DBTd Landmark Analysis_ KM Data’) provided
alongside this response.

Figure 1: Landmark analysis: PFS from post-consolidation assessment by treatment arm
and MRD status at the time of the post-consolidation assessment (median follow-up = 29.2
months)

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; MRD = minimal residual disease; PFS = progression-free survival.
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Figure 2: Landmark analysis: OS from post-consolidation assessment by treatment arm
and MRD status at the time of the post-consolidation assessment (median follow-up = 29.2
months)

Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and
dexamethasone; GPM = general population mortality; MRD = minimal residual disease; OS = overall survival.

A10. The numbers at risk in the landmark analysis Kaplan-Meier graphs (CS Figures
17 and 18) are identical for OS and PFS in the MRD- group but differ between OS
and PFS in the MRD+ group. Please clarify if this is because deaths or progression

occurred only in the MRD+ group prior to day zero of the landmark analysis.

Janssen confirm that the above interpretation is correct. The numbers at risk in the
landmark analyses are identical for PFS and OS in the MRD- group but differ
between PFS and OS in the MRD+ group because all death or progression events

that occurred pre-landmark analysis, occurred in MRD+ patients.

A11. Please explain how the assumption of proportional hazards was tested for the

Cox analyses and survival analyses reported in CS sections B.2.6.2 and B.2.6.3.

To investigate the hazard ratio across different phases of treatment, the proportional
hazards (PH) assumption was tested for PFS analysis by log-log plot (Figure 3).
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Figure 3: Log-log plot for PFS (ITT population, median follow-up = 18.8 months)*

log-log(Survival Probability)]

log(MONTHS)

[Planned Treatment for Period 01 == 4= = - DVTd ——— V/Td |

Key: VTd = bortezomib (VELCADE) + thalidomide + dexamethasone; DVTd = daratumumab + bortezomib (VELCADE) + thalidomide + dexamethazone.

[GEFFFS01D_3006 FTF] [TN]-347674 14 WY 3006 DER_PART]_CEREE_PART]_CERPRODVWGEFFFS0ID 3006.8A8] 2TNOVIOLE, 09:2%

The two curves overlap at early timepoints indicating violation of the PH
assumptions. To obtain further insight on PFS benefit across different treatment
phases, a piecewise hazard ratio by study phase was conducted with the point
estimates for HRs in each of the different treatment phases indicating a benefit for
DBTd compared to BTd (refer to Section B.2.6.2 of the CS). As per the SAP for
CASSIOPEIA Part 1, the PH assumption was not tested for the OS results reported
in CS Section B.2.6.2.

As presented in Section B.2.6.3 of the CS, the landmark analyses used Cox
proportional hazard models to determine the treatment effect for DBTd and BTd in
terms of OS and PFS in both the MRD+ and MRD- groups. The validity of the
proportional hazards assumption between the treatment arms was tested by visual
examination of the log-cumulative hazard plots where convergence (or crossing) of
the two curves was considered to be evidence of a violation of the PH assumption,
as recommended in Technical Support Document (TSD) 14. As shown in Figure 4
and Figure 5 (Appendix N of the CS), the curves remain parallel for both OS and
PFS in the MRD+ and MRD- groups, indicating no violations of the proportional

hazards assumption.
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Figure 4: Log-cumulative hazard plot for OS (BTd vs DBTd) for MRD+ (left) and MRD- (right)
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Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; MRD: minimal residual disease; OS: overall
survival.
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Figure 5: Log-cumulative hazard plot for PFS (BTd vs DBTd) for MRD+ (left) and MRD- (right)
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Key: BTd = bortezomib, thalidomide and dexamethasone; DBTd = daratumumab, bortezomib, thalidomide and dexamethasone; MRD: minimal residual disease; PFS =
progression-free survival.
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Matched-adjusted indirect comparisons (MAICs)

A12. The population baseline characteristics for the studies included in the MAICs are
listed in CS Table 32. Please clarify if there are any prognostic factors for multiple

myeloma (MM) that are not included in this table?

