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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.
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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.
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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

Company evidence submission template for ID1510
© Janssen-Cilag (2020). All rights reserved Page 28 of 188




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

Company evidence submission template for ID1510
© Janssen-Cilag (2020). All rights reserved Page 30 of 188




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.

Company evidence submission template for ID1510
© Janssen-Cilag (2020). All rights reserved Page 32 of 188



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%)
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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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.
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Completed transplant (n = 484, 89.3%)

h 4

Received allocated consolidation (n = 448)

Completed allocated consolidation Completed allocated consolidation
(n =461, 84.9%) (n =437, 80.6%)

v

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 = 