Clinical expert feedback received by Janssen indicates that all important prognostic
factors for MM are included in the baseline characteristics listed in Table 32 of the CS,
and were therefore considered for inclusion in the MAIC analysis'. Extramedullary
disease was noted as not being reported (it requires whole body MRI imaging which
was not routine clinical practice when IFM-2005-01 and GMMG-MM5 were conducted)
however clinical expert feedback obtained by Janssen suggests that its omission is not
anticipated to impact the reliability of the MAIC as it only affects a small proportion of

patients (approximately 10% in clinical practice).

A13. Please provide the median OS and PFS for each of the IFM 2005-01 and GMMG-
MMS5 studies following digitisation by the Guyot method.

Below are presented the published statistics for the PFS and OS curves for bortezomib-
dexamethasone (Bd) and bortezomib-cyclophosphamide-dexamethasone (BCd) and
the ones obtained using the re-created individual patient data (IPD) by the Guyot
method including overlay plots. The GMMG-MMS5 trial did not report the median
progression-free survival (PFS) and overall survival (OS) for BCd; instead, it reported
the 3-year rates and that is what was compared with the re-created IPD. Red curves on
the IFM 2005-01 overlay plots and pink curves on the GMMG-MMS5 overlay plots
represent the re-created IPD. These show a close reproduction of the published data.
Potential limitations causing deviations between the published and re-created medians
include the lack of published number of patients at risk in each interval by the IFM 2005-
01 trial. Similarly, while the GMMG-MM5 reported the number of patients at risk in each

interval, it did not report the number of events in each arm. These are important inputs

i Telephone/email correspondence between Dr Karthik Ramasamy and Janssen was received between 30
September and 1% October 2020.
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for the Guyot method that could further improve the re-creation of the IPD if they were

published.
PFS - Bd (IFM 2005-01
Bd N Median (95 % Cl)
Published 240 36'04(1?;2'5?
PO |

Abbreviations: IPD=Individual patient data; Cl=Confidence interval

A 1.0 VAD

=== Bortezomib plus dexamethasone

Event Free (proportion)
o
i

0.24 Log-rank P= 0643

VAD: 128 events (52.9%) / 242: median, 29.7 (95% CI, 26.2 to 37.1)
0.1 - Bortazomib plus dexamethasone: 110 events (45.8%) / 240; median, 36.0 (95% Cl, 32510 41.0)
P= 057 if adjusted for inttial stratfication factors
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Source: Harousseau et al. 2010
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Abbreviations: NE=Not Estimable; IPD=Individual patient data; Cl=Confidence interval
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Source: Harousseau et al. 2010
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BCd N Median 3-year rate
Published 126 NR 54%
IPD (Guyot o

method) 126 44.8 57%

Abbreviations: IPD=Individual patient data; NR=Not reported
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GMMG MM5: PFS

o _| stratified log-rank test p = 0.60
=
g ] i i I I i i i [ i
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0 6 12 18 24 30 36 42 48 54 60
months since randomization
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125 112 103 as 7a (5] =23 44 a6 az 16
Source: Goldschmidt et al. 2017
OS - BCd (GMMG-MM5
BCd N Median 3-year rate

Published 126 NR 85.2%
IPD (Guyot 0
method) 126 NE 85.9%

Abbreviations: NR=Not reported; NE=Not Estimable; IPD=Individual patient data

FAd-LEN-ZY
PAD-LEN-CR
VCD-LEN-2Y

VCD-LEN-CR
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, GMMG MM5: OS
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Source: Goldschmidt et al. 2017

A14. Please explain the process for acquiring and extracting the Public Health England
(PHE) data that are reported in “Janssen [Data on File] PHE Results tables.xlsx”.
Please clarify if the extracted data were checked for accuracy against the PHE source,

and if so how?

The process for acquiring and extracting the PHE data reported in the CS is broadly

provided in the PHE final report with the key points summarised below.

The PHE analysis was a descriptive, non-interventional study that used routine
population-level data available through Public Health England’s National Cancer

Registration and Analysis Service (NCRAS) to identify, and subsequently track
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outcomes for, a standing cohort of newly diagnosed MM patients.® Patients were

selected into the cohort if they met the following criteria:

Resident in England on the date of diagnosis;
¢ Aged 18 years or above on the date of diagnosis;

e Have an incident primary diagnosis of NDMM, defined according to the
International Classification of Disease of Oncology 3rd edition (ICD-O-3)
morphology code 9732 (multiple myeloma, myelomatosis, plasma cell myeloma
and myeloma not otherwise specified). This definition was applied based on the
recommendation of a Public Health England (PHE) pathologist.

e At least one cohort-relevant diagnosis between 01/01/2015 and 31/12/2018,

inclusive.

Given the inclusion criteria above, patients or their corresponding tumour(s) were

omitted from the cohort if:
e No recorded date of diagnosis;

e Patient age was missing at diagnosis, or the patient was aged <18 or >122 years

at the first cohort-relevant diagnosis;

e There were known data quality issues with patient vital status, such as a

diagnosis occurring after the date of death;

e The patient was flagged as being in receipt of a CDF-listed drug indicated for

myeloma but not funded by Janssen at the time of analysis.
¢ The tumour was diagnosed via death certificate only.

Data related to patient baseline demographics and disease characteristics were
obtained directly from the English national cancer registry. Patients were defined as

HDT-ASCT eligible if they were documented as having received an autologous or
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allogeneic peripheral blood stem cell transplant (identified using OPCS Classification of
Interventions and Procedures version 4 (OPCS-4) codes X334 and X336, respectively)

between their first cohort-relevant diagnosis and the end of follow-up.

For patients with linkage to SACT, lines of therapy were derived according to an
algorithm outlined in the project protocol. Briefly, the algorithm selected on regimens
that (i) contained at least one drug specifically indicated for the treatment of myeloma
and (ii) were recorded in SACT as being delivered to a patient for the treatment of a
C90 tumour. Changes in line were then defined according to pre-specified changes in
the composition of drugs/drug classes between consecutive regimens and treatment-

free interval duration.

Overall survival (OS) and progression-free survival (PFS) were estimated using dates of
death contained within the English national cancer registry via the Office for National
Statistics (ONS). For OS, time-at-risk was defined from the start of first-line therapy
through to the date of death or censoring, where censoring was defined as the date of
embarkation (moving outside of England) or the end of follow-up, whichever occurs first.
Time-at-risk for PFS was defined from the start of first-line treatment through to the date
of disease progression. Progression is typically defined by tumour growth, increased
invasiveness or metastasis. As with lines of therapy, such information is not routinely
available within the cancer registry. Accordingly, disease progression was defined as a

change in treatment line or death, whichever occurs first.

The analysis was conducted by an experienced Senior Analyst working at PHE, familiar
with the NCRAS linked datasets. Quality assurance of coding and extracted results was
subsequently performed by a PHE lead for haematology, with a strong clinical
background in myeloma. Data extraction was carried out within the NCRAS Cancer
Analysis System using SQL, and descriptive analysis was completed using a

combination of SQL and Stata.

A15. Please explain why serum lactate dehydrogenase (LDH) was not included in the
matching with bortezomib, cyclophosphamide and dexamethasone (BCd). The

proportion of patients with <ULN or >ULN serum LDH is unbalanced between GMMG-
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MMS5 and the other studies (CS Table 32). Please provide a sensitivity analysis

including serum LDH in the matching.

The proportion of patients with LDH <ULN (82.5%) or >ULN (17.5%) in GMMG-MM5
was matched in both the base-case and sensitivity analysis 1 in the MAIC versus BCd.
The classification of <ULN and >ULN represents a binary outcome with the total number
of patients in GMMG-MM5 summing to 100%. By matching for the proportion of patients
>ULN, <ULN was, by definition, also matched.

In CASSIOPEIA LDH was based on local lab, whereas in the GMMG-MMS5 trial, it was
not reported whether LDH was based on local or central lab. In CASSIOPEIA, patient-
dependent cut-offs of 213 U/L or 225 U/L were used for defining the ULN for LDH. The
cut-off used to define ULN in GMMG-MMS5 trial was not reported in the publication.
Therefore, considering that there might be potential differences in the definitions of the
ULN between studies, a second sensitivity analysis (i.e. sensitivity analysis 2),

excluding LDH was performed.

A16. There is little variation in the MAIC base case, sensitivity analyses, and naive
comparison. The ERG disagrees that there is a clear rationale for the use of the MAIC
over the simulated treatment comparison (STC) methodology. There is a lack of overlap
in certain characteristics such as renal insufficiency and creatinine, and the distribution
of weights in CS Appendix D.1.7 shows a large number of subjects with zero weights.

Please provide a STC as a scenario analysis.

There were only 2 and 1 patients in the BTd and DBTd arms respectively with renal
insufficiency in CASSIOPEIA (May 1st, 2019 CASSIOPEIA data cut). Therefore, this
baseline characteristic cannot be adjusted for in either an MAIC or STC. Creatinine and
LDH were matched in the base-case MAIC scenario for the comparison with GMMG-
MMS5.

The implementation of STC requires derivation of a predictive equation using parametric
survival methodology. The development of an equation would require, in general, at
least 8 events per baseline covariate added to that equation. Adjusting for all 12

covariates (many of which are categorical with more than 2 categories per covariate)
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included in the base-case MAIC for the GMMG-MMS5 trial would therefore require at
least 96 events per outcome. Thus, an STC may not be feasible for some of the
comparisons due to the immaturity of the survival outcomes in CASSIOPEIA. In
addition, the implementation of an unanchored STC would require simulation of
comparator-like trial data (since pseudo-IPD must be used for predicting OS and PFS in
comparator- like population). This is because the efficacy outcomes of interest are non-
linear (i.e. OS and PFS are survival outcomes) and the impact of performing an
unanchored indirect comparison on a different scale than that of the linear predictor
(which is the case here with survival outcome) is introducing extra complexities and the
impact of these on the bias are not yet fully known (see NICE DSU TSD 18, sections
2.3.2 and 2.3.3). Consequently, estimation of the standard errors of the effect estimates

using bootstrapping techniques would be required.

Given this, and whilst acknowledging the limitations of the MAIC methodology, Janssen

does not consider the STC as a suitable alternative method.

A17. Please provide the R code and input data for the MAIC analyses.

The analysis for the MAICs was conducted in SAS 9.4. Programs used for the
comparison with Bd and BCd are provided in the attached folder, “SAS code for MAIC
vs. IFM2005-01 and GMMG-MM5”.

Regrettably, Janssen is unable to provide the requested individual patient-level data
from CASSIOPEIA Part 1 used as input for the MAIC due to company policy.

Section B: Clarification on cost-effectiveness data

SLR of MRD status on survival outcomes

B1. Please explain the relationship between the following 3 systematic literature reviews

(SLRs). Please explain how the methods differed between these SLRs and why:

e The SLR reported in CS section B.3.3.2 and CS Appendix M
e The SLR reported in the abstract by Munshi et al 2019 [reference 63]
e The SLR reported in the journal paper by Munshi et al. 2017 [reference 61]
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The original SLR for MRD was reported by Munshi et al. 2017 and included both
transplant eligible and ineligible studies (controlled studies, randomised controlled
studies or patient cohort studies). An updated and expanded SLR of the evidence
supporting the prognostic utility of MRD in myeloma was conducted by Munshi et al.
2019 which considered both randomised controlled trials and observational studies,

including newly diagnosed patients and relapsed/refractory MM.

The SLR reported in CS section B.3.3.2 and CS Appendix M refers to the most recent
2019 SLR. As referred in the CS, for the purposes of the DBTd submission, additional
screening was performed to update the meta-analysis results to only include studies

that met the following criteria:
e Studies where transplant was performed
e Studies where MRD was measured at 100 days post-SCT
e Studies representing standard of care

In addition, the analysis was updated with the latest data cut of CASSIOPEIA

representing a median follow-up of 29.2 months (BTd arm only).

B2. Priority question. CS section B.3.3.2 states “the SLR/meta-analysis included a

number of older trials which do not capture the shift in outcomes for MM patients
due to the introduction of novel agents as well as trials with a range of MRD

sensitivity thresholds, including 10+4.”

(a) Please clarify which are these “older trials”? Please test the influence of these trials

in a sensitivity analysis.

(b) The date range for studies included in the expanded SLR goes back to 2002 (CS
Appendix Tables 85 and 86). This date range is the same as for the original SLR
reported by Munshi et al 2017 [reference 61]. The ERG note that expanding the SLR
has not solved the problem of including unrepresentative older trials. Please explain
this.
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To address potential chronicity bias due to the inclusion of older studies, Janssen
qualitatively assessed if there is any trend in the reported PFS/OS HRs when ordered
by publication date. The forest plots in Figure 6 and Figure 7 present the reported HRs

for each study from older to more recent with no clear trend observed.

Figure 6: PFS HRs by MRD status, by publication year

PFS
Rawstron, 2002 r— 0.31[0.13,0.73
Bakkus, 2004 r_— 0.27[0.14, 0.55
Paiva, 2008 - 0.28[0.17,0.43
Rawstron, 2013 L 3 0.56 [0.42,0.75
Solovev, 2016 . 0.59[0.35,0.99
Cohen, 2016 ra-— 0.28[0.10,0.75
Popat, 2017 r—— 0.38[0.13,1.13
Chakraborty, 2017 - 0.45[0.31,0.66
Schinke, 2017 —— 0.55[0.22, 1.37]
Clark, 2018 r— 0.13[0.02,0.81
Gu, 2018 ra— 0.29[0.13, 0.65
Rossi, 2018 p— 0.13[0.03, 0.54
Solovev, 2018 —— 0.500.16, 1.53
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Summary Estimate (RE) . 0.42[0.36, 0.50]
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PFS Hazard Ratio (95%Cl)
Note: MRD HR <1 favours MRD-negative status
Figure 7: OS HRs by MRD status, by publication year
0s
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Note: MRD HR <1 favours MRD-negative status

Clarification questions Page 39 of 69



To further investigate the potential impact of older trials, a sensitivity analysis was
conducted to exclude studies older than 2015 (arbitrary 5-year cut-off). The analysis for
PFS included 11 studies®78:9.10.11,12,13,14,15,16 ' gnd resulted in a HR of 0.44 (95% CI:
0.37-0.53, SE = 0.10, p<0.001). The analysis for OS included five studies'®11.14.15.16,
and resulted in a HR of 0.63 (95% CI: 0.49-0.82, SE=0.13, p<0.001). Both OS and PFS
results are in line with the main analysis, which indicates that the chronicity bias does

not substantially impact the outcomes.

Finally, Janssen also investigated whether older trials may introduce bias due to the use
of a lower sensitivity threshold (10-4). For this, analysis was limited to only include
studies where MRD-negativity was defined at the threshold of 10-° (no study with the
threshold of 10 was available). The PFS meta-analysis included five
studies'%.13.14.15.16 ' and resulted in a HR of 0.45 (95%CIl: 0.35-0.59, SE=0.13, p<0.001).
The analysis for OS included four studies'®'4.15.16 and resulted in a HR of 0.62 (95%Cl:
0.40-0.96, SE=0.22, p=0.03).

In conclusion, the impact of chronicity bias for the studies included in the MRD meta-
analysis appears limited in terms of relative effects. The impact of older studies or
studies with lower MRD sensitivity threshold on absolute survival outcomes, however,

remains unclear.

B3. Priority question. The searches in the SLR of MRD status on survival

outcomes are 15 months out of date (this is inconsistent with the other SLRs
provided in CS Appendices D, G, H, | which were updated more recently). Please
update the searches or provide a clear justification that all relevant studies have

been identified.

Due to time constraints, Janssen has initially prioritised screening all RCTs identified in
the clinical SLR update which were published after May 2019 (refer to CS, Appendix D).

A list of the studies screened is provided in Table 4 below.
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Table 4: List of publications identified in the SLR in newly diagnosed transplant-eligible MM
published after May, 2019

Moreau 2019"7 CASSIOPEIA Yes
MMY3006
Voorhees 2020'® | GRIFFIN No Yes No
Luoma 2019 FMG-MMO02 No Yes No (MRD-
(NCT01790737) negative stratified
into sustained
negative and
unsustained
negative. Patient
numbers are not
reported so the
curves cannot be
pooled to produce
a single MRD-
negative curve).
Rosifiol 2019%° GEM2012MENOS Yes
65
Sunami 2019%! JSCT-MM12 No No No
Tanaka 2019% NR No No No
van de Donk HOVON-50 No No No
201823 (NTR238)
Horvath 2019 VCAT study No Yes No
Gregersen 2018%° | CLAIM No No No
(NCT02573935)
Hulin 2019% CASSIOPEIA Yes
MMY3006
Avet-Loiseau CASSIOPEIA Yes
2019 %7 MMY3006
Moreau 201928 CASSIOPEIA Yes
MMY3006
Yong 2019%° Cardamon study No Yes No
Jackson 2019%° Myeloma XI Trial No No No
Roussel 2019%" IFM 2014-03 No No No
Voorhees 2019%2 | GRIFFIN No Yes No
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Moreau 201933 CASSIOPEIA Yes
MMY3006
Shuang 20193 NCT02577783 No No No
Kumar 201935 REF/2016/08/012 No Yes No
008
Sonneveld 2019% | CASSIOPEIA Yes
MMY3006
Pawlyn 2019% Pawlyn 2019 No No No
Gay 20193% FORTE No Yes No
Scheid 2019% HOVON- No No No
65/GMMG-HD4
Olivia 201940 FORTE No Yes No

None of the identified RCT studies reported survival outcomes by MRD status. Janssen
intend updating the search results to include eligible non-RCT studies published after
May 2019. Results from this review will however not be available before 315t October
2020 based on a preliminary search which provided around 300 hits plus manual search

in this year’s conference proceedings.

B4. Priority question. CS Appendix Table 84 does not report any selection criteria

specifically for patients with newly diagnosed transplant eligible multiple
myeloma (NDTE MM). Please explain how studies on these patients were
identified.

Table 5 describes the complete list of eligibility criteria for the MRD SLR in MM in all

disease settings and further selection criteria relevant to the CS.

Table 5: MRD SLR eligibility criteria

Inclusion Criteria Exclusion Criteria

SLR on survival outcomes by MRD in MM

Population Patients with MM Patients without a primary diagnosis
of MM

Intervention/comparator | Any treatment Allo-SCT

Outcomes OS and/or PFS stratified by MRD | Survival data that cannot be

status (using any MRD definition) | extracted or is not available

Any PRO, TTP or PFS2 reported | MRD measured in peripheral blood
by MRD status (PB)
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MRD assessed by PET-CT

Study Design

RCTs and non-RCT study design

Economic models, case reports,
comments and editorials, animal/in-
vitro studies

Date Limit * No date limit applied on *  Conference abstract or other
indexed databases materials (grey literature)
search published before 2016
+ Conference abstract and *  SLRs published before 2014
other materials (grey
literature): 3 years (2016-
2019): EHA, ASH,
ISPOR, ASCO.
* SLRs: 5 years (2014-
2019)
Language English language Non-English language

Additional selection criteria

post-SCT

Population Newly diagnosed transplant- Relapsed/refractory patients,
eligible patients transplant-ineligible patients.

Intervention e Transplant e Transplant was not

. performed
e Treatments representing
standard of care (SoC) e Studies with D-VTd
(CASSIOPEIA D-VTd arm)

Outcomes MRD measured at 100 days MRD measured at a different

timepoint

B5. Priority question. Please provide a list of all studies that were excluded at full-

text screening with the reason(s) for exclusion. Please include:

e The studies included in the 677 excluded publications referred to in CS Appendix
Figure 61
o The studies that were excluded because no hazard ratio or Kaplan-Meier plot
was available for overall survival (these studies were reported in 57 publications,
according to the text at the start of CS Appendix section M.2)
¢ Any further excluded studies (see question B6)
Please see the excel table attached for a list of all studies excluded at full-text

screening. Note that some studies that did not have hazard ratio or Kaplan-Meier curves
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by MRD status were nevertheless included if they reported on the same trial as another
included publication and provided background information (e.g., patient characteristics

or details of MRD assessment protocol).

B6. Priority question. CS Appendix M.2 states that 45 studies provided hazard

ratios or Kaplan-Meier plots which could be utilised in the meta-analysis.
However, only 15 studies were used for analysis of PFS, of which 9 were used for
analysis of OS (CS Appendix Tables 85 and 86). Please explain why 30 of the 45
studies are not accounted for. Please list these 30 excluded studies in the

response to question B5).

The 45 studies include a mix of newly diagnosed transplant-eligible, ineligible, and
relapsed/refractory patient populations with various treatments and MRD measured at
different time points. Further, 30 studies were excluded based on the additional

selection criteria described in question B4. Table 6 lists those studies.

Table 6. Excluded studies that were used in the primary analysis but excluded from the analysis
submitted to NICE

Study Study ID Reason for exclusion

Ferrero, 20154 GIMEMA VEL-03-096 MRD not measured at 100 days post-transplant

Korde, 2015% NCT01402284 No transplant

Korthals, 201243 NA MRD not measured at 100 days post-transplant

Paiva, 2015% NA Not newly-diagnosed transplant-eligible
population

Martinez-Lopez, PETHEMA/GEM2010MASG65 | Not newly-diagnosed transplant-eligible

20174 (NCT01237249) population

Perrot, 201846 IFM2009 MRD not measured at 100 days post-transplant

Bahlis, 2019 47 MAIA Not newly-diagnosed transplant-eligible
population

De Tute, 2016 “8 NCRI Myeloma Xl trial Not newly-diagnosed transplant-eligible
population

Oliva, 20174° EMNO02/HO95 // MRD not measured at 100 days post-transplant

NCT01208766
Sanchez-Vega, GEM2005 / Not newly-diagnosed transplant-eligible
2016% GEMO5MENOS65 / population
NCT00461747

Mateos, 2019 %' ALCYONE / NCT02195479 Not newly-diagnosed transplant-eligible

population
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Martinez-Sanchez, NA Not newly-diagnosed transplant-eligible

200852 population

Putkonen, 201052 NA MRD not measured at 100 days post-transplant
Avet-Loiseau, 2018 | CASTOR/NCT02136134 Not newly-diagnosed transplant-eligible

54

population

Avet-Loiseau, 20185+

POLLUX / NCT02076009

Not newly-diagnosed transplant-eligible
population

Swedin, 19985° NA MRD not measured at 100 days post-transplant
Fukumoto, 201656 NA Not newly-diagnosed transplant-eligible
population
Silvennoinen, 2014% | NCT00861250 Not newly-diagnosed transplant-eligible
population
Flores-Montero, NA Not newly-diagnosed transplant-eligible
2017%8 population
Paiva, 2011%° GEMO5MASG65 / Not newly-diagnosed transplant-eligible
NCT00443235 population
Li, 201980 NCT02086942 / Not newly-diagnosed transplant-eligible
NCT02248428 population
Gambella, 2019%' NCT01091831 / MRD not measured at 100 days post-transplant
NCT01208766
Alonso, 201962 NA Not newly-diagnosed transplant-eligible
population
Rasche, 2018 NA Not newly-diagnosed transplant-eligible

population

Facon, 201954

CLARION / NCT01818752

Not newly-diagnosed transplant-eligible
population

Shah, 2018% NA MRD not measured at 100 days post-transplant
Yong, 20186 MUK-five Not newly-diagnosed transplant-eligible
population
Austin, 2018°%7 NA MRD not measured at 100 days post-transplant
Paiva, 2020 GEM2012MENOS65 / MRD not measured at 100 days post-transplant
NCT01916252
Ludwig, 2015 8° NCT00531453 MRD not measured at 100 days post-transplant

B7. Priority question. No information has been provided on the validity of the

included studies. Please provide a risk of bias assessment for each included
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study, using the same criteria as reported for the CASSIOPEIA study in